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Editorial on the Research Topic

Rule of law in the governance of new frontiers of themarine environment
1 Introduction

Multiple human uses and benefits from the seas are causing a gradual increase in human

pressure and subsequent changes to oceans, marine ecosystems, and coastal marine habitats.

These changes include activities such as overfishing, the introduction of alien species,

pollution from contaminants and nutrient enrichment, damage to the seabed, and more.

In response to these challenges, the concept of ocean governance has developed (Chang,

2010). The emerging issues in ocean governance encompass various concerns, including

plastics pollution, blue carbon, ocean acidification, deep-sea mining, large marine protected

areas, biodiversity conservation in international waters, aquaculture, and small-scale fisheries

(Wang et al., 2023). All these emerging issues, along with other scientific efforts, require

appropriate rules and regulations to govern the associated consequences while upholding the

rule of law (Chang, 2009). Therefore, it is important to establish a timely connection between

the marine sciences, ocean governance and the rule of law. This Research Topic explores new

paradigms and domains of ocean governance and the marine environment from the

interdisciplinary perspectives that incorporate the rule of law. It examines the updated

development of ocean governance, including legal concepts and practices, and the current

state of affairs. Additionally, it addresses the challenges that have emerged in recent decades

and how they differ from traditional practices. Furthermore, it presents a more critical stance

from diverse authors around the world to shed light on the role that the rule of law plays in

shaping the governance of new frontiers in the marine environment and the potential impact

this paradigm can have on ocean governance outcomes.

This effort ultimately leads to a more holistic and integrated assessment of the health of

the marine environment or ecosystem in contemporary oceans. Furthermore, this Research

Topic aims to provide stakeholders with an emerging multidisciplinary approach to data

management, data reporting and flows, recent advancements in marine sciences, and

assessments that support the development and implementation of relevant policies. It also

focuses on the most up-to-date and relevant information sharing and the use of indicators

for monitoring the marine environment. Additionally, it emphasizes networking for

improved communication and coordination to ensure better ocean governance and a
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healthy marine environment through the rule of law. In light of

these concerns, this Research Topic is structured as follows: the rule

of law in ocean governance, recent developments in marine sciences

in relation to ocean governance, the impacts and solutions for

marine litter and underwater noise, policy developments regarding

the maritime shipping industry, new trends in sustainable marine

fisheries, compensation fund systems related to marine

environmental governance, and offshore mining operations.
2 The rule of law in ocean governance

The complex field of international law of the sea is examined in

a series of insightful studies. Liu‘s research, titled “How should

international judicial bodies constituted under UNCLOS determine

if they have jurisdiction over disputes involving territorial

sovereignty?”, delves into the intricate jurisdictional aspects of the

United Nations Convention on the Law of the Sea (UNCLOS). It

sheds light on the nuanced conditions that international judicial

bodies must consider when determining their jurisdiction in

territorial sovereignty disputes. The study identifies three specific

limiting conditions, including disputes related to sovereignty and

cases that impact state sovereignty claims. It reveals that in certain

conflicts related to sovereignty, jurisdiction may be retained as long

as settlement or claims remain unimpeded.

“Overlapping and fragmentation in the protection and

conservation of the marine environment in areas beyond national

jurisdiction”, written by Ardito et al., shifts the focus to areas

beyond national jurisdiction (ABNJ) and provides a critical

assessment of the state of marine protection in the face of

increasing anthropogenic pressures. The study addresses

challenges such as overfishing and deep seabed mining,

highlighting the alarming decline in biodiversity. With a focus on

discussions within UNCLOS regarding the conservation of

biodiversity in the ABNJ, this study identifies legal gaps and

examines global and local mechanisms through revealing case

studies (Lost City, Longqi field). The study advocates for a unified

approach at the global, regional, and sectoral levels to address

cumulative impacts, expressing hope in the forthcoming

implementation agreement to strengthen protection in the ABNJ.

Similarly, the study titled “The rule of law for marine

environmental governance in maritime transport: China’s

experience”, proposed by Xing et al., examines China’s maritime

legal evolution. The study sheds light on China’s four-decade-long

journey in shaping its legal framework for marine environmental

governance. It explores various aspects, including legislation,

enforcement, and the establishment of an autonomous maritime

judicial system, revealing China’s unique approach. The study

praises China’s efforts in harmonizing domestic and international

laws, emphasizing its adherence to global maritime law and its

robust legal framework for foreign vessels. Serving as a promising

model, this research provides a compelling blueprint for nations

facing similar challenges.

Further contributing to the discourse, the study titled “The

practical dilemma and solutions of international ship-aircraft
Frontiers in Marine Science 027
encounter rules on sea: A Chinese perspective” by Associate Li and

Khan addresses the challenges posed by fragmented international

ship-aircraft encounter(SAE) regulations and proposes innovative

solutions from a Chinese perspective. The study advocates for a

comprehensive regulatory approach, exploring avenues such as

international arbitration and diplomacy, while referencing existing

rules like the Code for Unplanned Encounters at Sea (CUES). By

examining the origins and risks of fragmentation, the study argues for

harmonization and the establishment of unified international SAE

regulations to effectively address global challenges.

In addition, the study by Chen and Xu titled “Mitigating effects

of sea-level rise on maritime features through the international law-

making process in the Law of the Sea” delves into the complexities

presented by rising sea levels on maritime features within the

framework the law of the sea. The study highlights the evolving

ecological dynamics and shifting legal statuses of these features,

emphasizing the potential reclassification of islands and its

implications for territorial seas, exclusive economic zones, and

continental shelves. It brings attention to the overlooked legal

status of these features. Amidst discussions on baselines and

boundaries, the study calls for urgent legal solutions to address

sea-level rise. It emphasizes the need for comprehensive new rules,

both substantively and procedurally, and underlines that the

inadequacy of current international regulations requires a

consensus-based approach to effective law-making.
3 Recent development in the
marine sciences in connection
with ocean governance

Exploring various aspects of maritime dynamics, the following

studies provide a comprehensive overview of evolving global ocean

governance. The study titled “China’s choice on the participation in

establishing marine protected areas in areas beyond national

jurisdiction” meticulously examines China’s role in UNCLOS

negotiations for areas beyond national jurisdiction (ABNJ), with a

particular focus on marine protected areas (MPAs) as essential

tools. Yu and Huang analyze the drivers, constraints, and potential

solutions, envisioned in China’s participation in establishing MPAs

in ABNJ and a reshaping of its role in marine conservation within

the framework of a shared maritime community.

Shifting our focus, the study titled “United Nations Decade of

Ocean Science for Sustainable Development (2021-2030): From

innovation of ocean science to science-based ocean governance” by

Guan et al. examines the global launch and UN-led efforts to

promote science-based ocean governance. The study assesses the

impacts of this initiative on global, regional, and national scales,

outlining its origins, implementation plan, progress, China’s

contributions, and suggesting the need to enhance science-policy

interfaces for effective collaborative integration in ocean

conservation and governance.

Similarly, the potential accession of China to the Convention on

the Protection of Underwater Cultural Heritage is a key focus in the

study titled “Should China access to the convention on the protection
frontiersin.org
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of underwater cultural heritage? — A SWOT analysis” which

examines the disparities between domestic and international laws.

In the study, Yuan advocates for the refinement of domestic

legislation before participating in the convention, emphasizing the

significance of aligning China’s legal frameworks with global

standards in preparation for eventual accession to the convention.

However, Taiwan’s ocean governance efforts take centre stage in

the study titled “The development of ocean governance for marine

environment protection: Current legal system in Taiwan”, jointly

written by Shih et al. This paper traces milestones such as the

establishment of the Ocean Affairs Council, the enactment of the

Ocean Basic Act, and the National Ocean Policy White Paper. With

a focus on regulations, policies, and the Marine Conservation Act,

the study reviews marine laws and provides recommendations for

effective governance and conservation, highlighting Taiwan’s

dedication to responsible marine management.
4 The impacts and solutions of marine
litter and underwater noise

Examining various aspects of maritime concerns, the following

studies shed light on global challenges and potential solutions. In

“The path of transboundary marine plastic waste management in

China, Japan, and South Korea from the perspective of the blue

economy” written by Hao and Jiang, the focus is on transboundary

marine plastic waste management in China, Japan, and South

Korea. The study highlights the devastating impact of marine

plastic pollution and identifies governance gaps, it proposes

remedies such as flexible legal structures and multi-stakeholder

engagement. Introducing the blue cycle model exemplified in

China’s Taizhou, it advocates for collaborative waste regulation,

beginning with the management of fishery plastic waste.

Similarly, Yadav et al. in “Occupational noise exposure at sea: A

socio-legal study on fish harvesters’ perceptions in Newfoundland and

Labrador, Canada” addresses the impact of occupational noise on fish

harvesters in Newfoundland and Labrador, Canada. The study reveals

health risks associated with prolonged exposure to hazardous noise

and identifies gaps in noise prevention during vessel design and

limited enforcement of Occupational Health and Safety (OHS)

regulations. The study emphasizes the importance of comprehensive

hearing conservation measures and collaborative efforts with

stakeholders to enhance the well-being of fish harvesters.

In another dimension, “The use of alternative fuels for maritime

decarbonization: Special marine environmental risks and solutions

from an international law perspective” authored by Wang et al.

critically assesses strategies for decarbonising maritime operations

through the use of alternative marine fuels. Exploring options such

as LNG, hydrogen, and more, the study highlights operational risks

and proposes legal solutions to mitigate environmental concerns

(Griffiths et al., 2021). The study contributes to the dialogue on

sustainable shipping, providing insights into effective practices for

maritime decarbonization.
Frontiers in Marine Science 038
5 Policies development regarding the
maritime shipping industry

The maritime shipping industry is thoroughly examined

through a series of studies, collectively providing a comprehensive

understanding of evolving global shipping dynamics. One such

study titled “Analysis of international shipping emissions reduction

policy and China’s participation” by Liu et al. focuses on global

shipping emissions reduction policies, with a particular emphasis

on China’s role. The study evaluates the greenhouse gas (GHG)

control strategies of entities such as the International Maritime

Organisation (IMO) and the European Union (EU). It meticulously

compares policies, highlighting China’s dual identity as both a

maritime power and a developing nation. The study underscores

China’s influence in the shipping industry and advocates for

strategic engagement in energy transition, navigating complexities

to provide insights and recommendations for effective

global involvement.

In a similar vein, the study titled “A sustainable shipping

management framework in the marine environment: Institutional

pressure, eco-design, and cross-functional perspectives” by Wang

et al. explores the intersection of sustainable shipping, marine

preservation, and institutional dynamics. With a focus on

sustainable practices and environmental impact, the study

employs a comprehensive framework to evaluate crucial factors.

External policy pressure, eco-design, and cross-functional green

management emerge as key drivers. The study offers holistic

insights, making a significant contribution to the field of

sustainable shipping management.

Concurrently, the study titled “The supervision and multi-

sectoral guarantee mechanism of the global marine sulphur limit—

assessment from Chinese shipping industry” by Liu examines the

IMO’s marine sulphur limit, addressing concerns related to air

pollution and ocean acidification. The study navigates the

complexities surrounding fuel supply, safety, regulation, and

climate governance while exploring implications of low-sulphur

oil and alternative fuels. Proposing a global ocean governance

within China’s maritime vision, the study advocates for

collaborative supervision throughout the marine fuel lifecycle.

Furthermore, Associate Professor Cao et al. investigate China’s

shipping transformation under the dual-cycle development model

in their study titled “The path to the construction of a domestic and

international dual cycle of China’s shipping industry”. The study

delves into policy innovations within Free Trade Zones, Free Trade

Ports, and international agreements. It acknowledges challenges

posed by emerging services to global systems and suggests

optimising logistics integration and digital innovation. The study

provides insights into China’s shipping evolution and prospects for

effective implementation.

Likewise, Shi addresses China’s shipping oversight under RCEP, a

significant free trade pact, in the study titled “China’s shipping market

supervision system under the RCEP: Influence, challenges and

countermeasures”. The study emphasizes the digital shift in
frontiersin.org
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shipping supervision for transparency and capability enhancement. It

identifies challenges such as logistics risks and limited inter-country

coordination, proposing remedies that prioritise supply chain

resilience and environmental protection.

Similarly, in the study “International practice analysis of the

negative list: Chinese example of shipping market access” Shi

explores international shipping access and China’s negative list in

free trade zones. The study traces Shanghai’s list evolution,

referencing global practices, and emphasizes transparency and

risk management. It offers recommendations to enhance shipping

market access through the negative list, thereby enhancing China’s

global shipping competitiveness.
6 New trend in sustainable
marine fisheries

Examining intricate legal cases and environmental challenges,

the following studies collectively shed light on evolving maritime

disputes and the imperative for adaptable legislation. A meticulous

study, proposed by Wang and Xu, titled “Reflections on the

Nicaragua v. Colombia case (2022): From the perspective of

traditional fishing rights” dissects the Nicaragua v. Colombia case

(2022), which revolved around traditional fishing rights within

Nicaragua’s Exclusive Economic Zone (EEZ). Despite Colombia’s

non-UNCLOS status, the International Court of Justice (ICJ)

employed a customary law approach, negating traditional rights

due to lack of evidence and Nicaraguan non-recognition. The study

critiques the judgment, exploring human rights and law of the sea

dynamics, providing an insightful overview of traditional fishing

rights in a broader legal context.

Subsequently, Li, in the study titled “Fishery legislative reform

towards Japan’s Fukushima nuclear wastewater discharge into the

sea—A Chinese perspective” focuses on Japan’s Fukushima nuclear

wastewater discharge and its repercussions on China’s pelagic

fishing industry. While not directly impacting Chinese waters,

the ecological and economic consequences have prompted re-

evaluations of China’s fishery legislation. The study identifies

gaps in addressing nuclear sewage pollution and proposes

reforms, including enhanced management standards and digital

monitoring. It underscores the importance of legislative adaptability

in addressing evolving environmental challenges and cross-border

marine pollution management.

Furthermore, in the comprehensive study titled “Application

issues of compulsory conciliation in the settlement of fishery disputes

in the Yellow Sea” Pan extends the analysis to the persistent China-

South Korea fishery disputes in the Yellow Sea, assessing the

potential role of the law of the sea’s compulsory conciliation.

With limited outcomes from bilateral talks, the study delves into

the advantages of compulsory conciliation, covering jurisdiction,

powers, and the implementation of the Conciliation Commission.

The study offers valuable insights into the resolution of entrenched

Yellow Sea fishery conflicts.

In light of human rights protection at sea, Hung et al. explored

the issue of “Promoting human rights for Taiwan’s fishermen:
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migrant fishermen”. It is suggested that Taiwan has one of the

largest distant water fishing (DWF) industry worldwide. However,

this industry has led to Taiwan being listed in the 2020 “List of

Goods Produced by Child Labour or Forced Labour” of the U.S.

Department of Labour. In response to this, the Taiwanese

government is actively adopting further management measures to

supervise domestic and foreign fishermen agencies. It is also

observed that although the C188 Work in Fishing Convention

has strengthened the protection of fishermen’s human rights, it

still remains ambiguous in terms of private agency management.

Therefore, the Taiwanese government should follow the spirit of the

C188 but not be restricted to the Convention’s text when amending

or formulating regulations and policies of agencies, in order to fully

protect the rights of migrant fishermen.
7 Compensation fund system
related to the marine
environmental governance

Marine environmental governance is a focal point in the

interconnected studies below, offering insights into various

compensation systems and their legal underpinnings. In the study

titled “Legal advice on the Chinese compensatory fund system for oil

pollution damage caused by ships from the perspective of marine

environmental governance”, Fu and Li delve intothe Chinese Ship-

source Oil Pollution Compensation Fund (CSOPC), analyzing its

progress over a decade and its unique regulations. The study

critiques certain deviations and proposes legal remedies to

address gaps. It recommends top-level improvements,

strengthened compensation capacities, and internationalization.

This comprehensive assessment calls for expanding compensation

scope and establishing an emergency fund, contributing valuable

insights to China’s oil pollution compensation system and the

enhancement of marine environmental protection.

Correspondingly, in the study titled “Framework and Rethink of

the Environmental Compensation Fund for the international seabed

area” written by Zhou and Xiang proposed Environmental

Compensation Fund (ECF) within the International Seabed

Authority’s “Draft Regulations on Exploitation of Mineral

Resources”. The study evaluates the potential of ECF in bridging

liability gaps for environmental damage in the international seabed

area. While acknowledging previous concerns, the study emphasises

the need for a clear purpose, transparent funding sources, and

streamlined payment procedures. The recommendations put forth

in the study aim to enhance the efficiency and effectiveness of

the ECF.

Expanding on the theme, Wang, in his article titled “Problems

identification and improvement path of China’s marine ecological

compensation legal system” explores China’s growing marine

industry and the pivotal role of marine ecological compensation

in environmental protection. The study identifies gaps in the legal

framework and advocates for a multi-tiered compensation system,

the integration of ‘land-sea overall planning’ in legal approaches,
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and comprehensive mechanisms. By emphasizing ecological

compensation within marine planning, strong regulations, and

effective execution, the study provides insightful suggestions to

strengthen China’s marine ecological compensation framework.
8 Offshore mining operations

Continuing the exploration of maritime regulatory frameworks,

the study titled “Operationalization of the best available techniques

and best environmental practices in deep seabed mining regime: a

regulatory perspective” written by Xu et al. focuses on integrating Best

Available Techniques (BAT) and Best Environmental Practices (BEP)

into deep seabed mining (DSM) regulation. Recognizing the potential

environmental impact of DSM, these practices play a pivotal role in

minimising harm. The study evaluates the role of the International

Seabed Authority (ISA) and proposes strategies for enhanced

implementation. These strategies include defining terms, embedding

practices into regulations, and establishing operational criteria. Rooted

in international instruments and considering the challenges associated

with DSM, the research offers valuable insights to strengthen

environmental protection in the context of deep seabed mining.

Similarly, the exploration shifts towards China’s offshore

drilling regulation, underscoring its paramount importance in

mitigating industry risks. “Advancing the Robustness of Risk

Regulation for Offshore Drilling Operations in China”, Yang

assesses regulatory robustness by comparing approaches taken in

the UK, Norway, the US, and China. Navigating the debate between

command-and-control and self-regulation, the study proposes a

hybrid approach. This approach is meticulously analyzed, offering a

comprehensive perspective along with recommendations to bolster

risk governance in China’s offshore petroleum sector.
9 Conclusions

This editorial encompasses a spectrum of vital themes within

ocean governance and environmental conservation, touching on the

rule of law, recent advancements in marine science, solutions for

marine litter, maritime shipping policies, sustainable fisheries trends,

compensation fund systems, and offshore mining operations. These

studies collectively highlight the intricate challenges facing our oceans
10
and underscore the importance of effective governance, international

cooperation, and interdisciplinary synergy in shaping sustainable

ocean practices grounded in the rule of law. The synthesis of legal

frameworks with scientific insights offers a profound perspective on

ongoing discussions. As a comprehensive repository, this compilation

serves as an invaluable resource for scholars, policymakers, and

stakeholders dedicated to crafting a more sustainable, just, and

resilient ocean future. For academia, these studies emphasize the

necessity of fostering interdisciplinary collaborations, prioritizing

policy-relevant research, and actively engaging in international

platforms to enrich the global discourse on ocean governance.
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Should China access to the
convention on the protection
of underwater cultural
heritage? — A SWOT analysis

Wei Yuan*

School of Law, Dalian Maritime University, Dalian, China
In recent years, with China’s marine strength having enhanced, the discussion

on whether to access to the ‘Convention on the Protection of Underwater

Cultural Heritage’ has become increasingly prominent. A growing number of

experts and scholars believe that the current domestic laws cannot meet the

needs of development; thus accession to the ‘Convention’ may after all be

accepted as a solution. Given the current development in China, it cannot be

generalized whether it is appropriate to access to the ‘Convention’. Indeed,

based on the analysis of comparison between status quo of domestic

legislation and international marine development, there is no necessity for

China to eagerly access to the ‘Convention’, in that for many issues, the

domestic laws in China have many differences with international law, and still

need further development and improvement.

KEYWORDS

underwater cultural heritage, SWOT analysis, domestic law, scope of jurisdiction,
international law
Introduction

As a maritime power, China possesses nearly 3,000,000 square kilometers (km)

oceanic areas and 18,400 km coastlines, adjacent to the Bohai Sea, the Yellow Sea, the East

China Sea and the South China Sea, thus leading to abundant marine resources

(Liu and Liu, 2012). During the long historical development, China develops not only

the splendid overland cultures but also the maritime cultures, such as Dong Yi Culture,

Baiyue Culture and so on, among which ‘Maritime Silk Road’ has greatly attracted

worldwide attention (Shan, 2011). Underwater cultural heritage, as the top priority in

marine resources (Vrellis, 2019), also provides a rare material reference for scientific and

archaeology research. Rich in archaeological value, and as a witness to history,

underwater cultural heritage plays an indelible role in safeguarding China’s

sovereignty as well.
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However recently, driven by substantial economic benefits

(Beukes, 2001), underwater cultural heritage is subjected to

severe damage and even the risk of extinction caused by

treasure hunter (Fu, 2006).1 Various treasure hunting events

occurred near the Chinese shore, among which ‘Micheal

Hartcher Affair (1985)’ is the most notable (Zhu, 2013).2

Commercial theft hunting for underwater cultural heritage

brings not only enormous economic losses to China, but also

causes startling and catastrophic damage to cultural and

historical values carried by these heritages (Zhu, 2013).3

Hence, Regulations of the People’s Republic of China on the

Protection and Management of Underwater Cultural Relics

(hereinafter referred to as Regulations) was formally enacted

by China’s State Council on October 20, 1989, and the second

revision was made in April 1, 2022 (Li, 2019). New revision of

the regulations in 2022 related to the underwater archaeology in

addition to retain the existing principle, also absorbed some

work experiences from Measures of the people’s Republic of

China on the Administration of Foreign Affairs Concerning

Foreign Affairs. For example, new revision has made the detailed

provisions, improved the management scope, refined and
1 After the second world war, the high return of shipwreck salvage and

the application of deep-water technology in the civilian field also gave

birth to the marine exploration and commercial speculation activity of

shipwreck salvage or “treasure hunting”, and especially in the

technologically advanced marine countries such as Europe and the

United States, a commercial group specializing in the commercial

salvage of marine sunken ships has formed.

2 In 1985, Michelle Hatcher, a famous British international treasure

hunter, discovered the shipwreck “Goldmarsson” of the Dutch East India

Company, which sank on the reef of Jiediyadoka, in the South China Sea

during the Qianlong period of the Qing Dynasty, and he stole 150,000

blue and white porcelain, 125 gold ingots and other artifacts from the

sunken ship, and 3000 pieces of porcelain were sold at a sky-high price of

20 million US dollars. This incident shocked China and foreign countries

and greatly stimulated the determination of Chinese government and the

archaeological community to protect underwater cultural heritage.

3 For example, in the “1985 Michelle Hatcher Incident”, the thieves

adopted a brutal way of violent destruction of hull and items in the

vessel in order to grab underwater cultural relics as much as possible in

a short period of time, without caring about archaeological guidelines and

cultural and historical value of cultural relics, which was subjected to

strong dissatisfaction and severe condemnation by international

archaeology community and Museum academia. That is to say,

commercial thieves usually focus on underwater wrecks only for their

high economic value, without conducting systematic research and

analysis on the structure and construction characteristics of the sunken

ship as archaeologists do. Once their robbery is completed, the academic

value of that underwater cultural heritage will sleep on the bottom of the

sea forever.
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cleared the time limit for of the examination and approved

conditions. The Regulations, based on the Cultural Relics

Protection Law of People Republic of China in 1982, designed

to strengthen protection of underwater cultural relics, and

provided legal support for scientific excavation and

preservation of underwater cultural relics for the first time

(Lin, 2016a).

In terms of international legislation, ‘Convention on the

Protection of Underwater Cultural Heritage’ (hereinafter

referred to as ‘Convention’) was formally passed by United

Nations Educational Scientific and Cultural Organization

(UNESCO, 2017) on November 2, 2001, as a milestone; it is

also an exclusive international convention regulating underwater

cultural relics (Forrest, 2002). Representing international

development trend, many principles and regulations of the

‘Convention’, beneficial to the protection of underwater

cultural relics, accepted by many nations (Rahardjo, 2019),

provide an international law basis for theoretical and practical

development of underwater cultural relics conservation

(Ochoa, 2018). From the perspective of international

cooperation, the ‘Convention ’ stipulates multilateral

agreement, sovereignty immunity, and cooperative sharing

respectively, and playing an increasing role in international

influence and guiding significance (Nafziger, 2018).

China has not ratified this ‘Convention’ so far, the main

reason is that China used to have limited technical capacity in the

area of underwater protection, and there are already a number of

local laws covering this issue, so joining the convention will not

bring outstanding benefits to China. However, with a growing

number of underwater cultural heritages being excavated by

national archaeologists in recent years, the problem of how to

protect these heritages follows. Later, there have been growing

calls to access to this ‘Convention’, and Chinese People’s Political

Consultative Conference (CPPCC) put forward a proposal,

‘Proposal on Promoting China’s Accession to the Convention

on the Protection of Underwater Cultural Heritage’, at the fifth

session of the tenth CPPCC. In this proposal, it is believed that

China should also ratify this ‘Convention’ in order to exercise

powers sanctioned by the ‘Convention’, such as preserving

underwater cultural heritage through cooperation between

countries, joint training underwater archaeologists and so forth

(Li, 2018). It is noteworthy that the corresponding law in China is

the Regulations enacted and enforced in October 1989, and there

are many similarities with the ‘Convention’. However, with social

development, protection of underwater cultural heritage has

gradually become internationalized and universal, but still

relevant contents of Regulations seem to be unable to meet

today’s domestic demands. ‘Law for the Preservation of

Antiques’ covers all cultural relics, not only underwater but also

on land, and the adjustment covers rules for private collections,

museum collections and the entry and exit of cultural relics.

‘Regulations on the Implementation of the Cultural Relics

Protection Law’ specifies how to implement this issue at a
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specific level, and ‘Regulations on the Protection andManagement

of Underwater Cultural Relics’ deals with the protection of

cultural relics under water in China’s internal waters and

territorial waters, or cultural relics in high seas and foreign

waters that originate from China (Lin, 2016b).

The ‘Convention’ recognizes the public’s right to enjoy the

educational and recreational benefits of responsible

non-intrusive access to in situ underwater cultural heritage,

and of the value of public education to contribute to

awareness, appreciation and protection of that heritage. The

protection and preservation of cultural heritage is sometimes

perceived as a part of the safeguarding of human rights (cultural

rights), however, this paper does not discuss from the

perspective of human rights. The main reason is that this

paper intends to analyze whether China should accede to the

‘Convention’ from the comparison of the ‘Convention’ and

Regulations. Under the current trend of internationalization,

the authors, in this study, compare the ‘Convention’ with the

Regulations in the detailed provisions, analyzing the similarities

and differences respectively, and rely on SWOT analysis to

analyze the necessity and feasibility of whether China should

ratify and access to the ‘Convention’ or otherwise.
Similarities between the ‘convention’
and the regulations

China’s primary law and regulation regarding the protection

of underwater cultural heritage is the Regulations enacted in

October 1989, revised in April 2022. This Section compares the

Regulations and ‘Convention’ provisions regarding their

protection purposes, reporting systems, and legal sanction.
Protection purpose

For the protection measures and purpose of underwater

cultural heritages, relevant provisions have been made in the

‘Convention’ and the Regulations. The former stipulates that

underwater cultural heritages salvaged must be properly stored

and kept to make long-term preservation a reality. The latter

states that underwater cultural heritage should be reported in

time when discovered, and the salvaged heritages should be

turned in without delay. Both of them emphasize the protection

of underwater cultural heritages after they have been discovered,

and embody the purpose of protectionism.

Likewise, the ‘Convention’ and the Regulations both prohibit

commercial exploitation of underwater cultural heritage to some

extent. ‘Convention’ Article 2 forbids underwater cultural

heritages exploitation (CPUCH, 2001, Article 2). Regulations

Article 7 and Article 8 are similar. They require National

Cultural Heritage Administration approval to conduct any
Frontiers in Marine Science 03
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private exploration or excavation (CPAUCR, 2022, Articles 7,

8). That is to say, in terms of exploration and development, the

‘Convention’ is very thorough, but the Regulations are

conditional on prohibition.
Discovery reporting system

The ‘Convention’ and the Regulations both require a timely

report when underwater cultural heritages are discovered within

a certain scope of application (Forrest and Gribble, 2002). In

Article 9 of the former, it is stipulated that when a person in a

Contracting State or a vessel flying its flag discovers or

intentionally exploits underwater cultural heritage within its

exclusive economic zone or on the continental shelf, the

Contracting State should request the person or the vessel’s

owner to report his discoveries or activities (CPUCH, 2001,

Article 9), which, meanwhile should be sent to the other

Contracting States quickly and effectively. After that, the

Contracting States should inform the head of UNESCO and

Secretary-General of the International Seabed Authority of these

discoveries and activities. Although there is no mutual

notification among the Contracting States, the Article 9 in the

latter specifies that for any entity or individual discovering

underwater cultural heritages in any way, they should report

to the State Administration of Cultural Heritage or the local

cultural relics administration in time (CPAUCR, 2022,

Article 9).

For such a system, there are almost the same provisions in

both of the regulations. Despite the difference in reporting

object, the central idea of the system that underwater cultural

heritages ought to be effectively protected in time via the

reporting system as much as possible is the same. Nowadays,

with relatively quickening social development, people can set

foot in an increasing number of areas. Thus, it is urgent to

effectively protect underwater cultural heritage, and timely

reporting can identify the location, quantity, scale, etc. of a

cultural heritage site in the shortest time, so that protective

actions can be taken quickly and corresponding scientific

researchers can be made.
Differences between the
‘convention’ and the regulations

As can be seen from the above analysis, there are some

similarities between the ‘Convention’ and the Regulations.

Despite many similar ideas, as an international convention

and a country’s domestic law, the difference between them is

even more pronounced. This section compares the differences

between the two in terms of definition, jurisdiction, principles,
frontiersin.org
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measures and information, whereby the advantages and

disadvantages of both can be seen more obviously.
Definition of underwater
cultural heritage

In the ‘Convention’, underwater cultural heritage has been

clearly defined by UNESCO; it refers to all relics of human

existence with cultural, historical or archaeological value, which

are periodically or continuously located in the underwater in part

or whole, such as ruins, buildings, crafts, human remains, ships,

aircraft, other environment of archaeological value and natural

environment, etc. since at least 100 years ago (CPUCH, 2001,

Article 1).

It is stipulated in Article 2 of the Regulations in China that

underwater cultural relics refer to human cultural heritage with

historical, artistic and scientific value, remaining in the following

waters. Specifically, ones left in China’s internal waters and

territorial waters, ones remaining outside China’s territorial

waters but under the jurisdiction of China, and ones outside

foreign territorial waters and on the high seas, are included.

However, underwater remains unrelated to major historical

events, revolutionary movements, and famous people after

year 1911 are excluded (CPAUCR, 2022, Article 2). In

contrast, for underwater cultural heritage, China’s definition

includes not only historical, artistic cultural heritage, but also

Chinese cultural relics existing in internal waters, territorial

waters, and high seas. The definition in the Regulations is

broader, that is, the protection scope is larger, because its

content is extensive, and there are explicit regulations and

restrictions in importance and time (not less than 100 years),

and meanwhile, for the source and purpose of cultural relics,

there are not many stipulations.
Right of jurisdiction

The ‘Convention’ does not clearly address sovereignty of

underwater cultural heritage while the Regulations addresses

sovereignty in detail as follows.
1. Inland waters and territorial waters

Article 7, Paragraph 1 of the ‘Convention’, states that when

States Parties are exercising their sovereignty, they own exclusive

rights to manage and approve the development of activities of

underwater cultural heritage in their inland waters, archipelago

waters and territorial waters. Also, in Paragraph 3, it is provided

that when States Parties are exercising their sovereignty in their

archipelago waters and territorial waters, in order to protect
Frontiers in Marine Science 04
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their vessels and aircraft, they should inform the Flag States of

States Parties to this Convention and other countries related to

such underwater cultural heritages of the situation of the vessels

and aircraft with recognizable nationality (CPUCH, 2001,

Article 7).

In China, the Article 2 and 3 of the Regulations is a provision

that China has jurisdiction over cultural relics remaining in

China’s internal waters and territorial waters, originated in

China and other countries and whose country of origin is

unknown (CPAUCR, 2022, Article 2, 3).

It can be seen that the difference between the Regulations and

the ‘Convention’ lies in that there is no obligation of notification

in China, because the Regulations belongs to domestic law,

without involving international cooperation issues, and there is

no necessity to notify other countries when the right of

jurisdiction is exercised within the corresponding scopes.
2. Contiguous zone

It is stipulated that under the second paragraph of Article

303 of ‘United Nations Convention on the Law of the Sea’, States

Parties can manage and approve activities to develop underwater

cultural heritage in the contiguous zone (CPUCH, 2001,

Article 8).

Article 2 of the Regulations is that China governs the cultural

relics that are left in China’s territorial waters and in other waters

under the jurisdiction of China in accordance with Chinese law,

and that originate in China and whose country of origin is

unknown (CPAUCR, 2022, Article 2).

Both laws involve the jurisdiction of the contiguous zone.

However, in the ‘Convention’, it is only a broad provision that

States Parties can manage the corresponding heritage in the

contiguous zone, without distinguishing from the perspective of

the country of origin. In fact, China makes a distinction from the

perspective of the country of origin, having jurisdiction over

cultural relics originating in China and those of unknown

country of origin, apart from those of known country of

origin. Given this, in this aspect, regulations in China are

more scientific and meticulous. Avoiding the excavation of

cultural relics belonging to the country of origin plays a role in

protecting the underwater cultural heritage of other countries

(Aznar-Gomez, 2010).
3. Continental shelf and exclusive
economic zone

In the Article 9 of the ‘Convention’, there is a provision that

all States Parties take accountability to protect the underwater

cultural heritage in their exclusive economic zone and on the

continental shelf under this ‘Convention’ (CPUCH, 2001, Article

9). For States Parties who possess underwater cultural heritage in
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their exclusive economic zone and on the continental shelf, any

Contracting State can express willingness to provide

consultations on the effective protection of these underwater

cultural heritages (Varmer, 2014). In the meanwhile, it also sets

some restrictions, for example, States Parties should inform the

Director-General of all discoveries and activities; in turn, the

Director-General should promptly notify all States Parties of

relevant information (CPUCH, 2001, Article 9).

It is formulated that cultural relics originated in China

remaining in other jurisdictional sea areas outside foreign

territorial waters and in the high seas areas are under the

jurisdiction of China (CPAUCR, 2022, Article 2). In terms of

the continental shelf and exclusive economic zone, compared

with the ‘Convention’, China only has jurisdiction over cultural

relics originated in China, excluding those from abroad

(CPAUCR, 2022, Article 3). The contents of jurisdiction are

more refined, which is a l so in l ine with China ’ s

consistent guidelines.

In respect of jurisdiction, it is clearly hoped for the Chinese

government to protect every underwater cultural heritage

originated in China as much as possible, wherever it is.

However, this kind of legislation has been criticized from

foreign scholars who argue that the law is designed to provide

a basis for it to take exclusive measures, thus violating the main

purpose of the ‘Convention’ and the Regulations, especially

international cooperation in the protection of underwater

cultural relics (Page, 2013). In effect, there is no legal basis for

such criticism, because in the Regulations, there are different

provisions for underwater cultural heritage from different

sources, and the right of other countries with cultural or

historical ties to underwater cultural relics can be

distinguished and respected.
Protection principle method

The ‘Convention’ states that in situ conservation should be

preferred before allowing or conducting any activities to develop

underwater cultural heritage (CPUCH, 2001, Article 2).

However, Article 7 of the Regulations in China provides that

any entity or individual should report it to National Cultural

Relics Administration or local cultural relics administration in

time when discovering underwater cultural relics in any way,

and that those relics salvaged out of the water should be handed

over to National Cultural Relics Administration or local cultural

relics administration (CPAUCR, 2022, Article 7). Furthermore,

it is stated in Article 8 that archaeological exploration and

excavation activities of underwater cultural relics shall be for

the purpose of cultural relics conservation and scientific research

(CPAUCR, 2022, Article 8). Any entity or individual who carries

out archaeological exploration or excavation activities of

underwater cultural relics in waters under Chinese jurisdiction
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must apply to the State Administration of Cultural Heritage and

submit relevant materials (CPAUCR, 2022, Articles 7, 8).

In comparison, the relevant provisions in the Regulations in

China are more restrictive, and the principle of strictly

prohibiting commercial salvage has basically formed, which

only applies to the investigation and excavation stage.

However, there is no explicit regulation on the legitimate

business practices of the cultural relics salvaged out of water.

On the protection of cultural relics out of the water, there is a

provision, Article 72 of ‘Law of the People’s Republic of China

on the Protection of Cultural Relics’ (the latest version in 2017)

that anyone who engages in commercial activities of cultural

relics without authorization and permission but does not

constitute a crime, shall be stopped by Administration for

Industry and Commerce according to law, and the illegal gains

shall be confiscated (CPCRL, 2017, Article 72). With the illegal

turnover of more than 50,000 yuan, a fine of more than two

times and less than five times of the illegal gains shall be

imposed; with the amount less than 50,000 yuan, a fine of not

less than 20,000 yuan but not more than 100,000 yuan shall be

imposed (CPCRL, 2017, Article 72). Moreover, Article 73 of

‘Law of the People’s Republic of China on the Protection of

Cultural Relics’ (the latest version in 2017) states that if the

nature of commercial activities of cultural relics by cultural relics

collection units is serious, their licenses are revoked by the

original issuing authority (CPCRL, 2017, Article 73).

In Regulations, China mostly takes ‘application’ as the

protective principle, without forming the principle of in situ

conservation, which is different from that in the scope of

application in the ‘Convention’ (Vigni, 2015). It is indicated in

the concept of in situ conservation that in principle, underwater

cultural heritage should be left in place for protection, that is, by

preserving the physical integrity of the site, the archaeological,

historical or cultural information contained in it is preserved

(Zhang, 2012). However, there is a slight insufficiency in China’s

Regulations in this regard.
Information sharing

Since there are many countries involved in the ‘Convention’, in

order to make more effective cooperation to protect underwater

cultural heritage, an information-sharing system is set up (CPUCH,

2001, Article 19). If relying solely on domestic law or the framework

of an international convention is not sufficient for State Parties to

preserve underwater cultural heritage, which is especially true for

those heritages that are prone to disputes due to the historical,

cultural, geographical or economic ties with other countries caused

by their locations (Cogliati-Bant and Forres, 2013). In this case,

information sharing is particularly important, which can, to the

greatest extent, avoid wastage of resources (Vadi, 2009). However,

the Regulations involving the sovereignty of a country is under a
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unified policy and achieve relatively high real-time information,

hence there is no necessity to set up such a sharing system in

China specifically.
SWOT analysis of the feasibility of
China accession to the ‘convention’

Through the above comparison of the similarities and

differences between the Regulations and the ‘Convention’, it

can be seen that the protection of underwater cultural heritage

under China’s current domestic law has already been extremely

strong. About whether it is feasible for China to join the

‘Convention’, with the SWOT analysis method of management

adopted, the current situation and problems of China’s laws and

regulations and international conventions are analyzed, and

some countermeasures on the feasibility of China’s accession

to the ‘Convention’ are proposed as follows.

The SWOT analysis method is a situation analysis based on

the internal and external competitive environment and internal

competition conditions. Specifically, various major internal

advantages, disadvantages, and external opportunities and

threats, etc. closely related to the research object, are listed

through investigations. Then with the idea of the system

analysis to match various factors with each other and analyze

them, a series of corresponding conclusions with a certain degree

of decision-making can be drawn from it. The SWOT analysis

makes it possible to conduct a comprehensive, systematic, and

accurate study of the current situation of the research object, so

as to formulate corresponding development strategies, plans and

countermeasures based on the research results. Compared with

other methods, the SWOT analysis is characterized by notable

structuralizing and systematizes from the very beginning, and

this is why such method is used in this study to analyze the

feasibility of China’s accession to the ‘Convention’. Starting with

structural analysis, this analytical method takes a page from

business management thinking to analyze the external

environment and internal resources.

In addition, on the basis of the following three

considerations, the authors apply the SWOT, an analytical

method in management, to the analysis of legal issues. Firstly,

the SWOT Analysis, namely situation analysis, is a ubiquitous

scientific analysis method, which is more applied to enterprise

competition and strategic analysis, and less to analysis of legal

issues. However, the so-called scientific method means that the

issues should be examined from different perspectives and

multiple angles, so that the arguments obtained will be more

adequate and complete. As a consequence, the SWOTAnalysis is

adopted in this paper, whereby the viewpoints of the authors can

be demonstrated from the perspective of management, thus

rendering the corresponding conclusion more convincing.

Secondly, the SWOT Analysis is characterized by requiring
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factors can be matched to be analyzed, and then a series of

corresponding conclusions which are usually equipped with a

certain decision-making nature can be reached. In fact, laws of

the sea, as part and parcel of international law, are conditioned

by internal elements and external conditions as well. This paper

primarily focuses on whether China accesses to the ‘Convention’

or not, involving not only the requirements of domestic law but

also compliance with the restrictions of international law.

Various major internal advantages, disadvantages, and external

opportunities and threats that are closely correlated to the

‘Regulations of the People’s Republic of China on the

Protection and Management of Underwater Cultural Relics’

and the research objects can be listed by comparison, and then

a variety of factors can be matched to be analyzed under the

thought of system analysis, and thus a conclusion with strategic

significance in protecting China’s underwater cultural heritage

can be drawn (Wang, 2013). Finally, the SWOT Analysis has

been widely applied to strategic research and competitive

analysis and thus become an indispensable analytical tool for

strategic management and competitive intelligence since its

formation. Indeed, the prominent superiority of this method

lies in intuitive analysis and simple operation. To put it another

way, even without accurate data support and more specialized

analysis tools, convincing conclusions can be drawn as well.

There are certain advantages for China to join the

‘Convention’. To be specific, in terms of the external

environment, the number of States Parties is limited, among

which marine powers are even rarer; in terms of internal

resources, with a long history and extremely abundant

underwater cultural heritage resources (Wei, 2008), China is a

marine power where relevant domestic laws have been

implemented. Relying on the SWOT analysis method, from

four different dimensions, it is systematically demonstrated the

pros and cons of joining the ‘Convention’.
Strengths

The Strength section re-write as: The word ‘strength’ refers

in a general sense to being in a more favorable situation or

environment or surpassing similar situations in some respects.

For China, a maritime power with a long history, there are

certain natural advantages for accession to the ‘Convention’.

China differs from other countries in aspect of culture.

Furthermore, in the years of Yongle and Xuande of the Ming

Dynasty, even the feat of Zheng He’s seven voyages to the West,

coupled with the Maritime Silk Road reaching the peak, led to

the unprecedentedly strong cultural exchange and integration

between China and foreign countries (Liu, 2013). In addition to

cultural exchanges and commercial transactions, there are also

countless shipwrecks of various sizes, all playing a role that
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cannot be ignored in today’s underwater archaeology, and

leaving a strong mark for the historical study as well.

As far as laws and regulations are concerned, ‘Law for the

Preservation of Antiques’, ‘Regulations on the Implementation

of the Cultural Relics Protection Law’ and ‘Regulations on the

Protection and Management of Underwater Cultural Relics’ are

promulgated one after another, thus manifesting that China has

accumulated some experience in the formulation of laws and

regulations for the protection of underwater cultural heritage. In

effect, the protection and research of cultural relics is also

honored by the time.

In 2016, ‘Guiding Opinions on Further Strengthening

Cultural Relics Work’ (National Issue [2016] No. 17) was

issued by the State Council, which explicitly proposed that the

revision work of laws and regulations such as the Cultural Relics

Protection Law, Underwater Cultural Relics Protection

Management Regulations, etc., should be further accelerated.

In order to implement the deployment of the State Council, the

State Administration of Cultural Heritage thoroughly studied

the revision work of the Regulations, and in February 2018

formulated the ‘Revision Draft of the Regulations on the

Protection and Management of Underwater Cultural Relics of

the People’s Republic of China (Draft for Comments)’, with

soliciting public opinions from the whole society. To take it a

step further, on July 6, 2018, the State Administration of Cultural

Heritage convened an expert discussion meeting on the

‘Revision Draft of the Regulations’, where the participating

experts put forward numerous valuable comments and

suggestions to lay a more solid foundation for the further

improvement of the revision work.

In terms of learning and exploration, China has emerged in

underwater cooperation with other countries in the world. In the

absence of underwater archaeological talents, the National

Cultural Heritage Administration sent personnel to the

Netherlands, Japan, and the United States to study diving and

underwater archaeology in 1987, 1988 and 1989 respectively

(Gerstenblith, 2016). From 1989 to 1990, the Chinese History

Museum cooperated with the Southeast Asian Ceramic Research

Center of the University of Adelaide, Australia, and jointly held

the first national training course for underwater archaeology

professionals (XHN, 2011). Furthermore, from 2010 to 2013,

China signed a cooperation agreement with Kenya for the

implementation of the ‘Lamu Archaeological Project’ (PNW,

2013) and cooperation in underwater archaeology. From March

to April 2018 and from December 2018 to January 2019,

Underwater Cultural Heritage Protection Center of the State

Administration of Cultural Heritage and China-Saudi Arabia

Joint Archaeological Team Organized by the Saudi National

Archaeological Center conducted a 50-day investigation and

excavation of port ruins on the shores of the Red Sea—Saudi

Salin Port Ruins in two times (XHN, 2018). This international

cooperation indicate that China possesses more than a highly

professional underwater archaeology team and that China
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(Scovazzi, 2002), at the national level, has adopted positive

attitude towards the archaeology and protection of underwater

cultural heritage and conducted prudent protection.
Weaknesses

Despite abundant underwater cultural heritage resources

and some relevant laws and regulations, there is still some

distance for China to compare with traditional maritime

powers such as Britain, France, etc. in terms of underwater

archaeology (Wang and Chang, 2020). In other words,

management experience is not rich, and some regulations are

not in line with international standards.

For instance, on the attribution of underwater cultural

heritage, there is a large discrepancy in the provisions between

the Regulations and the ‘Convention’. It is stipulated in Article 5

of the newly amended ‘Cultural Relics Protection Law of the

People’s Republic of China’ (fifth amendment on November 4,

2017) that “China shall own all cultural relics remaining in the

underground, internal waters and territorial waters of the

People’s Republic of China”, but there are no clear provisions

on cultural relics in China’s contiguous zone, continental shelf,

and exclusive economic zone, which reflects one-sidedness in the

protection of cultural relics (Qureshi, 2018). Likewise, there are

no explicit stipulations on the cultural relics remaining in foreign

territorial waters but originated in China. With a long history of

civilization, China has spread across many marine areas,

therefore, the distribution of underwater cultural relics in

China is also extremely extensive. However, the provisions in

the Regulations are incredibly different from those in the

‘Convention’. The ‘Convention’ clearly state that all States

Parties assume responsibility to preserve the underwater

cultural heritage in their exclusive economic zone and on the

continental shelf under this ‘Convention’ (CPCRL, 2017,

Articles 9, 10). By contrast, there is no corresponding

regulations to follow for China to conduct cultural heritage

conservation in these areas, which exerts some adverse effects on

the protection of China’s underwater cultural heritage.

In the meantime, with a long coastline and more coastal

provinces in China, in terms of local laws and regulations, each

province also owns its own local regulations (Lin, 2016). To be

specific, in Guangdong province, there is Measures for the

Implementation of the ‘Law of the People’s Republic of China

on the Protection of Cultural Relics’ that came into effect on

March 1, 2009. Also, in Guangxi province, there is ‘Guangxi

Zhuang Autonomous Region Cultural Relics Protection

Regulations’ effective on January 1, 2014. However, there is no

relevant regulations in Hainan Province, considering that the

‘Administrative Measures for the Protection of Cultural Relics in

Hainan Province’ formulated in 1994 was abolished in 2004

(RNW, 1994). In fact, ‘underwater cultural relics’ is solely

mentioned in Article 26 and Article 27 of Implementation
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Measures in Guangdong Province; ‘cultural relics buried in

waters’ is merely mentioned in Article 15 of ‘Guangxi Zhuang

Autonomous Region Cultural Relics Protection Regulations’

(TPN, 2015). Consequently, it can be seen that there are fewer

legal provisions for the protection of underwater cultural

heritage, which are general in contents and poor in operation.

In addition, there are not laws and regulations specifically for the

protection of underwater cultural heritage in Guangdong

Province, Guangxi Province, Hainan Province. Nonetheless, as

is well known to all, it is a fact that the coastlines in the above

three provinces are so long that it is urgent to formulate specific

laws and regulations to preserve underwater cultural heritage.

This can be a unique way for China to effectively regulate and

protect its underwater cultural heritage at great length.

As for specific regulations, the main theme is well reflected in

the Regulations whose details are not insufficient. For one thing,

provisions on Chinese-foreign cooperative exploration and

excavation in the Regulations are only declarative, (Hu, 2008)

whose operating procedures are too general, rough and

impracticable, which is inconsistent with complex underwater

excavation activities and unable to furnish specific guidance for

these activities. For another, the reasonable rights and interests

of foreign countries who participate in cooperation cannot be

sufficiently protected, and meanwhile, the punishment for

misconduct in excavation activities is extremely limited. To

sum up, the provisions of the current Regulations are neither

conducive to preserving underwater cultural heritage, nor can

they promote the orderly development of Sino-foreign

cooperation, and are urgently needed to be perfected. In

addition, for now, researches on the legal protection of

underwater cultural heritage by Chinese scholars mostly focus

on discussion on general principles such as ownership or ‘in situ

conservation’, and largely ignoring specific provisions

(Forrest, 2003).

Moreover, so much importance has not been attached to the

underwater cultural heritage among the public. Actually,

conservation of underwater cultural heritage is not only

confined to the national level, but also requires the

participation of the masses (Huang and Nan, 2019). At

present, there is also a conspicuous gap in raising the

awareness of protecting underwater heritage in the whole

society and actively engaging in the protection of underwater

cultural heritage.
Opportunities

Accession to the ‘Convention’ is of great significance for

China to build a maritime power, which can also bring the

theory and practice in this area in line with international

standards. To this end, China can participate in a broader

international cooperation platform (Risvas, 2013). For
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example, as is mentioned in the above analysis of advantages,

China has successively taken part in some international

underwater archaeological cooperation projects since last

century. Despite accumulating certain experience, it is still

required to improve the depth and breadth of cooperation

technology. Becoming a member of the ‘Convention’ can take

cooperation level a step further, especially in aspects of

information sharing, underwater archaeology training,

technology transfer , cooperat ive development and

management, and so on (Huang and Nan, 2019).

Up to now, reliable international customary laws have not

been formed in the international field of underwater heritage

protection (Nor and Zahid, 2016), nor has China signed any

formal agreements in this regard with other countries. Hence the

basis of protection mainly comes from domestic law, without

support in international law (Dunlap, 2018). However,

underwater cultural heritage conservation may involve the

interests of other countries for the most part. For instance,

vessels of other countries sank in China’s territorial waters

(Hernandez, 2017), which in the absence of an international

agreement cannot be effectively and reasonably solved in by

depending solely on domestic law. As a result, it is of necessity to

seek international cooperation and support. With the increasing

international exchanges of underwater cultural heritage

protection, it is particularly critical to look for a basis in

international law to preserve these cultural heritages. Thus,

accession to the ‘Convention’ can also be counted as an

approach, whereby there are laws to follow in international

law for China to protect underwater cultural heritage, and which

also facilitates China’s conservation of underwater cultural

heritage internationally.

It has been controversial for recent years that there is

abundant underwater cultural heritage in Chinese waters,

which is also highly politically sensitive. Meanwhile, legislative

policies for the protection of underwater cultural heritage in

neighboring countries are also not exactly the same (Li, 2011).

Therefore, promoting international cooperation via accessing to

the ‘Convention’, which not only can contribute to learning

advanced underwater archaeological technology from developed

countries, but more importantly can actively carry out

cooperation in ‘low sensitive areas’, so that joint efforts can be

made to promote the protection of underwater cultural heritage

in the South China Sea in aspects of information sharing,

technology promotion, archaeological personnel training, and

underwater cultural heritage conservation (Li, 2011).

Finally, it is an opportunity for China to access to the

‘Convention’ to preserve the underwater cultural heritage

outside the jurisdiction. It is stipulated in the Regulations that

there is a claim to ‘the right to identify the owner of the utensil’

in the underwater cultural heritage in the waters outside its

jurisdiction, but there is no obligation for other countries to

inform China about the underwater cultural heritage they
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discovered (Sarid, 2017). Consequently, it is rather difficult for

China to obtain relevant information on such kind of

underwater cultural heritage, and thus to afford them timely

and effective protection. Comparatively, the ‘Convention’ states

that States Parties have obligations of mutual reporting and

notification, that is, for many signatories to this ‘Convention’,

information of underwater cultural heritage in waters outside the

jurisdiction can be available in time, which is an opportunity to

be involved in the protection of China’s underwater cultural

heritage and a platform for participating in the preservation of

the world’s underwater cultural heritage (Dromgoole, 2010).

Today, in the 21st century, the accelerated dissemination of

information, the increase in the amount of information and the

closer cultural and technological exchanges among countries

——all bring about a favorable opportunity to enhance and

supplement the law of the sea (Hernandez, 2017). Hence,

accession to the ‘Convention’ is of great significance for

China’s construction of a maritime power. Not only is it

conducive to China’s engagement in the protection of

international underwater heritage and creating a good

international environment, but it also enables China to be in

line with international standards in terms of theory and practice

in this field.
Threats

One challenge the ‘Convention’ is exposed to is how to

approach the relationship between these private rights. Once the

‘Convention’ improperly handled it and deprived the original

owners of rights, that may violate the Constitution of member

states. Given all, it is agreed in the early drafts by both the

International Law Association and UNESCO that the

‘Convention’ merely applies to underwater cultural heritage

that has been abandoned (Beukes, 2001). However, the

‘abandonment’ standard set in the draft has aroused a high

degree of controversy and thus is not accepted by many

countries. Therefore, such a standard is abandoned by the

‘Convention’ whose application, by doing so, does not take

account of whether the underwater cultural heritage is

abandoned or not, and does not involve any ownership issues.

Superficially, this is the simplest solution on the grounds that the

unsettled issue of ownership and abandonment do not seem to

exert an influence on the preservation of underwater heritage.

But after all, it is not a long-term solution, because there will

eventually be conflicts between ownership and the basic

principles of the ‘Convention’ (Dunlap, 2018). For example, is

it possible to prohibit all people from salvaging their property

when preservation in situ is considered the best option? Or

should everyone abide by the regulations in the annex to the

‘Convention’ during the salvage operation? If an affirmative

answer were provided, the rights of all people are impaired
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(Blake, 1996). In fact, plenty of provisions of the ‘Convention’

produce a potential consequence on ownership.

It may be said that the ‘Convention’ does not afford a

satisfactory and effective compromise on the issue of sovereign

immunity, which constitutes one of chief reasons why the

‘Convention’ is not admitted by lots of countries (Scovazzi,

2012). From the purpose of issuing the ‘Convention’, national

shipping in the sense of underwater cultural heritage should not

be excluded from the ‘Convention’. As a matter of fact, there

exist, in practice, a number of difficulties in applying the

principle of State Immunity to ancient ships as well

(Nafziger, 2018).

In addition, up to now, there are 60 Contracting States to the

‘Convention’, 90% of who are developing countries, and only

France, Italy, Portugal, Spain, and Belgium are developed

countries. It can be seen from the fact that the ‘Convention’

has not been widely recognized all over the world, especially for

the maritime powers among the developed countries (Bowman,

2004). The number of Contracting States to the ‘Convention’ is

limited, which has resulted in a circumstance where some

disputes cannot be effectively resolved merely by the

mechanism furnished by the ‘Convention ’ and when

necessary, bilateral or multilateral agreements must be signed

for specific affairs as the supplement (Li and Chang, 2019).

Joining the Convention cannot quickly improve China’s

international maritime status, cannot learn more excellent

technology and management experience from developed

countries. On the contrary, it is likely that China will have to

bear more obligations due to lack of overall economic strength

and marine technology of the contracting states (Sarid, 2017).

Finally, the number of signatories to the ‘Convention’ is limited,

and the number of maritime powers is even more limited, and

most of them are developing countries. As a result, China’s

accession to the ‘Convention’ does not enormously contribute to

the rapid improvement of comprehensive maritime strength.

Under the premise of ensuring that the most appropriate

protection can be granted to the underwater cultural heritage,

the interests of different countries including the country of origin

in culture, history and archaeology should be guaranteed (Ma

and Ma, 2019). In most cases, a country is entitled to the right of

jurisdiction over the underwater cultural heritage within its

waters due to the territorial principle, but it does not mean to

exclude the legal rights enjoyed by other countries. However, the

scopes of jurisdiction of the underwater cultural heritage

delineated by the domestic laws of various countries are not

consistent, and so do the protection initiatives adopted

(Gereliuk, 2016). Hence, the relevant countries are prone to

conflicts in the specific protection measures and procedures.

Regarding this issue, if countries cannot reach a consensus or

sign an agreement, the legal effect of the ‘Convention’ will be

dramatically influenced, which will be even more detrimental to

the protection of underwater cultural heritage (Hoefly, 2016).
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Results

On the whole, the protection of China’s underwater cultural

heritage has always maintained a good cooperative relationship

with its international counterparts, with continuously absorbing

and learning the advanced protection concepts and technologies of

international counterparts in strengthening exchanges and

cooperation with relevant countries, international organizations,

and professional institutions (Shan, 2011), which is fully embodied

in the legislation of China’s underwater cultural heritage. In this

study, the authors compare the similarities and differences between

the Regulations and the ‘Convention’, andmeanwhile, make use of

SWOT analysis to analyze the feasibility of China’s accession to the

‘Convention’ from four different perspectives: strengths,

weaknesses, opportunities, and threats.

Firstly, The feasibility and necessity of China’s accession to

the ‘Convention’ are relatively weak. For problems encountered

in practice, it is possible to promote international cooperation by

signing bilateral or multilateral agreements, and to manage

underwater cultural relics through a cooperative model. We

can actively carry out cooperation with neighboring countries in

“low-sensitivity areas” and jointly promote the protection of

China’s underwater cultural heritage in information sharing,

technology promotion, archaeological training and underwater

cultural heritage conservation.

Secondly, it can be seen in the reviseddraft of theRegulations in

early 2019 that the regulations have beenmodified inmany clauses,

such as having added explicit in-situ protection and prohibition of

commercial salvage, strengtheningvariousprotectionmanagement

measures, and initially establishing public participation channels.

As can be seen from these revisions, China has adjusted some laws

and regulations on the protection of underwater cultural heritage to

meet the development demands of the new era, andmeanwhile it is

also in line with the current urgent situation of underwater cultural

heritage protection task in China. There are more developing

countries than developed countries in the ‘Convention’, and

China cannot quickly learn more advanced experience and

technology after joining. As mentioned above, although there

exists a certain degree of feasibility and scientificity, but when

viewed more comprehensively, the necessity of accession to the

‘Convention’ for China is not sufficient, and in fact, it is entirely

possible to manage and regulate the underwater cultural heritage

conservation under Chinese domestic legislation. As time goes on,
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the States Parties have changed, and the underwater archaeological

technology in the world has improved. China did not join the

‘Convention’,mainly because of there are somedifferences between

China’s current law and ‘Convention’. The government official did

notoffer a clear signal to join ‘Convention’, and scholars alsodidnot

form a unified opinion, but the latest revision of the regulations in

2022has changed someprovisionswhich is closing the gapbetween

‘Convention’, such as business development problems. In a word,

China may access to the ‘Convention’ in the future, but from

analyzing the current situation, it is still too early now.
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The fragmentation of international ship-aircraft encounter (SAE) rules has led to

practical difficulties; as such, it is necessary to establish an integrated set of

regulations for international SAEs. Based on the theoretical considerations of

international law and the rules of the Code for Unplanned Encounters at Sea

(CUES) and other SAEs, dispute resolution mechanisms such as international

arbitration, diplomatic channels, the International Court of Justice, and

Alternate Dispute Resolution have been carefully selected as implementation

pathways. However, the global stakeholders are facing the fragmentation of

such rules in different ways. To this end, this study thoroughly analyses the

fragmentation of the international SEA rules and unresolved pertinent issues.

While highlighting the reasons and potential threats of the fragmentation, the

present paper also provides Chinese and global perspectives to resolve the

issues with appropriate recommendations collectively. It concludes that such

fragmentation of navigation rules and dispute resolution mechanisms—if

effectively addressed with harmonising existing rules and unified international

rules—can centrally resolve the encounters between ships and aircraft in the

process of international voyages and form a basic, unified understanding of

some of the most representative issues.

KEYWORDS

ship-aircraft encounter rules, integration, fragmentation, practical dilemma,
solution pathway
Introduction

The scope of the international community’s development and use of international

waters has gradually expanded, which has correspondingly increased the probability of

international entities’meeting at sea. The establishment of rules to integrate international

subjects’ maritime encounters should start from the objective structure of international

waters, which are no longer limited to the 2D planar structure of ships and aircraft, and
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should be extended to include ships and aircraft that navigate in

international Oceans (waters beyond the territorial Sea) as well

as the airspaces, respectively. The 3D structure of aircraft

encounters means that a situation where international subjects

meet at Sea is not an encounter of ships or aircraft in the

traditional sense, but rather in a modern sense; such scenarios

include encounters of ‘ships’ and ‘aircraft’ in addition to the

aforementioned meetings. Therefore, developing regulations for

integrated international maritime ‘ship’ and ‘aircraft’ encounters

is a common issue that cannot be avoided in contemporary

global society. Limited by the level of human science and

technology, there used to be no intersection in the space of

action between ‘ships’ and ‘aircraft’, so it was not easy for the two

entities to meet. With the advancements of modern technology,

technologies such as ‘ships’ and ‘aircraft’ have become more

mature and widely used. On the high seas, the Internet and

modern communications technology have greatly improved the

convenience of communication between ships and aircraft

(Lehto, 2020; Yau et al., 2020). The ontology of ‘ships’ and

‘aircraft’ has expanded to include radar signals for commanding

actions. The contact of more than one tangible body with

another is extended to mean that the existing navigation

routes may be affected by each other. In China, establishing

rules for integrating ships and aircraft has become an important

issue that urgently needs to be resolved in international waters

(People’s Daily, 2015b).

Similarly, it is becoming increasingly important to have a

frictionless process where the mobility of resources, goods and

services flows seamlessly across borders. For this purpose, there

is a need for better coordination of transport infrastructure and

appropriate rules, including ships and aircraft encounter rules

(Nikolai et al., 2019; Rochwulaningsih et al., 2019). This

integration can improve business relationships and transform

the global supply chain. It could also transform how the

resources and capabilities of this environment can become

more collaborative in the contemporary machine economy

(Koh et al., 2020). Therefore, it makes the integration of ships

and aircraft encounter rules an important issue globally,

especially in international waters, which requires abrupt

attention by the global stakeholder and further research

and innovation.

Maritime transport is one of the major forms of world trade,

accounting for more than 90% of global trade in goods (Chang &

Khan, 2019). Collisions between ships (and aircraft) is an

important type of maritime accident which often cause

sizeable casualties, economic losses and environmental

pollution (Novikova et al., 2022). Although ships have very

advanced equipment (i.e., Integrated Navigation Systems,

Automatic Radar Plotting Aids, Automatic Identification

Systems, and so on), it is noted during maritime accident

investigations that more than 80% of maritime traffic accidents

are caused due to human factors, which do include not only the

anthropogenic activities but also the rules and policies
Frontiers in Marine Science 02
24
formulation to describe and govern the state responsibilities,

i.e., navigation rules, SEA rules, CUES rules (Wu et al., 2017;

Yıldırım et al., 2019). Therefore, the impact of such rules,

regulations and policies on accidents still plays an important

role (Fan et al., 2018; Fan et al., 2020a; Fan et al., 2020b). One

earlier solution to this issue was, for example, the International

Maritime Organisation (IMO) published the International Code

for Avoiding Collisions at Sea in 1972 (IMO, 1972), which sets

out navigation rules and concepts related to ships; it entails all

ships on international journeys to comply with the Convention

(Hu et al., 2020). Studies concerning ship collision risk

modelling and risk analysis have become important research

interests in recent decades (Du et al., 2020; Huang et al., 2020;

Huang & Gelder, 2020), providing the basis and precondition for

the avoidance of collisions at global levels during the ships-

aircraft possible encounters during the international voyages.

This paper follows the qualitative content analysis method

and critically analyses the research gap concerning the

international ship-aircraft encounter rules on the Sea. After

providing an introduction and background of the subject

matter, section two of this study discusses the fragmentation

of international SAE rules and unresolved issues and addresses

the relevant questions, i.e., can the rules of SAEs be unified? Can

the rules of military and non-military encounters be unified?

Can bilateral (including multilateral) SAE rules between

international entities be unified? Whereas section three

presents an evaluation of the practical dilemma of establishing

rules for international SAE integration; it also analyses that the

separation of maritime and aircraft legislation affects the process

of unifying rules, the level of effectiveness of bilateral and

uniform rules is unknown, and there is a conflict between the

special rules of warships and aircraft and unified rules. Section

four deals with the actionable recommendations, followed by the

discussion and clouding remarks in sections five. Through this

framework, the present study provides a to-the-point analysis of

the international SEA rules along with their shortcomings, and

offers concrete recommendations to resolve the issues.
Sections on assessment of policy
and implications

The fragmentation of international SAE
rules and unresolved issues

It is noteworthy that current international law is

characterised by the development of specialised groups of

rules. The scholarly discussions of these self-contained regimes

tend to emphasise the idea that these specialised groups of rules

are distinct from general rules of international law; they have

their own resources and mechanisms to apply in the event of

non-compliance, and their own tribunals and courts to resolve

disputes (Treves, 2007). The existence of such regimes and the
frontiersin.org
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proliferation of international tribunals and courts raise

apprehens ions about a poss ib le f ragmentat ion of

international law.

Similarly, Anete Logina (Logina, 2009) explains that

international maritime security law is fragmented, and

definitions describing unlawful violence at sea are unclear.

This jungle of diverse obscure impressions in dissimilar

normative acts which in fact address the same issue – the issue

of illegal violence at sea – considerably origins fragmentation of

international law and, therefore, vagueness and uncertainty as to

the rights and obligations of the authorities responsible for

combating specific violence at sea, in particular, the collusion

of ships and encounters with aircraft (Logina, 2009).

In addition, more than a decade after the publication of a

report by the UN General Assembly—’fragmentation’ of the

International Law Commission—a study by Gilbert Guillaume

mentioned that it is time to bury the word ‘f’ (referring to the

fragmentation) and say goodbye to fragmentation (Andenas,

2015). Ultimately, this will help to emphasise the positive

contributions of new techniques that the international

tribunals, courts and other actors have established to

coordinate different areas of international law.

Moreover, realist analysis has described the fragmentation of

international law as the result of a deliberate programme of

influential states (Benvenisti & Downs, 2007). Benvenisti and

Downs have argued that fragmentation of international law

serves the interests of the latter because it restricts the

negotiating power of weaker states and because only states

with larger agenda-setting influence can certainly create

substitute regimes better suited to their interests. There could

be four distinguished fragmentation strategies: i) avoiding the

creation of authoritative institutions (courts, administrations),

ii) ad hoc negotiations (no mechanisms for updating

agreements), iii) avoiding broad regulatory regimes, and iv)

regime change, i.e., creating a new regime as soon as the

original regime works too much in the interests of weaker

states or against the interests of powerful States (Peters, 2017).

The international community has made active efforts to

create rules for the integration of international SAEs. The

main results are the 14th Western Pacific Naval Forum Annual

Meeting, which was proposed by Australia and New Zealand in

2000 and hosted by the Chinese Navy in 2014. The ‘Maritime

Encounter Rules’ (hereinafter referred to as the CUES Rules)

were subsequently adopted. As for the fragmentation of SEA

rules, CUES Rules is a document that the world’s navies choose

to adopt on a non-binding and voluntary basis. As a result, there

is no arbitration mechanism provided for disputes resulting

from such incidents between military ships or aircraft (CUES,

2014). Additionally, CUES Rules focus primarily on warship

security procedures rather than warplanes. However, CUES

Rules are only applicable when different States’ ships and

aircraft meet ‘accidentally or unexpectedly’; nevertheless, most
Frontiers in Marine Science 03
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of such incidents at Sea occur when ships and aircraft of one

State intentionally act in a manner that poses potential threats to

the security and safety of ships and aircrafts of other States (US

Department of Defense, 2014). The reality, then, is that in order

to protect maritime claims over disputed territories and

sovereignty, ships and aircrafts of the States usually involved,

intentionally, and not unexpectedly, support or harass each

other. However, CUES Rules do not prohibit certain acts of

military intimidation (Ton, 2017). Also, CUES Rules only

recommend actions, including ‘simulating attacks by firearms,

torpedo tubes, fire control radars, missiles, or other weapons

toward ships or aircrafts encountered … can typically be

avoided’ (CUES, 2014). This empowers the ship commanders

to determine themselves how they will/may enforce CUES Rules

under certain circumstances.

At present, the SAE rules in the international community are

fragmented. This is the main problem that affects the

construction of a standardised international navigation order.

There are two feasible ideas to solve this problem: one is to

construct maritime and air, military and non-military, and

multiple bilateral encounter rules separately; the other is to

formulate unified international society SAE regulations and to

use diplomatic means to promote them. Apparently, the latter

can save judicial resources, build a standardised international

navigation order, and improve the efficiency of global

navigation. However, the following three basic problems remain.
Can the rules of SAEs be unified?

The concept of the ‘ship- aircraft’ is divided into ‘ship’ and

‘aircraft’. The general rule about meetings between the two is the

prerequisite for discussing how to develop regulations for the

future. The basis for unifying maritime and air encounter rules

not only entails the gradual integration of navigation tools

between sea and air in a broad sense; in addition, the

navigation process between Sea and air should be improved

due to the use of communication equipment, which is supported

by Internet technology. There is the ability to avoid mutual

interference (Thomas and Kirk, 2011). Compared with aviation

technology, shipping informatisation and automation

technology are generally applied later. At this time, encounters

between Sea and air involve signal propagation space crossing,

and there is a need to determine the reasonable order of signal

propagation. Also, whether by Sea or air, the navigation rules

may unreasonably interfere with Chinese authorities to better

fulfil relevant international responsibilities and obligations

(Valencia and Akimoto, 2006; Mahbub, 2020; Zhang et al.,

2021), i.e., China’s construction on the Nansha islands

(People’s Daily, 2015a). The basis for unifying maritime and

air encounter rules lies in the ‘borderlessness’ of technical

ontology (Wang, 2011).
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Can the rules of military and non-military
encounters be unified?

The possibility of applying the same rules in military and

non-military encounters is a prerequisite for discussing how to

develop regulations. The main problems of the current military

SAE rules are unclear and undisclosed. This is necessary because

the special status of military ships and aircraft requires the

application of regulations that are more convenient for

protecting military rights. The main problem in developing

unified rules for military and non-military ships lies in

regulating the special order of navigation after two types of

ships and aircraft meet, as well as in the issue of efficient dispute

resolution mechanisms to protect rights following encounters

between ships and aircraft. However, based on the analysis of

this study, it may not be considered a proposition of possibility,

but a proposition of necessity to discuss the construction of

unified rules for military and non-military ships and aircraft.

The most significant difference in the identity of the subject of

international navigation encounters is not the country, but the

purpose. All military-related disputes are resolved through

diplomatic channels (Zhang, 2013), and it is rare for the

parties to specify the rules for encountering in advance, which

can sometimes lead to a waste of resources in diplomatic

procedures (Zhao, 2012). The establishment of the SAE norms

involving military identities is intended to create necessary

partial dispute resolution mechanisms to simplify the

procedures for dispute resolution through diplomatic channels.
Can bilateral and multilateral SAE rules
between international entities be unified?

At present, there are no unified rules applicable to most

subjects of international relations in a global society. It is

necessary to establish internationally used integration rules for

SAEs. From the perspective of the development path of the rules

for encounters between ships and aircraft in the international

community, the gradual unification of rules for such meetings is

inevitable. For example, the scope of application of the CUES

rules has gradually expanded. Discussing the characteristics of

multilateral international entities, coordinating existing SAE

rules to expand the scope of their application, and even

creating brand-new SAE rules are the basic or even minimum

requirements to reduce global navigation conflicts effectively.

This does not mean that new and unified SAE rules can

completely replace the existing bilateral ones, but unified

regulations should be slowly developed from two perspectives:

On the one hand, it is appropriate to establish hierarchical SAE

rules for the time being. That is, under the premise of no other

relevant international entities, the bilateral SAE rules take

precedence over the unified encounter rules. On the other

hand, in addition to special requirements, the bilateral rules
Frontiers in Marine Science 04
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can be improved and promoted in accordance with the unified

ones until they are unified. The rules match; therefore, the

establishment of unified SAE rules between international

entities is both a basic task and a serious challenge. The

problem lies in how to ease the relationship between special

and unified rules.
The practical dilemma of
establishing rules for international
SAE integration

The establishment of rules for the integration of

international SAEs still needs to start with the advancement of

the CUES rules, and the problems that need to be resolved are

the gradual relaxation (and even integration) of generality and

particularity, especially exploring the integration of the binding

effect of bilateral and general rules. The issue of effectiveness, as

well as the effective connection between the special rules of

military ships and aircraft and the general rules, are at least the

issues of effective compensation for losses.
The separation of maritime and air
legislation affects the process of
unifying rules

There is a phenomenon of wanting to depart from the

maritime and air legislative process (Tang and Si, 2013). In

essence, this issue can be summarised as a phenomenon where

China’s maritime and land legislation want to be separate

because national air legislation and laws have adopted a set of

legal systems for a long time. China does not have a special air

legislation system. The particularity is manifested only in the

adjustment of special laws and regulations related to aviation, in

which the legislative guiding concept is exactly the same as that

of land-based legislation. At present, China’s maritime

legislation tends to be independent of land legislation or

academic appeal. The main reason is that maritime legislation

occurs far earlier than air legislation. Maritime legislation,

especially maritime law, formed unique legal documents in the

Middle Ages. The present study does not intend to evaluate the

issue of independence of maritime legislation, but from the

perspective of SAE rules, it is more suitable to adopt a legal

system consistent with maritime and air laws; otherwise, it will

be difficult to create unified behavioural norms.

In contemporary society, China’s emphasis – being one of

the major maritime stakeholders globally (Bao et al., 2021) – on

the establishment of a maritime power system does not mean

that China needs a maritime legal system that is completely

independent of land-based legislation. China’s emphasis on the

legislation of the ocean cannot ignore its connection with land-

based regulations. Maritime legislation only focuses on
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maritime-related disputes, but it should also be based on the

basic legal principles that develop from land to sea (Ye, 2000).

The development of China’s marine industry is naturally closely

related to the land; coupled with the technological achievements

in the Internet era mentioned in the previous sections,

navigation technologies such as unmanned ships and

unmanned aerial vehicles are becoming more mature, and the

behavioural patterns of maritime and air navigation are

different; however, it is gradually shrinking (Xu, 2014). Unified

SAE rules are inevitable, but the unique development results of

maritime legislation over the years must not be ignored.

Coordinating the commonality and characteristics between the

two has become a difficult problem that needs to be taken

seriously in the journey of unified SAE rules.

Besides, the regulatory aspects of maritime security and law

enforcement should be implemented through the harmonisation

of legal systems and legislation, the rapid determination and

establishment of national borders on land, sea and aircraft rules,

and an emphasis on the navy as the primary responsibility for

maritime security and safety (Batongbacal, 2019; Kadrimi, 2020;

Suwardi & Fakhrulloh, 2022). Therefore, it merits unifying

maritime and air legislation for better international

coordination across sectors (Zampella, 2019). Similarly, this

notion also bases on the provisions in Chapters II, III, and IV

UNCLOS 1982 (UNCLOS, 1998), which mentions that the

coastal States have sovereignty over inland waters, islands and

territorial seas, where waters is a strait, and the air space above it,

which provides enough room for the appropriate and unifying

maritime and airspace legislation.
The level of effectiveness of bilateral and
uniform rules is unknown

The current international SAE rules mostly adopt a bilateral

negotiation-style formulation process. The current situation of

numerous international entities makes it difficult to effectively

determine the effectiveness of bilateral and unified rules (Galeş

and Florea, 2014). A large number of international entities call

for unified encounter rules to be preferred to bilateral ones.

There are currently hundreds of sovereign countries in the

international community. Some landlocked nations might not

only be involved in the issue of military aircraft encounters, but

also use the flag of convenience systems to enhance their

international influence (van Fossen, 2016). This makes the

situation of international aircraft encounters on the high seas

more complicated (Zhang and Zheng, 2010). In the era of a lack

of unified international rules for handling disputes, global

conflicts are usually resolved through diplomatic channels or

bilateral rules. The advantage of this approach is that the

solution to the problem is strongly oriented, and when the

results of the settlement meet the expectations of both parties,

further disputes rarely develop (Gu, 2013). However, the main
Frontiers in Marine Science 05
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problem of this type of solution lies in its inefficiency, and its

scope of application is greatly restricted.

All of these conflict resolution maxims form a relationship of

mutual exclusivity of numerous treaties. A study by Gunther

Teubner mentions that this ‘strictly heterarchical conflict

resolution’, which comes in two methods – either internalising

disputes into regime decisions or subcontracting the disputes to

‘inter-regime negotiations’; however, it is the only ‘meta-

constitutionalism ’ available from international realm

(Teubner, 2012).

Any issues involving third-party international entities will lead

to a downgrade of the effectiveness of bilateral rules because at this

time, the results of applying bilateral rules to resolve disputes may

be different. It is completely accepted and invalid by third-party

international entities. An increase in the number of international

entities means an increase in diplomatic costs and the extension of

the cycle. It is necessary to extend bilateral encounter rules to

multilateral encounter rules to improve efficiency.
There is a conflict between the special
rules of warships and aircraft and
unified rules

It is noteworthy that a tribunal charged with disputes

settlement concerning the application and interpretation of a

particular treaty cannot do so by considering that treaty in

isolation. Article 293 of the LOS Convention bounds the

International tribunals and Courts called upon to decide

disputes under the Convention, according to which the

applicable law to these disputes is constituted by the

Convention and other rules of international law which are not

incompatible with it (Los Convention, 1982).

International law, including the Charter of the United

Nations, guides the States when they seek to safeguard their

diplomatic and national security interests in the maritime

environment in peacetime. Article 2(3) of the Charter, as a

starting point, states that ‘all Members shall peacefully settle

their international disputes so as not to endanger international

justice, security and peace (Walsh et al., 2017). In addition to

disputes concerning the associated/disputed maritime claims and

sovereignty – differing interpretations of the various provisions of

international law, in particular the LOS Convention – have also

led to multiple incidents at sea (Ton, 2017).

In the same vein, the particularity of military warships is

manifested in their special identity. The army is a symbol of the

country, which makes it extremely difficult to unify settlement

disputes between military warships of different countries or

between military and non-military warships. The particularity

of military ships and aircraft is manifested in two aspects: First,

the rules of action for military ships and aircraft are secretive.

Second, the special status of the military requires that the normal

international order of military ships and aircraft not be
frontiersin.org

https://doi.org/10.3389/fmars.2022.1005177
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org


Li and Khan 10.3389/fmars.2022.1005177
interfered with by other factors in principle (Wang and Wang,

2011). The aforementioned two points mean that the encounters

of navigation subjects involving military identities should be

subject to the jurisdiction of the country’s sovereignty. When

this type of ship meets other ships and aircraft, the collision

avoidance problem must be resolved promptly based on the

essential premise of full respect for the military sovereignty of

other countries. Therefore, to a certain extent, it is reasonable to

apply the special rules of the sovereign State of warships and

aircraft. Two points are worth discussing here. One is the

flexibility of the special rules of one of the sovereign States

when the two encounters are both military warships and aircraft.

The principle of sovereign equality will make it difficult to

respect the encounter rules of the respective countries of

military ships and aircraft simultaneously. This requires the

world to consider the equal international status of sovereign

States fully. Another point is that when only one party to the

encounter is a military aircraft, the preconditions for applying

the country’s special rules are drawn up at the level of

international norms, either the general global rules or the loss

compensation mechanism. This means that if the military

aircraft involves the encounter rules, priority is given to the

country’s special regulations, but at the same time, it should be

ensured that there is a mechanism to compensate for the losses

of non-military warships and aircraft.

The dispute resolution mechanism involving military SAEs

is the top priority of unified SAE rules, and is also the focus of

the dispute resolution mechanism for SAEs. The problem of

encounters between ships and aircraft with military status differs

from the problem of encounters between civilian ships and

aircraft. The latter means that both sides are military ships

and aircraft, while the former indicates that only one side of the

encounter is a military ship or aircraft, and correspondingly the

other side. It should be a non-military ship. The resolution

mechanism for SAE disputes involving military status is different

from the general or completely non-military SAE dispute

resolution mechanism. The latter only needs to respect the

established rules of international navigation. The reason for

emphasising the equality of sovereignty in the issue of warship

and aircraft encounters with military status is that the navigation

rules of military ships and aircraft should have their own

particularities. Military activities symbolise national

sovereignty and the ultimate guarantee of national security

(Devlaeminck, 2018). Based on the above discussion, this

study considers that non-military activities give way to

military activities to respect national sovereignty.
Actionable recommendations

From a legal point of view, the construction of integrated

international SAE rules should be based on perfecting China’s

basic work to promote the establishment of such rules and to
Frontiers in Marine Science 06
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determine the basic concepts of creating them. In view of this, it

is necessary to gradually advance the development of integrated

SAE rules. To this end, the following points could be helping.
Harmonizing existing domestic rules and
unified international rules

When Chinese warships encounter American ones, they

actively choose to communicate in English and agree to apply

the CUES rules to the Association of Southeast Asian Nations

(ASEAN) countries in the South China Sea. This open attitude

should be viewed dialectically because it does not represent the

future integrated ship-to-ship encounter rule and

architecture model.

(1) Regarding the dialectical selection mechanism of the pros

and cons of the CUES rules, in response to the language selection

problem in future encounter rules, the author suggests that

future unified ship- aircraft encounter rules adopt the

technical specification of symbols instead of language. First, it

is very difficult for all or most of the navigation management

personnel of international entities to uniformly accept a certain

language, and common navigation symbols are more convenient

and feasible as communication tools. In the Internet era, the

application of data and information has gradually deepened,

which provides technical support for the author’s suggestions. It

is not only Internet communication equipment that uses

language codes composed of 0s and 1s, but also traditional

communications technologies (Wang and Wen, 2012).

Therefore, drawing up the corresponding SAE situations,

reaching a consensus on standards in advance in such

situations, and then formulating a specific action message

code, could significantly improve handling disputes.

Regarding the issue of military status in future encounter

rules, this paper suggests that the discussion should be divided

into different scenarios on the premise of fully respecting

military sovereignty. Regarding circumstances where the two

encounters involve both military warships and aircraft, it is

believed that the principle of sovereign equality should be

followed; that is, the priority of military warships and aircraft

entails an equal opportunity to pass. Specifically, the first

encounter between a military ship and an aircraft should abide

by the rules of encounters between two non-military ships and

aircrafts. The military ship and aircraft that have passed the first

encounter shall take the initiative to evade the other party’s

aircraft and aircraft.

Regarding a situation where the encountering party has

military status, priority should be given to military ships and

aircrafts to pass under the premise of respecting military

sovereignty. Ships and aircraft that conceal their military

status have no priority to pass, and the unified ship-to-aircraft

encounter rules should formulate corresponding penalties for

acts of pretending to have military status.
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Regarding conflicts of domestic and international rules in

future encounter rules, it should be considered that China and

ASEAN countries can apply the CUES rules when they meet in

the South China Sea, which does not have absolute guiding

significance for unified SAE rules. China’s application of the

CUES rules has special historical reasons; that is, China has not

yet participated in the process of promoting the construction of

international unified SAE rules, and the issue of SAEs in the

South China Sea urgently needs to be resolved. It should be

recognised that the CUES rules will have guiding significance for

the formation of unified ship-to-ship encounter rules in the

future. However, given China’s particularity, as mentioned

above, China should promote the process of developing

distinctive integrated ship-to-ship encounter rules under the

premise of considering its own particularity.

(2) To promote the effective implementation of international

SAE rules advocated for and led by China, maritime encounter

rules are not only affected by the system of crew, ships, and the

environment, but also restricted by the specific behavioural

requirements of the collision avoidance rules regarding

collision avoidance action in a cross-encounter situation.

Overall, three questions need to be considered during each

encounter: when to act, how to act, and the consequences of

the action. The rules that are purely applicable to domestic SAEs

are more comprehensive and independent. The need for

integrated construction of domestic and international SAE

rules is an important problem in the process of establishing

unified SAE rules. Some of the existing international standards

are not China’s leading construction. One of the reasons why

China joined the CUES rules many years after they emerged is

the process of considering the relationship between the

particularities of China’s existing rules and the CUES rules.

Even if China has become a member of the CUES rules, it is

inevitable that when dealing with domestic and international

disputes, the rules cannot be uniformly applied due to complex

regulations. The inefficiency in handling disputes is unavoidable.

The complex international shipping environment and the

differences within China make it necessary to completely

implement the navigation order that China already has in the

international community. Overreliance on the existing rules of

encounters or the rules that China has not participated in the

formulation of will severely impact China’s existing navigation

order. China’s open attitude and the fact that ASEAN countries

agreeing to apply the CUES rules in the South China Sea indicate

that the navigation order within China may be in line with the

international community. Undoubtedly, in principle, it is more

convenient for China’s ships and aircraft to adopt similar rules

when they meet in the South China Sea. This has increased

China’s workload to adjust its own navigation order. In this way,

the author believes that China’s active participation in the

formulation of the rules of international SAEs cannot only

guarantee China’s international voice, but also effectively

promote China’s internal navigation order in line with
Frontiers in Marine Science 07
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internat ional s tandards , and consequent ly reduce

legislative costs.
Carefully choosing a diversified SAE
dispute resolution mechanism

The optional modes of SAE dispute resolution mechanisms

are mainly diplomatic channels, international court trials, and

international arbitration awards. The analysis is as follows:

(1) Diplomatic channels are low in efficiency and opaque in

procedures (Kim et al., 2018; Najaf and Najaf, 2021). It is also the

traditional basic mode for resolving SAE encounter disputes.

Diplomatic channels are the basic means for international

entities to resolve international disputes and are the most

guaranteed. Even after creating and improving a special global

arbitration system to settle SAE disputes, diplomatic channels

can also be used to resolve such disputes (Jandhyala, 2020). The

establishment of a special international arbitration system can,

first of all, resolve universal, principled, and transparent

disputes. The diplomatic channel represents the authority of

the subject of international sovereignty and should provide a due

guarantee in the case of SAE disputes (Mao and Gan, 2012). The

limitations of diplomatic channels are manifested in two aspects.

First, the operating model of diplomatic channels that rely

on bilateral and multilateral settlement of disputes; one by one

will result in excessive inefficiency (Zhao, 2013). Because the

diplomatic approach is essentially a negotiation activity made by

international entities relying on their sovereign identity, its main

mode of operation is to place disputes among equal international

sovereign entities for negotiation. The diplomatic approach is

highly targeted, and its final settlement results are quite stable

and unchangeable (Yackee, 2019). However, the period of the

diplomatic channel is relatively long, mainly due to the

procedural nature of the diplomatic channel itself (Mo, 2013).

The most prominent characteristic of this procedural nature is

the results-oriented doctrine; that is, the final outcome of

diplomatic channels has considerable decisive significance. In

other words, the prerequisite for a diplomatic result to be

complied which is that both parties must mutually accept it.

Unless other influencing factors exist, the diplomatic result will

not be unfavourable to one party, and the party voluntarily

accepts it (Song, 2014). This is also a natural flaw in the

negotiation and dispute resolution model between the

two parties.

Second, there is no transparent procedure for diplomatic

channels, which is also an important factor affecting the purity of

diplomatic results. In other words, the arbitrariness of the

outcome of diplomacy, and the regularity of the outcome of

dispute resolution between ships and aircraft, present a natural

contradiction: The outcome of diplomacy is only the collision

and fusion of interests between sovereign subjects, and its strong

pertinence only solves the problems between opposing subjects.
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The results of the dispute resolution of SAEs have obvious

guiding significance; that is, the rules applicable to such results

will, in principle, be incorporated into the unified international

SAE rules in the future. In this way, the positive significance of

the principle of procedural justice is self-evident.

(2) The International Court of Justice’s (ICJ) construction

goal makes resolving conflicts difficult (Herbert, 2021). The

reasons why the ICJ is not suitable for inclusion in the

international SAE dispute resolution mechanism are reflected

in two aspects. First, the characteristics of the ICJ prevent it from

becoming an immediate solution. Another feasible option for

SAEs and rectifications is that the passive nature of international

‘judicial’ activities or the hysteresis of international practice itself

causes the ICJ not to be applied to the dispute resolution process

of international SAEs.

The first question is whether the key factors that affect the

participation of the ICJ in international dispute resolution are

manifested in three aspects: the basic functions of the ICJ, the

existing international practice of judging SAE disputes, and the

litigation costs and the cycle of the ICJ. Obviously, all three

aspects hinder the ICJ’s function to solve a particular problem

between international subjects. There are no uniform SAE rules,

so even the existence of the ICJ will not perform its basic

functions. In addition, the high litigation costs and long

operating cycles of the ICJ are contrary to the requirement

that SAE disputes need to be resolved quickly (Gong, 2012).

Therefore, the ICJ is not the optimal SAE dispute

resolution mechanism.

The second question is that international ‘judicial’ activities

have a strong passive nature. They can provide help to improve

SAE rules, but make little contribution to their formation. The

prerequisite for an SAE dispute to be properly incorporated into

the proceedings of the ICJ lies in the existence of a clear SAE rule

as the basis for judgment. The law itself has the characteristic of

hysteresis, and the emergence of international conventions is

inseparable from the long-term accumulation of basic principles

and customary rules (Wulan, 2012). If the ICJ wants to play a

role in SAE disputes, it should generally adopt the existing basic

principles for resolving SAE disputes to further extend it after

establishing unified SAE rules.

However, compared with diplomatic channels, the main

advantage of the ICJ is that it introduces an unrelated third

party as an intermediate referee to resolve disputes, and the

referee has authority (Messineo, 2019). This means that if the

certainty of the referee’s outcome is not favourable to a party,

that party shall, in principle, bear the outcome. The chief task of

the ICJ is to ensure procedural justice and the correct application

of laws. This needs to ensure the authority of the ICJ, so it is not

appropriate to put it into the SAE dispute resolution mechanism

before promulgating the SAE rules. A more appropriate method

is a comprehensive approach that integrates the arbitrariness of

diplomatic channels and the authority of the ICJ.
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(3) International arbitration can be considered an effective

dispute resolution mechanism. Consider international

arbitration as the current effective mechanism for resolving

SAE disputes. First, international arbitration can achieve a

relatively high level while maintaining the necessary

procedures. Current international arbitration generally adheres

to the necessary procedures in the process of resolving

international disputes. It is an important feature of the

arbitration system, similar to the litigation system. Compared

with the litigation system, the arbitration system is more efficient

because the ‘one arbitration’ adjudication model can save

procedural resources.

The second international arbitration is the best way to

explore the rules for resolving SAE disputes when unified SAE

rules have not been issued. The promulgation of unified SAE

rules is a long-term strategy involving multiple factors, especially

when unified SAE rules are a historical node that is still a correct

concept, but has not been put into practice. The specific

formulation process of technical factors is in a blank period,

which also means that there is more room for discussion. An

obvious difference between the arbitration and litigation systems

is that the degree of criterion dependence is lower, which

indicates that the arbitration system pays more attention to

the relationship between procedural justice and results-oriented

justice. The arbitration procedure provides space for both parties

to negotiate and draft referees. The more they lack the basis for a

referee, the more they can negotiate and issue a convincing

judgment for both parties. Customary law is an important source

of law, and drafting dispute resolution through negotiation is a

crucial way to accumulate and precipitate superior rules (Zheng,

2012). Based on this analysis, this study finds that the process of

introducing unified rules is not only a long-term solution, but

also a process of cultural integration between the common and

civil law systems. Therefore, it is necessary to accumulate SAE

dispute resolution mechanisms before reaching an international

agreement to formulate unified rules jointly. Experience and

negotiating the technical provisions of specific rules when

uniform rules are formulated are undoubtedly the only way to

introduce uniform rules.

Of course, we should also be aware of the shortcomings of

international arbitration in handling disputes over encounters

between ships and aircraft. The main reasons are as follows:

First, there is a lack of unified international rules for

encounters between ships and aircraft as the basis for

refereeing. It is an inevitable trend for the international

community to build SAE rules jointly. However, the process of

formulating unified rules remains to be explored, even if it is

based on expanding the scope of application of CUES rules

advocated for by the academic community, based on the existing

experiences of countries such as Norway and Canada. For

reference, it can only be called a feasible way of thinking

(Zheng, 2016). This affects the design of the basic concept of
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the arbitration system because the arbitration system should first

ensure the basic direction of the arbitration result during the

time period when the arbitration system serves as the

promulgation of uniform rules.

Second, the applicable object of international arbitration

needs to be clarified. In the traditional sense, the objects of the

arbitration system generally only include independent entities

involved in public or private matters. However, the arbitration

system for SAE disputes needs to face a major issue, i.e., how to

resolve military status-related SAE disputes. Also, there is the

problem of encounters between public and private subjects.

Third, the adjudication concept of international arbitration

needs to be updated. The changes in Internet technology to

social life and social concepts will inevitably affect the judging

concept of international arbitration. Internet technology has

actually made the problem of encounters between ships and

aircraft more complicated and has correspondingly increased

the difficulty of resolving related disputes. The current

contradiction between the speed of Internet technology

development and the law’s lagging nature is manifested in all

aspects of society (Wang, 2014), and although SAE disputes are

only the tip of the iceberg, they cannot be ignored. The issue of

SAEs does not exist independently in international exchanges,

and the proper resolution of SAE disputes does not only rely on

the formulation of uniform rules. It is closely related to the

Internet technology application guidelines at the international

level or only the applicable principles. The special positioning of

the arbitration system is to resolve the contradiction between its

traditional adjudication concept and cutting-edge technology.
Discussion and conclusion

From the perspective of the introduction of unified ship-

aircraft encounter rules, the ship- aircraft encounter dispute

resolution mechanism should be earlier than the unified rule,

and from the perspective of unified ship- aircraft encounter

rules’ ontology structure, the dispute resolution mechanism

should not belong to unified rules. The indispensable part

should be promulgated earlier than the uniform rules. There

are three main reasons: one is the needs of the times; that is, the

current international shipping environment has increased the

probability of encounters between ships and aircraft, and

correspondingly increased the potential for disputes between

ships and aircraft. Precautionary measures are far more

economical than relief measures after an event. Cost: Both are

the requirements of the ruling body; that is, the structure of the

rule itself is a comprehensive and long-term work, which

involves the formulation of navigation rules, the selection of

responsibility modes, the comparison and selection of dispute

resolution mechanisms, all of which require that the

international parties participating in the unified rules first

reach a basic international cooperation agreement, and
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exchange the basic principles of the unified rules before

reaching a consensus. The dispute resolution mechanism is an

essential part of it; the three are the requirements of the dispute

resolution mechanism, and the dispute resolution mechanism

itself. It belongs to procedural rules and does not involve the

substantive content of the unified rules. To a certain extent, the

two have their own independence. The dispute resolution

mechanism plays an important role in promoting the

promulgation of uniform rules. The main reason is that there

are few existing international dispute resolution mechanisms,

especially maritime dispute resolution mechanisms. It can even

be said that this is in line with the basic rules of human

understanding of dispute resolution mechanisms: either two

parties negotiate or a third party is in the middle of the referee

(Gao, 2013).

China claims that it shoulders more international obligations

and responsibilities, including search and rescue, fisheries,

ecological conservation, meteorological observation, mitigation

and disaster prevention, navigation safety, and security services.

China designed them to provide better services to ships from

China and neighbouring countries, as well as ships and boats

from other countries crossing the South China Sea (Yunbi,

2015b). On the other side of the coin, US officials have

recently claimed that fair dispute resolution and freedom of

navigation are being challenged by various naval activities by the

Chinese in the South China Sea. However, the Chinese

authorities assure that the freedom of navigation and

overflight in this region have never been influenced or

impacted by such disputes, and that the maintenance and

construction of facilities on the Chinese garrison islands and

reefs will not affect undermining coastal states’ freedom of

navigation (Yunbi, 2015a). It should be noted here that China

is also taking a defensive stance, i.e. China has accused some

coastal States, including the Philippines of illegally occupying

some islands and reefs in the Nansha Islands (Yang and Zhang,

2021). Ultimately, speculation arose as to whether China would

set up an Air Defence Identification Zone in the South China Sea

once maintenance or construction is completed, which China

claims to have the right to establish, making it clearer that this

has nothing to do with territorial issues or maritime disputes.

This is because the Chinese side assumes that this position has a

sufficient legal and historical basis, and there is no need to

reinforce it with such construction activities on islands and reefs

(Hayton, 2018). Therefore, such disputes and speculations may

hamper the Chinese legal rights, and accordingly, navigation

rules interfere with and may influence China’s construction

activities and fulfil relevant international responsibilities

and obligations.

The dispute resolution mechanism can centrally resolve the

encounters between ships and aircraft in the process of

international voyages and form a basic, unified understanding

of some of the most representative issues. The formation of such

substantive rules conforms to the development law of maritime
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rules because, from the point of view of the origin, most of them

belong to the summary of optimised rules for resolving disputes

in the navigation process, and all the long-lived dispute

resolution mechanisms are advantageous rules. What needs to

be done is to screen and optimise the most suitable procedural

mechanism for resolving SAE disputes.
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The supervision and multi-
sectoral guarantee mechanism
of the global marine sulphur
limit—assessment from Chinese
shipping industry

Xiaofei Liu*

Political Science and Law School of Weifang University, Weifang, China
To significantly reduce sulfur oxides emissions from fossil fuel-powered ships,

reduce air pollution in ports and slow ocean acidification, the International

Maritime Organization (IMO) has imposed the new 0.50%m/m limit (reduced

from 3.50%m/m in the past) on sulphur in ships’ fuel oil. This has given rise to a

host of issues regarding fuel replenishment operations, safe operation

management, maritime regulation, and coordinated governance of air and

climate. In response to ocean acidification and climate change, regulations on

the use of low-sulfur oil or alternative fuels by ships greatly reduce sulfur oxide

emissions, but have no significant impact on reducing greenhouse gas

emissions. In fact, the refining process for low-sulfur fuels and the use of the

gas cleaning system on ships both increase energy consumption and carbon

dioxide emissions. To ensure the decarbonization process of shipping industry,

there is an urgent need for a conceptual change in global ocean governance so

as to promote the coordinated governance of air pollution and climate change.

China’s conception of “a maritime community with a shared future” provides a

new model for global ocean governance. The Chinese government has

formulated regulations at different levels to promote the coordinated

management of atmospheric pollutants and greenhouse gas emissions.

Regarding supervision of sulfur oxide emissions from ships, this study

proposes to build a multi-department collaborative supervision mechanism

from marine fuel life cycle to enhance sulfur oxide monitoring and risk control

capabilities. Specific measures of the proposed supervision mechanism

include: the joint supervision of compliant fuel supply, the compliant fuel

information disclosure platform, a joint law enforcement mechanism for

atmospheric pollution, the ability of intelligent ship exhaust monitoring, and

the construction of port power infrastructure.

KEYWORDS

marine sulphur limit, emission control area, air and climate governance, maritime
climate change, exhaust gas cleaning system, maritime supervision
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1 Introduction

In 2020, the International Maritime Organization (IMO)

imposed a regulation on permitted sulfur content in the fuel oil

used on board ships, also known as the IMO Sulphur Limit 2020

for Ships Fuel Oil (IMO, 2020). The new marine sulphur limit

has caused considerable controversy, which has been pushed to a

new high by the fuel quality problems in Singapore in 2022. As a

hub port for global marine fuel bunkering, Singapore has played

a crucial role in the implementation of the global marine sulfur

limit policy. The Singapore government has been actively

implementing the new limit since the (IMO, 2020) came into

force. In addition to formulating policy guidance for the (IMO,

2020), the Maritime and Port Authority of Singapore (MPA) has

been working closely with the shipping industry to ensure the

availability of compliant and clean fuels in Singapore (MPA,

2020a). Nevertheless, since February to April 2022, about 200

ships had reported bunkering high-sulfur marine fuel oil

contaminated with Chlorinated Organic Compounds (COC)

in Singapore. Of these, about 80 ships have reported various

issues with their fuel pumps and engines (MPA, 2022a). In

response to so many fuel quality incidents, MPA launched a

preliminary investigation and reported that these contaminated

fuel was from Glencore Singapore Pte Ltd (MPA, 2022b). Low

sulfur fuel has also been reported to have quality problems. From

June to July 2022, pollution problems were found in several

ultra-low sulfur fuel oil (VLSFO) samples in the US Gulf region

and Amsterdam, Rotterdam and Antwerp (MARITEC, 2022).

The use of inferior fuel oil on ships will lead to damage to power

facilities and even loss of power of the whole ship. In addition,

exposure to volatile gases from poor-quality fuel can also

endanger the health of the crew (Qiu, 2019). The occurrence

of such fuel quality incidents is definitely not accidental. Since

the implementation of the (IMO, 2020), there have been disputes

over the fuel quality, the safety of using low-sulfur oil, the

compliance cost of installing an exhaust gas scrubber, and the

environmental impact of washing water (Johannes et al., 2020).

The new limit of sulphur content in ships’ fuel oil is an

environmental protection policy, emerging within the trend of

energy saving and emission reduction in the shipping industry.

According to a study submitted by Finland to the IMO, the

implementation of the (IMO, 2020) can reduce sulphur dioxide

(SOx) emissions, which will improve the health of the

population, especially those living near ports and coasts, and

help prevent premature deaths (IMO, 2016). IMO has predicted

that since (IMO, 2020) came into force on January 1, 2020, total

sulphur oxide emissions from ships would have been reduced by

77% (IMO, 2020). So the resulting reduction in SOx emissions

from ships is having major health and environmental benefits

for the world, particularly for populations living close to ports

and coasts. The (IMO, 2020) concerns regulations on the ship

use or fuel carriage, thus, from January 1, 2020, the sulphur

content of marine fuel globally cannot exceed 0.5% m/m (mass
Frontiers in Marine Science 02
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by mass); from March 1, 2020, only ships equipped with an

Exhaust Gas Cleaning System (EGCS) can carry non-compliant

fuel, which is only for combustion purposes for propulsion or

operation on board a ship; when the compliant fuel cannot be

obtained, a Fuel Oil Non-Availability Report (FONAR) must be

submitted to the flag state and the competent authority of the

next port (IMO, 2020). The Exhaust Gas Cleaning System is an

equivalent under regulation 4.1 of of Annex VI of MARPOL

Convention. According to the provision, “the Administration

may allow any fitting, material, appliance or apparatus to be

fitted in a ship as an alternative to that required by this Annex if

such fitting, material, appliance or apparatus is at least as

effective as that required by this Annex.” There are three

compliance methods for shipowners and ship operators:

Firstly, use compliant fuel with a sulphur content of not more

than 0.5% m/m; Secondly, use alternative fuels such as Liquefied

Natural Gas (LNG), Methanol, Hydrogen, Biofuels and so on;

Thirdly, install a compliant alternative device, such as the

exhaust gas scrubber approved under Article 4 of Annex VI in

the International Convention for the Prevention of Pollution from

Ships (MARPOL Convention) as an equivalent method to meet

the sulphur limit requirement (Kevin and Rickard, 2014). In the

above three schemes, it is noted that choosing the scrubber is a

short-term response, while it is a response with long-term

investment value to choose the alternative fuels.

The above regulation takes various measures regarding the

allowable limit of sulfur content in marine fuel oil, and focuses

too much on the reduction of sulfur oxide emissions. But they

ignore the synergistic effect of promoting the reduction of

atmospheric pollutants and greenhouse gases from the

perspective of the whole life cycle of shipping (Haakon et al.,

2017). As a matter of fact, emissions from fossil fuels powered

ships include greenhouse gases (GHG), sulfur oxides (SOx),

nitrogen oxides (NOx), chlorofluorocarbons (HFC), carbon

monoxide (CO), volatile organic compounds (VOCs), fine

particulate matter (PM) and other air pollutants that are

harmful to health (Kopel, 2017). The definition of the

synergistic relationship between atmospheric pollutants and

greenhouse gases first found in the Climate Change 2001:

Synthesis Report, the fourth volume of the Third Assessment

Report of the United Nations Intergovernmental Panel on

Climate Change (IPCC) released in 2001. The (IMO, 2020)

ignores this correlation and fails to achieve the synergistic

effect of addressing ocean acidification and climate change. In

the three years before and after the implementation of this

policy, there have been constant debates over it, including the

quality of mixed low-sulfur oil products, the operational safety of

using low-sulfur oil, the compliance cost of installing EGCS, and

the environmental impact of washing water. Furthermore, the

COVID-19 pandemic has complicated the implementation and

supervision of these sulfur restrictions. Since January 2020, the

pandemic has led to great changes in the mode of port state

supervision and inspection (Tokyo Mou). For example, the Port
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State Control (PSC) inspection, which is mainly based on the

non-contact intelligent law enforcement, has reduced the

inspection rate of boarding ships, covering up the problems

inherent in the (IMO, 2020).

Despite a long preparation period before the implementation

of the (IMO, 2020), as well as an effective PSC inspection

mechanism to guarantee the implementation, the disputes over

the new limit are not reduced. The huge number of ships sailing in

the waters under China’s jurisdiction and the complex routes pose

a huge challenge: the supervision policies on ship exhaust

emissions, the competent authority’s supervision ability of illegal

ships, and maritime supervision technology. China is a Class A

member of the IMO and amember of the TokyoMemorandum of

Understanding (Tokyo Mou). With the increasingly stringent

global environmental restrictions, China has taken a series of

measures to create a healthy and sustainable shipping ecology.

The aim is to promote the pollution and carbon reduction in the

shipping industry as well as the implementation of the IMO, 2020.

The emission reduction of NOx and PM, as well as GHG emission

reduction and SOx emission reduction have common problems in

terms of mechanism. This study reflects and examines the

problems existing in the practice of SOx emission reduction and

the legal framework. This will not only help to improve the legal

mechanism for reducing marine sulfur oxides, but also provide

experience for reducing NOx, PM and GHG emissions. In

addition, the implementation of the IMO-mandated Shipping

Carbon Intensity Index (CII) is still months away, and however

industry criticism of the indicator is mounting. This is the most

significant green-related legislation introduced by the IMO since

the introduction of the (IMO, 2020). The two regulations are

equally controversial and lack consideration of emission

reductions in the whole life cycle, making the reflection on

(IMO, 2020) more meaningful. Based on the regulatory

framework of the marine sulfur limit, this study analyzes the

difficulties in the implementation of the (IMO, 2020), and

investigates the problems in China’s maritime supervision

policy, law enforcement, and policy guarantee. Based on China’s

conception of “a maritime community with a shared future”, this

study proposes a maritime supervision and multi-sectoral

guarantee mechanism for the new limit of sulphur content in

ships’ fuel oil, so as to improve the legal mechanism for marine

emission reduction and realize the coordinated governance of air

and climate in the marine field.
2 Literature review

In 1997, the Conference of the Contracting Parties of IMO

adopted the amendments to Annex VI ofMARPOL Convention,

which shifted the focus of the shipping industry from safe

shipping operation to marine pollution prevention and

emission reduction. China officially ratified its accession to

MARPOL Convention Annex VI in August 2006. During this
Frontiers in Marine Science 03
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period, domestic scholars began to study the legal system for

emission reduction of sulfur oxides by sea transportation (Chen,

2009), and had primary understanding of the coordinated

control of air pollutants and greenhouse gases (Chen and Gao,

2019). In December 2015, the Ministry of Transport of China

issued the Implementation Plan for the Ship Emission Control

Zones in the Pearl River Delta, Yangtze River Delta and Bohai

Rim (Beijing-Tianjin-Hebei) Waters. This regulation shows that

the Chinese government actively promotes the emission

reduction of sulfur oxides in shipping and is fully determined

to fulfill its obligations under international conventions. The

United Nations Convention on the Law of the Sea expands the

responsibilities of port states. In order to improve the port state

control system for ship pollution, it is necessary to translate the

implementation and guarantee mechanism of international

conventions on ship pollution prevention and control into

domestic law (Jiang and Jiang, 2016). There are two different

views on the existence of SOx emission control areas (ECA).

According to the Regulation 2 (11) of Annex VI of MARPOL

Convention, “SOx emission control area means an area where

the adoption of special mandatory measures for SOx emissions

from ships is required to prevent, reduce and control air

pollution from SOx and its attendant adverse impacts on land

and sea areas.” One point of view is that the shipping industry has

long been outside the international emission reduction regulatory

system in the past and thatMARPOL Convention and its Annex VI

are preliminary explorations on international maritime emission

reduction. The ECAs are of great significance for sulfur oxide

emission reduction by sea transport, and should be further

expanded (Kevin and Rickard, 2014). The other view is that

extending the strict regulations on sulfur emission control zones

to a global scale will have negligible or negative environmental

benefits, which will reduce the incentive to develop clean fuels and

improve energy efficiency while increasing the risk of global

warming (Haakon and Eskeland, 2016).

Both domestic and international scholars are concerned

about the pros and cons of three compliance measures

proposed by the IMO for the shipping industry, and put

forward some suggestions. The international community is

highly concerned about the composition of the washing water

used in the EGCS and the quality of the port water. Some

scholars believe that the IMO’s permission to use open-loop

scrubbers for emission reduction will not reduce the impact of

emissions from ships on ocean acidification, and that this

environmental policy lacks scientific understanding of washing

water as a by-product of emission reduction (Johannes et al.,

2020). The new sulfur limitation regulation will slow down the

transition from traditional fuels to diversified fuels. Both

technical and cost factors are uncertainties for emission

reduction and pose challenges to the refining industry (Halffa

et al, 2019). But the sulfur limit regulation will benefit port air

conditions while enabling the refining industry to profit from

major regulatory changes, so contracting parties should
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implement these regulations as soon as possible, and impose

severe penalties if necessary to ensure the effectiveness of the

convention (Brown, 2019). Chinese scholars believe that IMO

contracting parties should take measures to supervise the use of

fuel oil by ships in accordance with the global marine sulfur

limit. At the same time, the shipping authorities, shipping

companies, oil refiners and crews should prepare for the

implementation of the new marine sulfur limit (Gou, 2019), so

as to deal with risks such as the compliance cost of scrubbers and

the quality stability of low-sulfur oil (Gou, 2019).

Domestic and international scholars have reached a

consensus on the conclusion that the reduction measures of

marine sulfur oxides emission has partly led to the increase of

greenhouse gases. Under the IMO regulatory framework, there is

a correlation and conflict between sulfur oxides and nitrogen

oxides and greenhouse gas emission reduction. However, the

“sulfur limit” regulatory system ignores the contradictory

relationship between shipping sulfur oxides and greenhouse

gas emissions reduction, resulting in incoordination in

emission reduction practices. In the process of implementing

the (IMO, 2020), the inconsistency between the various emission

reduction targets and mechanisms of IMO has become more and

more obvious. For example, the refining process for refining low-

sulfur fuel oil and the use of scrubbers on ships increase energy

use, which in turn increases carbon dioxide emissions (Xu,

2008). And the three compliance measures for shipping sulfur

oxide emissions reductions has little contribution to climate

change mitigation (Paul, 2014). Due to the high production cost

of low-sulfur fuel, ships will lower the sailings speed to save fuel,

which however increases carbon dioxide emissions to a certain

extent (Haakon et al., 2017). In view of the correlation between

sulfur oxides and greenhouse gases emitted by ships, China

should legislate on the basis of the differences between the two,

and establish a coordinated control system for atmospheric

emissions from ships (Yuan and Tong, 2017). IMO

implements the principle of “non-preference and non-

discrimination” for ships. With ships as the regulatory object

(Hou, 2017), the IMO regulation is likely to violate the principle

of “common but differentiated responsibilities” and imposes

additional emission reduction burdens on developing countries

(Xiao, 2017). There are many legal, economic and policy issues

related to the coordination of marine sulfur oxides and

greenhouse gas emissions reduction strategies (Bosch, 2019).

The emission reduction of marine sulfur oxides is an

emission reduction problem of marine pollutants and also air

pollutants, which is related to human health. The marine sulfur

oxide emission reduction is less concerned than maritime

greenhouse gas emission reduction. The main reason is that

the international community recognized the harm of sulfur

oxides earlier than greenhouse gases. Rich experience has been

accumulated in the century-long emission reduction of sulfur

oxides on land, which provides reference for the maritime

emission reduction. The reduction of greenhouse gas
Frontiers in Marine Science 04
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emissions has not yet achieved the goal of slowing global

temperature rise. Therefore, climate change is the most

arduous challenge faced by the international community. But

the battle against air pollutants is not over, and the problems

with implementing the new standards are being tested. The

contradiction between regional emission reduction policy and

unbalanced maritime supervision leads to the difference of

emission reduction effect. The current research on the marine

emission reduction mechanism of IMO is fragmented. Although

the domestic and international scientific communities have

generally recognized the deficiencies in the implementation of

the new regulation, there is still a lack of reflection on the

implementation mechanism of the regulation. As the

implementation of the (IMO, 2020) is about to reach its third

year, the study of the new global marine sulfur limit regulation

will help to reflect on the marine emission reduction from both

the regulatory framework and the implementation mechanism.

This paper analyzes the obstructive factors affecting the

implementation effect of the regulation, and puts forward

suggestions to improve the implementation mechanism, so as

to provide reference for the decarbonization of the shipping

industry and the promotion of alternative fuels.
3 The background and legal
framework of the marine
sulphur limit

3.1 Background

In the past few decades, ocean-going vessels mainly used

heavy fuel oil (HFO) and its combustion produces a large

amount of sulphur oxides (SOx), nitrogen oxides (NOx),

particulate matter (PM) and other atmospheric pollutants

(UK, 2011). In addition, the large tonnage global shipping, will

inevitably involve significant fuel consumption and the resultant

exhaust emissions, cause major air pollution (Eyring et al., 2010).

With the intensification of air pollution, the international

community is paying increasing attention to air environmental

protection, energy saving. Emission reduction policies are being

formulated by international conventions for the shipping

industry. The IMO Marine Environment Protection

Committee (MEPC) has long recognized the serious impact of

ship exhaust pollution on the atmosphere and human health.

The MEPC has worked with member states to formulate relevant

treaties on the pollution caused by ships. The emission reduction

obligations of the contracting states are clearly stipulated and the

future development of shipbuilding is guided in the direction of

green policy and energy saving.

The final reduction restriction of the (IMO, 2020) is 0.5% m/

m. It took more than 20 years to reduce from the initial 4.5% m/

m to 3.5% m/m, then to 1.5% m/m, and finally to 0.50% m/m. In
frontiersin.org

https://doi.org/10.3389/fmars.2022.1028388
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org


Liu 10.3389/fmars.2022.1028388
1997, the MARPOL Convention Conference of States Parties

passed Annex VI, entitled, Regulations for the Prevention of Air

Pollution from Ships. It is stipulated in Article 14 of Annex VI

which is that, the sulphur content of any fuel used on ships shall

not exceed 4.5% m/m, and the sulphur content of any fuel used

on ships in the sulphur emission control area, shall not exceed

1.5% m/m. The pollution caused by ship exhaust attracts more

and more attention from the international community. At the

MEPC 53 conference in July 2005, Annex VI of the MARPOL

Convention began to be revised, focussing on the revision of

sulphur content in ships’ fuel oil, aiming to reduce sulphur oxide

emissions by reducing the marine sulphur limit. At the same

time, MEPC successively established four international ship

ECAs, these being the Baltic Sea, North Sea waters (including

the English Channel), 200 nautical miles from the coast of the

United States and Canada and the waters adjacent to a certain

area of the coast of Puerto Rico (the United States) and the

Virgin Islands (the United States), in an effort to control and

reduce the emissions of ship pollutants within 0.1% m/m limit in

the ECAs (IMO, 2013).

At the first meeting of the IMO Air Pollution Working

Group held in November 2006, a new fuel sulphur content limit

was proposed for the first time. The limitation of 4.5% m/m for

ordinary waters and 1.5% m/m for ECAs having been used

before. As the different parties insisted on their own interests

with quite different opinions, no compromise was reached. At

the MEPC 57 held in March 2008, all parties finally reached an

agreement on a sulphur content reduction plan which was

approved at MEPC 57 (Tian, 2017). According to the MEPC

57, the limitation was to be reduced to 3.5% m/m from January

1, 2012 and to 0.5% m/m from January 1, 2020. Equivalent

measures could be used to achieve the emission reduction target

in 2020. At the same time, it was stipulated that, the

implementation of the 2020 global standards is to be reviewed

by IMO experts. If the implementation conditions cannot be

met, the application date may be postponed to 2025 (Xiao,

2017). In October 2018, MEPC held its 73rd session (MEPC 73)

and introduced amendments to the MARPOL Convention,

focusing on amendments to the Regulations for the Prevention
Frontiers in Marine Science 05
38
of Air Pollution from Ships (Gou, 2019). It is stipulated that, from

January 1, 2020, the sulphur content of marine fuel shall not

exceed 0.5% m/m globally. Two types of compliant alternative

measures are proposed, namely, the use of LNG or marine diesel,

or the adoption of equivalent alternative measures, such as the

scrubber, to make ship exhaust emissions reach the same level as

that achieved by using low-sulphur fuel. This is the final plan of

the global marine sulphur limit. According to Maritime service

network (CNSS), on March 16, 2020, a container ship “MSC

Joanna” of the Mediterranean Shipping Company (MSC), the

world’s second largest container shipping company, entered the

waters of United Arab Emirates, and its high-sulfur fuel was not

properly treated. Therefore, the Transportation Authority issued

a penalty order of “no mooring in any port of United Arab

Emirates within one year”. Meanwhile, the captain of the ship

was punished for “not working on any ship visiting the Middle

East countries” and was faced lawsuit (CNSS). The “MSC

Joanna” was the first ship to be punished since the

implementation of the embargo of IMO high-sulfur oil on

March 1, 2020. In the following six months, there were many

cases in which port state authorities imposed penalties on ships

that violated the global sulphur restriction order, which warned

the shipowners, cargo owners, and port authorities.

Nowadays, most of the parties to the MARPOL Convention

attach great importance to the pollution of ship exhaust.

Developed countries have formulated very strict technical

support measures and have stricter requirements on ship

exhaust emissions, than those imposed by the IMO treaties

(Table 1). In addition to the IMO regulations, the European

Union and the United States have also issued more stringent

regulations (Liu et al., 2014). For example, according to the EU

Directive 2005/33/EC Article 4b, from January, 2010, the fuel

sulphur content of all ships calling to EU ports shall not exceed

the maximum limit of 0.1% m/m (EUR-Lex, 2005). This

regulation was implemented 5 years earlier than the IMO

regulations in the ECA (Li and Li, 2016). The Environment

Committee of the European Parliament stipulated that, by 2020,

within 12 nautical miles of territorial waters of all EU member

states, the sulphur content in fuel oil used by ships must be
TABLE 1 Requirements and implementation date of marine fuel sulfur regulations in EU and USA.

Country (region) Inside Sulphur ECA Outside Sulphur ECA

European
Union

At berth/anchor 0.1% m/m since January 2015 under Directive 2012/32/
EC

0.1% m/m since 2015 (not if <2 hours or shoreside electricity)
under Directive 2012/32/EC

Passenger ships on
regular services

1.5% since January 2015 under Directive 2012/32/EC
0.5% m/m since January 2020 Under Directive (EU) 2016/802

Other ships 3.5% since January 2015 under Directive 2012/32/EC
0.5% m/m since January 2020 Under Directive (EU) 2016/802

United States of America 0.1% m/m (California: since January 2014; other States:
since January 2015)

1.5% m/m (California: since January 2009; other States: since
January 2012)

0.5% m/m since January 2020
Source: the website of European Maritime Safety Agency and United States Environmental Protection Agency.
frontiersin.org

https://doi.org/10.3389/fmars.2022.1028388
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org


Liu 10.3389/fmars.2022.1028388
reduced to 0.1% m/m, which means that it will reach the ECAs

standard. The United States is no exception. The California Air

Resources Board (CARB) issues a maritime notice, requiring

ocean-going ships within 24 nautical miles of the California

coastline to use fuel with a sulphur content of no more than 0.1%

m/m. California also introduced the Ocean-Going Vessel Clean

Fuel Regulation which stipulate that, from January 1, 2014,

container ships and cruise ships calling at California ports

must continuously increase the use of shore power during

berthing and the ratio should reach more than 80% by 2020

(Wei, 2018).

China is a party to theMARPOL Convention and as a result, it

attaches great importance to the impact of ship exhaust pollution

on the atmospheric environment. The Ministry of Transport

began to implement the ship ECA’s policy in 2016 and further

expanded the scope of application of the ship ECAs in early 2019.

The competent authority in China also imposed penalties on

multiple violations of ship exhaust sulfur restriction. According to

the statistical data from January 1, 2020 to December 31, 2021, the

violations mainly include four kinds:the use of substandard fuel by

vessels, the failure of vessels and fuel supply companies to keep

fuel supply documents and fuel samples as required, the failure of

vessel fuel supply companies to provide fuel supply documents

and fuel samples to vessels as required, and the failure of fuel

supply companies to fill in fuel supply documents. The first

situation accounts for the highest proportion, which is the

illegal act with the highest number and amount of punishment

(Table 2). In addition, the Ministry of Transport also actively

pursues policies to promote the construction of shore power

facilities and encourage the use of clean energy, to reduce the

impact of ship exhaust pollution on the environment.
3. 2 The legal framework of the
IMO, 2020

The (IMO, 2020) is a technical regulatory framework

composed of international conventions, countries (regions) on

special regulations of ECAs and the use of EGCS. The

international conventions on sulphur restrictions in the

shipping industry are Annex VI of the MARPOL 73/78
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Convention and a series of resolutions and circulars. The

special regulations of various countries (regions) on ECAs and

scrubbers are more stringent regulations formulated by various

countries (regions) based on the actual shipping conditions, in

addition to the IMO’s global regulations on the marine

sulphur limit.

3.2.1 International legal framework
The 74th session of the IMO Marine Environmental

Protection Committee (MEPC 74) and the 101st session of the

Maritime Safety Committee (MSC 101) approved a series of

implementation resolutions and circulars regarding the fuel

sulphur content limit of 0.5% m/m in May and June, 2019

(Sunshine Security Team, 2020). These regulations include:

MEPC.1/Circ.864/Rev.1, MEPC.1/881, MEPC.1/Circ.882,

(MEPC.1/Circ.883 stipulated by MEPC.259 (68) Resolution,

MEPC.1/Circ.884, MEPC.320 (74) Resolution, MEPC.321 (74)

Resolution), MSC-MEPC.5/Circ.15, and MSC.465(101).

The above regulations constitute the international legal

framework in relation to the (IMO, 2020), covering the

sampling guidance of fuel on board, the verification procedure

of fuel samples and the emergency measures that the port state

can take when the ship is found to be carrying substandard fuel,

appropriate action to be taken when the EGCS fails, best practice

measures that member states/coastal states should take, to

ensure the effective implementation of Annex VI obligations

under theMARPOL Convention and the relevant regulations for

the safe acquisition of compliant fuel. Among them, the MEPC.

321 (74) Resolution stipulates the monitoring content and

procedures of ports for the testing of sulphur content in fuel

and methods to deal with defects, providing specific guidance for

port state inspections. IMO makes detailed regulations on all

aspects of compliant fuel oil, alternative measures and port state

inspections, that may be involved in the implementation of the

(IMO, 2020).

The fulfilment of the international legal obligations is

enforced by competent authorities of the port states. At

present, there are a total of 10 memoranda on port state

control operating effectively in the world. On January 20,

2020, the Memorandum of Understanding on Port State

Control in the Asia-Pacific Region (Tokyo mou) and Paris
TABLE 2 China’s coastal waters experiencing violation of the sulphur limit penalty cases. (2020/1/1-2021/12/31).

Subject Number of
cases

Amount of penalty
(RMB)

The vessel and fuel supply company fail to keep the fuel supply & receipt documents and fuel samples as required 702 3,211,351

The ship’s fuel oil supply company fails to provide the ship with fuel oil supply & reception documents and fuel oil
samples as required

12 419,000

The ship’s fuel supply company fails to truthfully fill in the fuel supply and reception documents 7 28,500

The ship uses fuel oil that does not meet the standards or requirements 1,038 16,174,051

Total 1759 19,459,402
Source: the website of Maritime Safety Administration of the People’s Republic of China.
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Memorandum of Understanding on Port State Control (PARIS

MOU) jointly issued a press release on the prohibition of

carrying non-compliant fuel. It reinforced the new regulations

and applicable dates to the shipping industry and pointed out

that, fromMarch 1, 2020, the competent authority will inspect to

establish whether ships are carrying non-compliant fuel, and the

presence of non-compliant fuel on ships without EGCS will be

acknowledged as violating the (IMO, 2020) by the law enforcement

agency (China Ship Survey, 2020). Although COVID-19 has made

the implementation of this regulation technically and mechanically

difficult, the memoranda on port state control are determined to

implement these legal measures, as soon as possible.

3.2.2 Special regulations of the competent
authorities of various countries (regions)
on ECAs

The sulphur limit of 0.1% m/m is implemented in the four

ECAs mentioned above and it is suitable for ECAs designated by

China, the European Union, the United States, South Korea,

Australia, Turkey and Iceland. The European Union and the

United States take a leading role in the implementation of

environmental protection policies. Due to geographical

location factors, South Korea’s relevant policies have a greater

impact on the shipping industry in China. The regulations of the

European Union, the United States and South Korea are selected

for further assessment, in the following part.

In the European Union, the fuel conversion should be

completed by the crew within one hour (EMSA, 2019). When

the ship arrives at the berth, the ship should be provided with

fuel that meets the requirements. The policy implementation is

expressly exempted for ships that stay at a berth for less than two

hours and ships that shut down all engines and use shore power

while berthed (berthed or at anchor) in the port. From January 1,

2010, ships berthing for more than 2 hours in the ports of

member states must use low-sulphur oil of less than 0.1% m/m,

from 1 hour after arrival to 1 hour before departure (Cao and

Dong, 2017).

Although the waters of California in the United States

belong to the North American ECAs designated by Annex VI

of the MARPOL Convention, the state still implements its own

low-sulphur fuel regulations, namely, the California Air

Resources Board Ocean Shipping Fuel Regulations .

Consequently, ships operating within 24 nautical miles of the

Californian coastline must comply with two different sets of

sulphur emission regulations. Although these two regulations

both specify a maximum sulphur content of 0.1% m/m, the

California Air Resources Board Ocean Shipping Fuel Regulations

specifically requires that, the fuel should meet the requirements

of grades of distillate fuel oil (Pritchard, 2008). Furthermore, it is

not allowed to meet the specified requirements through the use

of a scrubber. At the same time, when the open-loop scrubbers

are used on ships, the local restrictions on the discharge of

washing water during washing should be noted.
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In South Korea, in order to reduce sulphur emissions from

ships at the South Korean ports and nearby waters, the Ministry

of Maritime Affairs and Fisheries launched The Special Act on

the Improvement of Air Quality in Port Areas. This law came

into effect on January 1, 2020. The main impact on ship

operations relates to the 0.1% m/m sulphur limit and the

voluntary ship speed restriction order (International Maritime

Information, 2020). The sulphur restriction was implemented

from September 1, 2020 and continues until December 31, 2021:

when ships are berthing (berthing or anchoring) in the ECAs,

fuel used should not exceed 0.1% m/m within the following time:

1 hour after berthing until 1 hour before leaving the berth; 1

hour after anchoring and 1 hour before leaving the anchorage.

From January 1, 2022, during the entire period of the ship

entering the ECAs, fuel used shall not exceed 0.1% m/m or an

alternative method is used (China Shipowners Mutual

Assurance Association, 2020).

3.2.3 Regional special requirements
for scrubbers

The scrubbers are installed on many ships, as a compliant

alternative to meeting the requirements of global sulphur limit.

The MEPC.259 (68) Resolution, passed by the IMO, has detailed

regulations on the use of scrubbers on ships worldwide. In

addition to this regulation, some countries have also issue

special regional requirements for the use of scrubbers and the

discharge of washing water. For example, Germany, Belgium

and Oman have prohibited the discharge of washing water and

Japan and South Korea have accepted that, scrubber can be used

as an alternative, according to the IMO guidelines.

The European Union stipulates that, fuel oil with a sulphur

content of more than 3.5% m/m shall not be used, unless a

closed-loop scrubber is adopted. There are special approval

requirements for scrubbers used by ships of the European

Union member states. In addition, for scrubbers, based on

research and test purposes, relevant reporting, duration,

emission and evaluation requirements, are proposed by the

European Union. In terms of wash water discharge, for

scrubbers that uses chemical agents, additives, formulations

and produces chemical agents in the system, unless the

shipping company proves that its washing water discharge has

no obvious negative effects and does not threaten human health

and the environment, the washing water shall not be discharged

into the ocean, including closed piers, ports, and estuaries. There

are stricter regulations on the pH value of washing water

discharge and scrubbers, that meet the requirements of

continuous monitoring (EMSA, 2015).

In the United States, the differences in IMO’s requirements

for scrubbers are: the discharge of wash water must not contain

oil, including oily mixtures; it is forbidden to discharge washing

water residues, which must be sent to shore reception facilities.

In addition, the United States also has detailed special

regulations on the use of scrubbers, including continuous
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monitoring equipment for wash water, monitoring equipment

for polycyclic aromatic hydrocarbon (PAH) emissions, pH value

measurement of washing water discharge, sample acquisition

and items that need to be analyzed (California Air Resources

Board, 2008).

In Australia, the following requirements must be met, as

regards washing water discharge: the equivalent approval from

the competent authority of the flag state or its authorized

classification society, should be obtained. Notify the Australian

Maritime Safety Authority (AMSA) before arriving at the first

port in Australia and a report is required. In terms of the

monitoring of washing water discharge, there are detailed

regulations on the discharge, receiving, processing and

recording of wash water residues and wash water testing. If the

data or evidence of the washing water sampling analysis is not

provided to the AMSA before arriving at the first port in

Australia, the ship is not allowed to directly discharge the

washing water into Australian waters. If it is found that the

exhaust gas cleaning system does not meet the requirements of

the IMO guidelines (including but not limited to, wash water

discharge standards), the use of scrubbers in Australian waters

may be prohibited (Australian Maritime Safety Authority, 2018).

There are two main restrictions in Singapore: Firstly, is the

prohibition on the discharge of washing water from open

scrubbers in the port of Singapore. It is not suitable for ships

that are divided into lanes and do not call at the port of

Singapore. Secondly, the emission reduction technology

installed on ships with the Singapore flag must be approved by

the Maritime and Port Authority of Singapore (MPA) or an

authorized classification society (MPA, 2020b).
4 The dilemma of implementing the
IMO, 2020

Countries response to the (IMO, 2020) differs, due to their

different economic development standards and positions. Some

countries support it, while others insist on delaying or opposing

its implementation. As mentioned earlier, the United States and

the European Union are ahead of other countries in the

implementation of environmental protection regulations and

some of their regulations are stricter than the IMO regulations.

Other countries such as the Marshall Islands, Malaysia, Panama,

have strictly implemented the regulations of the (IMO, 2020).

The New Zealand government argues it does not need to

implement the IMO, 2020 since other shipping countries have

already implemented Annex VI of the MARPOL Convention,

and the registered merchant ships in New Zealand are too small

in quantity to emit enough sulfur oxides to harm the port

environment (Brevan, 2016). Similar views are held by some

countries where the total tonnage of merchant ships is not
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dominant, such as India, Indonesia, Philippines and Egypt

(China Ship Gazette, 2020). They have expressed reservations

about implementing the (IMO, 2020) and will stick to their

national policies for the time being. The five member states of

the Eurasian Economic Union, these being Russia, Kazakhstan,

Kyrgyzstan, Belarus and Armenia, have decided to postpone the

implementation date of the new sulphur limit, by 4 years.

In response to the provisions of the (IMO, 2020), there are

three compliance methods that can be adopted by shipowners.

The use of alternative fuels, such as LNG, ethanol and methanol

are restricted, due to unsound technical conditions and

supporting facilities, which is not a universal compliance

method. Its impact on regulatory practice has, thus, not yet

appeared. The problems in the practice of the other two

compliance methods (the compliant low-sulphur fuel and

scrubbers) are analyzed and their impact on regulatory

practices will be explored in this study.
4.1 Acquisition and the safety of the low-
sulphur fuel

There is a contradiction between supply and demand in the

compliant low-sulphur fuel supply market. Affected by low-

sulphur crude oil resources and refinery processing techniques,

the output of low-sulphur fuel is limited and supply exceeds

demand. The applicability of the blended low-sulphur fuel needs

to be studied and verified. There are problems with the

compatibility of low sulphur fuel mixed with various raw

materials (Haakon et al., 2017). The composition of compliant

fuels supplied in different regions differs widely, which poses a

challenge to the potential tolerance of vessel machinery.

Frequent conversion of low-sulphur fuel refined by different

processes, may increase the possibility of ship engine failure, as

well as influencing inspections and safe operations (Gan, 2020).

After the (IMO, 2020) is officially implemented, many

worldwide out-of-control accidents of ships are now

considered to be related to the conversion of low-sulphur fuel.

The potential impact of low-sulphur blended fuel on the

environment is not clear. As the (IMO, 2020) has took effect,

the problem of low-sulphur blended fuel has gradually become

prominent. A research report submitted by Germany and

Finland to the IMO lists the negative effects of low-sulphur

blended fuel, indicating that, low-sulphur fuel will increase black

carbon emissions and cause major environmental risks (Wang,

2020). Frequent oil changes will increase the risk of damage to

the main engine of the ship. The potential safety and

environmental impacts of low-sulfur oil have not been

determined, which is at odds with the IMO’s claims. The

problem is that the new sulfur limit regulation has not been

fully estimated, including the environmental impact of
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scrubbers, the cost of repeated construction due to stricter

decarburization regulations, and the safety and availability of

compliant fuels.
4.2 Safety and environmental risks of
alternative measures

The scrubber has been widely adopted by shipowners, as a

compliant alternative measure. According to data from the

DNV-GL, as of January 1, 2020, there are nearly 4,000 ships

(in operation and under construction) installed with scrubbers

worldwide, accounting for about 12% of the total tonnage (Xu,

2019). As a technical solution for ship air pollution reduction

approved by the IMO, the technology of scrubbers is still

evolving. There are problems such as diverse models,

inconsistent technical standards and doubts about the

effectiveness regarding environmental protection. Moreover,

there is no authoritative regulatory standard with strong

practicality in terms of supervision, thus causing confusion to

all relevant parties, which is not conducive to uniform law

enforcement, fair markets and effective implementation of

emission reduction targets. The installation cost, safety and

environmental protection effect of the scrubber are all to be

verified. Therefore, the attitude towards the scrubber is the most

controversial in the shipping industry.
4.2.1 Safety risks of scrubber
Since the EGCS is a developing technology, there are many

uncertainties in its use. The device of the EGCS is complex, with

strict operation and maintenance requirements, and high

requirements for the crew’s operation ability. When an

scrubber is used, fuel conversion will cause problems such as

oil separator sludge, filter blockage, fuel pump blockage and fuel

spray nozzle inhibition (Johannes et al., 2020). In extreme cases,

there will be blockages in fuel pipelines, which increase the risk

of ships losing power or electricity (Wang, 2019). In response to

nitrogen oxide emission reduction, the scrubber will be

upgraded in the future. In addition, the untimely installation

of scrubber is likely to cause lock-in effect of equipment, so that

the shipping companies will again face the dual pressures of

technological development and policy orientation. Both

shipping companies nor maritime regulatory authorities lack

experience in the use and supervision of scrubber, and the crew’s

inadequate operation experience will raise the probability of

equipment failure. The standing emergency low-sulfur fuel oil

kept on board will occupy the oil tank space, and it may be

insufficient for long-distance sailing (Li et al., 2019). After the

implementation of the (IMO, 2020), the vast majority of ships

will use low-sulfur fuel oil, and it is uncertain whether each port

can supply enough high-quality low-sulfur fuel oil.
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4.2.2 Environmental risks of scrubber
The scrubbers is a system designed to remove sulfide from

the exhaust of marine fuel burning devices such as main engine,

auxiliary engine and boiler. According to its working process, it

can be divided into Open-loop scrubbers, Closed-loop scrubbers

and Hybrid scrubbers. The scrubber has been in dispute for its

environmental problem, mainly focusing on the composition of

the wash water and the discharge of residues (Haakon and

Eskeland, 2016). Therefore, different countries have different

attitudes towards the use of scrubber (Table 3).

Most countries accept closed-loop scrubbers and Hybrid

scrubbers (Figure 1). Open-loop scrubbers directly discharge the

wash water into the ocean, transforming air pollutants into

marine pollutants and thus polluting the ocean (Chen and

Gao, 2019). However, how to dispose of the pollutants such as

sodium sulfite generated by closed scrubbers has not yet been

determined (Johannes et al., 2020). This sulfur limit measure is

an “equivalent alternative measure” stipulated in Article 14 of

MARPOL Convention Annex 6, which is essentially a business

arrangement to pursue compliance targets rather than to achieve

pollutant reduction and fuel substitution through technological

innovation. It is questionable whether the EGCS can actually

achieve the purpose of “equivalent substitution”. This fully

reflects the short-sightedness of IMO to transfer the policy

cost of international supervision to shipping companies, and is

not in line with the green and sustainable development of

shipping industry.

4.2.3 Lack of effective regulatory mechanism
The port has a strict receiving and processing mechanism for

slop oil, domestic garbage, ballast water and domestic sewage

generated by ships. Nevertheless, the waste water and residues

generated by the scrubber has not been included in the existing

pollutant disposal mechanism, which causes uncertainty to the

shipping industry compliance and increases the risk of marine

pollution. As an attempt to reduce marine emissions, the EGCS

will face more requirements for pollutant reduction in the future,

and the waste generated by the operation of the system will pose

new challenges to the reception of pollutants at ports. Since the

implementation of the new marine sulfur limit, the port

authorities have not established a definite monitoring

mechanism for the “by-products” of pollutants from the

operation of the EGCS, which will create a regulatory gap in

the implementation of this environmental policy.
4.3 Adaptability of the shipping industry
to new regulations

The shipping industry has converted from high-sulphur

fuel to low-sulphur fuel, under the requirements of the (IMO,
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2020). In addition to the uniform requirement that the sulphur

content does not exceed 0.5% m/m, some countries, regions,

and ports implemented stricter sulphur emission restrictions.

If the crew are not familiar with the sampling procedure or

operation, the consequences of violation may also be caused.

Shipowner must, therefore, ensure that the crew are familiar

with the sulphur emission limits of the relevant port states

within their sailing range. It is necessary to train the crew on

sampling procedures or operations, otherwise there may be

high administrative penalties and operational and legal risks.

In addition, the shipping industry lacks a risk assessment

procedure as regards personal injury when the fuel tank is

cleaned in an enclosed space and also as regards relevant

emergency mechanisms. Crew members will, thus, be directly

affected in the implementation of the new sulphur

limit regulations.
4.4 Different standards for sulphur limit
inspections by competent authorities of
various countries (regions)

The successful implementation of the marine sulphur limit

depends on the implementation by the Port and Coastal State

Control in various countries (regions). Various countries have

different opinions on the implementation of the (IMO, 2020)

and the specific standards operated by competent authorities of

various countries (regions) also vary. In addition, the global

COVID-19 pandemic has not yet ended and the competent

authorities in the various countries and the regional port state

supervision memorandum, have also taken appropriate

mitigation measures during the epidemic, which makes the

implementation and supervision of the global sulphur limit

even more complex. The United Kingdom, the TOKYO MOU

and the PARISMOU have made announcements suspending the

way that inspectors conduct sulphur restriction inspections

supervised by port states and carry out documented

examination. The existing regulatory capabilities seriously

affect the implementation impact of the sulphur limit policy
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(Eworldship, 2020). When the global COVID-19 pandemic

finally ends, strict supervision will again be performed and

imperfections in the supervisory mechanism, limitations in

supervisory technology and the imperfections of support

mechanisms, will be more apparent.
4.5 Uncertainty in the development of
alternative fuel technologies

As a compliance measure to deal with the (IMO, 2020),

alternative fuels are also a long-term plan for the maritime

industry to deal with climate change. The alternative fuel is a

term relative to traditional fossil fuels. The study adopts the

definition of the Federal Energy Policy Act of 1992 (EPACT). It is

appropriate to define it by enumerating. According to the

EPACT, an alternative fuel is: “Methanol, denatured ethanol,

and other alcohols; mixtures containing 85% or more by volume

of methanol, denatured ethanol, and other alcohols with gasoline

or other fuels; natural gas; liquefied petroleum gas; hydrogen;

coal-derived liquid fuels; fuels (other than alcohol) derived from

biological material; and electricity.” At present, there is no

unified international regulatory framework in the field of

marine alternative fuels. In addition to the international

standards for LNG ships and methanol-powered ships, the

international and domestic standards for other alternative fuels

are still in progress. This situation reflects not only the

uncertainty in the research and development of marine

alternative fuel technology, but also the difficulty of building

an alternative fuel supply chain. Taking LNG fuel as an example,

although the LNG industry has been developing for 40 years, it

has only been used as a marine alternative fuel for a few years.

The relevant regulations and supply chains are imperfect, and

other clean alternative fuels have a long way to go to achieve

large-scale commercial applications (Weng, 2019). Due to the

long service life of ships, the shipping industry faces both the risk

of stranded assets and investing in the wrong technology when

they try to transition from traditional fossil fuels to low/zero

carbon fuels. Moreover, many clean alternative fuel technologies
FIGURE 1

Proportion of Scrubbers of three different types for the countries in Table 3.
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have not yet been proven, and the relevant standards are being

formulated. Thus, before policy, environment, cost,

infrastructure and safety regulations are improved, the blind

development of alternative fuels will lead to unpredictable

duplication of construction and waste of resources in the

shipping industry.
5 Policy and supervision regarding
sulphur limit in China’s
shipping industry

5.1 Policy development of marine
sulphur limit in China

With the rapid development of the economy in China, the

impact of large-tonnage vessels on the air environment of seaports

has attracted increasing concern. Regarding the establishment of a

legal system for limiting emissions of ship exhaust, relevant laws and

regulations are being formulated, such as the Law of the People’s

Republic of China on the Prevention and Control of Atmospheric

Pollution and Regulations on the Administration of Prevention and

Control of Ship Pollution to the Marine Environment. On September

23, 2020, the Maritime Traffic Safety Law of the People’s Republic of

China (revised draft) was reviewed and approved at the 109th

Executive Meeting of the State Council (MSA, 2020). There are

systems concerning shipping company safety and pollution

prevention, as well as management issues in the law. This law,

known as the ‘root’ ofmaritime traffic safetymanagement, provides a

legal basis for further regulating the discharging of ships and

reducing marine pollution.

For the ‘sulphur restriction’ regulations in the shipping

industry, the Ministry of Transport issued the Plan for Ship

Emission Control Areas in the Pearl River Delta, Yangtze River

Delta, and Bohai Rim (Beijing-Tianjin-Hebei) Waters in

December 2015. This was the first time of establishing a ship-

based air pollutant emission control area. It is required that,

from January 1, 2016, qualified ports in the China ECA can

implement measures higher than those of the current emission

control requirements, including as regards the use of fuel with a

sulphur content of not more than 0.5% m/m during berthing.

From 2017, when ships berth in a core port area of the China

ECA (except for 1 hour after docking and 1 hour before

departure), fuel oil with a sulphur content of not more than

0.5% m/m should be used. On June 27, 2018, the State Council

issued the Three-year Action Plan to Fight Air Pollution, which

included considering ships as an important control measure.

The plan aims to continuously improve the air quality and raise

the prevention and control of air pollution to a more stringent

level. In the same year, the Maritime Safety Administration of

the Ministry of Transport issued the Plan for Ship Air Pollutant
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Emission Control Area ([2018] No. 168), which extends the

sulphur limit to all ships entering the China ECA. Alternative

measures, such as connecting shore power, using clean energy

and exhaust gas post-treatment, can be chosen by ships for

operation (MSA, 2018).

In order to effectively implement the (IMO, 2020), the

Maritime Safety Administration of China issued the 2020 Plan

of Global Marine Fuel Sulphur Restriction on October 23, 2019.

The amendments, guidelines, and circulars of the MARPOL

Convention are internalized, being referred to as the Chinese

Global Marine Sulphur Limit (MSA, 2020). In addition to the

IMO requirements, the Maritime Safety Administration has

formulated special requirements for the use of low-sulphur

fuel on ships: Firstly, from January 1, 2020, international ships

entering the air pollutant discharge control area of inland rivers

must use fuel oil with a sulphur content not exceeding 0.1% m/m

or adopt equivalent measures. Secondly, from January 1, 2022,

international ships entering the air pollutant discharge control

area of Hainan, must use fuel oil with a sulphur content not

exceeding 0.1% m/m. Thirdly, from January 1, 2020, ships must

not discharge washing water of open-typed exhaust gas cleaning

systems in a ship air pollutant ECA. The 2020 Global Marine

Fuel Sulphur Limitation Regulation Plan does not change the

requirements of the Ship Air Pollution Emission Control Zone

Plan. These two implementation plans are complementary. The

new implementation plan does not change the requirements of

the Plan for Ship Air Pollutant Emission Control Area, and the

two implementation plans are complementary to each other.

International voyage ships sailing in China’s coastal emission

restriction areas must meet the requirements of these two

implementation plans at the same time.

In specific law enforcement practice, law enforcement

personnels usually carry out on-site supervision and inspection

according to the above procedures, and take disciplinary

measures against illegal acts. In August 2021, when the law

enforcement officials of Quanzhou Maritime Safety

Administration carried out daily supervision and inspection,

they found a ship that violated the sulphur regulations. The

marine fuel oil was sampled, sealed and marked according to the

procedures, and one of the samples was sent to a professional

testing organization with national qualifications for testing. The

professional organization found that the sulfur content in the

fuel sample of the ship was 0.559% (m/m), which exceeded the

emission standard and violated Article 64 of the Law of the

People’s Republic of China on the Prevention and Control of Air

Pollution. In addition, the owner of the ship who has been

subject to maritime administrative punishment for this illegal act

within one year was investigated. According to the provisions of

Article 9, paragraph 1 (2) of the Regulations of the People’s

Republic of China on Administrative Penalties for Maritime

Affairs, the owner of the ship shall be punished severely and a

fine of RMB 80,000 shall be imposed (QZMSA, 2021).
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5.2 Factors influencing the establishment
of effective supervisory systems

With the continuous improvement in environmental

protection awareness during the process of China’s economic

transformation, the regulations on the emission limit of ship

pollutants will be more stringent in the future. When the global

COVID-19 is over, the revived shipping industry will reveal

some of the institutional deficiencies temporarily covered up

during the epidemic. For example, ship exhaust emission

supervision policy, the ability to supervise illegal ships and

maritime supervision methods, are far from perfect. In

addition to the difficulties in the implementation of the (IMO,

2020) analyzed above, China still has the following problems in

marine sulphur limit supervision.

5.2.1 Limitations of maritime supervision
technology

Since the official implementation of the (IMO, 2020), the

inspections of the sulphur content of the fuel employed by the

maritime departments in China include document inspections

and brief inspections of fuel samples. The method of document

inspection cannot effectively inhibit ship violations. The

proportion of brief fuel sample inspections is limited. In

addition, the global COVID-19 epidemic has not yet ended. The

maritime department has adopted non-board inspection methods

for ships on international voyages, so it is difficult to prevent illegal

activities. In addition, although China’s anti-pollution monitoring

mechanism and the technology of the maritime sector are

increasingly effective for ships sailing in Chinese waters, such as

the use of advanced technology and equipment like sniffers,

intelligent monitoring methods have not yet been widely used

and their ability to detect violations is limited.

5.2.2 Different supervision standards
There are few studies on the technical performance of

scrubbers, the composition of wash water and the air pollutant

emission inventory and there is a lack of supervision and

uniform legal standards. At present, there are also issues

concerning supervision and inspection of scrubbers by the

competent authority in China, including insufficient

supervision experience, incomplete support systems, lacking in

understanding of technical issues such as related equipment

operation and malfunctions and a lack of strict control and

supervision standards. The low penalty amount is also one of the

problems. As stipulated by Article 106 of the Air Pollution

Prevention and Control Law of China, the penalty amount is

between 10,000 and 100,000 CNY, which is lower than the fuel

cost of ship operation. In shipping practice, domestic shipping

companies also lack an in-depth understanding of the scrubber

technology and it is necessary for the competent authority to
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formulate guidelines for the supervision and inspection of

scrubber, in order to standardize safe operation, reduce

production and operational risks and hidden dangers to crew

safety. The research and compilation of the, ‘Air Pollutant

Emission Inventory’ can reflect China’s ability to plan and

control air pollution. This basic work is related to the

formulation of air pollutant emission limit policies of China

for the future.
5.2.3 Insufficient supervision enforcement
At present, the inspection of atmospheric sulphur content by

the maritime department of China comprises mainly document

examination and random inspection of fuel samples. The

existing inspection methods cannot completely eliminate

illegal emissions. In practice, there are still some domestic

shipping companies and ships that use high-sulphur fuel and

forge fuel storage receipts, in order to save costs. There is a gap

between the amount of administrative penalties imposed by the

maritime department for violations of sulphur restrictions and

the cost of companies using high-sulphur fuel in violation of the

regulations. The illegal cost is low and the administrative

enforcement is insufficient. The number of administrative

punishment cases is uneven, with the southern coastal

provinces in the majority (Figure 2). In all the Maritime Safety

Administrations, the four types of cases are still dominated by

the use of fuel oil which does not meet the regulation (Figure 3).

5.2.4 Necessity for coordinated supervision of
multiple departments

Regarding the issue of supervision, according to the inland

river and marine environmental protection regulations in China,

domestic departments with environmental supervision and

management roles include environmental protection

departments at all levels, marine administrative departments,

maritime departments, waterway departments, the Yangtze

River Administration of Navigational Affairs and port and

shipping departments. Among these, the maritime department

mainly performs port state supervision and inspection functions,

including verifying whether relevant documents are valid,

conducting random inspections of fuel and judging whether

there are potential dangers that could endanger the safety of

ships and pollute the marine environment. The prevention and

control of air pollution is, however, a systematic project. The

sulphur content standard of marine fuel involves various

operations such as the shipping industry, fuel supply industry

and oil refining industry. There are many relevant supervising

subjects, therefore, the implementation of the IMO, 2020

requires the maritime supervision authorities to improve the

supervision mechanisms and the coordinated guarantee of the

competent authorities related to fuel supply guarantees, scrubber

manufacturing and the shipbuilding industries.
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6 Suggestions for a multi-sectoral
guarantee mechanism

With the acceleration of globalization, prevention and control

of air pollution, climate change, and destruction of marine

ecosystem are becoming global challenges and threats. It is

therefore urgent to strengthen international cooperation and

promote the reform of the marine governance system. With the

increasingly severe global environmental protection situation,

China creatively put forward the concept of “a community with

a shared future for mankind”, which aimed to build a long-term,

stable and in-depth cooperation mechanism, providing “China’s

experience” for international cooperation on maritime emission

reduction (Yang, 2021). This theory extends to the ocean field is “a

maritime community with a shared future”. The guiding

significance of the “a maritime community with a shared

future” for marine pollutant emission reduction is that it points

out the realization path and construction mechanism of emission

reduction. It is manifested in three aspects. The first is to realize

the sharing of marine scientific and technological achievements

based on new development concepts, including resource

development technology and pollutant emission reduction

technology, and to increase resource utilization efficiency. The

second is to promote the coordinated development of marine

environmental protection regions and build a mutually beneficial

regional cooperation model to ensure the sharing of marine space

and resources. The third is to take the sustainable utilization of

marine resources as the goal, and address new problems with

innovative thinking.

The concept of “a maritime community with a shared future”

advocates “common interests”, and creates mechanisms by

constructing the common interests of mankind. It provides

conceptual choices and development paths for solving the

unresolved global crises faced by human society (Chen, 2021).

Ocean acidification, climate change, and coordinated governance
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of air and climate are no longer problems that can be solved by a

single regulatory authority. The concept of “a marine community

with a shared future” provides a new way of joint supervision for

the reform in the field of marine governance. Shipping emission

reduction involves the reform of a series of supporting

mechanisms in the upstream, midstream and downstream

industries of the entire shipping industry, with many regulatory

authorities involved. The competent authority for technical

standards such as the EGCS is the Ministry of Industry and

Information Technology of China, the competent authority for

fuel quality is the market supervision authority, and the maritime

authority mainly performs port state supervision and inspection

duties. After the new round of China’s state institutional reform in

March 2018, all functions of the former Ministry of

Environmental Protection, together with the responsibilities for

addressing climate change and emission reduction originally

belonging to the National Development and Reform

Commission, were unified under the Ministry of Ecological

Protection, with The Department of Atmospheric Environment

and the Department of Climate Change established respectively to

be responsible for specific work. This adjustment is a major

progress in promoting coordinated emission reduction, which is

conducive to realizing the synergistic benefits of emission

reduction of conventional atmospheric pollutants and GHG

emission control. It is therefore necessary to integrate law

enforcement resources of marine departments and build a

multi-department joint supervision mechanism from the whole

life cycle of marine fuel.
6.1 Establishing an inter-ministerial
collaboration platform for compliant fuel
supply supervision

In terms of compliant fuel supply, the Ministry of Transport

leads and works with the General Administration of Customs,
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FIGURE 2

Comparison of administrative punishment cases in various maritime authorities. Source: The website of Maritime Safety Administration of the P.
R. C and local Maritime Authorities.
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the State Administration for Industry and Commerce, the

Ministry of Commerce and the State Administration of

Taxation, to promote large-scale production of refining and

chemical enterprises, build a bonded fuel supply mechanism,

effectively reduce the cost of bonded fuel and create a sound

business environment, through taxation and subsidies.It is

necessary to build a joint law enforcement and supervision

mechanism, for air pollution prevention. The aforementioned

should be combined with the General Administration of

Quality Supervision, Inspection and Quarantine, Ministry of

Ecology and Environment, General Administration of Safety

Supervision and Ministry of Public Security, to strengthen the

law enforcement linkage and information notification during

and after an incident, to inhibit illegal activities. There is a great

need to build a coordinating mechanism for pollution

emergency response and governance, integrate the different

specialized resources, in order to construct an integrated

operating mechanism for scientific early warning, intelligent

response and environmental management, as well as to

improve pollution risk response capabilities.
6.2 Establishing a ‘big data’ platform for
compliant fuel information disclosure

The shipping industry is a capital and technology-intensive

industry and default decisions will lead to greater costs, which is

also a common problem faced by the global shipping industry. In
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order to strengthen the predictability of policies, address the

problem of information asymmetry in the shipping market and

guide the shipping industry to realize the optimal allocation of

resources, it is recommended to establish a ‘big data’ platform

for compliant fuel information at the national level. On the one

hand, this would publish a ‘white list’ of compliant fuel oil

suppliers and low-sulphur fuel suppliers in various ports around

the world, to strengthen the availability of low-sulphur fuel

supply market information and avoid operational risks caused

by asymmetric information between supply and demand.

Furthermore, credit management should be applied. Classified

supervision is conducted regarding fuel supply units, as well as

agency enterprises, according to their corporate credit rating.

Establish a classification system for offshore refuelling ships and

enterprises and high-level corporate rating should be offered,

with preferential policies, based on enterprise classification,

operating safety time, annual filing and for new ships. As soon

as possible, try to eliminate old, single-hull ships, and enterprises

and ships with poor operating conditions, to promote a positive

operation of marine refuelling market.
6.3 Improving the ability of intelligent
ship exhaust monitoring

The supervision of ship exhaust gas emission is not only a

mechanism problem, but also a technical problem. It helps to

control the fuel quality at the end. Due to the fluidity of air, the
FIGURE 3

Proportion of different case types from local Maritime Authorities. Source: The website of Maritime Safety Administration of the P. R. C and local
Maritime Authorities.
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detection of pollutants is technically difficult. At present, the

construction of ship emission control zone has been carried out

for a short time in China, and the intelligent supervision is being

explored. Ship exhaust telemetry is capable of all-round three-

dimensional monitoring of land, sea and air emissions through

shore-based fixed ship exhaust sniffing systems, etc., and can

quickly find and track suspected ships (Cheng, 2018). Tianjin

Maritime Safety Administration applied the ship exhaust

telemetry system into the monitoring of ship exhaust. With

the fuel quick inspection and ship exhaust detectors, Tianjin

Maritime Safety Administration built a comprehensive ship

exhaust monitoring network, and effectively implemented a

new supervision mode of telemetry supervision and onboard

collection of evidence (China Water transport, 2021). It is

recommended to popularize intelligent maritime monitoring

equipment equipped with artificial intelligence and big data

technology, and promote intelligent monitoring technologies

like sniffing technology. In addition, it is also suggested to

increase the coverage scope and elements of the monitoring

network, improve the level of informatization and information

sharing, the efficiency and accuracy of law enforcement
Frontiers in Marine Science 15
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inspections, and the ability of sulfur oxide monitoring and

risk control.
6.4 Promoting the construction of port
shore power infrastructure

With the increasingly stringent policies on emission reduction

of ship pollutants, the requirements for the port’s pollution

response capacity are also getting higher and higher. In addition

to policy and institutional guarantees, the anti-pollution

infrastructure at port also plays an essential role. In order to

greatly reduce the air pollution caused by ships at port, one

successful case in the world is the use of shore power. California

promotes the use of shore power through subsidies, various

economic incentive plans and emission taxes, and the European

Union is also promoting the use of shore power (Winkel et al.,

2016). To ensure the normal operation of lighting, ventilation,

communications and other critical equipment, ships berthing at

ports must use lots of electricity. Replacing ship auxiliary engines

with shore power can significantly reduce emissions at ports and
TABLE 3 Restrictions on the use of Scrubbers in various countries (○ for Acceptance, × for Non-acceptance).

Country OPEN-LOOP CLOSED-LOOP HYBRID

China × (Except for Hong Kong and Taiwan) ○ ○

South Korea ○ ○ ○

Japan ○ ○ ○

Singapore × ○ ○

Indonesia ○ ○ ○

India × (in most ports) ○ ○

Saudi Arabia × ○ ○

United Arab Emirates × ○ ○

Oman × ○ ○

Denmark × ○ ○

Russia ○ ○ ○

The European Union × ○ ×

Ireland × ○ ○

Iceland × ○ ○

Norway × ○ ○

Britain ○ (except in the Forth and Tay) ○ ○

South Africa ○ ○ ○

Kenya × ○ ○

Argentina × ○ ○

Bermuda ○ ○ ○

New Zealand × ○ ○

Australia ○ ○ ○

Canada × × ×

The USA ○ ○ ○

Panama Canal Authority × ○ ○

Suez Canal Authority × ○ ○
fro
Source: Official websites of port authorities of various countries.
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effectively reduce air pollution. The construction of shore power

infrastructure requires not only huge economic investment, but

also relevant safety operation specifications and inspection

standards. China has encountered multiple obstacles in the

implementation of shore power in recent years. It is

recommended to accelerate the construction of shore power

infrastructure and formulate subsidy policies at the national

level. The central or coastal governments should formulate

subsidy measures for the use of shore power and low-sulfur oil

by port ships as soon as possible. In addition, incentive measures

should be formulated to encourage the construction of green ports

and promote the application of new energy-saving emission

reduction technologies for ships, thereby reducing the pollution

emissions from ships in ports (Li et al., 2017).

7 Conclusion

Although there are many problems and uncertainties in the

implementation of the (IMO, 2020), the environmental protection

trend of energy structure transition and emission reduction in the

global shipping industry is unlikely to be reversed. Navigation

safety and marine pollution prevention will be two major value

orientations that must be considered simultaneously at

international conventions and in domestic laws. The new

sulphur regulation of the shipping industry is not only a severe

test for port and coastal state control mechanisms but also a

significant challenge to China’s maritime regulatory mechanism.

Marine sulphur limit supervision can provide useful experience for

the future implementation of shipping environmental protection

regulations. In order to promote robust development of the

shipping industry, implement the deployment of the Party

Central Committee and the State Council utterances on

accelerating the construction of an ecologically aware society,

encourage pollution prevention and control, and combat air

pollution, the development of shipping industry in China should

encourage not lowering environmental protection standards, while

promoting international and domestic cooperation. There should

also be development of operable inspection instruction manuals,

the promotion intelligent supervision technology, establishment an

inter-ministerial collaboration platform for supervision of

compliant fuel supply and the introduction of a ‘big data’

platform for compliant fuel information disclosure. There also
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needs to be the promotion of the construction of port and shore

power infrastructure and the strengthening of the regulation of the

safe operating procedures of shipping companies, to improve

maritime supervision mechanisms in China. There is also a need

to build a comprehensive multi-sectoral coordination guarantee

mechanism, to guarantee the effective implementation of the

marine sulphur limit regulation in China.
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For the international judicial bodies constituted under the United Nations

Convention on the Law of the Sea (UNCLOS), there are mainly three

conditions which limit their jurisdiction to extend to disputes pertaining to

the interpretation and application of UNCLOS which involve sovereignty issue:

firstly, if the nature of the dispute is deemed as a sovereignty dispute; secondly,

if the prerequisite to adjudicate/arbitrate the dispute is to resolve the

sovereignty dispute; and thirdly, if the adjudication/arbitration of the dispute

will advance or detract a state’s sovereignty claim. However, not all disputes

involving territorial sovereignty are out of their jurisdiction. Provided that the

court judgment or arbitral award will not affect the settlement of the

sovereignty dispute between the disputed states or the claim to sovereignty

of any state, they may, to a certain extent, have jurisdiction over a dispute of the

interpretation and application of UNCLOS with sovereignty dispute ancillary

to it.

KEYWORDS

jurisdiction, UNCLOS court or tribunal, territorial sovereignty, UNCLOS, court
or tribunal
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Introduction

According to Articles 287 and 288 of Section 2 “Compulsory

Procedures Entailing Binding Decisions” of the United Nations

Convention on the Law of the Sea (UNCLOS), a state is free to

choose, through declarations, the courts or tribunals constituted

according to UNCLOS to resolve disputes related to the

interpretation or application of UNCLOS. UNCLOS is a

convention that regulates maritime rights extended from the

land based on the principle of “land dominates the sea”; then, the

interpretation or application of UNCLOS is fundamentally

related to maritime rights of UNCLOS but not sovereignty

matters (Vanaik, 2020), and therefore the courts’ or tribunals’

jurisdiction is limited to disputes related to maritime rights

conta ined in UNCLOS, not o f sovere ignty i ssues

(McMahon, 2013).

However, in international judicial practice, the consideration

of such disputes of maritime rights of UNCLOS, for example,

maritime boundary delimitation, is frequently accompanied

with unsettled sovereignty disputes. Having no jurisdiction

over the sovereignty disputes, the courts or tribunals usually

took an evasive approach in resolving the jurisdiction issue, until

the time when the Chagos Marine Protected Area Arbitration

Award (hereinafter “Chagos Arbitral Award”) took place. In this

case, it was the first time that the tribunal explicitly and directly

interpreted the sovereignty issue by ascertaining if the nature of

the dispute was essentially a sovereignty dispute and to what

extent the tribunal has jurisdiction to sovereignty disputes (The

tribunal, 2019). Actually, this is only one of the approaches

provided for by the courts or tribunals since they have the

discretion in deciding the existence of jurisdiction; there are still

other ways shown in several other cases, which need to be

summarized and analyzed. Based on the jurisdiction authorized

by Article 288 of UNCLOS, this paper analyzes the different

approaches of the courts or tribunals constituted under

UNCLOS (hereinafter “the international judicial bodies”)

involved in different cases in order to (1) summarize how the

international judicial bodies decide their jurisdiction under

different circumstances and (2) analyze the specific legal issues

involved therein, particularly those involving sovereignty issues.
To ascertain if the nature of the
dispute is sovereignty dispute

When one of the parties doubts if the essence of the dispute

is mainly focusing on territorial sovereignty or if the dispute

itself is suspected of constituting a territorial sovereignty dispute

by the international judicial bodies, then the international

judicial bodies should ascertain the nature of the dispute from

the outset. This procedure is relatively fully explained in the

Chagos Arbitral Award. In this case, the tribunal not only used a
Frontiers in Marine Science 02
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large space to ascertain if the core of the dispute is territorial

sovereignty but also answered the extent of its jurisdiction to

sovereignty disputes in a supplementary way.
How to determine the nature of
the claims

Mauritius was a colony of the United Kingdom. In

September 1965, Mauritius achieved its independence from the

British Government with the condition that the Chagos

Archipelago remained to be a colony of the UK. In 2010, the

UK proposed to build a marine protected area near Chagos.

Mauritius objected and initiated arbitration against the UK in

accordance with the provisions of UNCLOS. Among the

submissions of Mauritius, the first submission, of which the

tribunal was requested to declare that the UK was not the coastal

state of Chagos and thus had no right to delimit a marine

protected area near it, was chosen to be further explored as

follows because it was deemed as the most relevant submission

(The tribunal, 2019).

In light of the first submission, the UK believed that it was a

packaged submission for the settlement of territorial sovereignty

disputes, and the term “coastal state” was actually an allusion to

“sovereignty state”. However, Mauritius stated that it only

requested the tribunal to explain the term “coastal state” in

UNCLOS. If the United Kingdom’s claim was supported, the

tribunal would not have the power to arbitrate Mauritius’ first

submission since the real dispute of the first submission is

sovereignty dispute; on the contrary, if this submission was

recognized as to interpret the connotation of the term “coastal

state” in UNCLOS, then it would be within the tribunal’s

jurisdiction. As such, the tribunal had to decide what is the

real dispute contained in Mauritius’ first submission, and since it

is well known that there exists the sovereignty dispute between

Mauritius and the UK, the specific question to be answered by

the tribunal is whether the focus of the dispute between the two

states is on the interpretation of UNCLOS, and the issue of

territorial sovereignty is only one aspect of the dispute or the

essence of the dispute between the two states is a territorial

sovereignty dispute and the interpretation of the term “coastal

state” of UNCLOS may constitute an aspect of the territorial

sovereignty dispute.

Finally, the tribunal holds that if it claimed that the coastal

state of Chagos is not the UK’s but Mauritius’, it actually

recognized that the Chagos is part of the territory of Mauritius

and that Mauritius is the sovereignty state of Chagos. Therefore,

the tribunal concluded that Mauritius’ first submission could not

be characterized as the interpretation of “coastal state”; rather, it

aimed at the sovereignty dispute related to the Chagos, which is

out of the tribunal’s jurisdiction (The tribunal, 2019).

In UNCLOS, only states, which is a member to the United

Nations, are allowed to submit their disputes in international
frontiersin.org
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judicial bodies, including the UNCLOS tribunals. Therefore, the

term “coastal state” not only signifies that only states can submit

their disputes to the UNCLOS tribunal but also means

“sovereign state over coastal land”. The essence of Mauritius’

first submissions is actually a sovereignty dispute. The tribunal’s

conclusion of its lack of jurisdiction over the first submission was

convincing; otherwise, its award would interfere with the

settlement of sovereignty.
To what extent does the court’s or
tribunal’s jurisdiction extend to
sovereignty disputes?

After examining the essence of the dispute, the tribunal further

explained the extent to which UNCLOS accords the tribunal to

arbitrate the dispute which contained a territorial sovereignty issue.

In UNCLOS, only Article 298(1)(a)(i) refers to land sovereignty, in

which it provides that a state has the right to make a writing

declaration to reject the “Compulsory Procedures Entailing Binding

Decisions” of UNCLOS, which is tantamount to rejecting the

jurisdiction of international judicial bodies of UNCLOS, to

resolve the dispute related to sea boundary delimitation or

historic bays or titles. This article also states that, if the disputed

states cannot reach an agreement to resolve the abovementioned

disputes, the state which has made such a declaration should accept

submitting the dispute to the compulsory conciliation regulated in

UNCLOS, except that, in the application of the compulsory

conciliation, it is necessary to concurrently consider the issue of

land territorial sovereignty dispute.

It can be construed from the abovementioned regulations

that, firstly, a state is authorized to declare to exclude the

application of compulsory dispute settlement procedures, which

also means the international judicial bodies’ jurisdiction to resolve

part of the issues regulated in UNCLOS, but the state is obliged to

apply the compulsory conciliation procedure to settle the dispute

even if it has made the optional exceptions declaration. However,

there is a further exception to this obligation, such that the

compulsory conciliation procedure should be excluded in the

settlement of the disputes over the maritime rights of UNCLOS, if

the consideration of territorial sovereignty dispute is inevitable.

Since the territorial sovereignty issue is extremely sensitive in

the application of compulsory dispute settlement procedures, the

tribunal of the Chagos Archipelago Award holds that Article 298

(1)(a)(i) was the evidence of the distrust of the participants at the

conference of the negotiation of UNCLOS to the compulsory

settlement, and it was reasonable to exclude territorial

sovereignty from compulsory settlement. Then, the tribunal

answered a question on what if the state does not make the

optional exceptions declaration. After denying Mauritius’

absolute conclusion that if the state does not make such a

declaration, the sovereignty dispute should be within the

international judicial bodies’ jurisdiction, the tribunal holds
Frontiers in Marine Science 03
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that, if the sovereignty issue is genuinely ancillary to the

dispute of maritime boundary or historic title, it might be

within the abovementioned jurisdiction (The tribunal, 2019).

The tribunal further interpreted the implication of

“ancillary” in the abovementioned conclusion. When

considering and settling dispute over the maritime rights of

UNCLOS, if it is necessary to confirm or verify some facts of the

territorial sovereignty issue contained therein at the same time,

such dispute can be considered as maritime rights dispute with

territorial sovereignty dispute ancillary to it; however, if the main

issue of the dispute is territorial sovereignty, and the

interpretation and the application of UNCLOS have a

connection with it only because it is related to one factor or

aspect of territorial sovereignty, then such dispute cannot be

recognized as dispute maritime rights of UNCLOS with

territorial sovereignty disputes ancillary to it. In this regard,

the author is of the view that, when confirming or verifying the

facts of a territorial sovereignty issue, the extent and limitation

set for the tribunal should be confined clearly (Nguyen, 2016).

Since Article 298(1)(a)(i) regulates that the dispute which

necessarily involves the concurrent consideration of the

settlement of sovereignty should be excluded from the

compulsory conciliation procedures, it can be inferred that,

when the facts contained in the sovereignty issue are

considered by the international judicial bodies, it should not at

least effect any state’s claims on territorial sovereignty. As such,

the conclusion should be that, for a dispute over the maritime

rights of UNCLOS with territorial sovereignty dispute ancillary

to it, if it is available for the tribunal to consider the dispute itself

but not necessary to determine the ownership of territorial

sovereignty at the same time, then the tribunal’s jurisdiction

could be recognized. The case between Guyana and Suriname to

be discussed in Part 4 of this paper can further buttress the

aforementioned conclusion.

Overall, in the Chagos Archipelago Arbitration, the tribunal

made a great progress in judicial practice to interpret the

relationship between its jurisdiction with the territorial

sovereignty dispute, but there is still some space for further

explanation on this issue.
To determine if the prerequisite
to adjudicate/arbitrate the dispute
is the settlement of the
sovereignty dispute

There is another view that, even though the disputes between

the parties are about maritime rights arising from land territory,

the international judicial bodies have no jurisdiction to

determine the entitlement of the maritime rights in the first

place because of the existence of the dispute of this territory

sovereignty. This view was interpreted in the maritime boundary
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delimitation case between Mauritius and Maldives (hereinafter

“the Chagos Preliminary Objections”), but the conclusions on the

existence of the sovereignty dispute were controversial since it

involved the legal effect of the advisory opinions of international

judicial bodies (ICJ) about the separation of the Chagos

Archipelago (hereinafter “the Chagos Advisory Opinion”).
The adjudication of the Chagos
Preliminary Objections

In the Chagos Preliminary Objections, Mauritius instituted

arbitral proceedings to the special chamber of the International

Tribunal for the Law of the Sea (hereinafter “the Special

Chamber”) against Maldives in the dispute concerning their

maritime boundary delimitation. Maldives proposed an

objection to the Special Chamber’s jurisdiction that, in order

to resolve the maritime boundary delimitation between the two

states, the Special Chamber has no choice but to determine who

has territorial sovereignty over the Chagos between the UK and

Mauritius first; however, the Special Chamber lacks jurisdiction

over the territorial sovereignty issue, and the UK, as an

indispensable third party in this case, has not participated in

the proceedings (ITLOS, 2019).

It should be noted that the ICJ’s conclusions in the Chagos

Advisory Opinion is inseparable with the abovementioned two

states’ arguments in the Chagos Preliminary Objections. In the

Chagos Advisory Opinion, ICJ held that the process in which

Mauritius obtained independence on the condition that the

Chagos would subsequently separate from Mauritius was

inconsistent with international law, and the UK was obliged to

end its colonial rule over the Chagos as soon as possible.

The Maldives and Mauritius hold opposite opinions on the

implications of the Chagos Advisory Opinion, namely, that for

Mauritius the territorial sovereignty dispute over the Chagos had

been settled by the Advisory Opinion in its favor and that for

Maldives this dispute still existed. Therefore, in the Special

Chamber’s opinion, the identification of the existence of the

territorial sovereignty dispute of the Chagos Archipelago was

crucial to the preliminary objections of Maldives and the

confirmation of the Special Chamber’s jurisdiction.

Even though the issue discussed in the Chagos Advisory

Opinion was decolonization, which is different from sovereignty,

the Special Chamber held that, given the close relationship

between decolonization and sovereignty, ICJ has actually

denied the UK’s claim of territorial sovereignty over the

Chagos, and Mauritius’ same claim was implicitly supported.

After confirming Mauritius’ sovereignty claim, the Special

Chamber began to prove the legal effect of ICJ’s advisory

opinion. In this regard, the Special Chamber holds that,

although the organs requesting an advisory opinion from ICJ

do not have the same obligation to strictly implement the

advisory opinion as the state requesting a judgment from ICJ,
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the legal authority of the advisory opinions are no less than that

of the judgments because they were made with the same rigor

and scrutiny by the judicial organ of the United Nations with a

significant ability to deal with international law issues.

Therefore, the Special Chamber recognized that the main legal

effect of this Advisory Opinion was that Mauritius had been

admitted as a territorial sovereign state of the Chagos

Archipelago, and its territorial sovereignty dispute with the

UK has been settled by the Advisory Opinion.

Since Maldives held that the Chagos Archipelago’s

sovereignty was in dispute and the establishment of this claim

will limit the Special Chamber from reviewing the dispute of

ocean boundary delimitation between Maldives and Mauritius, it

was supported that the Special Chamber had to determine

whether the sovereignty dispute had been settled in the

Advisory Opinion first. However, the Special Chamber’s

conclusion was questioned and will be discussed below.
A limit should be set for the international
judicial bodies to distinguish the
existence of sovereignty disputes

From the abovementioned analysis, the ruling of the first

submission of Mauritius in the Chagos Arbitral Award and the

maritime delimitation in the Chagos Preliminary Objections are

all based on the settlement of the sovereignty dispute of the

Chagos. Since the conclusions of the existence of sovereignty

dispute were quite on the contrary, the Chagos Preliminary

Objections had used ICJ’s Advisory Opinion to overrule the

Chagos Arbitral Award—that is to say, the conclusion of the

disappearance of sovereignty dispute before the Special

Chamber mainly derived from its interpretation to ICJ’s

Advisory Opinion—and this practice has been questioned

as excessive.

Before starting the abovementioned analysis, the legal effect

and function of ICJ’s advisory opinion should be defined first.

According to the Charter of the United Nations, certain organs are

authorized to request ICJ to give an advisory opinion on debated

legal issues. Although advisory opinion is not as legally binding as

judgment rendered by ICJ, it has internationally acknowledged

legal authority, such as guidelines for diplomacy and maintaining

the stability and peace of the world order. In this respect, advisory

opinion has made outstanding contributions to the development

and improvement of international law and the peace and stability

of international relations (ICJ, 2022).

With respect to this, an obvious difference of the functions

between the legal effect of advisory opinion and the legal binding

of the judgment is that the judgment could alter the rights and

obligations of legal subjects (Thin, 2021), and the advisory

opinion, as a soft law, only interprets the legal issues involved

in the dispute rather than directly intervening in the settlement

of the dispute (Guzman, 2010). As for the sovereignty dispute
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over the Chagos Archipelago, it can be concluded that only the

ICJ’s judgment could recognize Mauritius as a sovereign state,

and the Chagos Advisory Opinion only provides the United

Nations General Assembly, which was the requesting entity in

the Advisory Opinion, some legal guidance for the settlement of

the dispute.

Moreover, since the Chagos Advisory Opinion only

explained one of the complicated elements of the sovereignty

dispute over Chagos, it could not have achieved the effect of

completely resolving the dispute. Other than the decolonization

issue, there are still many complicated factors such as the legal

effect of the UK’s administration to Chagos over a long period of

time since 1814 (The Guadian, 2019) and Mauritius’ silence on

UK’s administration especially from 1968 to 1980 (The tribunal,

2013a). For this fact, the UK holds that Mauritius’ silence

indicated that the government of Mauritius, at that time, did

not oppose the issue that the Chagos was a part of the territory of

the UK until 1980, and this long-time silence should be regarded

as convincing evidence that the UK is the sovereign state of

Chagos (The tribunal, 2014). Since the Chagos Advisory

Opinion only inferred with the decolonization issue, it is far

from reaching the effect of settling the sovereignty dispute over

the Chagos Archipelago; thus, the conclusion that the Chagos

territorial sovereignty dispute has been settled in a way favorable

to Mauritius is actually mainly made by the Special Chamber

rather than ICJ.

It is widely accepted that the main limit for international

judicial bodies to find out whether there is sovereignty dispute

between states is to prove whether they hold diametrically

opposed views on the ownership of territorial sovereignty

based on their respective facts and evidence rather than to

ascertain whether the states’ claims are right or not (Gao,

2021), and this has been proven and admitted in the dispute

related to coastal state rights between Ukraine and Russia. In this

case, there is a very similar situation in which the precondition of

the submission of Ukraine is that Crimea is part of its territory,

but Russia recalled that it had put forward its position on

sovereignty in Crimea and continued to exercise sovereignty

over the territory since 2014 and well before the present

proceedings. The tribunal held that since it had neither the

ability nor the right to participate in assessing the two state’s

territorial sovereignty claims, its sole function and purpose in

this regard was to verify whether Russia has objections to

Ukraine’s claim of territorial sovereignty over Crimea and to

prove that if Russia and Ukraine had disputes in this territorial

sovereignty issue. After verifying if there was a sovereignty

dispute between the two states, the tribunal concluded that

without the settlement of the sovereignty dispute over Crimea,

it could not make any decisions on Ukraine’s claim on maritime

rights in the Black Sea, Sea of Azov, and Kerch Strait as it is

beyond the tribunal’s jurisdiction (The tribunal, 2020).

In the Chagos Preliminary Objections, the conclusion that

the Chagos sovereignty dispute had been already resolved was
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from the Special Chamber, but not ICJ, which means that the

Special Chamber has assigned rights and obligations to the two

states, and in this respect, the Special Chamber was trumping its

jurisdictional limits to determine the sovereignty dispute.
To estimate if the adjudication/
arbitration of the dispute will
advance or detract a state’s claim to
territorial sovereignty

In some cases, the claims over maritime rights seem to be the

dispute on maritime rights of UNCLOS and not based on the

settlement of sovereignty dispute, but if they are supported by

international judicial bodies, they will effect a state’s territorial

sovereignty claims. This situation will also prevent the court

from exercising its jurisdiction.

In the South China Sea Arbitration, among the 15 claims

submitted by Philippines, one is to request the tribunal to

determine whether the maritime features whose sovereignty are

disputed can be recognized as islands or rocks according to

UNCLOS. In the process of determining if the submissions were

concerning the territorial sovereignty over the maritime features,

the tribunal actually followed the reasoning in the

abovementioned two approaches which the author has discussed

in Parts 2 and 3. The tribunal holds that (a) before considering the

Philippines’ submissions, the tribunal did not need to make a

decision on the sovereignty of these disputed maritime features

and (b) the real disputes of the Philippines’ claims did not

expressly or implicitly point to sovereignty disputes; thus, the

tribunal decided that the Philippines’ submissions were not

concerned with territorial sovereignty (The tribunal, 2013b).

The tribunal affirmed its jurisdiction without a detailed

analysis on the abovementioned two conditions or approaches

that it proposed. This may involve many complicated factors

such as to realize the political purpose by packaging a territorial

sovereignty issue into disputes of maritime rights, which is not

the focus of this paper. As to the legal analysis under the

approaches that the tribunal adopted, not only the scholars

opposed it by arguing that it is difficult to determine the legal

status of the maritime features without the prior decision of

which state has sovereignty (Proelss, 2018) but also the author

proposed that even though the ruling of the Philippines’

submissions will not be based on the settlement of territorial

sovereignty disputes between China and the Philippines, it will at

least affect one of the states’ sovereignty claims—for example, the

Philippines’ fourth submission was to ask the tribunal to declare

that Mischief Reef, Second Thomas Shoal, and Subi Reef are low-

tide elevations since the maritime zones such as territorial sea

and exclusive economic zone cannot generate from them; they

are not islands available for occupation. It is known that China

has always been claiming the territorial sovereignty over these
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maritime features, but with the fourth submission supported by

the tribunal, these maritime features could not be occupied. In

the author’s view, the final award actually limited China’s

sovereignty claims in the South China Sea. If China initiates a

dispute over sovereignty to other international bodies such as

ICJ and its claims are supported, the judgment of ICJ will be in

conflict with the abovementioned award, leading to the

inconsistency of different judicial dispute settlement

conclusions, and this may aggravate international disputes

between the disputed states.

Here it may be necessary to recall the conclusion similar to

that of Part 2 in this paper: if there is an unsettled territorial

sovereignty issue between the disputed states, the jurisdiction of

the court or tribunal over their disputes of maritime rights which

concern that sovereignty issue should not affect the settlement of

the sovereignty dispute or advance or detract the sovereignty

claim of either state—for example, in the arbitration between

Guyana and Suriname, the tribunal was asked by Guyana to

delimit their maritime boundary, and in its first submission,

Guyana proposed the specific starting point and the maritime

boundary line between the two states for territorial sea, exclusive

economic zone, and other jurisdictional waters. Suriname

argued that, before considering Guyana’s first submission, the

tribunal needed to identify the end point of the land boundary

line between the two states since it had no jurisdiction on land

sovereignty issues, and thus it could not arbitrate Guyana’s first

submission. By evaluating the unsettled sovereignty fact, the

tribunal found that it could independently ascertain the starting

point of the two states’ maritime delimitation without further

considering their sovereignty disputes; the tribunal subsequently

confirmed its jurisdiction over Guyana’s claims. (The tribunal,

2007) In this case, the tribunal’s jurisdiction will not affect the

final settlement of the states’ sovereignty issue to delimit the state

boundary, and this kind of sovereignty disputes which are

ancillary to the disputes of maritime rights of UNCLOS will

fall within the ambit of the tribunal’s jurisdiction.
Conclusion

From the view of sovereignty issue, the author actually

explained the limitation of the jurisdiction of international

judicial bodies regulated in Article 288 of UNCLOS based on

different approaches. By analyzing the nature of the dispute, if

the real dispute is to resolve a sovereignty issue, the international
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judicial bodies’ jurisdiction will be excluded. However, a dispute

of maritime rights of UNCLOS is allowed to be ancillary with the

issue of territorial sovereignty, provided that the “ancillary” shall

not lead the sovereignty dispute into consideration in the

adjudication/arbitration. There is another view that, even

though the dispute between the parties is about the maritime

rights of UNCLOS, because the prerequisite of settlement of the

dispute is to resolve the sovereignty dispute involved, the

international judicial bodies cannot exercise jurisdiction. In

ascertaining the existence of sovereignty disputes, the main

limit set for international judicial bodies is to prove whether

the disputed states hold diametrically opposed views on the

ownership of territorial sovereignty based on their respective

facts and evidence rather than to ascertain whether the states’

claims are right or not. Moreover, in some cases, the dispute may

manifestly focus on the maritime rights of UNCLOS without a

sovereignty dispute involved, but it will advance or detract a

state’s claim to land sovereignty if the claims are supported. In

this respect, the international judicial bodies should exercise its

jurisdiction prudently.
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Sea-level rise is not only causing physical damage to maritime features but also

posing challenges to the law of the sea. The United Nations Convention on the

Law of the Sea lends legal significance to the relative position of the land and

the sea. However, the ecological situation of maritime features and rising sea

levels are changing these factors and placing the legal status of these features

at risk of reclassification. This implies that islands with full rights may lose their

exclusive economic zones, continental shelves, and even territorial seas due to

sea-level rise. In addition to the physical enhancement of maritime features,

legal solutions, as a more sustainable and affordable approach, are expected to

contribute to mitigating adverse impacts of sea-level rise. However, most

discussions are limited to the issue of baselines and maritime boundaries,

while the legal status of maritime features has not received sufficient attention.

In this paper, we examine in detail the limitations of existing laws, particularly

the Convention, and present substantive and procedural options for the

establishment of new rules to mitigate the effects of sea-level rise. The legal

impacts of sea-level rise on maritime features can be categorized into three

different aspects: dynamics of the relative position of land and sea, ecological

degradation, and human interventions. It was found that the current

international rules are insufficiently flexible in addressing the challenges

posed by sea-level rise; thus, international law-making is therefore

considered necessary. As far as the proposed rule is concerned, either legally

“sustaining” the status of maritime features or allowing reclassification elicits

complex issues, particularly considering the close connection between land

and maritime zones under the law of the sea. Moreover, attempts to achieve

new rules by applying any procedural option for international law-making in

isolation may be impractical. In light of this, we explore a viable approach to the

progressive development of relevant legal regimes, following the international

community’s optimal consensus and shared interests.

KEYWORDS

maritime features, ecological degradation, ocean governance, united nations
convention of the law of the sea, sea-level rise
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1 Introduction

Since 1993, the global sea-level has been rising at an average

rate of 3.3 millimetres per year with the large-scale melting of ice

sheets caused by global warming commonly attributed as the

major cause (WMO, 2020). According to the National

Aeronautics and Space Administration (NASA), “Global sea

levels are rising as a result of human-caused global warming,

with recent rates being unprecedented over the past 2,500-plus

years” (NASA, 2022). A joint research study conducted by

British and Finnish researchers shows that the global sea-level

will probably rise another metre in the next hundred years

(Grinsted et al., 2010). Additionally, an Intergovernmental Panel

on Climate Change (IPCC) report1 similarly suggests that sea

levels may still go up by 0.9–1.3 metres during the twenty-first

century despite the implementation of effective measures (IPCC,

2019). Although scientific studies are not conclusive regarding

the rate of future sea-level rise, this phenomenon is certainly

posing serious threats to low-lying islands, which face a future of

environmental degradation as well as inundation (Wadey et al.,

2017). Furthermore, sea-level rise not only poses a physical

threat to those maritime features (including islands, rocks and

low-tide elevations), but also constitutes international

legal challenges.2

The law of the sea attaches legal significance to certain

natural factors by connecting the relative position of the sea

and the land as well as ecological situations of maritime features

with their legal statuses. According to the United Nations

Convention on the law of the sea (UNCLOS), only “a

naturally formed area of land” above the high-tide line can be

legally defined as an “island” that has a 12-nautical-mile

territorial sea. Further, only those islands capable of sustaining

“human habitation or economic life of their own” can have an

exclusive economic zone of 200 nautical miles to the maximum

and a continental shelf that may exceed 200 nautical miles.3 In

return, the legal status of maritime features is of paramount

significance to states, as it determines the geographical extent of
1 The IPCC Report (AR6) further states that by 2150, in the low emissions

scenario, global sea level will rise by 0.5 m to 1 m, while in the high

emissions scenario, global sea level will rise by 1 m to 1.9 m. See IPCC,

Climate Change 2022: Impacts, Adaptation, and Vulnerability. Available at

https://www.ipcc.ch/report/sixth-assessment-report-working-group-ii/.

2 Although sea-level rise affects not only mid-ocean features, but also

coastal areas of the mainland or bays, this paper aims at clarifying the legal

issues related to the former. If not otherwise specified, references to the

“maritime feature” in the following paragraphs include only islands, low-

tide elevations as well as submerged features, and do not include

continents.

3 UNCLOS, Art.13 & 121.
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the sovereignty,sovereign rights or jurisdiction, which are closely

linked to their maritime interests.

However, sea-level rise resulting from climate change

produces a series of challenges to the legal status of maritime

features by altering the relative position of the sea and the land,

as well as ecological situations. The International Law

Commission (ILC) observes that “[T]he partial inundation of a

fully entitled island owing to sea-level rise could call into

question its possible reclassification from the category of a

fully entitled island to that of a rock, or even a low-tide

elevation, if the capacity to sustain human habitation or

economic life of its own is lost.”4 It implies a possibility that

the owner states of features who are potentially affected by sea-

level rise, especially those small island states that rely heavily on

maritime zones for achieving development, become at risk of

losing vast areas that would otherwise be under their

national jurisdiction.

Some aspects of these issues have been discussed over the

past few years. Studies published in 1990—by both Soons and

Caron—first raised the topic of the legal effects of rising sea levels

(Caron, 1990; Soons, 1990). In subsequent research, a proposal

to “freeze” the baseline and the outer limit of maritime zones

received increasing attention and a number of procedural

options were further analyzed and compared (Jesus, 2003;

Hayashi, 2011; Rayfuse, 2013; Vidas, 2014; Freestone et al.,

2017; Lal, 2017; Ma, 2021). The Institute of International Law

(ILA) established the Committee on International Law and Sea-

Level Rise. The Committee had a full discussion at the ILA’s

Johannesburg Conference in 2016 and used this as the basis for

an official report in 2018, which changed the position

significantly from the previous one on whether the baseline

should be floating (ILA, 2018). Following this, the ILC decided in

2018 to include the topic “Sea-Level Rise in Relation to

International Law” in its long-term programme of work and

issued some preliminary reports (ILC, 2018; ILC 2020; ILC

2022). In recent years, small island states that are significantly

affected by sea-level rise have become increasingly vocal in their

arguments against the idea that sea-level rise would diminish

their established legal rights and maritime interests (PIF, 2021).

However, the focused debate on baselines and maritime

zones has frequently neglected to address concerns regarding

the legal status of maritime features including islands and low-

tide elevations, which has led to peculiar incongruities from the

perspective of the “land dominates the sea” principle, which is

traditionally considered fundamental to maritime rights

concerning islands as well as the mainlands (Freestone et al.,

2017; Papanicolopulu, 2018). As the International Court of

Justice (ICJ) plainly stated in the Qatar/Bahrain case, there are

“islands … and therefore generate the same maritime rights, as
4 ILC, Sea-level Rise in Relation to International Law - Reports of the

co-Chairs of the Study Group, A/CN.4/740 (28 February 2020), para.148.
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other land territory.” This observation was reaffirmed in the

Nicaragua/Honduras case5 that followed. In fact, only a few

studies have focused on the effects of features or the legal

significance of human intervention on the legal status

(Yamamoto and Esteban, 2010; Kaye, 2017). Moreover, with

the option being increasingly proposed that baselines and the

outer limit of maritime zones should be frozen, it is necessary to

answer the question of how to reconcile arrangements in

international law concerning the legal status of maritime

features in relation to these maritime boundaries that may be

frozen. Additionally, although attempts to interpret and apply

existing rules are usually quite popular among scholars in

response to new legal challenges posed by climate change, this

paper discusses why international law-making in relation to the

law of the sea is necessary for the present context.

The paper examines the limitations of existing laws,

primarily UNCLOS, and discusses how the options for

international law-making in the law of the sea can be applied

to mitigate the effects of sea-level rise on maritime features as

well as the relevant, potentially affected maritime zones. The rest

of the paper is structured as follows. Part 2 considers the blurred

boundary between international law-making and legal

interpretation and the need for a distinction. Part 3 discusses

typical effects of sea-level rise on maritime features and, on this

basis, illustrates the limitations of the current legal regime under

the law of the sea. Part 4 discusses and compares the substantive

and procedural options in international law-making that can be

applied. Part 5 proposes a balanced approach to address the

impacts of sea-level rise from the perspective of the

“community” initiative6, guided by the principle of giving

particular regard to small island states and low-lying

coastal states.
5 ICJ, Maritime Delimitation and Territorial Questions between Qatar

and Bahrain (Qatar v. Bahrain), Judgment of 16 March 2001, para.185; ICJ,

Territorial and Maritime Dispute between Nicaragua and Honduras in the

Caribbean Sea (Nicaragua v. Honduras), Judgment of 8 October 2007,

para.113.

6 China is considered as the initiator of the concept “community with a

shared future for mankind”, which has so far been gradually embraced in

the areas of outer space utilization, international arms control, and deep

seabed governance, etc. The “community” initiative emphasizes that in

order to address common risks to humanity, including climate change,

environmental pollution and epidemics, countries must take into account

the interests and legitimate demands of others in promoting their own

development, otherwise these problems can never be solved. See Qian, X.

et al. (2020). Fighting Against the Common Enemy of COVID-19: A

Practice of Building a Community with a Shared Future for Mankind.

Infectious Diseases of Poverty 9, 8-13.
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2 International law-making in the law of
the sea

In response to the legal challenges posed by sea-level rise,

generally, the international community may adopt one of two

different approaches: one is applying the legal interpretation,

whereas the other is the development of international law.

However, these two strategies are, occasionally, incorrectly

conflated in current forums, which can be misleading and

precipitate confusion. Therefore, before discussing which

approach is more feasible or reasonable, this part of the paper

attempts to clarify the exact meaning of international law-

making and its boundaries in relation to legal interpretation,

as well as provides a preliminary indication of the international

law-making options proposed in the law of the sea.
2.1 International law-making and its
boundaries with legal interpretation

As distinguished from domestic legal systems, no centralized

legislative institution exists in international law that is

responsible for legislation or for amending laws; however, the

making, amending, and abrogating of international legal rules

does occur: some otherwise non-binding rules come into force,

while those that are binding, are altered (Harrison, 2008). Such a

process is often referred to as “international law-making.” It is

commonly accepted that the formal path of international law-

making includes both customary international law and treaties.

According to Philip Allott, the development of customary

international law is accompanied by “the sedimentary self-

ordering of a self-evolving international society” (Allott, 1999).

Treaties, by contrast, create a sub-system between the states

parties and, thus, produced legal effects, as well as social effects in

the general legal system, which can be understood as changing

the legal environment within the “international society”

(Allott, 1999).

Nonetheless, in the practice of international law, the

structure of international law-making is far more complex

than the prescription under Article 38 of the Statute of the

ICJ. In addition to state practice and their consent, express or

implied, the United Nations as well as other international

organizations also play an important role in creating rules of

international law (Ian, 2008). Indubitably, sovereign states still

remain at the center of international law-making, but the rest of

the structure is not evidently unimportant. The discussion here

only serves to illustrate the complex reality of international law-

making; this paper does not intend to provide a lengthy

consideration of the maximum or minimum definitions of

international law-making. In the following paragraphs, we will

only take into consideration possible options related to the

mitigation of the effects of sea-level rise on maritime features.
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A primary issue we must address, however, is the distinction

between law-making (legislation) and legal interpretation, which

is sometimes related to the distinction between the current rule

and the proposed rule. In some cases, legal proposals in response

to legal effects of sea-level rise confuse the two, because the

boundary between them is not always clearly visible.

Nevertheless, as we will discuss below, it is unacceptable in

international law to ignore that rules exist, bypass treaties, or

overlook the accumulation of state practice to replace the current

rule with the proposed rule.

Legal interpretation as an activity that clarifies the meaning

of a text is not essential in all situations. Only when the meaning

of a legal text is unclear and the application of the text cannot be

achieved, is it necessary to apply legal interpretation. One might

ask whether it is still relevant to distinguish between the

interpreting and the amending of a treaty. After all, the

Vienna Convention on the Law of Treaties (VCLT) has made

separate provisions7 for both. Indeed, in an ideal situation, the

formulation of a treaty by consensus would mean something

different from the clarification of its texts by interpretation: the

former directly alters the rights and obligations of the parties and

determines the validity and meaning of a legal text, whereas the

latter is merely “retroactive (or ex tunc)” and helps one recall

these meanings (Schwarzenberger, 1968).

In reality, however, whether in the forum of domestic law or

that of international law, the blurred boundary between the

interpreting and the amending of legal documents may under

some circumstances cause no less trouble for the certainty of a

treaty than does the ambiguity of the text itself. Lord McNair

commented in his well-known work that the interpretation of

legal documents is a subject of great unease for legislators

(McNair, 1961). Such unease stems not only from the

uncertainty of legal interpretation but also from the tendency

that legal interpretation may usurp legislative power for the

following reasons.

The first and most common situation, which is popular in

common law countries, is “a hybrid between interpretation and

revis ion” based on the mandate of the legis lator

(Schwarzenberger, 1968). This is the case with judicial law-

making that is familiar to lawyers but also often questioned. In

the field of public international law, few bodies have been

accorded such a status. Even the ICJ, the International Criminal

Court, and the International Tribunal for the law of the sea

(ITLOS) are regarded as mere interpreters in a particular case

and do not have the competence to revise treaties. Second, at a

moment when the legislator does not have a situation in mind

when making the law, or when circumstances subsequently

change, legal interpretation seems to be tacitly accepted as a

proper way to fill such “hidden gaps,” as long as they remain

within the “object and purpose” of the law (Alexander, 2013).
7 VCLT, Art.31-33 &39-41.
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Third, when neither a mandate is provided nor a situation falls

within the legislator’s intention, interpreters sometimes still find it

difficult to restrain their impulse to create new rights and

obligations for those who are bound by the law, which in effect

constitutes a revision to the law. An example is the judgement of

the 2016 South China Sea Arbitration. In that case, the ICJ, in

interpreting Article 13 of UNCLOS, asserted that low-tide

elevation does not legally constitute “the land territory,”8

disregarding that the definition of the low-tide elevation is

exactly “ a naturally formed area of land” in this legal document.

To identify the boundaries between legal interpretation and

legislation and, in particular, to avoid usurpation of the legislator’s

powers, some standards have been established. Long before the

VCLT and any draft of the VCLT, “context,” which is the most

important of these standards, had been a traditional criterion for

distinguishing between legal interpretation and legislation and the

idea that “interpretation must not exceed the scope of the text” was

quite familiar to the legal profession (Barak, 2006). The problem

with the “context” standard, however, is that not everyone has the

same understanding of the text and thus the question becomes one

of whose understanding prevails. A commonly accepted answer to

this question would be that it is necessary to respect the legislator’s

intent when they are making the law. Therefore, Article 31.1 of the

VCLT prescribes, “A treaty shall be interpreted … in accordance

with the ordinary meaning to be given… in their context and in the

light of its object and purpose.” In this sense, we have thus initially

identified the boundaries of legal interpretation—the text and object

and purpose it reflects—though the ambiguity is not entirely

removed, which will be discussed in specific contexts in the

following paragraphs.
2.2 Options for international law-making
in the law of the sea

As with other parts of the broader realm of international law,

the conclusion and revision of treaties and changes in customary

international law are the principal means of international law-

making in the law of the sea. Simultaneously, this area has some

characteristics of its own. Before we embark on a specific

discussion of international law-making with respect to the

effects of sea-level rise on the legal status of maritime features, it

is necessary to clarify these potential influencing factors, which

include the “centrality” of the UNCLOS, the co-governance of

multiple international institutions, and the existence of specially

affected states.

First, the legal regime of the law of the sea is believed to be

governed by a “constitution of the oceans,” the UNCLOS, which

covers most, if not all, aspects of maritime issues; however, any
8 PCA, The South China Sea Arbitration (The Republic of Philippines v.

The People's Republic of China), Award of 12 July 2016, para.309.
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attempt to start the revision process of the Convention

invariably raises concerns. Technically speaking, the UNCLOS

is indeed “a living treaty” (Barnes & Barrett, 2016), even leaving

aside this metaphor suggesting a broad space for interpretation

of the provision within such a description. Any state party to this

Convention may, through the United Nations, send written

notifications to other states parties requesting specific

amendments to the provisions of the UNCLOS and a

conference must be convened to consider those amendments

when they have the support of sufficient states.9 It should be

noted that such formal amendments to the UNCLOS have not

been successful for 40 years and there have been few actual

attempts. This may sufficiently illustrate the potential resistance

and complexity to changing this agreement.

In addition to the formal amendment procedure, states

parties may “amend” the provisions of the UNCLOS by

consensus through the Meeting of States Parties that is held

annually. In this regard, some successful precedents already

exist. In 1995, the Meeting of States Parties postponed the

election of the judges of the ITLOS and the election of

members of the Commission on the Limits of the continental

shelf by means of its decisions.1011 In the following, the Meeting

of States Parties has twice adjusted the deadline in 2001 and 2008

for states to make submissions on the continental shelf, and has

permitted them to provide first “a description of the status of

preparation and intended date of making a submission” within

the deadline instead of the full submission.12 The closest attempt

may be the making of the implementing agreement on Part XI13,

though none of its text mentions amendments or revisions

(Vidas, 2010).
9 UNCLOS, Art.312-316.

10 Report of theMeeting of States Parties, doc. SPLOS/3 (1995), para. 16.

The last day ‘within

11 six months’ was 16 May 1995; Report of the Third Meeting of States

Parties, doc. SPLOS/5 (1996), para. 20. The last day of ‘the 18 months’ was

16 May 1996.

12 SPLOS, Decision regarding the date of commencement of the ten-

year period for making submission to the Commission on the Limits of the

Continental Shelf set out in article 4 of Annex II to the United Nations

Convention on the Law of the Sea, doc. SPLOS/72 (2001); SPLOS,

Decision regarding the workload of the Commission on the Limits of

the Continental Shelf and the ability of States, particularly developing

States, to fulfill the requirements of article 4 of annex II to the United

Nations Convention on the Law of the Sea, as well as the decision

contained in SPLOS/72, paragraph (a), doc. SPLOS/183 (2008), para. 1(a).

13 Agreement relating to the Implementation of Part XI of the United

Nations Convention on the Law of the Sea of 10 December 1982, https://

www . u n . o r g / d e p t s / l o s / c o n v e n t i o n _ a g r e emen t s / t e x t s /

agreement_part_xi/agreement_part_xi.htm.
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Indubitably, the UNCLOS is not the only option for

initiating treaty-based law-making. States may conclude an

agreement supplementary to the UNCLOS, specially

addressing the problems posed by sea-level rise, or develop an

independent document or protocol to other treaties, such as the

United Nations Framework Convention on Climate Change.14

Moreover, applying the customary international law

approach, states also create or alter rules of the law of the sea

through conducting general practice and expressing acceptance

of achieving international law-making. The development of rules

of customary international law in relation to the regime of the

Convention should also be carefully considered in the context of

the law of the sea. Where the development of customary

international law occurs in areas not covered by the UNCLOS,

no “genuine conflict” exists, and the emerging norm of

customary international law will apply among all states.

However, when subsequent customary international law has

the same substance as the existing rules of the Convention and

constitutes a modification of them, there may exist a difference

of opinion regarding which governs the contracting parties

(Buga, 2022).

Second, a large number of international institutions

including the ILC, the International Maritime Organisation

(IMO), the International Seabed Authority, and the Food and

Agriculture Organisation (FAO) play essential roles in the

international law-making process. For example, the IMO

continually organizes the making and the revision of

conventions related to maritime safety, the prevention of

pollution of the sea by ships, the facilitation of maritime

transport and the improvement of the efficiency of navigation

and maritime liability in connection therewith and is responsible

for the translation into law of technical standards for shipping.

Since 2017, the organization has actively led discussions on the

regulation of maritime autonomous surface ships. Moreover, the

FAO has led forums on most levels of legal aspects of fisheries

utilization and conservation. International institutions

contribute to facilitating the making of international law in the

law of the sea, despite this sometimes leading to the risk of

fragmentation and conflicts (Harrison, 2011).

Third, states may enjoy a differentiated status in the

international law-making of the law of the sea due to

differences in their geographical situation. In its judgement in

the North Sea continental shelf case, the ICJ, in discussing

whether the equidistance principle had been transformed from

a treaty rule under the 1958 Convention on the continental shelf

into general international law, stated, “a very widespread and

representative participation in the Convention might suffice of

itself, provided it included that of States whose interests were
14 The interaction between conventions in the field of environment and

climate and the law of the sea has received a lot of attention in recent

years.
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specially affected” and the Court further confirmed that the

participation of landlocked states that have no interest in this

matter would not be necessary.15

The “specially affected” state doctrine has since been applied

again in the Fisheries Jurisdiction case between the United

Kingdom and Iceland.16 It seems to the ICJ that coastal states,

which do not actually possess genuine sovereign rights over

certain continental shelves and landlocked states, play different

roles with regard to the development of customary international

law. The state practice and acceptance in the formation of

customary rules are of greater legal significance than that of

states which are not specially affected by a particular matter. In

the law of the sea, we find “specially affected states” on various

issues, including several well-disputed subjects such as the

international seabed and the oceanic islands of continental

countries. Therefore, some countries are considered eligible to

enjoy more power in the development of customary

international law on the law of the sea if they are subject to

special influences of the emerging rules.
3 International law-making
when sea-level rise impacts
maritime features

Having clarified the options for international law-making in

the law of the sea and its boundaries vis-à-vis legal

interpretation, this part further discusses the effects of sea-level

rise on maritime features that have different legal statuses as well

as the serious practical impacts potentially caused by sea-level

rise. On this basis, we examine the flexibility (or inflexibility) of

existing rules with regard to the interpretation and confirm that

international law-making is necessary to address the adverse

impacts of sea-level rise.
3.1 Effects of sea-level rise on
maritime features

Questions regarding offshore features, such as the conditions

for determining the legal status of islands and the acquisition of

rights in low-tide elevation, have long been a highly debated

subject in diplomatic forums and academic discussions

(Symonides, 2001). The legal implications of sea-level rise add

to the complexity and uncertainty surrounding the topic. From

the perspective of the law of the sea regime, centered on the
15 ICJ, North Sea Continental Shelf (Federal Republic of Germany/

Netherlands), Judgment of 20 February 1969, para. 73.

16 ICJ, Fisheries Jurisdiction (United Kingdom v. Iceland), Judgment of

2 February 1973, para. 51-69.
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UNCLOS, the international law implications of sea-level rise for

maritime features as well as for the maritime entitlements that

are closely related, are mainly reflected in three relatively

independent yet interrelated aspects.

3.1.1 Dynamics of the relative position of land
and sea

Among the international law challenges to the legal status of

maritime features as a result of sea-level rise, a fairly direct

observation is the legal issues arising from the change in relative

position between the land and the sea (Figure 1). The law of the

sea has attached great legal significance to this relative position,

transforming it from a purely geographical phenomenon into an

important factor in identifying the legal status of maritime

features. During the Conference for the Codification of

International Law, which took place from March 13 to April

12 1930, the legal definition of “island” was clarified as “any area

of land surrounded by water which, except in abnormal

circumstances, is permanently above high-water mark.”17 On

this basis, the 1958 Convention on the Territorial Sea and

Contiguous Zone and the Convention on the Continental

Shelf (also 1958) added the requirement of “naturally formed”

to exclude artificial islands and other artificial structures.18 Up to

that time, all “naturally formed” maritime features “surrounded

by water” were classified into two categories: one is “islands,”

which are “above water at high tide” in normal circumstances

(excluding short-term extreme conditions such as storms,

typhoons, and tsunamis etc.) and the other is “a naturally

formed area of land which is surrounded by and above water

at low-tide but submerged at high tide,” that is, low-

tide elevation.19

By 1982, the UNCLOS replaced these provisions in Articles

13 and 121.1 respectively, classifying maritime features into

islands and low-tide elevations according to their temporal

and spatial relationship to the high tide line. This use of the
FIGURE 1

Dynamics of Relative Position of Land and Sea.
17 ILC, Yearbook of the International Law Commission, Vol. II, p.270.

18 The Convention on the Territorial Sea and Contiguous Zone, Art.10;

The Convention on the Continental Shelf, Art.1.

19 The Convention on the Territorial Sea and Contiguous Zone, Art.11.
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high tide line as an element identifying the legal status of

maritime features suggests the possibility that, in the context

of sea-level rise, an “island” that was normally above the

seawater level might become submerged at high tide, or even

submerged at low-tide. Thus, a maritime feature once considered

to be an “island” under the law of the sea regime might, in such

circumstances, be reclassified as a low-tide elevation or even as a

submerged feature—a part of the continental shelf. Likewise, a

low-tide elevation that was not normally inundated at low-tide is

at risk of being reclassified when it is completely submerged

underwater by rising sea levels.

3.1.2 Ecological degradation
The dichotomy presented in the Convention on the

Territorial Sea and Contiguous Zone and the Convention on

the continental shelf dichotomy between islands and low-tide

elevations gave rise to further reflection on whether all islands

should enjoy the same rights under the law of the sea. In

discussions at the 1973 session of the United Nations Seabed

Committee, the Organisation of African Unity was the first

participant to point out the need to distinguish between different

islands, considering factors such as size, population, and

geological configuration (Nandan & Rosenne, 1995). Malta

suggested that “one square kilometre” could be used as a

criterion (Nandan & Rosenne, 1995). By contrast, countries

such as Greece are opposed to reliance on quantitative

standards and the concept of “economic life” proposed by

Turkey has also been supported by a number of countries

(Nandan & Rosenne, 1995). In light of these observations, the

UNCLOS ultimately provides that “Rocks which cannot sustain

human habitation or economic life of their own shall have no

exclusive economic zone or continental shelf.”20

In this case, two categories of “islands” have emerged in the

law of the sea: (1) islands with full rights that generate a 200-

nautical-mile exclusive economic zone21 and the continental

shelf22 of more than 200 nautical miles and (2) islands with the

12-nautical-mile territorial sea only. It is therefore possible that
20 UNCLOS, Art.121.3.

21 The exclusive economic zone is an area beyond and adjacent to the

territorial sea, where the coastal state has sovereign rights for the purpose

of exploring and exploiting, conserving and managing the natural

resources and jurisdiction as provided for in the relevant provisions of

UNCLOS. See UNCLOS, Art.55-56.

22 The continental shelf of a coastal State comprises the seabed and

subsoil of the submarine areas that extend beyond its territorial sea

throughout the natural prolongation of its land territory, or to a distance

of 200 nautical miles from the baselines, where the coastal state has

sovereign rights for the purpose of exploring it and exploiting its natural

resources. See UNCLOS, Art.76-77.
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sea-level rise may, under some circumstances, cause significant

changes to islands’ capability to “sustain human habitation or

economic life of their own” and turn a full-rights island into a

“barren rock.”

Among environmental challenges brought by sea-level rise,

the commonly recognized environmental impacts include

degradation of the soil and salinization of the freshwater in

low-lying islands, which is likely to render otherwise habitable

land unsuitable for “human habitation” and its “economic life”

(see Figure 2). As mentioned, the UNCLOS has assigned great

legal significance to sustain “human habitation or economic life”

in identifying the category of maritime features.23 In this sense,

ecological degradation brought by sea-level rise may lead to the

reclassification of the legal status of maritime features. However,

the UNCLOS did not consider, at the time of its conclusion, the

potential degradation of the environment and living conditions

of low-lying islands as a result of rising sea levels (Sefrioui, 2017).

Therefore, it is unclear whether islands that once sustained

human habitation and economic life can lose their position

due to sea-level rise, as a feature defined by the UNCLOS that

generates exclusive economic zones and continental shelves.

Moreover, the incompatibility between law and reality, in this

case, is all the more puzzling when considering the stringent

criteria established by the arbitral tribunal in the 2014 South

China Sea arbitration for “human habitation” as well as

“economic life” (Kaye, 2017).

3.1.3 Human interventions
Closely related to the two issues mentioned above is the

evaluation of the legal effects of human interventions24 in

response to sea-level rise. For centuries, humans have taken

intervention measures as a defense against seawater intrusion

(Figure 3). Generally speaking, the construction of wave

protection facilities, land reclamation, and even the building of

artificial islands by states are generally accepted by the

international community and are considered to be in
FIGURE 2

Ecological Degradation of Maritime Features.
23 UNCLOS, Art.121.3.

24 Human intervention in this paper is used generally, including not only

the enhancement of maritime features’ coastlines, but also measures

such as land reclamation or external support of living materials.
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accordance with the UNCLOS, although requirements and

obligations, such as environmental impact assessment under

Part XII, must be followed first and foremost (Soons, 2018).

However, the legal question here is different. The real

controversy that emerges in times of rapid sea-level rise is

whether human intervention can have the legal effect of

“sustaining” the legal status of a maritime feature.

On the one hand, the criterion “naturally formed” which was

initially proposed by the US representative at the first United

Nations Conference on the law of the sea and later adopted by

the formal provisions of the UNCLOS – is important in

determining the legal status of maritime features, as well as

distinguishing between natural features that have the potential to

create maritime entitlements, which include exclusive economic

zones and continental shelves and territorial sea and artificial

features that do not enjoy such rights (Nandan & Rosenne,

1995). Under this criterion, an artificial island or artificial

installation built by any state in a maritime area, no matter

how large or ecologically habitable, cannot generate maritime

entitlements because it is not naturally formed. This then raises

additional questions. Will numerous island enhancements taken

in response to the significant rise in sea-level make an otherwise

“naturally formed”maritime feature less natural, especially when

it would have been submerged without human intervention. Or

furthermore, will human intervention eventually transform it

into an entirely “artificial island” as defined in Articles 60 and 80

of the Convention, and thus lose the maritime zone it once had?

On the other hand, Article 121.3 of the UNCLOS provides

that maritime features which are incapable of sustaining human

habitation and economic life on their own do not precipitate an

exclusive economic zone and continental shelf25. In that case,

indubitably, a maritime feature that once enjoyed full rights can

still be classified as such when it must be fully dependent on

external supplies of food, fresh water, and the like, thus losing the

capability to provide for the living and economic activities of the

inhabitants by itself. Moreover, if this is not the case, where is the

boundary for such external supplies?
25 UNCLOS, Art. 121.3.
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3.2 Limitation of the law of the sea
before sea-level rise

Before discussing the international law-making required to

address sea-level rise, it is necessary to examine the extensible

boundaries of the current rules. In other words, the boundaries

of the interpretation of the law of the sea determine whether, or

to what extent, the international community requires “new

rules” in taking steps to meet the legal challenges posed by

rising sea levels. As a matter of fact, potential impacts of sea-level

rise on maritime features were not considered by the contracting

parties to the UNCLOS during the negotiation process and

therefore this important document does not explicitly provide

for this issue, leading to the legal challenges in controversy

(Caron, 1990). It is worth emphasizing that, in attempting to

achieve the objective through the “interpretation and

application” of the law of the sea—whether by sustaining or

reclassifying (which we will discuss later)—the constraints of the

object and purpose of the UNCLOS must be considered.

First, Article 31(1) of the VCLT provides that a treaty “shall

be interpreted in good faith in accordance with the ordinary

meaning to be given to the terms of the treaty in their context

and in the light of its object and purpose.” When examining the

text of the UNCLOS in relation to the status of features, we find

that Articles 13 and 121 only provide “static” rules related to

identifying what rights a state can claim on the basis of a

maritime feature with certain geographical characteristics, but

do not indicate reclassification of the legal status of a maritime

feature that is experiencing a dramatic sea-level rise. From the

context of the Convention, the provisions relating to the straight

baseline of a delta are sometimes considered relevant to the issue.

Article 7(2) of the UNCLOS prescribes,

Where because of the presence of a delta and other natural

conditions the coastline is highly unstable, the appropriate

points may be selected along the furthest seaward extent of the

low-water line and, notwithstanding subsequent regression of

the low-water line, the straight baselines shall remain effective

until changed by the coastal State in accordance with

this Convention.

Although this provision reflects the possibility of the

temporary maintenance of rights in the case of a change in the

relative position of land and sea, it does not answer the question

of whether such maintenance can be considered a general rule

and whether its effect is “permanent.” Moreover, the scope of

application of the provision is strictly limited to scenarios where

the baseline of a delta moves seaward and is excessively remote

from the international law status of maritime features. Generally,

the “context,” as mentioned by VCLT, of the UNCLOS does not

sufficiently aid in clarifying the issue.

Second, in terms of the object and purpose of the treaty, both

during the conclusion of the treaties on the law of the sea and at

the Meeting of States Parties to the UNCLOS, it is commonly
FIGURE 3

Human Interventions in Maritime Features.
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understood that the negotiations revolved around the

identification of the international law status of maritime

features all the time, but did not include reclassification of the

legal status. In other words, the possible scenario that the legal

status of a maritime feature could change with geographical

dynamics was not considered at the time. While in international

law it is feasible to fill “hidden gaps” in the development of facts

contemplated by the contracting parties through speculating on

what the contracting parties “would have known,” such a

presumption cannot be open-ended. Although interpretation

and the amending of a legal document may seem difficult to

identify in numerous cases, “inevitable uncertainty” is not a

proper excuse for blurring this boundary (Schwarzenberger,

1968). It is necessary to consider whether the legal nature of

the facts in question fully deviates from the “object and purpose”

of the legal text. For example, if a provision is intended to

establish the protection of all marine animals and a species of

marine animal subsequently emerges, the “hidden gap” here can

be filled by including the new species. By contrast, the emergence

of new species of marine plants would clearly not fall into this

category and could only be dealt with by going beyond the text

and constructing special or general rules.

Articles 121 and 13 of the UNCLOS only refer to the

constituent elements of the legal status of maritime features

and the content of rights and do not purport to agree on the legal

effects of geographical changes on the legal status of any

maritime feature. It is clear that the determination of legal

status in the first place and the reclassification of the legal

status would not be considered as one and the same under

both international and national law and that the rules applicable

to both are often quite different, for instance, the acquisition and

loss of statehood in international law and the rules of acquisition

and extinction of rights in rem in domestic law. It follows, then,

that mere legal interpretation may not be sufficient to respond

satisfactorily to issues of international law concerning sea-level

rise in relation to maritime features.

Finally, in the context of dramatic sea-level rise, neither the

conclusion that the legal status of maritime features shall be

sustained, nor the conclusion that the status of maritime status

shall be reclassified is likely to be established as persuasive if they

rely solely on the interpretation of the UNCLOS. The former

ignores that Articles 121 and 13 of the UNCLOS, neither

textually nor in terms of the purpose of the treaty, do not deal

with the reality of changes in the legal status of maritime features

and overextend the normative content of the provisions of the

UNCLOS, applying them mechanically to entirely different

matters and misinterpreting the law. Moreover, the latter

would mix treaty interpretation with international law-making

and become a kind of attempt to “create something out of

nothing” in the UNCLOS. This approach emphasizes that the

relevant provisions of the UNCLOS26 should be interpreted in a

manner consistent with the contractual purpose of equitable

distribution of the benefits of the seas and the sustainment of the
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maritime order; the maintenance of existing rights of states is the

option that better serves that purpose. However, it is unclear

whether a necessary linkage exists between the stability of the

legal status of maritime features and justice or order, and

whether, as a product of national compromise, all UNCLOS

provisions point to the same purpose or function.

Overall, the interpretation of the law must be limited by the

true meaning of the contracting parties; otherwise, it would enter

the realm of “international law-making.” As parties to the

UNCLOS have no intention of agreeing on the rules governing

the reclassification of the legal status of maritime features,

naturally, no “qualified” object is available for such

“interpretation.” In this sense, it is no longer an inquiry or

clarification of the meaning of the texts but rather an attempt to

create new normative content under the guise of interpretation,

changing the relationship of rights and obligations between

states. Treaty interpretation alone has failed to demonstrate its

ability to respond to current legal challenges; instead, it is likely

to unconsciously exceed the boundaries of treaty interpretation

and fall into the realm of treaty revision. Therefore, in this case,

we can only rely on international law-making in relation to new

rules to cope with the potential effects of sea-level rise on

maritime features.
4 Substantive and procedural
options regarding new rules

As clarified above, to address the legal challenges caused by

the dramatic sea-level rise, the international community is left

with few choices but to seek new rules beyond the UNCLOS and

the customs that have long existed. This part will discuss two

different paths proposed for dealing with the substantive aspects

of the legal effects of sea-level rise and analyze available

procedural options regarding new rules.
4.1 Divided approaches to the legal
status of maritime features: Reclassify
or sustain?

4.1.1 Reclassifying the legal status of
maritime features

The UNCLOS lays out three different categories of maritime

features, including islands with full rights, islands without

exclusive economic zones, and continental shelves and low-

tide elevations that normally do not give rise to maritime

zones. Therefore, from the perspective of some authors, it is

almost intuitive to reclassify the legal status of maritime features

once sea-level rise changes the geographical situation of these
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features. The following discussion will illustrate such a viewpoint

from four aspects.

First, it was accepted in early discussions of this issue that the

legal status of a maritime feature is determined by its geography

under the UNCLOS, despite the fact that a coastal state is legally

permitted to take measures to enhance or support the affected

maritime feature (Yamamoto & Esteban, 2010). This means that

only the current geographical situation of a maritime feature has

legal significance, and therefore, the legal status of this feature

shall be reclassified when sea-level rise changes the relevant

situation physically or ecologically. In the 2007 Nicaragua v.

Honduras case, the ICJ, on the basis of the common

understanding of the parties, provided that the maritime

feature, which had historically been exposed above the sea, no

longer enjoyed island status after it had become submerged at

high tide due to forces of nature.27 The Court observed,

In response to a question put by Judge ad hoc Gaja to the

Parties in the course of the oral proceedings as to whether these

cays would qualify as islands within the meaning of Article 121,

paragraph 1, of UNCLOS, the Parties have stated that Media

Luna Cay is now submerged and thus that it is no longer

an island.28

The Court at least indicated that it did not oppose the

viewpoint that islands may be “degraded” by rising sea levels

or eventually lose their legal status as “an area of land” (Stephens

& Bell, 2015). The ILC did not explicitly respond to this question

in its 2020 report, but some of its statements are intriguing, as

seen in the following statement:

The partial permanent inundation and/or its reclassification

as a rock (as defined by Article 121, paragraph 3, of the United

Nations Convention on the law of the sea) or a low-tide elevation,

or the full permanent inundation (disappearance) of an island

may result in the decision to no longer consider that island as a

relevant or special circumstance in this phase of the application of

the maritime delimitation method mentioned above.29

David D. Caron also pointed out in his earlier research that if

a state’s territory, of course including maritime features, is

submerged, it ceases to be “land” and becomes part of the sea,

and therefore, no maritime area can be claimed on that basis

(Caron, 1990). Chinese scholar Bao Yinan concludes that the

jurisprudence of the ICJ and scholarly writings support the
27 ICJ, Territorial and Maritime Dispute between Nicaragua and

Honduras in the Caribbean Sea (Nicaragua v. Honduras), Judgment of 8

October 2007, para.143.

28 ICJ, Territorial and Maritime Dispute between Nicaragua and

Honduras in the Caribbean Sea (Nicaragua v. Honduras), Judgment of 8

October 2007, para.143.

29 ILC, Sea-level Rise in Relation to International Law - Reports of the

co-Chairs of the Study Group, A/CN.4/740 (28 February 2020), para.148.
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standing that “sea-level rise has a degrading effect on the

natural properties of maritime features” (Bao, 2016).

Second, islands with full rights are at risk of being reclassified

as “barren rocks”, as they are no longer capable of sustaining

human habitation or economic livelihood (Kaye, 2017). In this

regard, ILC observed,

The partial inundation of a fully entitled island owing to sea-

level rise could call into question its possible reclassification from

the category of a fully entitled island to that of a rock or even a

low-tide elevation if the capacity to sustain human habitation or

economic life of its own is lost.30

However, the ILC also expressed concern about the potential

consequences of those islands being reclassified as “rocks”

because “such consequences could be economically, socially

and culturally catastrophic” and “natural resources of the

exclusive economic zone constitute a major livelihood source

for many small islands developing States, which was also a key

factor that influenced the historical development of the exclusive

economic zone”.31 In this sense, the view of the ILC appears to

be that it is necessary for the direct inferences based on the text

to be revised in some way.

Third, in recognition of potential reclassification, the extent

to which human intervention can prevent maritime features

from being legally “degraded” is inconclusive. There is little

question as to whether states are allowed under international

law, subject to obligations such as environmental assessment or

due regard for affected states, to enhance the coastline of their

territory, including maritime features, or to provide external

supplies to those suffering from dramatic sea-level rise. How

these human interventions can, after all, legally prevent the

reclassification of maritime features when their geographical

conditions have been altered by rising seawater is a separate

issue, however.

In the South China Sea arbitration, the arbitral tribunal was

dismissive of the legal significance of the state practice of human

intervention in relation to the enhancement of maritime

features. The tribunal went quite far in its interpretation of

Article 121(3).32 In its view, “the requirement in Article 121(3)

that the feature itself sustain human habitation or economic life

clearly excludes a dependence on external supply.” Therefore, a

maritime feature that can only sustain human habitation

through the continuous delivery of supplies from the outside

does not meet such requirements. Simultaneously, if the
30 ILC, Sea-level Rise in Relation to International Law - Reports of the

co-Chairs of the Study Group, A/CN.4/740 (28 February 2020), para.205.

31 ILC, Sea-level Rise in Relation to International Law - Reports of the

co-Chairs of the Study Group, A/CN.4/740 (28 February 2020), para.206-

207.

32 ILC, Sea-level Rise in Relation to International Law - Reports of the

co-Chairs of the Study Group, A/CN.4/740 (28 February 2020), para.547.
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economic activity on a maritime feature depends entirely on

external support or if it is carried out without the participation of

the local population, for example, by utilizing a feature as a

subject for mineral extraction, then this so-called economic

activity does not constitute economic life under the

provision.33 However, in the context of sea-level rise, large-

scale human interventions are likely to result in these features

being unable to sustain human habitation or economic life

completely “of their own.” Applying a strict standard of

interpretation to “of their own,” then, neither the coastal

enhancement of maritime features that should have been

submerged by the sea through human intervention nor the

continuation of human habitation and economic life may

exhibit the desired effect at the legal level for coastal states.

Finally, the question turns more complicated when we

connect “reclassification theory” with the heated debate

regarding baselines and the outer limits of maritime zones

affected by sea-level rise. The legal status of maritime features,

as a fundamental issue, is generally not considered when

discussing the impact of and response to sea-level rise in

maritime areas. Currently, the viewpoint of a significant

number of states and international law scholars is that

baselines and maritime zones should be “frozen” to preserve

the interests of coastal states, particularly small island states. In

this case, the approach of reclassifying a maritime feature in

response to sea-level rise elicits discord to some extent.

It is understood that a fundamental principle in the law of

the sea is “land dominates the sea.” Sovereignty over maritime

features is the source of maritime entitlements according to the

law of the sea. Thus, some people may view it as peculiar to see

maritime zones under coastal states’ jurisdiction separated from

the land. According to the UNCLOS, maritime features “cannot

sustain human habitation or economic life of their own shall

have no exclusive economic zone or continental shelf.” When

baselines and the outer limits of maritime zones are frozen, it is

possible to see a barren rock, a low-tide elevation or even a

completely submerged feature allowing vast areas of the ocean to

be brought under the jurisdiction of the coastal state.

Such problems may become more pronounced in areas

where maritime zones are not well established, including

disputed maritime areas as well as undelimited maritime areas.

Assuming that a disputed island capable of sustaining human

habitation or economic life becomes a barren rock as a result of

sea-level rise over a period of time, it is, on the one hand, unclear

whether this maritime feature should be considered a fully

entitled island as it formerly was, after the parties to the

dispute resolve their sovereignty dispute and proceed to

delineate and it is, on the other hand, troublesome as to where

the baselines should be determined due to the retreating
33 ILC, Sea-level Rise in Relation to International Law - Reports of the

co-Chairs of the Study Group, A/CN.4/740 (28 February 2020), para.547.
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coastline. In short, the coexistence between frozen maritime

entitlements and the dynamic status of features may create some

confusion in the law of the sea, especially when the “land

dominates the sea” principle still dominates.

4.1.2 Sustaining the legal status of
maritime features

In contrast to the opinion above, which could be called the

“reclassification approach,” in the context of global sea-level rise,

some scholars consider “sustaining” a principle of international

law in addressing this issue, especially when considering the

concern of the UNCLOS for the interests of coastal states.

Currently, a number of coastal states have made clear claims

to “defend” their interests against sea-level rise under

international law. The Pacific Island states, for example, have

jointly affirmed that their existing rights will not be legally

diminished in any way by sea-level rise and that coastal states

are not required to adopt unreasonable measures to retain what

is rightfully theirs according to the UNCLOS (PIF, 2021). The

continued assertion by small island states in recent years to

maintain their established rights through declarations and

actions has never been explicitly opposed by others.34 Rather,

the calls of small island states have received widespread

sympathy and empathy from the international community. In

this context, legal solutions in response are being proposed,

which may raise some new questions as well.

On the one hand, José Luıś Jesus has said that in the face of

the unprecedented challenges of sea-level rise in modern society,

the legal rights of states that are potentially affected need to be

“frozen” to maintain the equilibrium of the UNCLOS in the

distribution of benefits among contracting parties (Jesus, 2003).

To cope with the legal effects of sea-level rise, some authors

consider the rights of states “self-perpetuating” and that the

existing legal status of maritime features can be sustained

through the concept of a “conceptualized islands regime” (Bai,

2017). The ILC has also recognized that an island which

becomes uninhabitable as a result of seawater infiltration due

to rising sea levels and the consequent pollution of its freshwater

supply, rather than as a result of loss of territory, is different from

the case of retreating baseline. A change in baseline may only

lead to a diminution of maritime rights rather than a total loss of

maritime rights, whereas the consequences of the loss of an

island’s legal status could be economically, socially, and

culturally catastrophic.35

The jurisprudence of the South China Sea arbitration case is

also quite intriguing, although the decision has been challenged
34 ILC, Sea-level Rise in Relation to International Law - Reports of the

co-Chairs of the Study Group, A/CN.4/740 (28 February 2020), para.101.

35 ILC, Sea-level Rise in Relation to International Law - Reports of the

co-Chairs of the Study Group, A/CN.4/740 (28 February 2020), para.207.
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on both procedural and substantive grounds (Xu, 2021). In this

judgement, the tribunal, after expressing its indifference to the

legal effects of human intervention, perhaps to maintain logical

coherence, claimed that islands with full rights do not lose their

original legal status as a result of “environmental damage”

caused by human activity.36 This means that the legal status of

a maritime feature cannot be altered by human intervention, and

in this case, although the Court sought to prove by this reasoning

that a low-tide elevation cannot be created and transformed into

a “rock” and that a “rock” cannot be transformed into an island

with full maritime rights as well (Abrahamson, 2020; Schofield,

2021), it is equally clear that a “rock” cannot be transformed into

a low-tide elevation by “human intervention,” nor can an island

be transformed into a “rock.”However, we should not forget that

sea-level rise, presently, is also a commonly recognized

consequence of human activity, qualifying as a certain kind of

“human intervention.” If one were to follow the tribunal’s

reasoning, sea-level rise could likewise not be regarded as

grounds for derogation from the established rights of the

coastal state. A maritime feature’s legal status should therefore

be “sustained” even if it has been submerged by the sea or if

ecological degradation has occurred on it.

On the other hand, it will be interesting to see how the

“sustaining” approach to coping with the effects of sea-level rise

and the theory of “floating baselines” and “dynamic maritime

zones” come to coexist. For example, in an extreme case, when a

fully entitled island can be affected by the sea-level rise to

become a feature that is only above the water at low-tide, it is

still recognized as an island that has a territorial sea, an

economic zone, and a continental shelf starting from its low-

tide line. Furthermore, if this feature is completely submerged, it

is worth considering whether the highest point of the feature

shall be regarded as the only “base point” as the starting point for

maritime areas.

Not surprisingly, proponents of the “sustaining approach”

are also largely positive regarding the legal effects of human

intervention to maintain the status of a feature (Stephens and

Bell, 2015). Although it is still unclear whether the legal status of

submerged maritime features can be “restored” by human

intervention, greater support exists for the effectiveness of

human intervention in sustaining the legal status of maritime

features (Song, 2009). In the same way that an artificial island

does not become a “naturally formed” maritime feature, human

intervention in a “naturally formed” maritime feature does not

make it any less “natural” (Elferink, 2012). The ILC has also

expressed a clear preference on this issue, namely the need for

the relative stability of rights relating to maritime features, as this

does not imply adding new rights but rather only the

maintenance of existing rights and helps to preserve the
36 PCA, The South China Sea Arbitration (The Republic of Philippines v.

The People's Republic of China), Award of 12 July 2016, para.549.
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existing balance between the rights of coastal states and those

of third states.37

Last, this option against reclassification of the legal status of

maritime features requires coordination with “frozen” baselines

and maritime zones as well. For example, in areas where the

coastline recedes within the baselines, the territory may be

converted to internal waters in accordance with Article 7 of

the UNCLOS. Internal waters have the same legal character as

the land, but specific circumstances exist in which third-state

vessels may enjoy the right of innocent passage, and some states

claim sovereign immunity for warships in their internal waters.

However, it remains to be seen whether these rights can be

preserved in “internal waters” transformed from a part of the

land territory of a state.
4.2 Legal and policy options regarding
new rules

As discussed above, the contemporary law of the sea,

including the UNCLOS, or “general international law” as it is

referred to in the Convention’s preamble, does not contain the

necessary normative content to address the challenges that sea-

level rise poses to the international law status of maritime

features. Whether the final decision is allowing the

reclassification of maritime features or sustaining their legal

statuses, the international community requires new rules to

mitigate the uncertainty that sea-level rise will bring to its

members. In the present context, the conclusion and revision

of international instruments, as well as the development of

customary law and historical rights can be regarded as three

possible options. Any of these procedural options have pros and

cons, as elucidated in the following paragraphs.

4.2.1 Modifying or concluding
international documents

It has been suggested that the most straightforward

approach to addressing the incompatibility of sea-level rise

with existing rules is initiating a process of revising the

UNCLOS by amending or expanding it (Hayashi, 2011).

On the one hand, states parties are entitled to regulate the

issue of sea-level rise in the form of a protocol or an independent

document separate from the UNCLOS. However, this step, in

addition to requiring a broad consensus among states, must

consider the complex interactions (Oral, 2018) that the

document may have with the UNCLOS and technically avoid

a continuation of interpretation difficulties resulting from the

ambiguity of texts. A relatively reasonable option would be

arriving at an agreement regarding the legal effects of sea-level
37 ILC, Sea-level Rise in Relation to International Law - Reports of the

co-Chairs of the Study Group, A/CN.4/740 (28 February 2020), para.218.
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rise on the legal status of maritime features through an

instrument among a range of states that adopt a fairly

consistent legal position concerning this issue (e.g., amongst

small island states in the Pacific region) as a tool for addressing

the gap in the UNCLOS.

On the other hand, according to the UNCLOS, any state

party has the privilege to submit a request to amend the

UNCLOS by either the general procedure or the simplified

procedure. However, the conditions for the adoption of both

these procedures are extremely demanding: the former requires

the unanimous agreement of all states parties on the substance

for a period of 12 months, whereas for the latter, no state can

object to the choice of procedure or the substance.38 Currently,

the position of a significant number of states parties on this issue

is unclear, and widespread concern exists that others are using

the amendment of the UNCLOS to expand their own interests

(Whomersley, 2021). A Chinese author has expressed strong

objections and cautioned that their government should reject

“opening Pandora’s box” to revise the UNCLOS (Fu, 2014). It

seems, realistically, less feasible to obtain sufficient consensus

and agreement to initiate and achieve a formal amendment to

the UNCLOS.39 Simultaneously, the revision of this document

alone cannot directly bind non-parties outside of it, including

some major maritime powers, and may cause friction between

contracting states and non-contracting states owing to

divergent views.

4.2.2 Developing international custom
The evidence of customary international law is based on

widespread state practice and the belief that such practice is

obligatory due to “the existence of a rule of law requiring it.”40

Promoting the formation of a new customary international law

is sometimes considered a better way to address the legal

challenges of sea-level rise (Caron, 1990). In the context of this

environmental phenomenon, states can clarify their legal

position on the status of maritime features and adopt practical

actions consistent with it, thus developing a new rule commonly

accepted by members of the international community. For

example, a state can consistently maintain legislation and

enforce jurisdiction over a maritime feature that is submerged

at high tide due to rising sea levels, using the criteria of an

“island” and “gain approval of such practice in the relevant

international forums” (Hayashi, 2011).

Today, the Pacific states that potentially suffer from the

adverse effects of sea-level rise lobby extensively for the
38 UNCLOS, Art.312-316.

39 ILA, Report of the Committee on Baselines under the International

Law of the Sea in Sofia Conference (2012).

40 Draft Conclusions on Identification of Customary International Law,

with Commentaries, Conclusion 4-10.
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international acceptance of rules to support their interests and

take considerable action in doing so (Kaye, 2017). In 2010, the

Pacific Islands Forum adopted the Pacific Oceanscape

Framework: Advancing the Implementation of Ocean Policy

common declaration, which states that the forum will work to

defend the undiminished maritime rights of its members (PIF,

2010). Subsequent position papers such as the Samoa Pathway,

the Palau Declaration, and the Taputapuatai Declaration on

Climate Change have also pointed to varying degrees of the

“sustaining” approach. Australia, New Zealand, the Federated

States of Micronesia, Fiji, and the Marshall Islands have also

expressed backing for this proposal.41

On August 6, 2021, the Pacific Islands Forum issued a

declaration stating that equity, fairness, and justice are key

legal principles underpinning the UNCLOS, that the drafters

of the document did not consider the impacts of sea-level rise

and that, therefore, the UNCLOS is based on the premise that

coastlines and ocean features are generally considered stable

when determining maritime zones. In this case, coastal states,

particularly small island developing countries and low-lying

countries, already rely on maritime rights under the UNCLOS

to plan their own development, and their existing maritime

rights and interests will not be diminished by sea-level rise (PIF,

2021). All these declarations not only emphasize the stability of

maritime zones but also, in fact, express a position against the

reclassification of the legal status of maritime features.

However, a “threshold” exists for the emergence of

customary rules, which usually requires the accumulation of

evidence of state practice and opinio juris on a large-scale, and

this can take a considerable period of time.42 At least in the view

of the ILC, current state practice has not yet matured into a rule

of customary international law. Moritaka Hayashi notes that

some islands may be submerged or subject to disputes before

such a rule is ultimately formulated (Hayashi, 2011).

4.2.3 Seeking acceptance for regional customs
The draft conclusions of customary international law

recognize that customary law can develop among a limited

number of states and apply to themselves.43 In other words,

regional customary international law is a rule of international

law with a regional application provided to a particular area by

the unique values shared by its member states (Forteau, 2006).
41 ILC, Sea-level Rise in Relation to International Law - Reports of the

co-Chairs of the Study Group, A/CN.4/740 (28 February 2020), para.90-

96.

42 ILC, Sea-level Rise in Relation to International Law - Reports of the

co-Chairs of the Study Group, A/CN.4/740 (28 February 2020), para.104.

43 Draft Conclusions on Identification of Customary International Law,

with Commentaries, Conclusion 16.
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The small island countries that are desperate to maintain their

rights are mostly concentrated in the Pacific and Southeast Asia,

and adopting the customary regional law approach would obviate

the need for them to provide evidence of extra-regional state

practice and certainty. Such evidence of state practice and opinio

juris in a relatively small area would be easier and would equally

contribute to the regional order and stability. It should be noted,

however, that regional customary international law cannot bind

other states and that if some of them choose to ignore regional

rules, they may act against these rules and vice versa.
5 Recommendations for addressing
adverse impacts

As Louis Sohn commented in his work, in terms of the

development of international law, “the states are the masters of

the house” (Sohn, 1995). The rules of international law must try

to keep up with the needs of “their consumers and custodians,”

or they will soon be abrogated “like any prescription” (Reisman,

2006). When we consider the role that international law should

play in the event of sea-level rise, it is imperative to consider the

will and thoughts of the majority of members of the

international community. Only then can the rules proposed by

jurists be accepted and truly contribute to the stability and order

of the world’s oceans. In this part, based on observations

regarding the claims and actions from various parties, we

present some recommendations for developing relevant rules

to legally mitigate the adverse impacts of sea-level rise.
5.1 Rethinking normative stability under
the dynamics of natural conditions

As discussed above, significant sea-level rise due to climate

change poses challenges to the rule of law, but technically

speaking, this is not due to any defects in the current legal

regime. There is nothing “wrong” with the UNCLOS’s

provisions on the legal status of maritime features and the

boundaries of maritime zones. Legislators need not—and

indeed they did not—feel guilty for not having been able to

anticipate such changes in natural conditions that were neither

significant nor predictable at the time of drafting the treaty. We

recognize, as well, that the current rules are clear and

unambiguous and therefore do not leave enough room for

“legal interpretation.”

Nevertheless, it is incumbent upon international law and

international lawyers not to stop here. As the ILC observed, sea-

level rise places coastal states, especially low-lying island states, at

risk of losing extensive maritime zones and further depriving their

governments of their main assets and their people of the resources
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on which they depend for their livelihoods due to the degradation

of maritime features. The consequences could be catastrophic, not

only bankrupting numerous small island developing states but

also creating large numbers of refugees. This is unacceptable for

both the international community and potentially affected

countries. In this context, numerous impetuses exist for

initiating the process of international law-making.

First, it appears that maintaining the stability of states’

interests and taking care of the interests of potentially affected

countries have started to be seen as a general principle in the case

of sea-level rise. A preliminary conclusion is that the UNCLOS

allows countries to strengthen their own coastlines against sea-

level rise through physical measures, such as reclamation and

dyking. However, coastal enhancement projects to combat sea-

level rise are economically or technically unaffordable for the

small island developing states that are the most affected. It is

likely that they will have to sit back and watch the rising waters

threaten their marine features because they cannot afford such

human interventions. Under these circumstances, small island

states mostly have no choice but to assert their rights through

legal solutions. In recent years, coastal states, represented by the

Pacific Island countries, have continuously taken the position

that sea-level rise should not derogate from the rights granted to

them by the UNCLOS. In other words, in these international

views, the rights that have been acquired should not be legally

derogated, although no concrete and feasible options have been

proposed. Other states in the international community seem to

recognize the legitimacy of such a claim—even though it is not

consistent with the existing rules—and have not raised

noteworthy objections to it. This valuable consensus has laid

the foundation for international law-making in the future.

Additionally, the question of how to cope with the effects of

sea-level rise is essentially related to justice in the distribution of

the consequences of climate change. As some researchers have

pointed out, sea-level rise is not simply a natural phenomenon but

also a consequence of human activity: Greenhouse gas emissions

contribute to global warming, which, in turn, triggers the melting

of ice sheets. The major emitters of greenhouse gases, both

historically and currently, are not the small island states that

experience the greatest impact of sea-level rise. While it is

admittedly difficult to establish legal causality, clearly, industrial

countries have a greater moral responsibility for these

consequences. Therefore, it is unreasonable and inconsistent

with the notion of international justice to allow small island

states to suffer from sea-level rise. Not only is it necessary for

industrial countries to reach out to potentially affected countries

and their people, but it is also incumbent upon the international

community to embrace a rule that favours or does not harm their

interests in response to the effects of a rise in sea-level.

Finally, the preamble to the UNCLOS focuses on legal order

and stability, which is of some help in understanding the issue.

This view, which “pure” international law scholars may find
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distracting, is that the order upon the law of the sea is not a mere

rule of law but more a reflection of the distribution of interests

among states. Indeed, the so-called certainty, universality, and

consistency (Lal, 2017) in the law of the sea do not preclude

changing the rules; on the contrary, the balance of interests

among states can be ensured through international law-making.

Thus, it seems that the making of international law to cope

with the effects of sea-level rise on maritime features is a proper

choice at both the practical and the logical levels. It is consistent

with the consensus of the international community and does not

undermine the existing international order as well. Thereafter,

we must consider a feasible “international law-making

programme” in a more concrete context.
44 UNCLOS, Art.74.3 & 83.3.
5.2 A balanced path under the
“community” initiative

A global consensus recognises that sea-level rise is now

posing a long-term threat to all people from countries in

different ways. However, Pacific Island countries find

themselves in a more urgent situation. Rising sea levels

threaten to submerge entire is lands, making them

uninhabitable or completely inundated. Pacific Island states

have made urgent appeals and struggled to maintain their

coastlines (PIF, 2021). All countries should be aware, however,

that the effects of sea-level rise on maritime features are not only

a challenge to certain states. Instead, it is a sustainable

development issue that the international community should

seek to address through cooperation and solidarity in many

aspects. At least on this issue, countries should be seen as a

community with a shared future. In pursuing their own interests,

states should take into account the legitimate concerns of other

countries and promote common development.

Fortunately, the international legal system provides us with

more affordable and feasible approaches to mitigating the effects

of sea-level rise than the physical enhancement of the long

coastline. First, to ensure certainty, fairness and justice,

“permanent sovereignty over natural resources” should be

emphasised as a principle. When sea-level rise begins to erode

shorelines, potentially altering baselines and ocean area

boundaries, these ocean areas should be “frozen” (Caron,

1990; Freestone et al., 2017; Ma, 2021), as many scholars have

discussed. However, if the effects of sea-level rise are so severe

that this will change the legal status of maritime features,

potentially causing coastal states to lose their entire, exclusive

economic zones, continental shelves, or even territorial seas,

simply “freezing” the boundaries of maritime zones may not be

sufficient to fully protect the interests of coastal states from loss.

A more direct approach might be to legally allow coastal states to

retain the original status of maritime features. This approach

would have two advantages. On the one hand, the link between
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the land territory and the maritime zone is preserved, consistent

with the principle of “land dominates the sea”. On the other

hand, the coastal state is given a new option to resurface the

sunken territory, that is, to restore it to its original status when

the relevant capacity is available, preventing it from facing the

risk of being legally considered an “artificial island”. This would

allow potentially affected states enough time to plan and

implement actions to address the effects of sea-level rise.

Second, in addition to identifying guidelines in principle, a

number of specific issues require further discussion. Although

the UNCLOS does not make the depositing or publishing of

baselines or maritime zones an obligation of states, they should

be encouraged to do so in order to legally protect their rights in

the event of coastline instability. Conversely, in the absence of a

convincing reason, a state that does not publish or deposit

baselines according to the UNCLOS may be at a disadvantage

in international law because there may be no evidence of the

location of the “normal” coastline. Such an approach would also

prevent states from expanding their maritime areas in response

to sea-level rise. Concerning the “convincing reason”mentioned

above, the existence of disputes over relevant sea areas or

features should be taken into account. In such cases, the

countries concerned often avoid unilateral declarations of

baselines or maritime zones out of political consideration for

maintaining the status quo in order to avoid the worsening of

disputes. This is also in line with obligations under provisions of

the UNCLOS44 but may lead to changes in the coastline or the

legal status of the disputed features due to sea-level rise. In this

regard, the parties in disagreement should be encouraged to

jointly determine the location and coastline of the disputed

features and to publish or properly preserve this information to

address the possible adverse effects of sea-level rise.

Third and perhaps most importantly, choosing the

appropriate procedural options for this issue must be

thoughtfully considered at this stage. Although scholars have

proposed a number of solutions to the threat posed by sea-level

rise, as already discussed, they all suffer from a number of flaws,

such as being impractical or taking too long. Given the urgency

and complexity of the challenges, the fruit of international law-

making can be achieved through a hybrid approach. Attempts to

amend the UNCLOS through a formal process may not go as

planned, but a supplementary agreement or resolution may be

supported in the ICC’s Assembly of States Parties or other

international forums. Nevertheless, we should not expect too

much from this. The effects of sea-level rise on maritime features

and areas are both widespread and unpredictable, and the idea of

a single agreement to solve the problem once and for all is not

realistic. In this sense, a more appropriate option might be to
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codify and develop in treaty law the principle of maintaining the

rights of coastal states –including the “freezing” of maritime

zones and the legal status of features. The more specific and

procedural rules therein would, in turn, be subject to

international/regional customary law, depending on the future

practice of states. In this process, UN agencies, particularly the

ILC, have an important role to play, both in drafting treaties and

in facilitating the formation of consensus. In addition, adjudging

states that experience sea-level rise where maritime features are

particularly threatened, as specially affected states, may help

enhance the significance of their practice in the identification of

customary international law, although the actual meaning and

effects of the doctrine are still subject to contested opinions

(Heller, 2018; Yeini, 2018).

Last, the international community can contribute much

more than simply promoting in-time legal solutions to

mitigate the effects of sea-level rise. First, capable states are

encouraged to provide funding and technology to developing

low-lying countries to strengthen their fragile coastlines. This

assistance should be sustainable and institutionalised. Economic

and technical assistance in exchange for a commitment to

marine protection could be considered a viable model. Second,

it should be established as an international obligation under the

UNFCCC that countries should provide the necessary land for

potentially affected countries to maintain their own coastlines

and facilitate the migration of their nationals when they fail to

protect their territory from sea-level rise. Finally, state mergers

could also be an option, although mergers for “natural” reasons

have not been common throughout human history. It should be

noted that among these options, retention of the status of

maritime features and the maritime zone is of considerable

importance. From the perspective of realist international

relations theory, this would give the potentially affected states

a more favourable negotiating position to truly achieve the

guarantee of their interests and the rights of their nationals.
6 Conclusion

The challenges posed by sea-level rise to islands and low-

lying coastal areas are intensifying as the effects of climate

change become apparent. While small island states are already

taking various measures to strengthen their coastlines against

erosion from rising seawater and to protect their people from

displacement, it is both economically and technically

unsustainable to rely solely on physical measures. In this

context, international law is considered an important tool for

maintaining the rights of coastal states to mitigate the effects of

sea-level rise. Much of the earlier discussion revolved around the

effects of sea-level rise on baselines and maritime boundaries,

while downplaying the topic of the legal status of marine features

and often ignoring the necessary boundary between treaty
Frontiers in Marine Science 16
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interpretation and international law-making. By contrast, this

paper recognizes that the legal effects of sea-level rise on the

status of maritime features and the issue of maritime boundaries

are two related but distinct subjects and that there is insufficient

room for treaty interpretation on this issue; therefore, we need to

turn to international law-making in the law of the sea.

The legal questions arising from the effects of sea-level rise

on maritime features consist of three main aspects: (1) the

potential reclassification of legal status due to rising waterlines;

(2) the potential reclassification of legal status due to ecological

degradation; (3) the legal effects of human intervention measures

in response to sea-level rise. Our research has revealed that no

rules exist in the current legal system for addressing these

challenges. The UNCLOS does not provide for whether the

legal status of maritime features should be reclassified in the

context of sea-level rise, in terms of the history of contracting,

the context or the “object and purpose” of the treaty. Attempting

to solve the legal challenge merely by interpreting the existing

rules is not feasible. International law-making should be seen as

the path to pursue. Therefore, international law-making will be

necessary to mitigate the effects of sea-level rise on maritime

features. Regarding the substance of the rules, the reclassifying

approach or the sustaining approach each has its proponents

and both must deal with issues related to baselines and maritime

boundaries. Procedural options for international law-making,

including treaties , also have their own advantages

and disadvantages.

Based on the above discussion, the optimal approach would

be establishing the general principle of sustaining the legal status

of maritime features in the law of the sea. Revising existing rules

in the context of sea-level rise does not conflict with the

requirements of the international legal regime to maintain

stability and consistency. By contrast, it reflects the

maintenance of the vested interests of states and helps avoid

disruption of the order already established by the UNCLOS and

general international law. As far as procedural options are

concerned, it would likely be disappointing to expect that a

single international instrument—whether the amending of the

UNCLOS or the adopting of a new agreement—would solve all

related problems. Developing a conclusive treaty to codify the

initial consensus and developing specific rules consistent with it

through customary law might be a more viable approach.
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Taiwan is one of the largest distant water fishing (DWF) nations worldwide, and

relies largely on the migrant labor to keep costs low. However, this industry has

caused Taiwan to be listed in the 2020 “List of Goods Produced by Child Labor

or Forced Labor” of the U.S. Department of Labor. In view of this, the Taiwanese

government is actively adopting further management measures to supervise

the domestic and foreign fishermen agencies. It is because the latter has been

involved in many disputes, especially in recruitment, payroll, and labor

contracts, which directly or indirectly affect the rights of migrant fishermen.

On the other hand, although the C188 Work in Fishing Convention has

stregthend the protection of the fishermen’s human rights, it still stays

ambiguous in terms of private agency management. That is also why so

many disputes have been caused in recent years.This study conducts a

comparative analysis of the agency management systems in the primary

source countries of Taiwan’s distant water fishing migrant fishermen (that is,

Indonesia, the Philippines, and Vietnam), as well as interviews with distant water

fishing stakeholders to provide insights on the improvement of agency

management and migrant fishermen’s rights in Taiwan. The findings imply

that the positive interaction, mutual trust, and understanding of laws and

regulations between fishermen’s exporting and importing countries lead to

future cross-national collaboration. This study suggests that the Taiwanese

government should follow the spirit of the C188 but not be restricted to the

Convention texts to amend or formulate regulations and policies of agencies

for fully protecting the rights of migrant fishermen.

KEYWORDS

Agency System, Distant Water Fisheries, Human Rights, Migrant Fishermen, SDGs,
Southeast Asia
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1 In 2022, the monthly minimum wage has risen to 550 US dollars from

450 US dollars. Please refer to “Action Plan for Fisheries and Human Rights

in 2022” (Council of Agriculture, Taiwan, 2022).

2 Safeguarding Against, And Addressing Fishers’ Exploitation at Sea is a

project of Plan International and with funding from the U.S. Department of

Labor. It is working to reduce forced labor and human trafficking in the

fishing industry in Indonesia and the Philippines (SAFE Seas, 2022).

Hung et al. 10.3389/fmars.2022.1097378
1 Introduction

More than 40 million people worldwide are trapped in modern

slavery, and more than 24 million are in forced labor (Minderoo

Foundation, 2018). The global fishing industry is currently plagued

by forced labor, and consumers are unaware of the true cost of

buying seafood in shops or restaurants, while exploited workers are

exposed to the risk of unpaid labor, exhaustion, violence, injury, and

even death. Therefore, the distant water fishery industry is

considered one of the most dangerous occupations. The majority

of this workforce comes from Southeast Asia, where unethical

agencies target vulnerable groups such as the poor, and recruit

fishermen in large numbers without the commitment to good

wages at sea (The ASEAN Post, 2019; Scalabrini Migration

Center, 2020; Urbina, 2022), violating United Nation’s Sustainable

Development Goal (SDG) 10: Reduce inequalities.

In 2020, the U.S. Department of Labor (USDOL) reported the

2020 List of Goods Produced by Child Labor or Forced Labor. For

the first time, Taiwan’s DWF products were listed as forced labor

and included in the list, seriously affecting Taiwan’s international

reputation (Thomas, 2020). According to the report, although

Taiwan’s DWF industry is ranked second only to China, migrant

fishermen often encounter forced labor issues, such as unpaid wages,

withholding of passports, excessively long working hours, hunger,

and dehydration; these are severe violations of forced labor rules. The

report points out that during the recruitment process, overseas

agencies sometimes use false wages or contracts to deceive

fishermen and require them to pay recruitment fees and sign debt

contracts (USDOL, 2020).

Fishing is a labor-intensive industry, and labor shortages have

appeared acute in Taiwan due to the industry structure change.

Therefore, importing foreign crew has been the primary means of

filling the labor gap. The statistics exhibit that the number of

domestic DWF workers in Taiwan has dropped from 26,000 in

1990 to 12,000 in 2020, and it is still showing a trend of continuous

decline. Moreover, in 2021, Taiwan’s DWF enterprises employed

18,807 foreign workers, of which 11,790 (62.7%) from Indonesia,

5,302 (28.2%) from the Philippines, and 1,250 (6.65%) fromVietnam

are the top three exporting countries for migrant fishermen in

Taiwan, far exceeding the number of domestic workers of distant

water fishermen. The number of fishermen from these three

countries exceeds 90% of the foreign workers (Scalabrini Migration

Center, 2020; Aspinwall, 2021; Yen and Liuhuang, 2021) (Table 1).

Foreign fishermen have made significant contributions to

Taiwan’s DWF industry, but new problems have gradually arisen

in employment, especially around the issue of fishermen’s rights,

which has received great international attention. Taiwan’s principal

regulations on DWF migrant fishermen employment –

“Regulations on the Authorization and Management of Overseas

Employment of Foreign Crew Members Regulations on the

Authorization and Management of Overseas Employment of

Foreign Crew Members” is based on the”Act for Distant Water
Frontiers in Marine Science 02
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Fisheries”. The purposes of the regulations are for strengthening the

management of DWF, curbing “Illegal, Unreported and

Unregulated Fishing” (IUU), improving the traceability of catches

and fishery products, and promoting the sustainable operation of

offshore fishing. The regulations of foreign fishermen employment

by agencies, the conditions of establishment, the contract and

management of fishermen, and the security deposit (Council of

Agriculture, Taiwan, 2016; Jane, 2020), along with monthly

minimum wage, insurance (accident, medical, and general death),

rest periods, and medical, transportation, accommodation and

other expenses incurred due to work (Executive Yuan, Taiwan,

2017; Executive Yuan, Taiwan, 2022; Council of Agriculture,

Taiwan, 2022) are also managed by these regulations.1 Although

it seems integral on issues related to foreign fishermen, however,

according to Scalabrini Migration Center (SMC), the DWF

regulations in Taiwan still need improvement, especially on

migrant fisher agencies, including qualifications of intermediaries,

attribution of responsibilities, roles in labor disputes, government

supervision, and legal norms (Scalabrini Migration Center, 2020).

On the basis of report of SAFE Seas (Safeguarding Against, And

Addressing Fishers’ Exploitation at Sea)2, the cause of dispute about

labor and human trafficking in the fishing industry, not only

government’s legal institution and supervision system but also

crew agencies management. Actually, the exploitation exist in

labor condition, environment and wage, etc., and it is related to

crew agencies (SAFE Seas, 2021).

According to the investigation report of the Taiwan Control

Yuan, there are five significant deficiencies in the employment of

foreign crews in the DWF industry. First, lack of training in

leadership and communication skills; second, the incomplete

legal framework of the fisheries industry and insufficient labor

protection; third, insufficient interpreters to effectively assist in

communication; fourth, insufficient investigative workforce and

agreements, leading to labor exploitation problems; and fifth,

insufficient communication mechanisms among governmental

sectors. Having said that, Taiwan continues to promote and

facilitate related improvements in response to the unfortunate

cases involving migrant fishermen in Taiwan’s DWF, including

the formulation of “Key Points of Service Quality Evaluation for

Overseas Employment of Non-Taiwanese Crew Agencies” and

the enactment of “Regulations on the Authorization and

Management of Overseas Employment of Foreign Crew

Members” (The Control Yuan, Taiwan, 2021), which shows
frontiersin.org
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that Taiwan is placing increasing emphasis on agency

management and migrant worker recruitment.

According to the “2018-2020 Right Protection and Intention

investigation of Overseas Employment of Foreign Crew

Members” published by Fisheries Agency in Taiwan, the main

issues reported from the interviews of migrant crews in such

fishing ports as Qianzhen, Xiaogang, Cijin in Kaohsiung City

and Donggang, Yanpu in Pintung County are not knowing the

complaint hotline, lack of rest time, not signing a contract with

the shipping company or agency, not holding a contract or

contracts being withheld. (FA COA, Taiwan, 2019; FA COA,

Taiwan, 2020; FA COA, Taiwan, 2021) (Table 2).

In recent years, the Taiwan government has been actively

addressing the controversial issues of DWF, attempting to

converge with the international community and fulfilling its

international obligations. Therefore, in 2022, the Fisheries Agency

enacted “Action Plan for Fisheries and Human Rights” with seven

strategies covering the implementation of labor conditions,

strengthening living conditions and social security, strengthening

the management of agencies, monitoring the management

mechanism, strengthening the management of expedient ships,

establishing and deepening international cooperation, and

promoting the partnership for the common good to improve the

working conditions and rights of foreign fishermen (Executive Yuan,

Taiwan, 2022).3 Following are agency-related sections. (Table 3):
3 In response to the issue of forced labor in the 2020 U.S. Department of

Labor's "Child Labor and Forced Labor Goods List", the Fisheries

Administration made, revised and enacted the policy and law to comply

with the spirit of the C188 Convention, such as "Regulations for the

Issuance of Building Permit and Fishing Licenses", “Action Plan for

Fisheries and Human Rights” , "Standard Operating Procedures for

Acceptance, Notification and Handling of Disputed Information on

Disputed Information of My Country's Overseas Employed Non-Chinese

Crewmen for Suspected Violation of the Human Trafficking Prevention

and Control Law", "Services of Overseas Employment of Non-Chinese

Crew Agencies" “Key Points of Quality Evaluation", "Principles of Review of

Living Care Service Plans for Overseas Employment of Non-Chinese

Seamen", "Management Rules for Fishing Vessels", etc. (Liu, 2021;

Council of Agriculture, Taiwan, 2022).
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The Work in Fishing Convention (C188) has become an

essential international convention signed by many countries and

gradually influenced the importing countries (such as Taiwan) and

exporting countries (such as Indonesia, the Philippines, Vietnam) of

fishermen as the basis for the amendment of laws and regulations

related to DWF and fishermen (International Labour Organization,

2007; Simmons & Stringer, 2014; Zhou et al., 2019; Vandergeest &

Marschke, 2021; Yen and Liuhuang, 2021). Although C188

enhances the system of fishermen’s working and human rights, it

is somehow unclear in employment agencies, and this is why the

focus on fishermen’s rights has gradually turned to agencies in

recent years. However, Most of report and journal article are still

focus on supervision system and legal institution, especially

importing countries. But discussion of angencies is few, especially

exporting countries. So it is necessary to discuss agencies of DWF

migrant fishermen of exporting countries.

Therefore, this study conducts a comparative analysis of the

agency management system in the major source countries of

Taiwan’s DWF migrant fishermen (Indonesia, the Philippines,

and Vietnam), and interviews with DWF stakeholders are also

implemented, in order to improve the Taiwan government’s

promotion of the agency management system, thereby

promoting the development of fishermen’s rights.
2 Challenges for fishermen-
exporting countries in migrant labor
management

2.1 Indonesia

The central authority in charge of migrant worker agencies

in Indonesia is “The National Board for the Placement and

Protection of Indonesian Overseas Workers”(Badan

Pelindungan Pekerja Migran Indonesia, BP2MI), and one of

its policy guidelines is to protect Indonesian migrant workers,
TABLE 1 Numbers of employed foreign fishermen in Taiwan’s distnt water fishing (unit: person).

Nation/Year 2015 2016 2017 2018 2019 2020 2021

Indonesia 9,066 9,785 10,524 13,003 13,008 13,170 11,790

the Philippines 4,970 4,768 4,951 5,998 6,030 6,144 5,302

Vietnam 1,666 1,271 1,037 1,109 948 1,113 1,250

Other 296 466 1,103 283 479 527 465

Total 15,998 16,290 17,615 20,392 20,465 20,954 18,807

Source: Yen and Liuhuang, 2021.
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which is “to combat nonprocedural PMI delivery syndication”

(Memerangi Sindikasi Pengiriman PMI Nonprosedural)

(BP2MI, Indonesia, ).4 Thus, its two strategic goals are: (1) to

enhance the protection and welfare of Indonesian migrant

workers and their families; (2) to implement good governance.

This policy enhances the welfare of Indonesian migrant workers

and their families as national assets through the placement and

protection of skilled and professional Indonesian migrant

workers, and to implement efficient, effective, and accountable

organizational governance. Over the past decade, Indonesia has

gradually paid more attention to the rights of Indonesians

working abroad, including working and human rights,

especially migrant fishermen’s rights. Therefore, Indonesia has

started to establish regulations to protect Indonesian fishermen

working overseas, and the central regulation related to the

agency is “2013 About Recruitment And Placement Of

Crew”(Permenhub No. Pm.84 Tahun 2013 Tentang

Perekrutan Dan Penempatan Awak Kapal).

Indonesia Ocean Justice Initiative (IOJI) held a conference

on “the role of the government in the placement and protection

of Indonesian migrant workers on foreign fishing vessels” in
Frontiers in Marine Science 04
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2020 and proposed important policy guidelines and indicators.

The director of BP2MI, Benny Rhamdani, and the chief

executive officer of IOJI, Dr. Mas Achmad Santosa, mentioned

the complaints and disputes of international fishermen in recent

years; Taiwan was the country with the most complaints,

accounting for more than 30% (Rhamdani, 2020).5

Most distant-water fishermen in Taiwan come from Indonesia,

but they are often mistreated by low wages, long working hours,

poor working conditions, poor living conditions, and physical

abuse. Even worse are wage withholding and agencies’

exploitation (The Jakarta Post, 2017). Additionally, according to

the report of Human Rights at Sea, many Indonesian fishermen in

Taiwan are often faced with undesirable situations, such as medical

errors, poor communication, unexpected changes in contracts, and

deductions from paychecks, all of which are related to the inaction

or malicious behavior of agencies (Chiang, 2019).
TABLE 2 Major complaints from the foreign fishermen(2018-2020).

Item Year 2018 2019 2020

Contract 89(20.7%) 377(85.9%) 292(58.1%)

Payroll 108(25.1%) 45(10.3%) 81(16.1%)

Rest 297(69.1%) 179(40.8%) 193(38.4%)

Living 52(12.1%) 71(16.2%) 70(13.9%)

Bullying 37(8.6%) 22(5.0%) 16(3.2%)

Grievance Channel 328(76.3%) 403(91.8%) 460(91.5%)

Source: FA COA, Taiwan, 2019; FA COA, Taiwan, 2020; FA COA, Taiwan, 2021.
fro
TABLE 3 ”Action Plan for Fisheries and Human Rights” agency-related sections.

Item Policy Content

Salary
payment

Establish and
implement guidelines
for paying crew wages

Formulate the "Guidelines for Employers Paying Salaries of Foreign Crew" and increase the salary of migrant workers
once every two years.

Agency
management

Strengthen agency
management

Strengthen the licensing conditions for agencies, and foreign agencies must obtain permission from the Ministry of
Labor; clarify the obligations and responsibilities of agencies, foreign agencies are not allowed to transfer crew wages, and
fishing vessels operators cannot be exempted from payment responsibility even domestic agencies transfer the wages to
migrant fishermen.

Labor
inspection

Increase law
enforcement personnel
and the frequency of
labor inspections

Inspect payroll and labor conditions at the operator's and agent's premises, including domestic and foreign ports
(including third-party verification) or on-site inspection on the high seas.

Public-
private
partnership

Agency evaluation
Invite experts and scholars to participate in labor inspections; collect opinions on the agency evaluation from employers'
groups, social organizations, and organizations promoting migrant workers' rights; subsidize private organizations to
organize leisure, festival, and law promotional activities.

Source: Executive Yuan, Taiwan, 2022.
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Among the complaints, wage arrears are the most common

ones. The main reason is that most of the complainants are from

fishermen hired by illegal processes, thus making these fishermen

prone to breach of contracts and vulnerable to exploitation by

employers. Furthermore, the use of Letter of Guarantee (LG) for

crews of high seas voyages does not meet the Indonesian

government’s requirements and regulations on labor contracts,

thus losing this essential protection of fishermen. In sum, the

labor disputes faced by Indonesian migrant fishermen can be

summarized into six key issues: the content of labor contracts,

working conditions, lack of sufficient control by government

agencies, placement of employers without legal regulation

mechanism, lack of comprehensive database making it

challenging to handle cases immediately, and unfavorable labor

contracts (Santosa, 2020). Furthermore, two of them might be

attributed to the agencies: 1. The Indonesian government believes

that the lack of a comprehensive national database makes it difficult

to handle cases immediately, mainly the insufficient information of

the domestic and overseas agencies, and crews in Indonesia; 2. Due

to the unfavorable labor contract for the migrant fishermen, the

agencies and the shipowners are exempted from protecting the

fishermen, causing many controversies and problems. As a result,

Indonesia has begun to pay closer attention to the regulation of

agencies in recent years.
2.2 The Philippines

“Philippines Overseas Employment Administration”(POEA)

was established in 1974 under the Labor Code of the Philippines.

The original name was Overseas Employment Development

Board(OEDB), then changed to its current name in 1982. The

mission of POEA is to manage the export of migrant workers

overseas and to protect the rights and interests of migrant

workers. There are two central legal/regulatory systems for

private agencies in the Philippines: “1995 Migrant Workers and

Overseas Filipinos Act” and “Labor Code of the Philippines”

(POEA, Philippines, 1995; DOLE, Philippines, 2017). The rules

related to the overseas placement of fishermen include “Rules and

Regulations Governing the Recruitment and Employment of

Seafarers”, “Standard Terms and Conditions Governing the

Overseas Employment of Filipino Seafarers Onboard Ocean-

going Ships”, “2016 Revised POEA Rules and Regulations

Governing the Recruitment and Employment of Seafarers”

(POEA, Philippines, 2003; POEA, Philippines, 2010; POEA,

Philippines, 2016).

However, in recent years, agencies have often exploited Filipino

fishermen overseas in terms of wages, including excessive monthly

payroll deductions and placement fees or job search fees to disguise

high loans. This situation exists not only in Philippine agencies but

also in Taiwan (Taiwan News, 2020). In fact, Filipino and

Taiwanese agencies have charged various fees to Filipino fish

workers, including transportation, documentation, training, and
Frontiers in Marine Science 05
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medical fees. This situation also makes it necessary for Filipino

fishermen to pay certain types of fees to obtain a job, and these

practices have long been in the gray area of the laws, or even illegal

in the Philippines and Taiwan (Verité, 2021). Moreover, illegal

agencies in the Philippines often recruit fish workers in the

countryside, using deceptive and unrealistic wages, and refund of

deposits to lure in cooperative Taiwanese fishing vessels. (personnel

of Rerum Novarum Center, personal communication, 2021/09/02;

Urbina, 2015). Therefore, the migrant worker agency is the problem

that needs to be addressed urgently for the Philippine government.

Given that the economy is opening up and the number of

migrant workers is increasing rapidly, the Department of Labor and

Employment(DOLE)of the Philippines asserts that the government

should ensure fair and ethical recruitment as the key to helping

Filipinos choose to work overseas. The Philippines has been actively

adopting immigration policies and frameworks for a long time. In

order to further protect the rights and welfare of Filipino migrant

workers, “National Action Plan to Mainstream Fair and Ethical

Recruitment”(NAP-FER) plays an important role. NAP-FER is a

significant commitment of the Philippines fully engaged to promote

the Global Compact for Safe, Orderly, and Regular Migration

(GCM) and the United Nations Sustainable Development Goals

(SDGs) with six strategic goals: 1. formulate a reward system and

strengthen the existing overseas labor recruitment registration and

approval system;2. develop a code of ethical standards for overseas

labor recruitment and encourage its adoption by private

recruitment agencies and staffing industry associations; 3. develop

and promote due diligence and self-assessment tools to enhance

and simplify current policies and systems based on international fair

and ethical recruitment standards;4. ongoing capacity building in

fair and ethical recruitment principles and standards; 5. launch

extensive informational, educational, and communicational

campaigns to raise awareness of legal employment processes,

illegal employment and human trafficking risks, and worker

rights and responsibilities; 6. Improve existing reporting,

monitoring, and remediation of Filipino migrant workers to

address gaps in grievances, perceptions, and descriptions of

previous mechanisms (DOLE, 2021; Leon, 2021; Noriega, 2021).

From the above, it is clear that the role of Philippine agencies is

highlighted during migrant worker recruitment by the government,

and the international ethical standards are gradually adopted for

future recruitment and incorporated into the National Action Plan

to protect Filipino migrant workers overseas.

The NAP-FER follows the guideline: “Robust Legal and Policy

Framework That the Philippines Already Has As One of the Top

Labor-Sending or Worker-Deploying Countries Worldwide”,

which has five key elements: 1. facilitate fair and ethical

employment and ensure decent working conditions; 2. promote

sustained, inclusive and sustainable economic growth, full and

productive employment, and decent work for all; 3. reduce

inequalities within and between countries; 4. protecting the rights,

promoting the welfare, and increasing the opportunities of overseas

Filipinos (OFs) in “Philippine Development Plan 2017-2022”; 5.
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National and international legal and policy frameworks such as

Committee on Migrant Workers (CMW), International Labor

Organization Conventions (ILO Conventions), relevant Philippine

laws, and POEA regulations (Baclig, 2021).
2.3 Vietnam

Themain authority in charge of themigrant worker in Vietnam

is “Ministry of Labor, War Invalid and Social Affairs” (MOLISA),

which was established under Vietnamese “Labor Code” with two

departments dedicated to overseas labor affairs: Department of

Overseas Labor(DOLAB)and the Center of Overseas Labor

(COLAB) (Bộ Lao động – Thương binh và Xã hội, ). Vietnam’s

labor export policy is based on the latest version of “Labor Code”.

According to Article 4 of the Law (Government Labor Policy), there

are seven major guidelines: 1. protect labor rights; 2. protect

employers’ rights; 3. create job opportunities; 4. human resource

development; 5. labor market development; 6. maintenance of labor

relations; 7. ensuring social equity and justice.

The Labor Code of Vietnam was revised in 2019, and Article

150 of the Code, which focuses on “Vietnamese workers working

overseas”, explicitly mentions that “the Government encourages

enterprises, institutions, organizations and natural persons to

seek and expand overseas labor markets in order to export

Vietnamese workers. Vietnamese workers working abroad

shall comply with the laws of Vietnam and the host country

unless otherwise stipulated in international treaties to which the

Socialist Republic of Vietnam is a member.” (Taipei Economic

and Cultural Office in Vietnam, Taiwan, 2020).

Furthermore, “Law on Vietnamese employees working abroad

under employment contract”(NGƯỜI LAO ĐỘNG VIỆT NAM

ĐI LÀM VIỆC Ở NƯỚC NGOÀI THEO HỢP ĐỒNG;69/2020/

QH14), as the fundamental regulations for Vietnamese people

working overseas, proposes five guidelines: 1. encourage the

acquisition of skills overseas and bring them back to Vietnam; 2.

protect the legal rights of Vietnamese workers in overseas labor

contracts; 3. develop a new and safe labor market, targeting high-

income industries to improve the qualifications and skills of

Vietnamese workers working overseas; 4. ensure the protection

for Vietnamese workers working overseas; 5. help Vietnamese

workers overseas for social integration and participation in the

labor market after returning home (Quốc Hội, 2020).

Although the policy focus on migrant workers of Vietnam

doesn’t explicitly include agencies, agencies still play an essential

role as a matchmaker when sending Vietnamese workers overseas.

In addition, the government’s policy is to expect Vietnamese workers

to acquire professional skills from overseas, earn foreign exchange

for the country, and eventually bring them back to Vietnam to

become the driving force of the country’s socio-economic

development. Therefore, the role of agencies will be different from

that of Indonesia and the Philippines and even more unique.
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However, Vietnamese fishermen are often subjected to

mistreatment, overtime work, restriction of freedom, and other

treatment on Taiwanese fishing vessels, and wage disputes happen

frequently (VN Express International, 2017). According to the report

of ScalabriniMigration Center, many fishermen are charged high fees

by agencies before going overseas. In addition to the $1,000 anti-

runaway deposit, they must also pay a relocation fee (about $2,000)

and other fees that are partially or fully deducted from their wages.
3 Scope of research
and methodology

3.1 Comparison of the migrant fisher
agency system

C188 is the current international norm and standard for

protecting fishermen’s rights, and the relevant norms of agencies

are mentioned in Article 22. For instance, the prohibition of

recruitment and placement services from using means,

mechanisms, or lists to prevent or deter fishermen from working

and require no fees for recruitment or placement paid by the fisher.

Therefore, this study compared the issues related to agencies

mentioned in C188, including the management system, the main

functions, and the recruitment system. Countries included in this

study were Taiwan’s top three major source countries of migrant

fishermen, namely Indonesia, the Philippines and Vietnam. The

dimensions of comparison and the relevance to C188 are described

in Table 4 (Peterson, 2005; Pickvance, 2021; Wang, 2021).
3.2 Focus group

In this study, we invited Taiwan’s DWF stakeholders, including

officials from the Fisheries Agency, observers, Taiwan’s local

agencies, NGOs, and fishery organizations, to conduct focus

group interviews on the agency system for distant-water

fishermen. According to McLafferty (2004), the focus group is

appropriate for providing insights into participants’ attitudes,

beliefs, and opinions on the specific issue. More than 50 agencies

participated in the discussion to provide information to support the

analysis of literature and regulations.
4 Comparative analysis of
migrant fisher agency system
in three countries

4.1 Agency management system

According to the current regulations in Indonesia,

companies or institutions can undertake crew agency business
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with one of the three licenses, namely “Trading Business Permit”

(Surat Izin Usaha Perdagangan, SIUP), “Recruitment and

Placement Seafarers Agency’s License” (Surat Izin Usaha

Perekrutan dan Penempatan Awak Kapal, SIUPPAK), and

“License of Indonesian Migrant Workers Placement Agency”

(Surat Izin Perusahaan Penempatan Pekerja Migran Indonesia,

SIP3MI) (Santosa, 2020). SIUP is a business license issued by the

Ministry of Trade in Indonesia, which mainly permits trading

activities, including selling and leasing of commodities or

services. Any company engaged in trading business must hold

a SIUP (DPMPTSP Provinsi DKI JAKARTA, Indonesia, ; PPID,

Indonesia, 2020). SIUPPAK is issued by the Ministry of

Transportation in Indonesia. The Indonesian agencies with the

SIUPPAK license have the largest number of cooperation with

the Taiwanese agencies (personnel of Hai Sheng Human

Resources, personal communication, 2021/09/17). SIUPPAK

has specific crew placement affairs and a more stringent

application process, which effectively enhances the cooperation

and protection for the agencies in Taiwan and Indonesia (DJPL,

Indonesia, 2013). Another license, SIP3MI is issued by the

Ministry of Manpower in Indonesia because the original

purpose was to attract cooperation and investment from

foreign companies, so the requirements for the application are

more stringent (Ministry of Manpower, Indonesia, 2019).

There are different authorities and conditions for

establishing agencies or companies depending on their

licenses. Currently, The number of agencies with SIUPPAK is
Frontiers in Marine Science 07
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the highest because of the lower entry barrier and more

regulations. By contrast, SIP3MI was issued in 2018; although

it contains the government’s good intentions, the threshold is

too high (especially in deposits, paid-in capital, three-year plans,

and commitments.), so it is not in the mainstream. Currently,

three types of business licenses are allowed to undertake the

agency business for Indonesian fishermen to work overseas:

SIUP, SIUPPAK, and SIP3MI. Among them, the first two handle

agency business and yet also are enaged in other business. In the

meantime, the Indonesian migrant labor placement agency takes

care of agency business only. That is the difference in essence.

(personnel of Hai Sheng Human Resources, personal

communication, 2021/09/17) (Table 5).

The business license of an agency in the Philippines is

mainly issued by Phil ippine Overseas Employment

Administration (POEA). In addition to the primary conditions

(such as the proportion of Filipino shares and capital), the

application requires the agency to provide a financial

statement and proof of business capability. The four

requirements for business capability are: 1. Special Power of

Attorney signed by the Philippine Foreign Mission; 2. Official

quota agreement confirmed by the Philippine Foreign Mission;

3. list of requirements for at least 50 crew members for new

overseas jobs; 4. The new job offer should be verified by the

Philippine Embassy or the Philippine Overseas Labor Office

closest to the job location (POEA, Philippines, 2016). Therefore,

although the Philippine government has few regulations on
TABLE 5 Comparison of the migrant fishermen agency licenses(SIUP、SIUPPAK、SIP3MI).

Licence Title in Indonisian Title in English Authority

SIUP Surat Izin Usaha Perdagangan Trading Business Permit Ministry of Trade

SIUPPAK
Surat Izin Usaha Perekrutan dan Penempatan Awak Kapal

Recruitment and Placement Seafarers Agency’s License
Ministry of
Transportation

SIP3MI
Surat Izin Perusahaan Penempatan Pekerja Migran
Indonesia

License of Indonesian Migrant Workers Placement
Agency

Ministry of Manpower

Source: (DJPL, Indonesia, 2013; Ministry of Manpower, Indonesia, 2019; PPID, Indonesia, 2020; Hai Sheng Human Resources, personal communication, 2021/09/17).
TABLE 4 The relations between Agnecies and C188.

Dimension Reation with C188

management
system

The main norms of private employment agencies, such as the licensing system.
Description: Any private service agency providing recruitment and placement services for fishermen on the territory of member countries shall
operate in accordance with a standardized licensing or certification system, or other form of regulation, which may be developed, maintained, or
modified only after negotiation.

main
functions

The main responsibilities and obligations of the agent.
Description: for instance, prohibit recruitment and placement services from using means, mechanisms or lists intended to prevent or deter
fishermen from engaging for work.

recruitment
system

The main process and mechanism of migrant fisher recruitment.
Description: for instance, require that no fees or other charges for recruitment or placement of fishermen be borne directly or indirectly, in whole
or in part, by the fisherman.
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agency licensing, it has included expectations for the business

capabilities of agencies in the application conditions.

The agency management in Vietnam is more stringent and

mainly consists of officially recognized non-profit organizations,

such as the Vietnam Overseas Labor Center (COLAB) and

university internship institutions, to facilitate monitoring and

managing overseas workers. (Trung Tâm LaoĐộng Ngoài Nước,
2020). However, there are also labor dispatch companies that

provide agency services, and the business licenses of these

companies are issued by the Office of Overseas Labour

(DOLAB) (Bộ Lao Động, Thương Binh Và Xã Hội, 2007;

Chıńh, 2007).

According to the sections on private agencies in C188, each

country should have a competent authority and set standards for

issuing licenses to effectively manage private agencies. It is

obvious that differences exist in norms and regulations

between Indonesia, the Philippines and Vietnam, and each

country has its own advantages and problems. The licensing

system in Indonesia is diversified, but this situation also reveals

that the Indonesian management system has the overlapping

responsibilities of departments. In addition, the SIUPPAK

license currently in mainstream usage is not the SIP3MI that

is being promoted in Indonesia. In the future, it may be

necessary to integrate the authority and responsibility of the

local government sectors and enhance a collaborative

mechanism for future development. As for the Philippines, the

government is engaged in facilitating the policy practice of

migrant workers, and the system and authority for issuing

licenses is more centralized in POEA, making management

more efficient. Besides, the agencies must have a certain

number of overseas job offers to meet the application criteria

for the business permit, which also effectively promotes the

Philippine agency as an important driver of the migrant worker

policy. In Vietnam, although the country has a business license

system, it is mainly operated by official institutions or non-profit

organizations. Private agencies exist as labor dispatch companies

and DOLAB is responsible for issuing business licenses. In

summary, although Indonesia currently has many regulations,

there is still confusion in regulations, authorities, and business

licenses. In the Philippines, the policy is clear, and the role of

agencies is clearly defined to support the national policy. In

Vietnam, the licensing of migrant worker agency is led by

relevant government sectors.
4.2 Main functions of agency

The main 13 functions of agencies in Indonesia are exhibited

in the regulation of”2013 About Recruitment And Placement Of

Crew”(Permenhub No. Pm.84 Tahun 2013 Tentang Perekrutan

Dan Penempatan Awak Kapal): (1) licensing, (2) organization,

(3) professionals in related fields, (4) management

responsibilities of the agency business, (5) crew selection
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system, (6) report of the accommodated crews and their

knowledge and skills development plan, (7) supervision and

management of the employed crews, (8) verification, internal

audit and management evaluation, (9) emergency response, (10)

dispute analysis report, (11) submission of crew complaints and

handling procedures, (12) establishment of health, medical,

welfare, and social security system, (13) other related

document processing. Additionally, the regulation also

emphasizes that the functions and tasks of agencies should be

assigned under the legal norms with clear context to protect the

rights and interests of Indonesian migrant workers overseas,

such as assisting in contract renewal at sea, assisting in

remittance obligations, assisting in mortality affairs, signing

collective labor agreements with unions, and assisting in

allowance payment for high-risk areas. Among them, in terms

of the obligation to assist in remittance, the agency is obliged to

pay late fees, wages, bonuses, etc. in accordance with the

contents of the crew work agreement (DJPL, 2013).

In the Philippines, according to regulations, agencies have 12

major functions: (1) provide fishermen with recruitment

information, such as process, work contracts, and conditions;

(2) ensure that fishermen apply for jobs with qualification

documents; (3) ensure that labor contracts are in accordance

with the national standard labor contract; (4) ensure that

fishermen understand their rights and obligations under the

labor contract before or during employment; (5) ensure that

fishing workers conduct pre- and post-contract inspection; (6)

submit the insurance certificate; (7) bear the responsibilities

arising from the license; (8) share with the employer the

responsibility and compensation arising from the labor

contract, such as wages, death and disability compensation,

and repatriation; (9) guarantee compliance with relevant

domestic and international regulations; (10) take full

responsibility for the agencies’ business practices; (11) dispatch

at least 50 crew members (including fishermen) to work within

one year of issuing the license; (12) repatriate overseas fishing

workers when necessary (POEA, Philippines, 2016).

In Vietnam, the main institutions in charge of overseas

worker agency are DOLAB and COLAB, herein their

operations are described below, respectively. The main tasks of

DOLAB include research and planning, evaluation and licensing

of agencies, management of labor dispatch institutions (such as

associations, organizations and NGOs), assistance in signing

overseas labor contracts, staff training, protection of overseas

workers’ rights and interests, and management of overseas

workers’ income. The main tasks of COLAB include

recruitment, training skills, and dispatching Vietnamese

workers to work or learn overseas under contracts. Besides,

understanding the relevant laws and regulations of countries

where Vietnamese people work overseas is also an important

task of COLAB (Ban Quản Lý Lao Động, 2020). It is clear that

the Vietnamese government attaches great importance to the

problems that may arise from the legal system of various
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countries, and intends to reduce the disputes through the

mastery of laws and regulations.

The agency should take good care of the crew, but bad

agencies often cause harm to the crew, and more likely to

indirectly cause harm to the shipowner, such as fraudulent

documents like passports, and recruitment of unqualified crew

members. Therefore, fishermen-exporting countries highly value

the management regulations of agencies as the basis for the

functionality and positioning of agencies (personnel of Taiwan

Tuna Longline Association, personal communication, 2021/10/

04). According to the aforementioned functions of agencies in

Indonesia, the Philippines and Vietnam, in addition to the basic

functions of assisting labor contracts, recruitment, protecting

labor rights and interests, and insurance, it is obvious that each

country has their own focus differing from other countries. In

Indonesia, agencies are responsible for dispute resolution

assistance, and also need to assist overseas workers in

remittance and incorporate related terms and conditions into

contracts. Thus, it is discernible that the Indonesian government

believes that agencies should make efforts in assisting overseas

workers. However, Indonesian fishermen often have disputes

over the payment of wages due from Indonesian agencies, such

as multiple handling fees, non-payment of money, and the

closure of the agencies. Although the Indonesian government

has given agencies the function of assisting in remittances, many

disputes still arise (personnel of PCTSFSC, personal

communication, 2021/09/28). In the Philippines, the

government believes that many of the responsibilities of the

agency should be shared with the employer, so there are

considerable regulations in the recruitment process. Moreover,

in addition to reducing unnecessary disputes in correspondence

with domestic and international regulations, the agency also

serves the function of finding jobs overseas to facilitate the long-

term national policy of promoting overseas jobs and earning

foreign exchange. As for Vietnam, the dual-track execution of

DOLAB and COLAB is the main feature while both institutions

have the task of personnel training. The most unique function of

DOLAB is to manage the income earned by overseas workers,

and that of COLAB is to learn about the laws and regulations of

the country where Vietnamese work overseas to reduce legal

disputes. So, it can be seen that the Vietnamese government

monitors the wages of overseas workers, and while actively

sending its citizens to work overseas, it is hoped that they can

work and learn on the basis of the understanding of laws and

regulations in working countries, so that they can bring overseas

technology and experience back to Vietnam to promote local

economic development. In sum, Indonesia, the Philippines and

Vietnam have very different perceptions on the functions and

roles of agencies, and the differences in regulations between the

countries are significant as a result.
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4.3 Recruitment system of agency

In Indonesia, there are four approaches to recruit fishermen

working on fishing vessels: through shipowners, fishing vessel

operators, agencies, and independent crews. According to the

regulations, in order to work on a foreign-flagged fishing vessel,

an agency must meet the following requirements: According to

the regulations, if a fisherman is going to work on a fishing

vessel, the agency must meet the following requirements: (1)

complete the registration with the competent authority, (2) hold

the business license issued by the labor department, (3) join the

Association of Fishing Vessel Crew Agents(asosiasi Agen Awak

Kapal Perikanan), (4) have a labor contract approved by the flag

state and the Indonesian official overseas institutions, (5) have a

collective labor agreement, (6) have a system of internships, and

(7) have standard operating procedures for the placement of

fishing vessel crew (DJPL, 2013). As for the documents that

fishermen need to provide, the SIUPPAK, which is the

mainstream in Taiwan’s overseas employment, requires crew

certificate, skill certificate, sea labor contract signed by both

parties (in triplicate), consent form of family members and

seafarer skills school for the maritime work (DJPL, Indonesia,

2013). Nevertheless, Indonesia’s literacy rate and government

promotion are insufficient, which have resulted in many

Indonesian fishermen not knowing the contract specifications

even though they have signed the contract according to the law,

which is one of the causes of future problems. (personnel of

Bureau Veritas, personal communication, 2021/09/27).

In the Philippines, the role of fishing workers is defined under

the “The Constitution of the Republic of the Philippines”. It is

described in the constitution that “The State affirms labor as a

primary social economic force. It shall protect the rights of

workers and promote their welfare.”; “Provide appropriate legal

measures for the protection of human rights of all persons within

the Philippines, as well as Filipinos residing abroad, and provide

for preventive measures and legal aid services to the

underprivileged whose human rights have been violated or need

protection”; “The State shall protect the rights of subsistence

fishermen, especially of local communities, to the preferential

use of local marine and fishing resources, both inland and

offshore” (Constitutional Commission, Philippines, 1986).

Fishermen are not only an important socio-economic force for

the Philippine government, but they also need to be actively

protected as a Filipino citizen, and their labor conditions need to

be protected as well. Therefore, fishermen in the Philippines are

positioned like crew members, and most of the laws and

regulations related to fishermen in the Philippines are directly

applicable to crew members. Whereas the Philippine government

is more proactive in protecting Filipinos working abroad and has

clearer information, Filipino fishermen also have a better
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understanding of the rights and obligations in the contract

(personnel of Bureau Veritas, personal communication, 2021/

09/27).

For complete disclosure of recruitment information to ensure

labor rights, advertisements for the fishermen recruitment of

Philippine agencies should explicitly mention: (1) Name,

address, and POEA license number of the agency, (2) type of

vessel and registration information, (3) required competencies,

skills, and knowledge qualifications, (4) number of job vacancies

(POEA, Philippines, 2015).6 In terms of agency fees, the

Philippines offers considerable protection for fishermen.

Philippine agencies can claim placement fees from overseas

migrant workers in accordance with the law, but not from

seafarers while fishermen are seafarers, and should not be

charged placement fees according to POEA rules 2014 and

“2016 Revised POEA Rules and Regulations Governing the

Recruitment and Employment of Seafarers” (POEA, Philippines,

2014; POEA, Philippines, 2016). Additionally, “2016 Revised

POEA Rules and Regulations Governing the Recruitment and

Employment of Seafarers”requires that the competent authorities

should publish guidelines to facilitate the registration of non-

conventional positions or professionals with special qualifications

on board like fishermen, and they are all classified as C3.7 In other

words, the Philippine government guarantees job rights of those

who do not meet the minimum requirements for crew

registration, have limited maritime experience or training, and

are placed by a licensed agency to work on DTF vessels. Plus,

according to the regulations of C3, fishermen are recognized as

crew members but are not required to submit training and

certification documents (PSO, Philippines, 2016). Moreover,

“Safety of Life at Sea (SOLAS) Course as Part of Registration

Requirements”describes that life skills and life rafts are the only

requirement for fishermen, and the maritime life skills for

fishermen are merely based on Basic Safety Training (BST)

under the STCW (STCW, Philippines, 2018).

In Vietnam, the COLAB is mainly in charge of fishermen

recruitment by the cooperation with fishermen-importing

countries, such as Korean and Taiwan.

The cooperation between Vietnam and Korea is based on the

Korean Employment Permit System (EPS) (Kim, 2015; Trung

Tâm Lao Động Ngoài Nước, 2020). According to the EPS,

working in Korea includes nine major processes (1) learning

Korean, (2) taking a Korean language test, (3) applying for

registration, (4) being selected by a Korean company and signing

a labor contract, (5) signing a dispatch Korea work contract with
6 As a matter of fact, the Philippines PIEA also works with other

countires, such as the cooperation with Taiwan on recruitment. Please

refer to: (POEA, Philippines, 2015; POEA, Philippines, 2016)

7 After one year of holding the licence, it is allowed to apply for C2.

Please refer to: (PSO, Philippines, 2016)
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an overseas labor center, (6) making a deposit at a social policy

bank, (7) going to work in Korea after attending a necessary

knowledge training course, (8) returning to Korea on time after

fulfilling the labor contract, and (9) terminating the dispatch

Korea work contract and settling the escrow account. (Trung

Tâm Lao Động Ngoài Nước, 2020). So, for migrant fishermen in

Korea, working in Korea requires not only a certain level of

Korean language proficiency, but fishermen must also pay the

required fees in advance before going abroad and, more

importantly, making a deposit at local social policy bank

is compulsory.

The cooperation between Vietnam and Korea is based on the

2015 “Businesses operating in the service of sending workers to

work abroad”(Kıńh gửi: Các doanh nghiệp hoạt động dịch vụ

đưa người lao động đi làm việc ở nước ngoài). The requirements

for agency include: 1. There must be operational procedures for

dispatching workers overseas, as well as professional knowledge

training when going to work in Taiwan; 2. there should be

training facilities, such as classrooms or dormitories for more

than 100 people; 3. At least four qualified and experienced

trainers (one for skill, two for Chinese language, and one for

knowledge). As for fishermen, the age must be 20 to 40 years old,

live on the coast and have sea fishing experience, attend training

courses in Chinese language and knowledge as required. The

main conditions in the contract include: (1) contract period, (2)

minimum wage, (3) board and lodging paid by employer, (4)

employer-paid airfare at least, (5) working hours are in

accordance with Taiwan regulations. Furthermore, costs for

fishermen to work overseas regulated in the contract consist of

total employee costs (service fees, agency fees; training, airfare,

visas, and medical exams) and performance bond of $1,000 (Bộ

Lao Động – Thương Binh Và Xã Hội, 2015).

There are significant differences between countries in the

recruitment systems of an agency. In Indonesia, the agency

recruitment is only one of the four recruitment channels, and

SIUPPAK is the mainstream among the three agency business

licenses, including the internship system and the standard

operating procedures for placement of fishing vessel crew.

Moreover, the recruitment process requires the consent of the

family members and the specialized skills school for the offshore

work, which exhibits Indonesia’s requirement for fishermen to

have technical skills. And the agencies mainly assist the

government to ensure skills training. In the Philippines,

fishermen are constitutionally protected, while the government

requires agents not to charge fishermen agency fees. Besides,

whereas local fishermen do not have a high level of knowledge

but have basic fishing skills, so the government provides

preferential treatment for obtaining the C3 certificate. Since

the fishermen only need to undergo basic safety training and

have life skills and life raft operation capability, it can be seen

that the Philippine government highlights the rights of

fishermen. As for Vietnam, since the agency is mainly official

and the private sectors have shifted to the dispatch function, the
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agency mainly focuses on the cooperation between countries,

which can be seen in the aforementioned development of

Vietnam in response to the adjustment of national laws and

regulations. Additionally, the Vietnamese government has a

deposit system for workers going overseas, which can be used

not only to compensate for losses caused to fishermen, but also

to maintain the stability of local workers when they work

overseas, which will help them return to their home country

after completing their skills learning. The recruitment process

also varies from country to country depending on the

management system and functionality. Among the three

cases of this study, although Vietnam has the sound regulatory

system, there are still different cooperation projects with

different countries
5 Discussion

It is not easy to make congruence of law and institution in

every countries. However, it could promte and improve human

right of DWF migrant fishermen by some ways to influence

agencies management. The discussion is below.
5.1 ILO should expand the part of
agencies management in C188 to
promote the protection of DWF
migrant fishermen

The C188 Convention attempts to supplement the

protections provided by the C179 and C181 Conventions to

private agencies and fishermen, but it merely explains partially

without clear practices or guiding principles. Thus, it cannot

provide an international reference for the agencies worldwide,

which results in significant differences in agency systems for

each country and deriving the current issue offishermen’s rights.

Therefore, for Taiwan, pursuit and compliance with the spirit of

the C188 Convention should be only the first step(Greenpeace,

personal communication, 2021/09/14). Fundamentally, the

C188 Convention should expand its guiding principles to serve

as a reference for national legal norms of agencies.
5.2 Training mechanism’s standardization
and inrernationalization could further to
protect DWF migrant fishermen’s safety
and human right

The training mechanism of agencies varies from country to

country, resulting in great disparity in the skills and qualities of

fishermen. Therefore, the fishermen- importing country should

construct a functional training mechanism to facilitate the

consistency of fishermen training in various countries, and
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cooperate with agencies to jointly improve the overall quality of

fishermen, and at the same time, also enhance the safety and self-

help ability of fishermen at work(personnel of Taiwan Tuna

Longline Association, personal communication, 2021/10/04;

personnel of Taiwan Tuna Association, personal communication,

2021/09/29; personnel of Rerum Novarum Center, personal

communication, 2021/09/02).
5.3 It is necessary to connect exporting
and importing countries of DWF migrant
fishermen in agencies management to
ensure the protection of human right

Whether the ILO will provide clearer regulations or

guidelines for the management of agencies, fishermen-

exporting countries still have different expectations or roles

for agencies. Therefore, the real issue that should be taken

seriously is how to connect the legal regulations of the

fishermen-importing countries with those of the exporting

countries, and whether the agents have fulfilled their

responsibilities and obligations. For Taiwan, the government

should understand the laws and regulations of the exporting

countries, realize the functions of agency, and conduct due

diligence on the agencies. Thus, it is feasible for the Taiwanese

government to implement the management of the agencies,

connect with international laws and policies, and to protect

fishermen’s rights when revising laws or formulating policies

for the migrant fishermen agencies (Bureau Veritas, personal

communication, 2021/09/27).
5.4 Improving transparency of payment
flow of angencies might be a good way
to reduce disputes

For instance, the Indonesian government believes that the

agency should assist the overseas fishermen to remit money back

to their hometown, because Indonesia is the largest archipelago

country in the world, with difficult transportation connections

and poor infrastructure in rural areas. Nevertheless, the Taiwan

government proposed”Action Plan for Fisheries and Human

Rights” in 2022, which restricted salary transfer assistance for

overseas agencies and is inconsistent with Indonesian

regulations. Hence, in order to effectively resolve the most

frequently occurring wage disputes . cross-national

collaboration should be carried out against illegal or non-

compliant migrant fishermen agencies, and even develop

fishermen’s export and import project plans for different

countries. Possible implementations include improving the

transparency of salary remittances, reducing layer-by-layer

transfers, and paying cash directly(personnel of PCTSFSC,
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personal communication, 2021/09/28; personnel of Bureau

Veritas, personal communication,2021/09/27).
6 Conclusion

Inorder to promote human right of DWF migrant

fishermen in Taiwan, it is necessary to understand the

agencies management. The agencies always play the key role

to connect importing and exporting countries of DWF

migrant fishermen. And people find agencies might be the

one of main causes to infringing upon human rights of DWF

migrant fishermen. However, ILO C188 is still not to deal

with agencies management yet. In the light of this, we decide

to be based on the agencies management in importing

country (Taiwan) to discuss and compare the agencies’

management system、main functions and recruitment

system of exporting countries (Indonesia, the phillipines,

and Vietnam).

The results showed that the differences in the policies of

exporting fishermen or laborers among countries mainly

include the management of the agencies, the training

mechanism of the recruitment process, and the functions of

the agencies. Although every country has made great efforts in

protecting its people’s rights when the latter are working

overseas, and also are devoted to following the C188, in

reality, it is observed that every country holds a particular

expectation of the special role that the agencies should play.

For instance, the Indonesian government stresses particularly

the agency’s role of transferring salaries back to their remote

hometown. The Philippine government actively makes

international links, and by asking the agencies to understand

related regulations, the government helps to reduce disputes

and in the meantime encourages the agencies to look for

overseas job opportunities so that the country’s labor export

policy can be followed. The Vietnamese government expects

nationals to return home with the skills and capital after

working overseas, in order to to promote local economic

development; therefore, the government manages overseas

income and realizes the differences in legal regulations

between countries to reduce unnecessary disputes.

For fishermen-importing countries like Taiwan, the spirit of

the C188 Convention should be followed, but not restricted to

the Convention texts, and the laws and policies should be

amended or formulated with the goal of promoting

international human rights protection. The feasible practices

include proactively establishing an agency management

mechanism and collaboration platform with fishermen-

exporting countries, and indirectly improving the agency’s

protection of fishermen’s rights from the employers’ side. In

conclusion, Taiwan as a major DWF country, should actively

seize opportunities to lead the protection of fishermen’s human
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rights in the world, thereby implementing global obligations to

achieve SDGs.
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The rule of law for marine
environmental governance in
maritime transport:
China’s experience

Houqun Xing, Xingguo Cao* and Zixiu Su

School of Law, Dalian Maritime University, Dalian, China
Maritime transport is a major source of pollution of marine environment, which

is the essential object in a series of international maritime legislations and

various countries’ domestic laws. Focused on protecting the marine

environment, China has spent over 40 years developing the rule of law for

marine environmental governance in maritime transport, including efforts

made in legislation, law enforcement, and the judiciary. In this article, we

attempt to examine China’s experience and practice in the marine

environment, explain the logic and consideration in relevant practices, and

summarize China’s paradigm for the rule of law for such governance. China has

sought to resolve two major issues: the relationship between domestic and

international law and the balance of interests between flag, coastal, and port

states, offering a vivid model of marine environmental governance on which

other countries can base their own legal systems. The findings reveal that with

following and enforcing the international law of the sea, now China’s domestic

laws have form lawful authority on binding foreign vessels. China is continually

strengthening the construction of its legislative system to harmonize

inconsistencies and keep pace with international marine environmental law.

To eliminate administrative inefficiency resulting from cumbersome

procedures, China has reformed its maritime enforcement system by

consolidating multiple administrations. China’s independent maritime judicial

system is meeting the demand to develop environmental specialization,

enabling further exploitation of its profession in solving maritime

environment cases and implementing environmental legislation.

KEYWORDS

marine environment, ocean governance, marine environmental governance, the rule
of law, marine pollution from vessels, maritime transport, China’s experience
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Introduction

As the purpose of establishing the International Maritime

Organization (IMO) (IMO, 2013), prevention of marine

pollution from vessels has been a major target for

international ocean governance. In the early stages of shipping,

any impact on the marine environment was minimal, and thus

scarcely considered (Tan, 2005, 18). However, with the

development of shipbuilding and navigation technologies,

ships can sail to wider sea areas carrying oil and other harmful

substances, some of which are even large-scale oil tankers or

chemical tankers. Maritime transport has become an important

threat to the marine environment. The various types of

pollutants emitted by vessels are now the main source of

pollution threatening this environment (Arachchige et al.,

2021). According to the statistics, in 1990, about 22% of

marine pollution was derived from maritime transport and

dumping of wastes at sea (IMO/FAO/Unesco/WMO/WHO/

IAEA/UN/UNEP Joint Group of Experts on the Scientific

Aspects of Marine Pollution, 1990). Taking the Bohai Sea as a

case, the study shows that noise pollution, light pollution, and

hydrodynamic interaction from vessel activities are major

ecological stressors in this important maritime transportation

corridor of China, their scope of influence even far exceeds

channel areas (Liu et al., 2021). Following the crash of SS Torrey

Canyon in 1967 leaking 120,000 tons of crude oil and serious

damage to the ecological environment, high priority has been

given to regulating maritime transport, giving rise to a series of

maritime legislation1.

Vessels are responsible for many kinds of pollution, emitting

oil, chemicals, garbage, and sewage into the sea and releasing

atmospheric pollutants (Karim, 2015; Vakili et al., 2021;

Dab̨rowska et al., 2021). With the continuous development of

environmental science research, microplastics, noise, and other

new sources of pollution have been gradually receiving more

attention (Nast, 2013; Scott et al., 2017). In recent years, carbon

emissions reduction has received particular focus from marine

environmental governance. Statistically, from 2011 to 2019,

maritime CO2 emissions rose at an average rate of 2.1%

annually (Marine Benchmark, 2020). For controlling marine
1 The Legal Committee of IMO was established in 1967 as a subsidiary

body to deal with legal questions which arose in the aftermath of the

Torrey Canyon incident: A large proportion of the claims concerning oil

pollution damages could not be settled and this resulted in global

instruments on liability and compensation for oil pollution victims (1969

International Convention on Civil Liability for Oil Pollution Damage); UK’s

actions against the incident inspired the adoption of a convention which

permitted coastal states to take action to response on the high seas in

cases of oil pollution casualties (The 1969 International Convention

Relating to Intervention on the High Seas in Cases of Oil Pollution

Casualties).

Frontiers in Marine Science 02
92
pollution from vessels, the IMO has established a regulatory

framework of marine environment conventions (Karim, 2015).

In addition, countries and regions are contributing through their

own legal regimes. For example, the United States implementing

laws and regulations on oil contamination, represented by the

Oil Pollution Act of 1990, which is distinguished from

international conventions, has profoundly influenced the

legislation of various countries around the world (Rodriguez

and Jaffe, 1990). Meanwhile, the European Union’s efforts to

reduce the carbon emissions of marine transport have been

controversial, with relevant regulations purportedly applying

outside EU territory (Dobson and Ryngaert, 2017). In

Southeast Asia, attempts to enhance the protection of marine

environment include the designation of Particularly Sensitive

Sea Areas under the IMO regulatory framework, for which the

Tubbataha Reefs Natural Park can be deemed as a successful case

(McCreath, 2017).

Marine transport is one of the earliest domains in which

China sought to integrate domestic legislation with international

regulations. Regarding the prevention and control of vessel-

source pollution, China joined the 1969 International

Convention on Civil Liability for Oil Pollution Damage2 in

1980, the International Convention Relating to Intervention on

the High Seas in Cases of Oil Pollution Casualties, 1969 in 1990,

and the 2001 International Convention on Civil Liability for

Bunker Oil Pollution Damage (the Bunker Convention) in 2008.

In 1982, China enacted the Marine Environment Protection Law

as comprehensive legislation focused on preventing marine

pollution. Except for continuously strengthening its legislation,

China has established a maritime law enforcement system and a

specialized maritime judicial system. However, like many

countries that have recently developed the rule of law in the

same area, China has confronted multiple challenges in the

process of strengthening ocean governance: China’s domestic

laws have been accused of violating the international law of the

sea (Pedrozo, 2021); the fragmentation of international marine

legal regimes posing “the danger of conflicting and incompatible

rules, principles, rule-systems and institutional practice”

(Koskenniemi, 2006); flag states failed to strictly exercise their

jurisdiction in law enforcement; and the limited expertise of

general courts in maritime environment cases (Pring and

Pring, 2009).

This paper attempts to figure out how does China respond to

the above challenges, by considering developments in the

international law of the sea and China’s growing experience in

ocean governance, and to provide some insights and references

for other late-developing countries to reinforce their marine

environmental governance.
2 China subsequently joined the International Convention on Civil

Liability for Oil Pollution Damage, 1992 in 2000 (CLC 1992), and

simultaneously withdrew from CLC, 1996.
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4 Article 121, MTSL: “Where an international treaty concluded or

acceded to by the People’s Republic of China contains provisions

differing from those contained in this law, the provisions of international

treaty shall apply. However, the provisions about which the People’s

Republic of China has declared reservations shall be excepted.” Article

96, Maritime Environment Protection Law: “Where an international treaty

regarding marine environment protection concluded or acceded to by
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Interaction between domestic and
international rule of law for the
maritime environment

The IMO is the leading authority for the governance of

maritime transport (Karim, 2015, p. 15). As a specialized UN

agency, it is responsible for the safety of maritime navigation and

the prevention of marine pollution by vessels. The IMO and its

predecessor (the Intergovernmental Maritime Consultative

Organization) have promoted the adoption of several marine

environment conventions, such as the 1969 International

Convention on Civil Liability for Oil Pollution Damage and the

International Convention for the Prevention of Pollution from

Ships (MARPOL), long before the adoption of the United

Nations Convention on the Law of the Sea (UNCLOS) in 1982.

UNCLOSmakes only one explicit reference to the IMO in Article

2 of Annex 9 concerning establishing the list of experts in the

special arbitration procedure; however, several articles refer to a

“competent international organization” in charge of formulating

shipping regulations and standards for preventing and

controlling marine pollution from vessels. It is generally

believed that this term, when used in the singular, it refers to

the IMO (Secretariat of the IMO, 2014). Therefore, all state

parties to UNCLOS are obliged to take into account, conform

with, or implement the generally accepted regulations, rules,

and standards of the IMO. This even makes the IMO’s

international maritime conventions binding on non-state

parties (Karim, 2015, p. 35).

Since the restoration of the IMO membership in 19733,

China has played an active role in ocean governance and been

“one of the most committed and active” members of the IMO

(Lim, 2019). At the 32nd session of the IMO Assembly 2021,

China was re-elected for the 17th consecutive time as a category

A council member. China’s participation has been considerably

deepened, and in-depth participation further indicates China’s

increasing willingness to contribute to the IMO’s regulatory

governance (Bai and Li, 2021, p. 10). Besides joining many IMO

conventions and protocols, China has continually translated

relevant content of the international law of the sea into

domestic laws, aiming to synchronize its own rule of law with

international developments. By complying with and

implementing the international law of the sea, China’s

domestic laws have acquired binding effect to foreign vessels
3 After China resumed its lawful seat in the United Nations in 1971, it

immediately proceeded to restore its membership in the specialized

agencies under the United Nations. In 1972, the 28th Council of the

International Maritime Organization adopted a resolution recognizing the

lawful seat of China in the organization, and in 1973, China formally

ratified the relevant IMO conventions, became a member, and started

paying its membership fees.
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(Karim, 2015, p. 35; Xing, 2021, p. 100). Nonetheless, China has

faced accusations that its domestic laws violate international

conventions. For instance, the 2021 amendment to theMaritime

Traffic Safety Law (MTSL) was alleged to exceed the permissible

jurisdiction under UNCLOS, which violates the international

rules-based order (Pedrozo, 2021, pp. 956-968). However, this

criticism ignores the incompleteness of UNCLOS regulations

and the ambiguity of key expressions, which results in different

understandings (Chen, 2021). In that, various countries interpret

terms such as “innocent passage” in different ways in their

domestic laws, making these interpretations conforms with

international law and they have been important driving force

for the development of ocean governance. Meanwhile, being

intentionally or recklessly, criticisms of China’s maritime laws

ignore the explicit primacy of international laws: MTSL, the

Marine Environment Protection Law, and the Chinese Maritime

Code all stipulate that, except for declared reservations, the

provisions of international laws to which China is subject shall

precede over inconsistent provisions of domestic laws4.

In the ocean governance led by the IMO, one major dynamic

is conflicts and coordination of interests among flag states,

coastal states, and port states (Karim, 2015, p. 16; Tan, 2005,

p. 13) (Figure 1). Under customary international law, the flag

state has full jurisdiction over marine pollution from vessels

(Birnie et al., 2009, p. 401). However, since flag states lack the

incentive to regulate vessel activities that harm other states’

interests (Tan, 2005, 18), this governance approach has limited

effectiveness. To address this limitation, the international law of

the sea, such asMARPOL and UNCLOS, expanded the authority

of coastal and port states (Birnie et al., 2009, p. 400). For

example, Article 19 of UNCLOS provides that a coastal state

may prevent the passage of a foreign vessel if it engages in willful

and serious pollution within that state’s territorial waters. Based

on the jurisdiction of a port state over its internal waters,

MARPOL stipulates that port states are entitled to inspect
the People’s Republic of China contains provisions differing from those

contained in this law, the provisions of international treaty shall apply.

However, the provisions about which the People’s Republic of China has

declared reservations shall be excepted.” Article 268, Maritime Code: “If

any international treaty concluded or acceded to by the People’s Republic

of China contains provisions differing from those contained in this Code,

the provisions of relevant international treaty shall apply, unless the

provisions are those on which the People’s Republic of China has

announced reservations”.
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6 TheMTSL stipulates various measures aimed at ensuringmarine traffic

safety. For example, it requires the Chinese government to establish and

improve the maritime traffic support service system, such as vessel

positioning, navigation, timing, communication, and remote monitoring

(Article 21); ensure the rational layout and effective coverage of radio

communication facilities for maritime traffic safety (Article 23); deploy,

construct, and manage public aids to navigation (Article 26); issue

navigational warnings and broadcast marine traffic safety information
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certificates of vessels in ports in accordance with article 5 of

MARPOL. Article 218 of UNCLOS further authorizes port states

to investigate and institute proceedings over any discharge

wherever they have taken place, independent of the

jurisdiction of flag states (Birnie et al., 2009, pp. 421-422). In

summary, the marine environmental governance in maritime

transport evidently seeks to weaken the jurisdiction of flag states

and expand the jurisdiction of coastal and port states.

Nonetheless, the authority of coastal and port states is

restricted by freedom of navigation under the primacy of flag

state jurisdiction.

One state may choose to interpret or apply the international

instruments of the sea based on its flag, coastal, or port state

identity (Karim, 2015, p. 16). However, China takes a relatively

neutral approach in its domestic marine environment

legislation, reflecting its status as one of the world’s leading

flag, coastal, and port states. According to statistics from

UNCTAD, as of January 2021, China had the second highest

number of registered vessels and the fifth highest vessel tonnage

(UNCTAD, 2021)5. In 2020 China’s total imports and exports

amounted to a world-leading USD 4.64 trillion (World Trade

Organization, 2021). Moreover, of the 20 largest cargo

throughput ports in 2020, 15 were in China (Shanghai

International Shipping Institute, 2020).

China’s balancing of the interests of flag, coastal, and port

states is illustrated by Chapter 2, “Vessels, Off-shore Facilities and

Crew Members” in the latest amendment of MTSL. On the one

hand, this chapter imposes comprehensive obligations on

China’s vessels, including provisions on compliance with the

International Safety Management Code and prevention of

marine environment pollution. On the other hand, this

chapter also includes stipulations regarding marine

environmental governance such as innocent passage and

port state control, which are necessary to coastal and port

states. Moreover, substantial content about vessel navigation
5 The statistic excludes tonnage for the special administrative regions of

Hong Kong and Macao. In terms of the transport capacity of controlled

ships, China ranked second in the world (240 million tons).

Frontiers in Marine Science 04
94
services6 is included in the new Chapter 3 of MTSL, “Maritime

Traffic Condition and Navigation Services”, in which China as a

coastal state is obligated to ensure maritime navigation safety

and protect the marine environment with a positive attitude.

This demonstrates China’s commitment to take responsibility

for effective global ocean governance.
Fragmentation of international
marine environment legislation and
the systematization of
domestic laws

The prevention and control of marine pollution from vessels

are important aspects of UNCLOS in Article 194. However, its

provisions essentially outline the main issues, leaving the IMO to

formulate detailed and specific law enforcement rules

(Tan, 2005, p. 9). With the conceptual evolution of marine

environmental governance and ongoing discoveries of new

sources of maritime traffic pollution, the current legal

framework grows increasingly complicated. MARPOL remains

the core convention for marine environmental governance by

the IMO (Birnie et al., 2009, p. 548): besides targeting oil as the

most typical source of marine environment pollution, it also
FIGURE 1

Regulating Marine Pollution Based on Different Identities.
(Articles 28 and 29); and determine and issue the security level of

vessels, offshore installations, and ports (Article 32). In addition, there

are also provisions regarding ensuring marine traffic safety in the revised

MTSL: Chapter 6—Maritime Search and Rescue and Chapter 7—

Investigation on Maritime Traffic Accident.
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addresses many other pollution sources, including the emission

by vessels of sewage, garbage, air pollutants and the bulk carriage

of noxious liquids and harmful substances. For this purpose,

MARPOL contains six annexes that regulate different sources of

pollutants. As of 2020, the member states of MARPOL and its

mandatory Annexes I and II accounted for 98.95% of the world’s

merchant shipping gross tonnage, while the number of optional

Annexes III-VI exceeded 96% of merchant tonnage (Byrnes and

Dunn, 2020, p. 23). Therefore, some treat MARPOL as

customary standards enforceable against vessels of all states

(Birnie et al., 2009, p. 404).

International law has been accompanied by the emergence of

specialized and (relatively) autonomous rules or rule-complexes,

legal institutions and spheres of legal practice, what once

appeared to be governed by “general international law” has

become the field of operation for such specialist systems

(Koskenniemi, 2006, p. 3). This phenomenon which is called

fragmentation also appears in the marine environment. Despite

ongoing refinements to MARPOL through protocols, annexes,

and many amendments7, the complexity of ocean governance

necessitates increasingly specialized legislation, thereby

intensifying the fragmentation of laws protecting the marine

environment. The complexity includes the following: First,

marine pollution from vessels can be divided into “optional”

and “accidental” (Birnie et al., 2009, p. 404). MARPOL focuses

on the governance of optional pollution from vessel operations,

while other legislation targets accidental pollution. However,

MARPOL leaves many issues of optional pollution unaddressed,

such as the harmful organotins in anti-fouling paints used on

ships and untreated ballast water discharges, which raises the

need for specialized conventions8. Second, MARPOL mainly

governs the elimination of pollutant discharge from ships

through modern scientific, technological, and operational

means (Birnie et al., 2009, 404), but does not regulate

emergency disposal of pollutants discharged by ships or

compensation following pollution accidents. There are many

conventions in this field, such as the CLC Convention and

Bunker Convention. It follows that with many pollutants

requiring different legal countermeasures and an abundance of
7 MARPOL has been revised several times over the years to reflect the

latest insights on preventing pollution from vessels.MARPOL get passed in

the IMO in 1973, which had not taken effect yet. After a series of maritime

accidents, the IMO enacted a protocol of MARPOL in 1978 incorporating

the initial convention. The new protocol was called MARPOL 73/78 and

took effect in 1983. In 1997, the IMO passed a new protocol and introduce

a new Annex VI which took effect in 2005. Over the years, MARPOL has

also revised itself through a large number of amendments.

8 They are the International Convention on the Control of Harmful Anti-

fouling Systems in Ships and International Convention for the Control and

Management of Ships' Ballast Water and Sediments.
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means to control marine pollution, international laws on the

marine environment are increasingly fragmented. As shown in

the list of legislation in Table 1.

The fragmentation of legislation severely challenges marine

environmental governance for all countries. For example, the

international community has established several conventions on

compensation for marine environment pollution: the CLC

Convention governs civil liability for pollution damage caused

by vessels carrying oil in bulk; the Fund Convention covers a

relevant compensation fund to victims of oil pollution in cases

where the liability is not sufficient, or when the shipowner is not

liable to pay; the Bunker Convention regulates the liability and

compensation for damages resulting from bunker oil from

vessels, and the Hazardous and Noxious Substances (HNS)

Convention sets out a liability regime for the carriage of HNS

by sea. These conventions have different state parties and

validity9 but constitute the civil liability and compensation

regime for marine pollution damages as a whole. China has

joined both the CLC Convention and Bunker Convention but not

the Fund Convention or HNS Convention. International

conventions can push state parties toward reaching full

consensus, thereby generating more support and coming into

effect promptly. However, the fragmentation places excessive

demand on domestic legislatures, with few countries having

enough resources to formulate detailed legislation on marine

environment; consequently, international laws cannot be

efficiently translated into domestic laws (Molenaar, 1998, p.

521). Furthermore, laws and regulations designed for

coordinated application are vulnerable to being enforced in

isolation under domestic legislation. For example, the CLC

Convention sets a two-tier mechanism for compensating the

damage caused by oil pollution from vessels: tier one will be

covered by compulsory insurance taken out by shipowners, who

would be able to limit their liability according to the CLC

Convention; a second tier of compensation will be paid from a

fund that establishes in the Fund Convention, in those cases

where the insurance cannot cover an incident or is insufficient to

satisfy the claim (Rue and Anderson, 2009, p. 17). Therefore,

where a state only joins the CLC Convention but left the Fund

Convention behind, the compensation regime lacks effectiveness.

To offset the adverse effects of fragmented international

conventions, China legislates systematically on marine

environment. The Chinese Maritime Code is amending to

include a new chapter on “Compensation for Oil Pollution

Damage from Ships” (Chu et al., 2020) with reference to

international conventions, which integrated and streamlined
9 As of 2022, there were 147 state parties to the 1992 CLC Convention,

121 state parties to the Fund Convention, and 100 state parties to the

Bunker Convention. Such conventions have come into force. However,

the HNS Convention has only been ratified or acceded by six states, which

is not enough to take effect.
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existing scattered domestic laws,10 administrative laws,11 and

judicial interpretations12, thereby building a comprehensive civil

liability system for pollution and damage caused by vessels.

Meanwhile, China has not only engaged in translating the CLC

Convention and Bunker Convention into the Chinese Maritime

Code but also established a national compensation fund system

for oil pollution from vessels, with reference to the Fund

Convention (Cao and Chang, 2022, pp. 1-10). Regarding HNS

transport by sea, however, China has not yet established a

compensation regime for HNS, and disputes over which party

is liable, the scope of compensation, and limits of liability are

common (Zhuo, 2020, pp. 226-235). There are wide calls to

further amend the Chinese Maritime Code to include HNS
10 Article 89 of the Marine Environment Protection Law of the People’s

Republic of China provides the principle of compensation for marine

pollution damages, which is overly vague to implement.

11 The Regulation on the Prevention and Control of Vessel-Induced

Pollution to the Marine Environment; the Measures of the People’s

Republic of China for the Implementation of Civil Liability Insurance for

Vessel-Induced Oil Pollution Damage; the Detailed Rules for the

Implementation of the Administrative Measures for the Collection and

Use of Compensation Funds for Vessel-Induced Oil Pollution Damage.

12 The Supreme Court Regulations on Issues of Hearing Disputes over

Oil Pollution and Damage from Vessels.
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liability and compensation regime (Hu et al., 2021, p. 552).

However, given the difficulty for shipowners to obtain a

certificate of financial liability from the International Group of

P&I Clubs until the HNS Convention takes effect, unilateral

domestic law in China would seriously affect international HNS

transportation, burdening ships of various countries. China does

not wish to destabilize the structure of international ocean

governance, especially when recognizing the importance of

balancing the rights and obligations of coastal and flag states.

Accordingly, China will consider relevant provisions after the

HNS Convention becomes effective.

The integration of a compensation system into the Chinese

Maritime Code embodies the systematic development of China’s

marine environment legislation in recent years. Various matters

related to the ocean are organically linked. Maritime legislation

should respect these connections and eliminate the defects in

cohesion and continuity caused by fragmentation (Chu and

Chang, 2018, p. 7). In the field of maritime legislation, the

Marine Environment Protection Law provides the core and

comprehensive legislation on marine environment; it is

supplemented by administrative regulations such as the

Regulation on the Prevention and Control of Vessel-induced

Pollution to the Marine Environment. In the Marine

Environment Protection Law, the chapter titled “Prevention

and Control of Pollution Damage to the Marine Environment

Caused by Vessels and Their Related Operations” provides

fundamental regulation on preventing marine pollution from
TABLE 1 International instruments concerning marine environment protection.

Marine
environmental
issue

Major international instruments

Oil pollution
International Convention for the Prevention of Pollution from Ships, 1973, as modified by the Protocol of 1978 relating thereto and by the Protocol of
1997 (MARPOL) Annex I, International Convention on Oil Pollution Preparedness, Response and Co-operation (OPRC), International Convention
Relating to Intervention on the High Seas in Cases of Oil Pollution Casualties (Intervention Convention)

Chemical pollution
International Convention for the Safety of Life at Sea, MARPOL Annex II, The International Maritime Dangerous Goods, Protocol on Preparedness,
Response and Co-operation to pollution Incidents by Hazardous and Noxious Substances (OPRC- HNS Protocol), Protocol Relating to Intervention on
the High Seas in Cases of Pollution by Substances other than Oil (Intervention Convention Protocol 1973)

Garbage pollution MARPOL Annex V

Sewage pollution MARPOL Annex IV

Air pollution MARPOL Annex VI

Greenhouse gas
emissions

MARPOL Annex VI

Dumping of waste
and other matter

Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter

Transfer of invasive
species

International Convention for the Control and Management of Ships’ Ballast Water and Sediments

Harmful anti-
fouling systems

The International Convention on the Control of Harmful Anti-fouling Systems in Ships

Pollution by
shipbreaking

The Hong Kong International Convention for the Safe and Environmentally Sound Recycling of Ships

Compensation for
marine pollution
from ships

The CLC Convention, Fund Convention, Bunker Convention, HNS Convention, Nairobi International Convention on the Removal of Wrecks
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vessels. The Regulation on the Prevention and Control of Vessel-

Induced Pollution to the Marine Environment set specific

standards on the discharge and collection of pollutants from

vessels, prevention of pollution from vessel operations,

emergency disposal of pollution from vessels, and investigation

and compensation in cases of pollution accidents. The above-

mentioned amendment of the Chinese Maritime Code further

improves the civil liability system for pollution and damage from

vessels, providing a stronger legal basis for enforcing the relevant

administrative regulations.

China’s marine environmental governance and transportation

legislation system is characterized by a clear structure, extensive

content, and well-organized hierarchy. It thus achieves the

convergence and transformation of fragmented international

marine environment legislation. Of course, this system is not

flawless: for example, regarding greenhouse gas reduction, China

has issued regulations on the air pollutants discharged by vessels

but not regulated shipping decarbonization. Further discussion is

needed of whether an environmental legal system targeting

prevention and control of pollutant discharge should encompass

reducing greenhouse gas emissions. Fortunately, Like the Chinese

Maritime Code, the Maritime Environment Protection Law has

been included in the legislative work plan of the National People’s

Congress of China. This means the marine environment

legislation system is still open for adjustment in response to

emerging environmental issues.
Implementation of law: system
reform, technology deployment, and
international cooperation

Proper implementation is another key element of marine

environmental governance. Lack of compliance and

enforcement in this domain is regarded as a major challenge

at the global level (Tan, 2005, p. 4, p. 55; Karim, 2015, p. 128).

For a long time, MARPOL has not been effectively implemented

by flag states (Churchill et al., 2022, p. 554) since they are unable

or even unwilling to exercise jurisdiction over vessel-source

pollution, and coastal states are expected to undertake more

responsibilities for environmental governance through

enforcement action therefore. However, coastal state

jurisdiction is inconsistent in different maritime zones, such as

territorial seas and exclusive economic zones, which obstruct the

exercise of powers of coastal states. Another challenge is that

most coastal countries lack the capacity needed to effectively

enforce international regulations in their maritime zones

(Tan, 2005, p. 27). Under this condition, port states’

enforcement jurisdiction has expanded from states ’

jurisdictional zones under customary international law to areas

outside their jurisdiction (Kasoulides, 1997, p. 138). Compared
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to enforcement at sea, enforcement in port is more widely

adopted in the practice of marine environmental governance

(Molenaar, 1998, p. 524).

China has built its enforcement capacity in tandem with its

construction of maritime laws. In 1998, the Harbor Supervision

Administration and the Vessels Examination Administration

were merged into the China Maritime Safety Administration

(CMSA). Positioned directly under the Ministry of Transport,

the CMSA is responsible for supervising water transport safety

and preventing marine pollution from vessels. In recent years,

China has been reforming its maritime law enforcement system

to eliminate administrative inefficiency due to overlapping

governance. The China Coast Guard Bureau was established in

the administrative system reform in 2013 through the

integration of four maritime law enforcement agencies: the

Marine Surveillance of the State Oceanic Administration,

the Maritime Police under the Ministry of Public Security, the

Fisheries Law Enforcement Command under the Ministry of

Agriculture, the Anti-smuggling Police at sea under the General

Administration of Customs. The Chinese Coast Guard Law came

into effect on February 1st, 2021 which regulates and guarantees

the performance of duties of the China Coast Guard. However,

the CMSA was preserved as a professional maritime law

enforcement agency, and its functions were strengthened by

incorporating inspection, supervision and management of

fishing vessels from the Ministry of Agriculture. At present,

the dual force of the China Coast Guard and the CMSA

constitutes China’s maritime law enforcement forces. MTSL is

an important legal basis for law enforcement by the CMSA, and

its amendment reflects the essence of administrative system

reform (Zhang and Wang, 2022, p. 4). The CMSA is

responsible for administering coastal waters and inland river

arteries of provinces and autonomous regions, and the waters in

major ports, through 15 regional branches. Other waters are

administered by local maritime agencies established by the

competent departments pursuant to Article 4 of MTSL.

The CMSA is China’s major authority in executing

jurisdiction of flag, coastal, and port states in cases of marine

pollution. According to statistics from the International

Chamber of Shipping, vessels flying the flag of China were on

the white list in 2021 (International Chamber of Shipping, 2022),

denoting optimum fulfillment in implementing MARPOL and

its six annexes of two major regional Port State Control

organizations in the world: the Paris Memorandum of

Understanding on Port State Control and the Memorandum

of Understanding on Port State Control in the Asia-Pacific

Region (Tokyo MoU). This reveals the high proficiency of

China’s law enforcement system in executing flag state’s

jurisdiction over registering ships in mainland China. As

regards jurisdiction over coastal and port states, the CMSA

conduct port state and coastal state supervision and inspection

of foreign vessels in accordance with the article 88(2) of MTSL.

According to the annual report of Tokyo MoU, China executed
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3,673 vessel inspections (more than any other member state) in

2021, and its detention rate for unqualified vessels was 2.78%,

thus exceeding the 2.31% average of all Tokyo MoU members

(TOKYO MOU, 2021).

Applying technology can promote the effectiveness of

maritime law enforcement by coastal and port states

(Molenaar, 1998, p. 532). Especially amid the coronavirus

pandemic, countries have reduced the frequency of boarding

inspections. For instance, before the breakout of Covid-19, the

total number of vessel inspections by Tokyo MoU members was

31,372 in 2019; this number dropped dramatically to 19,416 in

2020 and only recovered to 22,730 in 2021 (TOKYO MOU,

2021). To avoid negative impact on the marine environment,

China took the lead in drawing up Guidance on Remote PSC

Inspection, which was approved and adopted by Tokyo MoU

member states as an alternative to boarding inspection.

Nowadays, technologies including unmanned aerial vehicle

and 5G have been widely applied in China’s port state law

enforcement. Space-based platforms, including remote sensing

monitoring satellites and the Beidou Navigation Satellite System,

have played an important role in monitoring maritime oil spills.

China will continue promoting the application of the Beidou

System, communication satellites, and remote-sensing

technology to strengthen its capacity in safeguarding

navigation security in deep and open seas, focused on

constructing an “comprehensive maritime traffic control

system” according to the Outline of the 14th Five-Year Plan for

China Maritime Safety Administration System.

To address major accidental pollution, the CMSA has

formulated National Major Maritime Oil Spill Emergency

Plan; established a five-tier emergency response network

connecting the state, coastal areas, provinces, cities, and ports;

built a response center and a technology center for oil pollution

emergencies; and set up an oil spill emergency equipment center

(MOT of PRC, 2018). By deploying these facilities, the CMSA

has successfully handled dozens of major pollution accidents

involving vessels, including the Arteaga stranding in 200513, the

Golden Rose collision in 200714, and the Sanchi collision in

201815. In all cases, it has effectively controlled and alleviated

damage from pollution, thereby protecting the marine
13 On April 3rd, 2005, the Portuguese oil tanker Atigo ran aground off

the berth of Dalian Port, causing hazardous leaks and spills of crude oil to

marine environment and local aquaculture industry. See (2005) Da Hai Shi

Wai Chu No. 121.

14 There is a collision between Golden Rose and JINSHENG on May

12nd, 2007 which produced an oil spill in the Bohai Strait of China. See

(2008) Qing Hai Fa Chu No. 15.

15 On January 6th, 2018, Panama-registered Sanchi tanker carrying

condensate oil collided with Hong Kong-registered freighter CF Crystal.

The accident caught fire, had oil spilled, exploded, and then sank.
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environment in the Western Pacific. Moreover, China has

cooperated with countries such as Liberia, Indonesia, and

Malaysia and with regional organizations such as the

Association of Southeast Asian Nations, the Secretariat for

Cooperation between China and Central and Eastern

European Countries in setting up a series of international

emergency response mechanisms. These endeavors are

creating a good institutional basis conducive to international

cooperation in responding to pollution emergencies, as can be

seen in Table 2.
Specialized judiciary for
environmental disputes in
maritime courts

A strict, just, and efficient judicial system is the key to the

recognition of a country’s rule of law. Environmental judiciary is

increasingly specialized in the international community. As of

September 2016, a combined total of 1,200 environmental courts

or tribunals (ECTs) had been established by 44 countries,

including in civil law, common law, and other legal systems

(Pring and Pring, 2016, p. IV). ECTs can be found in the largest

(e.g., China, India), and smallest (Trinidad and Tobago)

countries, and in both wealthy developed and impoverished

developing nations (Pring and Pring, 2016, p. 4). The sharp

increase in the amount of ECTs is driven by many factors

(Whitney, 1973, p. 476; Pring and Pring, 2010, p. 4). First,

proper settlement of marine environment disputes requires

judges with expertise in both legal knowledge and

environmental technology, who are able to strike a balance

between the interest of the individual and that of the

community as a whole; meanwhile, being able to apply rules of

proof and applicable laws. Accordingly, in order to hear and rule

on marine environment cases properly, a specialized court with

related expertise is essential, Second, ECTs help to alleviate the

caseload of general courts and ensure sufficient time and judicial

resources can be devoted to solving marine environment cases.

Moreover, environmental disputes face danger of regional

protectionism in general courts. For example, quite a few local

courts of China had issued internal documents to ban the

reception of environmental disputes in the form of class-action

lawsuits (Lin et al., 2009, p. 9). Third, the judges of the general

courts have long restricted opportunities to hear environmental

cases, and their training in environmental law is relatively

limited, which may lead to inconsistent and contradictory

judgments. Specialized ECTs would achieve a degree of

uniformity (or at least a consistency) in their decisions, which

was lacking in general courts. Fourth, the lack of professionalism

in general courts has resulted in public distrust of the nation’s

environmental judicial system. The total number of victims who

would either choose to put up with the situation or find non-
frontiersin.org

https://doi.org/10.3389/fmars.2022.1083420
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org


Xing et al. 10.3389/fmars.2022.1083420
litigious means, such as reaching a private agreement that was

more or less equal to those being resorted to lawsuits in China

(Lin et al., 2009, p. 8). ECTs would allay public mistrust.

Unlike the independent ECTs in some countries, which are

completely separated from general courts, China has set up

green bench within previous general court system. The first one

was established in the People’s Court of Qingzhen Municipality

in 2007, following the enactment of Opinions of the Supreme

People’s Court on Providing Judicial Guarantees and Services to

Accelerate the Transformation of the Economic Development

Pattern. This action had pushed China’s courts at all levels to

establish environment tribunals. In 2014 the Supreme People’s

Court established an exclusive tribunal for environmental and

natural resource cases and subsequently released Opinions of the

Supreme People’s Court on Fully Strengthening Environmental

Resources Trial Work to Provide Powerful Judicial Safeguards for

Promoting Eco-civilization Construction, which specifies

provisions for environment trials in details.

Most of China’s ECTs are set up in key environmental

protection areas and basins, including resource protection areas
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as well as industrial and mining areas. However, none of them

have been established for marine environment. Instead, China has

integrated ECTs for the marine environment with its marine

judicial system. From 1984, China gradually established a

maritime judicial system exclusively accepting first-hearing

maritime or shipping cases. The system now comprises 11

maritime courts, 39 detached maritime tribunals, and over 500

professional judges. China’s maritime judicial system is the largest

and most complete in the world, and the country accepts more

maritime cases that any other (People’s Supreme Court, 2014). To

ensure that marine environment disputes are settled

professionally, in 2016 the People’s Supreme Court expanded

the scope of jurisdiction with “disputes related to the exploit and

environment protection inmarine and navigable water” according

to Regulation on Maritime Court Case Acceptance Scope. To date,

environmental disputes in marine and navigable waters have

become the main case types of maritime courts.

China’s maritime judicial system has unique advantages in

hearing marine environment cases. First, there are often close

connections among maritime cases, including disputes over
TABLE 2 China’s cooperation in the field of marine environment.

Cooperation partner Date Document (Mechanism) Content
Regional Cooperation

The Member States of the
Association of Southeast
Asian Nations

Nov.
2002

Declaration on the Conduct of Parties in the South China Sea
Cooperative activities in marine
environmental protection

ASEAN
Oct.
2003

ASEAN-China Maritime Consultation mechanism
Technical cooperation in Marine
Environmental Protection Against
Pollution

The member states of
North-West Pacific Action
Plan (China, Japan, Russia,
Korea)

Nov.
2004

Memorandum of Understanding on Regional Cooperation on Preparedness and
Response to Oils Spills in the Marine Environment of the Northwest Pacific Region

Cooperative activities in marine pollution
preparedness & response

Central and Eastern
European Countries

Sept.
2012

China-CEEC Coordinating Secretariat for Maritime Issues
Cooperation in shipping and maritime
affairs

Bilateral Cooperation

Indonesia

Mar.
2013

Memorandum of understanding on maritime cooperation between the government of
the People’s Republic of China and the government of the Republic of Indonesia.

Cooperation in maritime search and rescue,
environment protection, and cooperation in
the international forums such as the IMO.

Mar.
2015

Memorandum of Understanding on Maritime Search and Rescue Cooperation between
the Ministry of Transport of the People’s Republic of China and the National Search
and Rescue Agency of the Republic of Indonesia.

Cooperation in environmental salvage.

Russia
Mar.
2015

Memorandum of Understanding between the Ministry of Transport of the People’s
Republic of China and the Ministry of Transport of the Russian Federation on
Cooperation in the Safety of Maritime Navigation and the Protection of the Marine
Environment

Cooperation in protection and preservation
of the marine environment

The Philippines
Oct.
2016

Memorandum of Understanding between the Philippine Coast Guard and the China
Coast Guard on the Establishment of a Joint Coast Guard Committee on Maritime
Cooperation

Cooperation in protection and preservation
of the marine environment

Panama
Nov.
2018

Memorandum of Understanding between the Ministry of Transport of the People’s
Republic of China and the Panama Maritime Authority

Cooperation in port state control,
prevention of pollution, marine
investigation.

Liberia
Nov.
2021

Memorandum of Understanding between the Maritime Administration of the People’s
Republic of China and the Liberia’s Maritime Authority on Maritime Cooperation

Cooperation in port state control,
prevention of marine environment
pollution from vessels.
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marine infringement, marine contracts, and marine

environment cases. For example, a vessel collision may result

in marine oil spill pollution. At the same time, conventions

concerning the maritime environment (such as the CLC

Convention and the International Convention on Salvage) are

also important maritime traffic conventions. Compared to ECTs

set up in general courts, the marine judicial system has more

professional advantages in the understanding of maritime

environmental cases and the implementation of environmental

legislation. Second, China’s maritime courts are located in the

major port cities based on its coastline. Therefore, marine

environment disputes can be handled cross-regionally, and to

some extent this would limit the occurrence of regional

protectionism. Finally, to address maritime lawsuits, China has

formulated the Special Maritime Procedure Law for maritime

courts with some innovative legal methods, such as marine

injunctions to prevent marine pollution, which cannot be

found in procedures of other general courts. Greater

protection of the environment could be achieved than those

through general lawsuits (Wang, 2016, p. 89).

Proficient hearing of marine environment cases is promoted

by China’s ongoing reform of maritime jurisdiction. Following

its expansion of jurisdiction to include administrative cases, the

next step was to enable the maritime courts to hear criminal

cases. This development is considered conducive to unifying the

maritime judicial system, harnessing the expertise and judicial

resources of maritime courts, and rectifying the marginalized

status of maritime criminal cases (Chang, 2022, pp. 451-452). In

2017 the People’s Supreme Court designated the Ningbo

Maritime Court as the first one of this kind to hear a criminal

case, which involved a vessel collision16. In 2020 the Haikou

Maritime Court heard a public interest civil lawsuit concerning

environmental damage resulted from illegal fishing, which was

subject to connected criminal proceedings17. Although no

maritime environmental crime has been confronted by the

maritime courts, pilot work is being carried out continuously

and it is expected that maritime environment crimes including

marine pollution from vessels will soon be accepted, which is

conducive for better realization of marine environment

protection and pollution control through specialized judiciary.
Conclusion

China seeks to harmonize domestic and international laws and

to achieve external validity and legitimacy of its domestic rule of law

through compliance with the international law of the sea. Given

China’s status as a flag, coastal, and port state, its transportation
16 (2017) Zhe 72 Xing Chu No.1.

17 (2020) Qiong 72 Xing Chu No.1 Criminal Judgment.
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legislation is particularly focusing on balancing competing interests.

Moreover, through systematizing maritime laws, China has

eliminated the coordination difficulties caused by the

fragmentation of international marine environment legislation. In

the field of law enforcement, China has built a unified maritime law

enforcement system while retaining specialized enforcement

agencies to maintain the professionalism of environmental

governance. It has also applied many cutting-edge scientific and

technological tools to facilitate law enforcement. Finally, in the

judicial field, China has built specialized ECTs in its independent

maritime judicial system. The established judicial system has been

transformed by the expansion of the scope of jurisdiction and

carrying out reforms to hear criminal cases regarding the marine

environment, thereby achieving fair and efficient trials of marine

environment cases.

China’s efforts to address the challenges of the rule of law for

maritime transportation and the marine environment offer a

model for marine environmental governance. China ’s

experience shows that ensuring the domestic rule of law is met

with the trend of global governance is crucial. The long-term

investment in marine transport and technology lays a solid

foundation for the efforts. Although the interpretation of the

trend is non-unique because of the different identities and

interests of nations, their practices have shaped and will

continue to shape the rules-based international order at sea.
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The introduction of several alternative marine fuels is considered an important

strategy for maritime decarbonization. These alternative marine fuels include

liquefied natural gas (LNG), liquefied biogas (LBG), hydrogen, ammonia,

methanol, ethanol, hydrotreated vegetable oil (HVO), etc. In some studies,

nuclear power and electricity are also included in the scope of alternative fuels

for merchant ships. However, the operation of alternative-fuel-powered ships

has some special risks, such as fuel spills, vapor dispersion and fuel pool fires.

The existing international legal framework does not address these risks

sufficiently. This research adopts the method of legal analysis to examine the

existing international legal regime for regulating the development of

alternative-fuel-powered ships. From a critical perspective, it evaluates and

predicts the consequences of these policies together with their shortcomings.

Also, this research explores the potential solutions and countermeasures that

might be feasible to deal with the special marine environmental risks posed by

alternative-fuel-powered ships in the future.

KEYWORDS

alternative-fuel-powered ships, maritime decarbonization, marine environmental
risks, greenhouse gas emissions, international legal regime
1 Introduction

Emissions arising from maritime transport continue to significantly contribute to air

pollution (IMO, 2021). The introduction of several alternative marine fuels and

renewable energy is considered an important strategy for maritime decarbonization

(OECD, 2016; Chen et al., 2019). Especially after the International Maritime
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Organization (IMO) adopted its initial strategy for reducing the

emissions of greenhouse gas (GHG) from ships, transitioning to

the use of alternative fuels and energy sources has become a

realistic need for many shipping companies (IMO, 2018). These

cleaner alternative marine fuels and energy include liquefied

natural gas (LNG), liquefied biogas (LBG), hydrogen, ammonia,

methanol, ethanol, hydrotreated vegetable oil (HVO), fuel cells,

nuclear power, wind power, solar power, and electricity (ITF,

2018; Wang andWright, 2021; Al-Enazi et al., 2021; Santos et al.,

2022) (Figure 1). The use of alternative fuels and energy in the

context of carbon neutrality focuses on reducing carbon

emissions from the shipping sector but ignores the other

potential risks to the marine environment that these “carbon-

clean” alternative fuels and energy might involve. The operation

of alternative-fuel-powered ships also has some special risks,

such as alternative marine fuel spills on water, fuel vapor

dispersion, and fuel pool fires. Although the chances of marine

environmental damage as a result of marine fuels leakage may be

somewhat limited, other kinds of damage, such as methane slip-

induced atmospheric contamination and unforeseeable damage

to human health and property due to the toxicity of ammonia

(Yadav and Jeong, 2022), remain a tangible possibility requiring

attention and needing to be addressed.

The legal system and rule of law play important roles in

protecting the marine environment (Chang and Shi, 2020).

Existing international legal regimes have significantly

influenced the regulation over vessel-source pollution, the

transportation of hazardous and noxious substances (HNSs),

and marine environmental protection. However, although there
Frontiers in Marine Science 02
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are many international conventions in place covering the use of

alternative marine fuels and energy, many issues related to their

potential environmental risks remain. These issues include the

lack of common legal standards for methanol contamination, an

insufficient legal framework for the regulation of biofuel, solar

power and electric ships, the need for a delicate balance between

the establishment of safety zones around bunkering

infrastructures and freedom of navigation, and the inadequate

liability and compensation framework for marine environmental

damage induced by alternative-fuel-powered ships (Xu et al.,

2015). These potential shortcomings and insufficiencies

embedded in the existing international legal framework make

it difficult to formulate an effective regulatory regime to address

the emerging challenges in the era of carbon neutrality.

In this context, this research aims to address the following

three main questions: (1) What are the conventions, protocols,

and resolutions that constitute the existing international legal

framework for pollution prevention and the remedies for

alternative-fuel-powered ship-induced environmental risks and

incidents? (2) Can the existing legal framework effectively

address the environmental risks and challenges that alternative

fuels may pose? (3) What might be the potential implications

and possible ways to move ahead? This research primarily uses a

legal analysis approach to analyze the international legal

framework regulating environmental risks and incidents

stemming from alternative-fuel-powered ships and to analyze

the potential shortcomings and insufficiencies that might be

embedded in the existing framework, including the complicated

structure of the institutional framework, some inconsistent
FIGURE 1

Technologies and fuels on a pathway to maritime decarbonization. Source: Department for Transport, 2019; Al-Enazi et al., 2021.
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legislative principles and approaches, the parallel application of

different fuel and energy conventions for multifuel and hybrid

power ships, deficiencies in pollution prevention and bunkering

safety regulation, the failure to resolve the potential tension

between bunkering facility regulation and freedom of

navigation, the lack of international environmental

enforcement standards related to alternative fuels, deficiencies

in the liability and compensation system for pollution damage,

and inadequate international cooperation in pollution

prevention and response. On this basis, this research explores

the potential implications and solutions that might be feasible to

deal with the special marine environmental risks posed by

alternative-fuel-powered ships.
2 Literature review, materials and
analytical framework

2.1 Literature review

The maritime sector is a key asset for the global economy

(Prussi et al., 2021). Four fifths of the total world trade must be

completed by maritime transportation, so sea transportation

plays an important role in the development of the global

economy (UNCTAD, 2017). The increasingly strict GHG

emission regulations set for ships are making ship owners/

operators find new efficient methods of fulfilling these

requirements (Ushakov et al., 2019). Currently, the maritime

industry is urgently searching for clean, reliable and affordable

alternative fuels and energy (Al-Enazi et al., 2021). Therefore,

alternative fuels and energy are essential for decarbonization in

international shipping (Wang and Wright, 2021). Many

countries have focused on alternative marine fuels, such as the

USA (Bicer et al., 2016), Japan (Tanaka, 2013), Europe (Prussi

et al., 2021), Australia (Paul et al., 2018), China (Yang et al.,

2019), Poland (Miętkiewicz, 2021), Norway (Laribi and Guy,

2020), etc. Existing research and practice on alternative marine

fuels and energy mainly focus on the follows:

First, existing research examines the advantages and

applicability of alternative marine fuels and energy. Studies

have shown that due to the regulation of sulfur emissions, the

use of LNG as a maritime fuel has increased (Anderson et al.,

2015). LNG is a highly efficient and clean low-carbon energy

source (Zhu et al., 2022), and scholars contend that LNG is one

of the best solutions compared with others (Wattum, 2011;

Kumar et al., 2011; Schinas and Butler, 2016). At the port of

Heraklion, through empirical research, compared with gas

emissions after using LNG and marine diesel oil, Livaniou

et al. (2022) found that the SO2, CO2, CO, NOx, HC, CH4,

and PM emissions of LNG were reduced by 76%. LNG is widely

accepted because it also fulfils other regulations, such as those

concerningCO2 and NOx, and is the cheapest fuel (Bas et al.,
Frontiers in Marine Science 03
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2017). Overall, LNG is the most researched alternative shipping

fuel by scholars in the past. However, scholars have paid more

attention to other alternative shipping fuels, including methanol,

ammonia and hydrogen fuels. (Ampah et al., 2021). There is

already an increasing global demand for ammonia, which can be

used as a versatile marine fuel (Cheliotis et al., 2021), especially

in the United States and Europe (Al-Enazi et al., 2021).

Furthermore, “a sustainable global energy future can be

attained by utilizing hydrogen fuel in addition to other clean

fuels” (Al-Enazi et al., 2021).

Second, existing research also analyzes the disadvantages of

alternative marine fuels, given that there are still many obstacles

and difficulties in their application to shipping. Researchers find

that, indeed, not all alternative fuels make a ship more climate-

friendly (Martin, 2021) and LNG could be a rather dangerous

liquid (Zhu et al., 2021). During the methanol manufacturing

process, a large amount of GHG emissions is also produced

(Martin, 2021). Scholars point out that cost (Valera-Medina

et al., 2018; Prussi et al., 2021; Bicer et al., 2016; Salmon and

Bañares-Alcántara, 2021; Martin, 2021) and GHG emissions

(Pavlenko et al., 2020; Prussi et al., 2021; Bicer et al., 2016; Jang

et al., 2021) are the most critical issues in the use of alternative

marine fuels. Other aspects are also crucial: technical maturity

(Desai, 2017; Biofuels International, 2019; Manouchehrinia

et al., 2020; Valera-Medina et al., 2021; Van Hoecke et al.,

2021; IEA, 2022), safety regulation (Deniz and Zincir, 2016),

the expertise needed (Prussi et al., 2021), etc. Moreover, the wide

application of alternative marine fuels may encounter legal

obstacles (Valera-Medina et al., 2021; Al-Enazi et al., 2021)

and need to comply with the requirements under international

conventions and related agreements (Chang, 2020). Alternative

marine fuels often lack sufficient support from domestic

legislation (Paul et al., 2018).

Third, existing research studies propose the potential

directions, methods and measures to solve the problems

existing in the wide application of alternative marine fuels.

Given the economic cost of alternative marine fuels, scholars

suggest that simultaneous operations should be used to reduce

costs (Fan et al., 2021) and the promotion of alternative marine

fuels can be realized through the establishment of marine energy

funds (Yang et al., 2019). For GHG emissions, a “technology

warming potential” approach (Thomson et al., 2015) and risk

assessment framework (Wu et al., 2021a) can be adopted, and

the use of dual-fuel engines is proposed as an efficient method

(Mestemaker et al., 2020). In response to technical problems, it is

recommended to incentivize technological innovations by

formulating corresponding laws (Thomson et al., 2015;

Lindstad et al., 2020; Xu and Mukherjee, 2020), which may in

turn supports safety control, loss prevention and emergency

response (Wu et al., 2021b). In summary, facilitating the

adoption of alternative fuels calls for effective policy and

technical frameworks created from a system-wide perspective

(Wang and Wright, 2021).
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The research above shows that compared with traditional

diesel oil, alternative marine fuels and energy have certain

advantages. However, their widespread use and promotion will

not be smooth sailing since the use of alternative marine fuels and

energy still needs to take into account economic costs, technical

conditions, legal systems and other factors. Therefore, scholars

have made useful suggestions on how to overcome these

difficulties. Existing research proposals are basically focused on

further reducing carbon emissions and measuring and responding

to economic costs, as well as measures for technological

innovation. There lacks sufficient research focusing on the other

potential risks to the marine environment that these alternative

fuels and energy might have and how the existing international

institutional framework functions in regulating these special

environmental risks.
2.2 Methods, materials and
analytical framework

“International law and institutions serve as the main

framework for international cooperation and collaboration

between members of the international community in their

efforts to protect the local, regional and global marine

environment” (Chang, 2012). Rule of law has been

considered one of the most important elements of good

ocean governance (Chang, 2012). Therefore, this research

chooses to explore in depth the use of alternative fuels and

energy for maritime decarbonization from an international

law perspective. It uses a legal analysis approach to analyze the

international legal instruments in place that cover the use of

alternative marine fuels and energy as well as related marine

environmental issues, and it tries to determine whether there

are shortcomings and insufficiencies embedded in the current

international legal framework and whether the existing

institutional framework is well equipped for entering the era

of maritime carbon neutrality. The materials used for the

research are mainly the international conventions, protocols,

resolutions and other relevant instruments that involve

pollution prevention, safety regulation, pollution liability

and compensation for the use of alternative fuels and energy

in maritime transport. These international legal instruments

are collected from the official websites of the United Nations

Treaty Collection, IMO and International Atomic Energy

Agency (IAEA). However, many related legal instruments

are temporarily absent, such as the special regulatory

frameworks for ships using electricity, solar power, offshore

wind energy, biofuels or fuel cells. This absence also highlights

the problem of the “legislative lag” of the international legal

regime in the face of emerging issues in the era of carbon

neutrality (Abel, 1982).
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In addition to Section 1 and Section 2, the following sections

provide a critical examination of relevant matters from an

international law perspective. Section 3 analyzes the special

environmental risks that may exist in the operation of ships

using alternative fuels and energy for maritime decarbonization.

Section 4 analyzes the international legal framework regulating

the use of alternative fuels and energy as well as its potential

environmental risks in maritime transport. Section 5 examines

the shortcomings and insufficiencies embedded in the current

international legal framework, showing how they might bring

difficulties in formulating an effective regulatory regime to cope

with the emerging challenges in the era of carbon neutrality.

Section 6 proposes some potential implications and tentative

ways that might be feasible to move forward in the future.
3 Special marine environmental
risks posed by alternative-fuel-
powered ships

Alternative fuels and energy can help achieve low-carbon

and zero-carbon emission goals, but their use often requires

corresponding high-cost technical and operational measures as a

safety guarantee (Xing et al., 2021; Salmon and Bañares-

Alcántara, 2021). Most importantly, the use of alternative

marine fuels and energy in the context of carbon neutrality

focuses on reducing carbon emissions from the shipping sector

but often ignores the other potential risks to the marine

environment that these “carbon-clean” alternative fuels and

energy might involve (Figure 2). Carbon-free fuels and energy

such as hydrogen, solar energy, and wind energy may achieve the

target of zero-carbon shipping; however, it is currently difficult

to fully replace carbon-based fuels such as diesel oil and LNG,

both technically and economically (Al-Enazi et al., 2021). Solar

energy and wind energy may not be widely used on ships of all

types of routes due to the high restrictions on ship size and

routes. The production cost of electrolyzing water to produce

green hydrogen is prohibitive. Additionally, life cycle assessment

studies have found that although alternative fuels such as

hydrogen and electricity do not cause pollution when working

as fuels on board, there are still significant GHG emissions

during their production or transportation. Moreover, biofuels,

ammonia, and electricity may have negative impacts on

acidification potential and eutrophication during production

and disposal. In addition to natural environmental pollution,

the inherent characteristics of various alternative fuels make

their use on board present other marine risks to the crew and

other people. Factors such as different ship types, speeds, and

routes may impede the contribution of various alternative fuels

to environmental risks, but from a macro perspective, these

environmental risks cannot be ignored.
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3.1 LNG

Methane slips occur throughout the LNG supply chain.

Measures such as recovery, processing and liquefaction, the

transport of natural gas, engine operation (Lowell et al., 2013),

and safe maintenance operations (Pavlenko et al., 2020) emit

carbon dioxide and methane. As a GHG, methane is

approximately 28-34 times more potent than carbon dioxide

(UNECE, 2022). A report by the International Council on Clean

Transportation (ICCT) noted that “the most popular LNG ship

engine, particularly for cruise ships, emits between 70% and 82%

more life cycle GHG emissions over the short term than engines

powered by clean distillate fuels” (Pavlenko et al., 2020). While it

does indeed reduce carbon dioxide emissions, as a carbon-based

fuel, LNG continues to emit carbon dioxide (Balcombe et al.,

2022) and can only be used as a mitigation option (Bouman

et al., 2017; Hwang et al., 2020).

In addition, in accidents during ship-to-ship LNG bunkering

or LNG ship collisions, LNG leaks can cause significant hazards.

First, inhalation of LNG vapor by humans may cause

asphyxiation or severe lung damage (Luketa-Hanlin, 2006).

Second, as LNG is stored at temperatures below -260 F°, direct

exposure to extremely cold temperatures can lead to serious

human injury and hull material embrittlement (Luketa-Hanlin,

2006). Third, downwind dispersed LNG vapor that reaches its

flammable limits and is ignited by a spark or any other ignition

source will lead to a vapor fire and cause damage to the

surrounding hull or personnel through “thermal radiation,

burn damage, overpressures, etc.” (Sun et al., 2017). Fourth, it

is likely an LNG pool fire could occur if LNG leaks during

bunkering and if there are nearby sources of ignition, for
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example, sparks from engine combustion or the burning of

substances from extreme heat waves (Sun et al., 2017).
3.2 Ammonia

On the one hand, as an alternative fuel, ammonia has a

strong acidification potential, and the deposition of acidic

pollutants will reduce the productivity of natural ecosystems

such as soil, groundwater, and surface water. Nitrogen oxides

and sulfur dioxide caused by the compressors of gas

transportation and during the production of high-pressure

(HP) steam are the most important reasons for the

acidification potential of ammonia fuel (Makhlouf et al., 2015).

The “acidification potential of ammonia-fueled vehicles is higher

than that of gasoline and diesel vehicles” (Bicer and

Dincer, 2018).

On the other hand, ammonia is a toxic corrosive gas, and

thus, whether transported by the sea or burned as fuel for ships,

there is an accident risk of exposure to ammonia. When

ammonia comes into contact with wet surfaces, its corrosive

and exothermic properties can immediately cause severe

irritation and burns to the eyes, skin, mouth, and respiratory

mucous membranes (National Research Council Committee on

Acute Exposure Guideline Levels, 2008). When a large amount

of ammonia is uncontrollably released, clouds of ammonia will

form, which may have a large and unpredictable impact due to

air movement, putting the safety of people and animals

underneath the clouds at risk (Nowatzki, 2008). In an

ammonia storage tank collision, the potentially lethal area of

the ammonia cloud may extend to hundreds of meters, causing
FIGURE 2

Special marine environmental risks posed by alternative-fuel-powered ships. Source: Authors’ Compilation.
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serious injury and death even far from the release point

(National Research Council Committee on Acute Exposure

Guideline Levels, 2008). Even if regulations and protocols exist

for the safe transport and handling of ammonia, it is

indisputable that ammonia is highly toxic to humans and

poses a risk to marine transportation efforts.
3.3 Biofuels

Biofuels come from biomass and can be regenerated from

crops or biological waste, such as growing maize to produce

ethanol and using animal waste products (Varuvel et al., 2012).

Large-scale cultivation of the same plants may cause pests, while

the use of fertilizers and pesticides will pollute water sources and

potentially reduce biodiversity (Vollebergh, 1997; Wang et al.,

2022a). The production of energy crops produces GHGs, of

which N2O emissions are usually high. The production of wheat

ethanol produces even higher total GHG emissions than the

production of gasoline (Vollebergh, 1997).

Furthermore, the challenges posed by biofuels include fuel

instability, microbiologically influenced corrosion (Eide et al.,

2014), and emulsion properties. Because water is essential for

microbial growth, biofuels are inherently more hygroscopic than

fossil fuels. It is difficult to completely remove water from biofuel

systems, and the presence of water causes chemical corrosion

and microbiologically influenced corrosion in storage tanks

(Sørensen et al., 2011), increasing the risk of contamination

from fuel spills at sea.

In the case of biodiesel – “a mixture of fatty acid methyl

esters”, once a biodiesel spills, samples of seawater from

contaminated waters would be “indistinguishable from a fossil

diesel spill for a short period”, hindering effective efforts for “spill

source identification and forensic investigations” (DeMello et al.,

2007). However, the good news is that relevant experiments

predict that biodiesel will be consumed by marine bacteria

(DeMello et al., 2007). In the case of a spill of biodiesel

mixtures with oil derivatives, biodiesel’s “low speed of

amendment may increase the incorporation of oil droplets

into the water column”, facilitating the “downward transport

of oil into the water column” (DeMello et al., 2007). Hence, it

may extend the contaminated marine area and worsen the effects

of oil pollution on marine organisms.
3.4 Hydrogen

GHG emissions from hydrogen fuel depend to a large extent

on the energy source of hydrogen, with the majority of emissions

coming from steam methane reforming and liquefaction

processes (Hwang et al., 2020). At present, the use of fossil

fuels is the main method of producing hydrogen energy, such as

coal gasification and steam methane reforming (Hwang et al.,
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2020; Van Hoecke et al., 2021), which lead to a large amount of

GHG emissions during the process of producing harmless

hydrogen fuel.

Safety is also worth considering when bunkering, storing

and using hydrogen fuel on board. The flammable and

diffusible nature of hydrogen may affect the integrity of the

hull and the safety of the crew. Hydrogen molecules are so

small that they can easily leak through pipes or storage joints

and cracks. Although hydrogen is nontoxic, it may reach

flammable concentrations (between 4% and 75% in air) and

ignition temperatures and then burn, or it may cause

asphyxiation by displacing oxygen from the air when leaking

into a closed environment (Hydrogen Tools, 2022). The energy

required to burn hydrogen is so small that even the sparks from

a crew member’s cigarette may ignite it (Hydrogen Tools,

2022). When a ship collides, the pressurized storage system

for hydrogen may leak, and once hydrogen explodes and burns,

even in an open environment, hydrogen flames can severely

damage the objects touched, including the hull, cargo,

personnel, etc.
3.5 Nuclear

The use of nuclear-powered ships and offshore nuclear-

powered platforms may lead to marine radioactive

contamination in the absence of adequate nuclear safety

measures. Particularly in exceptional circumstances, such as

extreme weather, collisions, external threats, or operational

errors, nuclear-powered ships and offshore nuclear-powered

platforms may leak sources of radioactivity, leading to serious

marine pollution incidents. When a reactor melts down and the

main containment is breached, nuclear fuel may leak from the

core into the surrounding environment and widespread marine

pollution is likely to result. “Radioactive wastes are not

biodegradable, nor is there any possibility of removing them

from the sea once they have entered it. These substances vary in

their effect, but in general, they are absorbed by marine

organisms, often becoming concentrated as they move up the

food chain, and affecting the growth, reproduction and mortality

of marine life” (Churchill et al., 2022).
3.6 Electricity

Electric ships may not have harmful environmental effects

during navigation, but during the production and disposal of

electric energy, they have harmful effects in terms of

acidification, eutrophication of water bodies and toxicity to

humans. The main cause is the disposal of spoil from lignite

mining in surface landfills (Bicer and Dincer, 2018).

Eutrophication is a process that disrupts the aquatic ecological

balance, in which large quantities of nitrogen- and phosphorus-
frontiersin.org

https://doi.org/10.3389/fmars.2022.1082453
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org


Wang et al. 10.3389/fmars.2022.1082453
containing compounds are discharged into the water, causing

algae and other aquatic organisms to proliferate and consume

too much oxygen in the water, causing fish plankton to die from

a lack of oxygen. In turn, their decomposing bodies cause

water pollution.
3.7 Methanol

GHG emissions from methanol are largely determined by

the raw materials used to manufacture it and the conversion

process (Martin, 2021). Methanol from natural gas has the same

degree of global warming potential as heavy diesel fuels, while e-

methanol and biomethanol have a lower global warming

potential. However, biomethanol fuels operating in marine

engines also carry the risk of methane slips.

Methanol biodegrades rapidly, but it is toxic at higher

concentrations. Thus, in the event of a collision, grounding, or

other ship accident resulting in methanol leakage, there may be

localized marine environmental impacts before dilution (Brynolf
Frontiers in Marine Science 07
109
et al., 2014). Moreover, the eutrophication potential produced by

methanol and biomethanol fuels is approximately twice as high

as that of LNG (Brynolf et al., 2014), which may lead to

imbalances in marine water ecosystems. Additionally, the low

flash point of methanol makes it a risk of fire on ships.
4 Existing international legal
framework regulating alternative-
fuel-powered ships related to
marine pollution

Marine pollution resulting from ships powered by

alternative fuels and energy is subject to the regulation of a

series of international conventions, protocols and resolutions

(Table 1), including both maritime conventions regulating

vessel-source pollution, atmospheric pollution, waste

management, dumping, the transportation of HNSs, and

marine environmental protection and conventions and
TABLE 1 Alternative fuels and energy-related international conventions, protocols, and resolutions.

Category Conventions

Marine pollution related
conventions

1972 Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter (London Convention)

1973 International Convention for the Prevention of Pollution from Ships (MARPOL)

1973 Protocol Relating to Intervention on the High Seas in Cases of Marine Pollution by Substances Other Than Oil

1974 International Convention for the Safety of Life at Sea (SOLAS)

1982 United Nations Convention on the Law of the Sea (UNCLOS)

1996 International Convention on Liability and Compensation for Damage in Connection with the Carriage of Hazardous and
Noxious Substances by Sea (HNS Convention)

2000 Protocol on Preparedness, Response and Co-operation to Pollution Incidents by Hazardous and Noxious Substances (OPRC-
HNS Protocol)

Nuclear fuel related
conventions

1960 Convention on Third Party Liability in the Field of Nuclear Energy (Paris Convention)

1962 Convention on the Liability of Operators of Nuclear Ships

1963 Vienna Convention on Civil Liability for Nuclear Damage (Vienna Convention)

1963 Convention Supplementary to the Paris Convention (Brussels Supplementary Convention)

1971 Convention Relating to Civil Liability in the Field of Maritime Carriage of Nuclear Material

1979 Convention on the Physical Protection of Nuclear Material

1986 Convention on Early Notification of Nuclear Accident

1986 Convection on Assistance in the Case of a Nuclear Accident or Radiological Emergency

1994 Convention on Nuclear Safety

1997 Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radiation Waste Management

1997 Convention on Supplementary Compensation for Nuclear Damage (CSC)

Gas fuel related conventions
1983 International Code for the Construction and Equipment of Ships Carrying Liquefied Gases in Bulk (IGC Code)

2015 International Code of Safety for Ships Using Gases or Other Low-Flashpoint Fuels (IGF Code)

Source: Authors’ Compilation.
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resolutions specifically regulating ships using various fuels and

energy types. These conventions form a fairly complex legal

system for the regulation of alternative-fuel-powered ships in the

era of carbon neutrality.

In the maritime convention system, the most important is

the 1982 United Nations Convention on the Law of the Sea

(UNCLOS), which is considered as the “constitution of the

oceans”. It sets a general framework for regulating the

pollution that may arise from ships using alternative fuels and

energy. A general duty established by the UNCLOS is that “states

have the obligation to protect and preserve the marine

environment” (UNCLOS, 1982, Article 192). States are

required to adopt all necessary measures to “prevent, reduce

and control pollution of the marine environment from any

source” (UNCLOS, 1982, Article 194). It also defines the

jurisdictional rights and obligations in regulating marine

pollution resulting from ships and other various sources, “both

legislative and enforcement, of flag, coastal and port states”

(UNCLOS, 1982, Articles 207-234; Churchill et al., 2022).

Responsibility and liability for fulfilling international

obligations regarding marine pollution and for ensuring the

availability of legal recourse and prompt and adequate

compensation for causing marine environmental damage are

imposed on states (UNCLOS, 1982, Article 235). In addition,

alternative-fuel-powered ships are subject to a series of

international maritime conventions regulating pollution from

ships adopted under the auspices of the IMO (Bai and Li, 2021).

For example, the 1973 International Convention for the

Prevention of Pollution from Ships (MARPOL, 1973) aims to

prevent marine pollution from both the routine operation of

ships and their accidental discharge of harmful substances. In

particular, Annex VI of the MARPOL is one of the main

international legal instruments regulating air pollution control

for ships. The 1974 International Convention for the Safety of

Life at Sea (SOLAS, 1974) specifically stipulates the navigation

safety requirements for ships carrying dangerous goods and

nuclear-powered ships. If an issue involves the dumping of fuel

waste and spent fuel, the treatment of high seas pollution, and

the cooperative handling of pollution incidents, alternative-fuel-

powered ships may also be subject to the 1972 Convention on the

Prevention of Marine Pollution by Dumping of Wastes and Other

Matter (London Convention, 1972), the 1973 Protocol Relating

to Intervention on the High Seas in Cases of Marine Pollution by

Substances Other Than Oil (Protocol relating to intervention on

the high seas in cases of marine pollution by substancesother

than oil, 1973) and the 2000 Protocol on Preparedness, Response

and Co-operation to Pollution Incidents by Hazardous and

Noxious Substances (OPRC-HNS Protocol, 2000). In terms of

liability and compensation for marine environmental damage,

alternative-fuel-powered ships may also be subject to the 1996

International Convention on Liability and Compensation for

Damage in Connection with the Carriage of Hazardous and

Noxious Substances by Sea (HNS Convention). This convention
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establishes a two-tier system for compensation for

environmental damage in the event of accidents at sea: The

first tier is paid by compulsory insurance taken out by

shipowners, and the second tier is paid from a fund composed

of collective contributions from the receiver and titleholder of

the HNS cargo. This compensation also goes further in that “it

covers not only pollution damage but also the risks of fire and

explosions, including loss of life or personal injury as well as loss

of or damage to property” (HNS Convention, 1996; IMO,

2022d). However, it is worth noting that two considerations

negatively impact the role of the HNS Convention in regulating

alternative fuels: The first is that the HNS Convention is

considered to apply only to issues arising in connection with

the carriage of HNS as cargo rather than as marine fuel, which

may question the applicability of the convention to alternative

marine fuels (Xu et al., 2017); and the second is that the

Convention has not yet come into force.

Ships using different alternative fuels and energy propulsion

are also regulated by their respective special fuel and energy

category conventions. As shown in Table 1, nuclear-powered

ships and offshore nuclear-powered platforms may involve the

application of a series of nuclear-related international

conventions. These international conventions set the

institutional framework for the use of nuclear energy facilities

in terms of nuclear safety, the notification and handling of

nuclear accidents, nuclear liability, the safety management of

radioactive waste and spent fuel, and the maritime

transportation of nuclear material. Notably, however, these

conventions involving nuclear energy are not all inclusive in

their scope of application; that is, their scope of application is

controversial (Handrlica, 2019). If interpreted strictly, then

many important nuclear liability conventions, for example, the

1960 Convention on Third Party Liability in the Field of Nuclear

Energy (Paris Convention, 1960) and the 1963 Vienna

Convention on Civil Liability for Nuclear Damage (Vienna

Convention, 1963), may apply only to land-based nuclear

installations (Handrlica, 2019). Since nuclear-powered ships

and nuclear-powered platforms are not land-based nuclear

installations, they may not necessarily be covered by these

nuclear liability conventions.

The international legal framework regulating ships using gas

fuel and low-flashpoint fuels involves the 1983 International

Code for the Construction and Equipment of Ships Carrying

Liquefied Gases in Bulk (IGC Code), the 2015 International Code

of Safety for Ships Using Gases or Other Low-Flashpoint Fuels

(IGF Code) and MARPOL Annex VI – Prevention of Air

Pollution from Ships. Although the objective is to “provide an

international standard for the safe carriage by sea in bulk of

liquefied gases” (IMO, 2022a), the IGC Code has introduced a

special chapter regulating the use of cargo as a marine fuel,

providing several safety requirements for the use of LNG in

propelling machinery spaces (Xu et al., 2015). While the old

version of the IGC Code permitted the use of LNG as fuel only in
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the main propulsion plant of gas carriers, the revised version of

the IGC Code permits the use of other nontoxic gas cargoes as

fuel. However, this means that ammonia and other toxic gas

cargoes are not permitted to be used as fuel under the IGC Code

(Yadav and Jeong, 2022). The IGF Code establishes a series of

functional requirements and regulations for the design,

construction, operation, maintenance, bunkering process and

seafarer training of ships which use gases and other low-

flashpoint fuels but mainly from a safe operation and

navigation perspective. With corresponding amendments to

the SOLAS, the IGF Code has become a mandatory part of the

SOLAS since 2015. In addition, as mentioned above, MARPOL

Annex VI regulates atmospheric pollution from ships. It sets

limits on SOx and NOx emissions from ships, designates SOx

“emission control areas”, prohibits any “deliberate emissions of

ozone-depleting substances”, sets requirements for international

air pollution prevention certificates, and streamlines the

enforcement practices for regulatory states (Thomson

et al., 2015).

In addition to the abovementioned conventions and

protocols, customary international law may also have influence

in regulating alternative-fuel-powered ships ’ marine

environmental risks. For example, if coastal states or port

states fail to effectively set safe navigation areas or issue

navigation warnings based on the particularity of alternative-

fuel-powered ships or fail to carry out effective supervision and

pollution control over areas around bunkering infrastructures

and therefore cause dangers to the navigation safety of

alternative-fuel-powered ships or marine pollution, then they

might be required to assume responsibilities under customary

international law. In the Corfu Channel case (1949), the

International Court of Justice (ICJ) imposed an obligation on

the Albanian authorities to notify “for the benefit of shipping in

general, the existence of a minefield in Albanian territorial

waters” and warn “the approaching British warships of the

imminent danger to which the minefield exposed them”. Such

an obligation of managing environmental risks and giving

“warning of known environmental hazards” has been

considered by some scholars as a customary international law

obligation for the following reasons (Birnie et al., 2009): First, as

ICJ stated in the Corfu Channel case, such an obligation is based

on “certain general and well-recognized principles, namely:

elementary considerations of humanity, even more exacting in

peace than in war; the principle of the freedom of maritime

communication; and every state’s obligation not to allow

knowingly its territory to be used for acts contrary to the

rights of other states” (Corfu Channel case, 1949). Second, in

the International Law Commission’sDraft Articles on Prevention

of Transboundary Harm from Hazardous Activities, such an

obligation is also imposed on the state in the territory of which

the transboundary harm origins (International Law

Commission, 2001). The International Law Commission

pointed in the commentaries that such an obligation has been
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widely adopted in a series of international and regional

conventions (International Law Commission, 2001). For these

reasons, these scholars note that “it is legitimate to view the

Corfu Channel case as authority for a customary obligation to

give warning of known environmental hazards” (Birnie et al.,

2009). If convincing evidences support such a customary

obligation, it might be applied to the above-mentioned cases

involving alternative-fuel-powered ships and bunkering

infrastructures. In this sense, customary international law

could also have a crucial influence when dealing with marine

pollution issues related to alternative-fuel-powered ships and

even when shaping the development of the whole international

legal framework concerning the use of alternative fuels for

maritime decarbonization. However, it is also worth

mentioning that proving that a rule or an obligation “has

become so generally accepted as to render it a norm of

customary international law binding on all states” is often of

very high threshold (Xue, 2003). The high standard of proof

therefore may make the application of customary international

law be of uncertainty and controversy. In particular, considering

that alternative-fuel-powered ships are quite new things in

practice, customary international law rule sometimes may

either appear to be “too vague to be very effective” or face the

problem of insufficient authoritative evidence to prove long-

term state practices (Churchill et al., 2022).
5 Insufficiencies embedded
in the existing international
legal framework

In the context of moving toward carbon neutrality, various

alternative fuels and energy sources have been used for ship

propulsion in practice. However, the relevant international legal

framework seemingly fails to catch up with the pace of

alternative fuel application in practice, and it has several

shortcomings and insufficiencies in dealing with the potential

pollution of the marine environment caused by alternative-fuel-

powered ships.
5.1 Complicate institutional framework
and application confusion

As mentioned above, pollution from ships using alternative

fuels and energy for propulsion is subject to a series of maritime

conventions, fuel-specific conventions, and principles and rules

in customary international law. These conventions constitute a

structurally complex institutional framework. Multiple

stakeholders, including regulators of flag states, coastal states

and port states, ship owners and operators, and victims suffering

as a result of marine pollution, must face the issue of
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institutional complexity and its related confusion regarding

convention application.

From the perspective of the institutional framework

regulating marine pollution, the traditional pollution source-

based approach could bring confusions. Under the existing

framework, marine pollution is divided into several specific

categories based on different pollution sources: pollution from

ships, pollution from land-based sources, pollution from seabed

activities, pollution from dumping, and atmospheric pollution.

Based on these different sources, different legal rules have been

established to regulate marine pollution (Churchill et al., 2022;

Tanaka, 2019). However, in practice, the pollution source-based

approach could lead to uncertainties in regulating ships

propelled by alternative fuels and energy. For example, some

gas-fueled ships emit methane into the atmosphere during

navigation, causing atmospheric pollution and the greenhouse

effect. Whether pollution should be regulated based on vessel-

source pollution or atmospheric pollution may raise uncertainty.

Another example illustrating the problems faced by the pollution

source-based approach involves bunkering infrastructures and

floating refueling platforms. In international law, there are

disputes over the positioning of floating bunkering platforms

in terms of whether they should be defined as ships, artificial

islands, facilities, or structures (Morris and Kindt, 1978; Kindt,

1983; IAEA, 2013; Luo and Liu, 2020; Song, 2021). In the Case

concerning Passage through the Great Belt (1991), the issues of

whether “floating oil rigs” should be identified as ships and enjoy

the same right of free passage as ships were raised before the ICJ.

However, because the case was settled out of court, the ICJ did

not adjudicate the merits of the case. The different positionings

of floating bunkering platforms and related disputes will raise

issues for pollution regulation under the traditional pollution

source-based approach: Should these platforms be regulated

based on vessel-source pollution or land-based pollution? If

considered as vessel-source pollution, can floating nuclear

platforms be covered by existing nuclear liability conventions,

as some scholars disagree with the broader interpretation of the

nuclear liability conventions and argue that these conventions

apply only to land-based nuclear installations? (Handrlica, 2019)

In this sense, the traditional pollution-source-based approach is

seemingly not well equipped to clearly and effectively deal with

the marine environmental risks and pollution problems that

may result from alternative-fuel-powered ships.

From the perspective of the institutional framework

regulating ships and their pollution control, inconsistent

approaches and fragmentation issues may also create

confusions. For example, nuclear-powered ships and offshore

nuclear-powered platforms are subject to both conventions

concerning nuclear safety and nuclear liability formulated

under the auspices of the IAEA and conventions concerning

navigation safety, radioactive material transport, and nuclear-
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powered ships formulated under the support of the IMO. The

former often impose liabilities on the operator of nuclear

installations, while the latter are inclined to impose liabilities

on shipowners. The different approaches to the liability

assumption may result in confusion. Another example for

such confusion concerns the multifuel and hybrid power ships.

With the development of multifuel and hybrid power ships, the

propulsion power sources of ships may not be limited to one

type. The latest 49/60 DF four-stroke engine developed by the

German engine manufacturer MAN Energy Solutions can run

on LNG, diesel, biofuel blends and synthetic natural gas, offering

flexible fuel options for maritime decarbonization (MAN Energy

Solutions, 2022). However, the use of multiple fuels in the same

ship indicates that the ship may be bound by different

international conventions regulating the use of specific energy

sources, including the traditional oil pollution conventions, gas

fuel conventions, and conventions on HNS transportation.

Multifuel and hybrid power ships are more likely to face the

problem of a “convention maze” in their pollution control

regulation. In addition, the international regulatory framework

regulating alternative-fuel-powered ships and their pollution

control has the problem of unbalanced development. The

alternative fuels and energy that were put into application

decades ago, such as nuclear power and LNG, are subject to

abundant international rules, while emerging fuels and energy,

such as wind power, electricity and biofuels, lack sufficient

regulatory rules.
5.2 Deficiencies in regulation based on
pollution-prevention and safety grounds

Not only does the navigation of some alternative-fuel-

powered ships, in particular ships using gas fuels such as LNG,

hydrogen or ammonia, involve safety and marine pollution risks,

but their bunkering process in coastal and port bunkering

infrastructures is also dangerous. Considering that vessel-

source pollution can sometimes endanger the safety and

security of coastal states and port states, these states are

empowered to regulate foreign ships based on safety and

security factors according to UNCLOS (Bodansky, 1991;

Becker, 2005). The IGF Code also establishes certain rules to

ensure the safety of ships using gases and other low-flashpoint

fuels during navigation and bunkering process.

However, under the existing international legal framework,

the safety and pollution-prevention regulations over ships

propelled by alternative fuels and energy are largely

inadequate. Although certain relevant rules can be found

scattered in some conventions, many problems such as

disputes over the applicability of the rules, the ratification

deadlock of conventions and the limited number of
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contracting parties subject to mandatory constraints, have

plagued the effective regulation of alternative-fuel-powered

ships. Furthermore, the existing legal framework places

oversight on the high seas in the hands of the flag state.

However, “experience shows flag states often fail to provide

adequate oversight with so-called ‘flags of convenience’ offering

low-cost registration, loose environmental and operational

requirements, and weak enforcement” (Hutchins, 2021).

Hence, regulation and oversight over alternative-fuel-powered

ships in areas beyond national jurisdictions may be of serious

flaws. Additionally, scholars have noted that the “comprehensive

operational guidance on the interface between a bunker vessel

and a receiving vessel is woefully inadequate” (Xu et al., 2015).

Moreover, regulation of alternative-fuel-powered ships

based on pollution control and bunkering safety grounds may

also create tensions with freedom of navigation, reflecting the

ongoing contest between the “freedom of navigation of maritime

states” and the “regulation of coastal states” (Bodansky, 1991;

Zhang and Wang, 2022). However, the existing international

legal framework is not effectively equipped to cope with relevant

emerging challenges. For example, considering that there are

safety and environmental risks associated with the bunkering

process for some alternative-fuel-powered ships, especially gas-

fueled ships, a question in international law that may arise is

whether coastal states are allowed to adopt regulatory measure

such as traffic separation schemes or establishment of safety

zones around bunkering infrastructures based on navigation

safety and environmental considerations. UNCLOS allows

coastal states to establish a “maximum 500-meter safety zone

around artificial installations or structures” in their exclusive

economic zone or on the continental shelf (UNCLOS, 1982,

Articles 60, 80). If authorized by the “generally accepted

international standards or as recommended by the competent

international organization”, the breadth of safety zones can

exceed 500 meters (UNCLOS, 1982, Article 60). However, in

terms of the safety zone issue for the deployment of bunkering

facilities and infrastructures in the ocean, there is a lack of

relevant “applicable international standards”, “generally

accepted international standards” or recommendations from

the IMO. In the lack of relevant international standards and

guidelines, if coastal states are allowed to have discretion in

deploying bunkering facilities and infrastructures, it is likely to

result in safety zones with a wide variety of breadth, which may

negatively affect navigation, fishing and marine scientific

research activities in surrounding waters. If coastal states

vigorously promote the development of alternative fuels and

energy and build many bunkering and charging facilities in the

ocean, it could even lead to a potential effect of “closing off large

areas of the sea to navigation” (Todd, 2012). Therefore, to ensure

the safe use of alternative marine fuels and to mitigate potential

tensions between coastal states’ pollution regulation and
Frontiers in Marine Science 11
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maritime states’ freedom of navigation, the formulation of

relevant rules is called for to more precisely define the

regulatory authorities of coastal and port states over

alternative-fuel-powered ships and their bunkering process.
5.3 Lack of international environmental
enforcement standards

Compared with traditional crude oil and diesel, alternative

marine fuels are quite new, and their environmental impact

assessment involves many cutting-edge issues and even issues

that are currently unknown to humankind. This also implies that

their usage will pose a series of challenges to international law when

dealing with relevant marine environmental protection issues.

“Generally accepted international standards” for the safety

level of harmful substances discharged or emitted by some

alternative-fuel-powered ships into the marine environment

are lacking. For instance, in terms of whether LNG can be

considered an absolute clean fuel and what emission standard

should be set for potential methane slips and contamination,

there are many controversies. A report by theWorld Bank points

out that LNG plays only a limited role in maritime

decarbonization because of its methane leakage problem;

additionally, “over 20-year and 100-year time horizons,

methane is respectively 86 times and 36 times more potent a

GHG than CO2” (Englert et al., 2021). Using ammonia as fuel

not only involves toxicity and the danger of an explosion but also

may cause air pollution, acid rain, photochemical smog and

other environmental problems due to the immaturity of current

ammonia combustion-related technology (Valera-Medina et al.,

2021). These special environmental impacts of marine

alternative fuels other than carbon reduction may pose

difficulties for the environmental impact assessment process.

They also indicate the difficulty in establishing “generally

accepted international standards” to ensure the safety level of

harmful substances discharged or emitted by alternative-fuel-

powered ships.

Moreover, under existing technology and skills, it often may

not be easy to accurately assess the long-term effects of marine

pollution caused by accidents involving some alternative-fuel-

powered ships. In cases of alternative fuel leakages or marine

accidents, some short-term pollution consequences, such as

pollution of the surrounding waters or the death of fish, can be

observed. However, “constrained by the inadequacies of existing

science, skills and technology”, much about the long-term

marine environmental impacts remains unknown. This implies

that the precise evaluation of harmful substances in the ocean

and the precise determination of long-term damage to the

marine environment might be incomprehensive (Fossi et al.,

2020; Wang et al., 2022b). Difficulties in precisely assessing
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environmental impacts and establishing emission standards for

harmful substances discharged or emitted that could be generally

accepted may affect many issues in international law, such as

accountability, the establishment of legal standing, and the

determination of compensation amounts.
5.4 Insufficiencies in the liability and
compensation system

Marine pollution caused by alternative-fuel-powered ships

may involve multiple parties, including flag states, coastal states,

ship owners and operators, the owners and operators of

bunkering facilities, bunker suppliers, insurance companies,

and protection and indemnity (P&I) clubs. How to divide

responsibilities among these multiple parties and determine

who shoulder the liabilities for marine environmental

pollution caused by alternative-fuel-powered ships concerns

the “environmental justice for the ocean” (Hale, 2011;

Rudolph et al., 2020).

However, different from the unified international legal

framework for oil pollution liability, a comprehensive legal

framework for ships using alternative fuels and energy is

lacking (Xu et al., 2017). A series of key issues concerning

liability and compensation for environmental damage remains

unclear, including whether the liability of ship owners and

operators is fault-based. Are liabilities channeled exclusively to

ship owners and operators, as in a nuclear accident? Is the fuel

supplier liable? In the event of an accident during bunkering,

how are the responsibilities allocated? Are there mandatory

insurance requirements? Is there a need to establish a

compensation fund? If the environmental damage is

enormous, is the flag state subject to supplementary liability?

Does the coastal state have additional responsibility for marine

pollution from bunkering facilities? Are there any limitations on

liability? While existing gas fuel conventions have introduced

binding regulations on the use of gases and other low-flashpoint

fuels, these measures are primarily concerned with ship safety

rather than liability and compensation (Xu et al., 2015).

Although several nuclear liability conventions stipulate liability

and compensation, some scholars oppose a broad interpretation

of these conventions for transportable nuclear-powered ships or

platforms (Handrlica, 2019). Therefore, it is quite controversial

whether the liability conventions can be applied to nuclear-

powered ships or floating nuclear platforms. The liability and

compensation framework for biofuel and electric ships is even

more lacking. Although the HNS Convention establishes the

relevant system of pollution liability and compensation for a

large number of substances, it has not yet come into effect, and it

is generally considered to apply only to the case of HNS being
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carried as cargo. The extent to which it applies to marine fuels

remains controversial (Xu et al., 2017; Xu and Mukherjee, 2020).

In addition to the problems in pursuing liability and

compensation under existing international conventions, the

potential dilemma of legal relief can be seen based on past

judicial precedents, especially when the damage is enormous and

the relevant countries are required to bear supplementary state

responsibility. For transboundary environmental compensation,

the claimable damage is often required to be “significant

damage” or “material damage”, as ruled in the Trail Smelter

case (1941) and the Lake Lanoux case (1957). Merely showing

the “risk of potential damage” is not “sufficient to be entitled to a

legal relief” (Xue, 2003). The burden of proof is placed on the

affected parties, for whom it can sometimes be quite challenging

to prove significant or material damage and its causal link with

the operation of or an incident involving a ship (Gupta and

Schmeier, 2020). Moreover, the Bering Sea Fur Seals Fisheries

case (1893) and the Nuclear Tests case (1974) raised the issue of

“whether a state had standing to bring an environmental claim

to prevent damage to an area beyond national jurisdiction”

(Sands et al., 2018). Requiring the affected parties to prove

that they have legal standing to the claim could pose

difficulties for claims and remedies for marine pollution

caused by ships using alternative fuels in areas beyond a state’s

national jurisdiction. Additionally, restricted by the current level

of science, technology and skills, the precise damage may be

difficult to assess, and currently, internationally recognized

uniform standards and specific guidelines for accurate

environmental impact assessments are lacking. This situation

may also pose challenges to international judicial bodies in

adjudicating marine pollution claims involving alternative-

fuel-powered ships.
5.5 Inadequate international cooperation
in pollution prevention and response

Cooperation among states is crucial when large-scale marine

pollution occurs (Churchill et al., 2022). Coping with marine

pollution from alternative-fuel-powered ships also requires

extensive cooperation from the international community.

UNCLOS provides a general framework for international

cooperation in coping with pollution to the marine

environment by requiring states that are aware of “imminent

danger to the marine environment” to notify the affected states

and competent international organizations and to cooperate in

“eliminating the effects of pollution and preventing or

minimizing the damage” (UNCLOS, 1982, Articles 198, 199).

In particular, the 2000 OPRC-HNS Protocol aims to establish a
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special global framework to promote international cooperation

in dealing with marine pollution caused by HNSs. However,

some of its response measures or even the “organizational

framework for command, control, and co-ordination” follows

the principles of the International Convention on Oil Pollution

Preparedness, Response and Co-operation (OPRC Convention,

2018). It has been questioned whether “the conventional

resources established for oil spill response may not be

applicable to many HNS spills” (Regional Marine Pollution

Emergency Response Centre for the Mediterranean Sea, 2018).

Moreover, the limited number of contracting parties in the

OPRC-HNS Protocol, which currently only 41 states have

ratified, may limit the practical functioning of the protocol in

promoting global cooperation to cope with large-scale marine

pollution caused by HNSs.

In addition to the insufficiency in cross-state cooperation,

the existing international legal framework is insufficient in

promoting cooperation by the private sector to jointly deal

with marine pollution induced by alternative-fuel-powered

ships, effectively achieve risk sharing and transfer, and

enhance compensation capacity. The insurance industry and

the mutual insurance system for the shipping and energy

industries can effectively share and transfer risks for pollution

accidents, facilitating victims in obtaining compensation. These

compensation mechanisms from the private sector, therefore,

play an important role in ex post pollution accident relief. In the

International Law Commission’s Draft Principles on the

Allocation of Loss in the Case of Transboundary Harm Arising

out of Hazardous Activities, insurance and “industry-wide

funds” have been proposed as feasible measures for ensuring

“prompt and adequate compensation” for transboundary

damage arising from hazardous activities (International Law

Commission, 2006). Although mandatory insurance is provided

for in the nuclear liability conventions and HNS Convention, the

applicability of these conventions to alternative-fuel-powered

ships is currently debated, as mentioned above. There is also a

series of emerging issues that need to be resolved, such as

whether shipowners using alternative fuels for ship propulsion

should be required to have mandatory insurance, whether the

flag state should be required to undertake supplementary

financial security, and whether the “flag of convenience” may

undermine the state’s supplementary financial security. In this

sense, alternative-fuel-powered ships and their special

environmental risks may pose many new challenges to the

interaction and cooperation between the insurance industry,

energy industries and maritime transport.
6 Implications and the way forward

The use of alternative fuels brings many challenging issues to

ocean governance from a rule of law perspective. The existing

international law framework has many insufficiencies in dealing
Frontiers in Marine Science 13
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with these new challenges. Therefore, a further improvement in

the existing international legal regime is called for to effectively

prevent marine pollution and ensure prompt and adequate

compensation for marine environmental damage to ensure the

implementation of marine environmental justice in the era of

carbon neutrality in maritime transport.
6.1 Reforming the legal framework for ex
ante pollution prevention

As mentioned above, the existing international legal

framework regulating marine pollution caused by alternative-

fuel-powered ships has several insufficiencies in safety

management and pollution prevention and control because

rules made decades ago make it difficult to foresee how the use

of alternative fuels will affect shipping safety and the marine

environment. UNCLOS could not provide a sufficiently concrete

framework for the regulation of alternative-fuel-powered ships.

Although the MARPOL has more specific regulations for the

prevention of atmospheric pollution from ships, it mainly

focuses on the control of air pollution that may be caused by

the discharge of NOx, SOx and ozone-depleting substances. For

some substances whose pollution effects are not yet clear, such as

methane and ammonia, there are insufficient regulations. The

OPRC-HNS Protocol cannot play a more important role because

of its limited number of ratifying countries. Special nuclear

conventions are embroiled in a debate over their applicability.

Special gas fuel conventions focus more on the use of gases as

cargo than as fuels, and effective regulations for emerging gas

fuels such as hydrogen, ammonia, and methane are lacking. The

complicated institutional framework and relevant insufficiencies

have impeded effective pollution regulation of alternative-fuel-

powered ships. Therefore, a reform of the legal framework for

pollution prevention concerning alternative-fuel-powered ships

under the auspices of the IMO is called for.

At present, the IMO has begun to promote the inclusive

development of gas fuel regulations. During the eighth session of

the IMO Sub-Committee on Carriage of Cargoes and Containers

held in September 2022, the Sub-Committee continued its work

to promote the inclusiveness of the IGF Code, making the code

go beyond its initial focus on LNG to encompass more relevant

marine fuel types. “Interim guidelines for the safety of ships

using methyl/ethyl alcohol fuel” have been included in the code,

and relevant rules on the use of LPG, hydrogen and ammonia

are being developed (IMO, 2022b). In addition to establishing

rules for gas fuels, the diversification of alternative fuels calls for

the IMO to play in the rule-making process to promote effective

regulation for pollution prevention and control of alternative-

fuel-powered ships.

First, many existing international rules for alternative fuels

are still missing, and there is a need to establish relevant legal

standards for the use of these alternative fuels, for example, legal
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standards for methane emissions, regulations to prevent

methanol contamination, regulations to mitigate the toxicity

risks of ammonia during storage, a legal framework for biofuel

regulation, safety regulation and pollution control for the

bunkering process, and the coordination of bunkering safety

zones with freedom of navigation.

Second, it is also necessary to promote coordination with

existing nuclear conventions to prevent the problem of

regulatory fragmentation for nuclear-powered ships and ships

fueled by other hazardous substances (Wang et al., 2022b). The

current nuclear safety and nuclear liability conventions have

many deficiencies in the regulation of nuclear-powered ships

and nuclear-powered platforms. Whether some traditional

principles for dealing with nuclear accidents can be applied to

these ships is uncertain. For example, will the operator exclusive

liability principle exonerate shipowners from liabilities, and will

the principle of the installation state’s supplementary liability

become invalid in the case of a flag of convenience? All these

issues require further coordination and integration of the rules

between the IMO and IAEA to solve the potential regulatory

dilemma for nuclear energy ships and floating nuclear

power platforms.

Third, gradually promoting the further multilateralization of

many important conventions is important, as doing so could

help lay the foundations for establishing a more comprehensive

legal framework for the international community to jointly

address the variety of issues brought by alternative-fuel-

powered ships in the future. For example, the international

navigation of alternative-fuel-powered ships and the

transnational nature of marine pollution mean that a single

state cannot address marine pollution related to alternative-fuel-

powered ships. Encouraging more countries to ratify the OPRC-

HNS Protocol, demonstrate cooperative preparedness, and

respond to pollution incidents involving hazardous materials

on more multilateral platforms is urgently needed.
6.2 Establishing the legal framework
for in-process environmental
impact monitoring

Effective marine environment impact monitoring not only

helps to quickly discover pollution but also serves as an

important basis for judicial institutions to determine the damage

to the marine environment as well as liability and compensation

after a pollution accident occurs. At the current stage, it is almost

impossible to establish “generally accepted international standards”

to determine the safety level of every harmful substance discharged

or emitted by alternative-fuel-powered ships. Nevertheless,

establishing an effective regulatory framework for monitoring the

environmental impact of alternative-fuel-powered ships and

integrating new technologies for navigation safety and pollution

control in the era of intelligent shipping may provide a feasible
Frontiers in Marine Science 14
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path for the international community to jointly address pollution

accidents involving alternative-fuel-powered ships.

At present, the IMO has formulated a series of technical and

operational measures to reduce and control carbon emissions

from maritime transport, including the energy efficiency existing

ship index, the enhanced ship energy efficiency management

plan, the designation of emission control areas, the carbon

intensity indicator rating scheme, and the establishment of the

multi-donor trust fund to support technical cooperation and

capacity-building activities (Shi and Gullett, 2018; IMO, 2022c).

Despite some imperfections (Shi and Gullett, 2018), these

measures play an important role in regulating carbon

emissions from shipping and can be considered as a reference

in regulating other harmful substances discharged or emitted by

alternative-fuel-powered ships. Technical and operational

measures, such as adopting an effective monitoring program to

supervise the methane slips of LNG-fueled ships, monitoring

NOx emissions from ammonia fuel, supervising methanol

contamination situations, and monitoring the concentration of

hydrogen and ammonia fuels in the air mixture to prevent the

risk of an explosion and toxic emissions, could assist in

controlling pollution and provide an effective database for

dealing with special environmental risks and environmental

impact assessments (Liu, 2022).
6.3 Improving the legal framework for ex
post liability and compensation

In terms of liability and damage compensation in pollution

accidents caused by alternative-fuel-powered ships, the many

insufficiencies in the existing international legal framework have

negatively affected relief for victims and the realization of

environmental justice after pollution accidents. The most

important problem is that the existing conventions on civil

liability and compensation have not only fallen into a deadlock

regarding ratification but also have controversies regarding their

application to alternative-fuel-powered ships. For example,

although the 1962 Convention on the Liability of Operators of

Nuclear Ships tried to address liability issues related to nuclear-

powered ships, the ratification of the convention has fallen into a

deadlock, and it has not yet entered into force (Handrlica, 2009).

Furthermore, the existing nuclear liability conventions are often

deemed to apply only to nuclear installations, and whether they

can be broadly interpreted to cover nuclear-powered ships is highly

controversial (Handrlica, 2009). The same situation also exists

when HNSs are used as marine fuels. By establishing a two-tier

structured liability mechanism, the HNS Convention has

established a rather comprehensive framework for the liability

and compensation caused by HNSs. The convention covers a wide

variety of substances including oils, LNG, LPG, and liquid

substances defined as noxious or with a low flashpoint, and

therefore, many alternative fuels can seemingly be covered by the
frontiersin.org

https://doi.org/10.3389/fmars.2022.1082453
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org


Wang et al. 10.3389/fmars.2022.1082453
convention. However, the HNS Convention is considered to apply

only to HNSs as cargo, and whether it covers HNSs as marine fuels

is controversial (Xu et al., 2017; Xu and Mukherjee, 2020).

Furthermore, the HNS Convention is not in effect because the

number of ratifying states is not yet sufficient. Therefore, initiatives

by the international community are needed to address the

conspicuous gap left by the existing international legal

framework. Measures such as adopting a new international

convention that addresses the liability and compensation issues

of alternativemarine fuels or extending the application scope of the

HNS Convention to make it applicable to HNS-related alternative

marine fuels have been proposed as solutions to address the

existing gap in international law (Xu and Mukherjee, 2020).

However, it must also be recognized that regardless of which of

the above measures is adopted, the measure may not be

implemented in a short period due to the inconsistent principles

and approaches that exist. The premise of establishing a

comprehensive international legal framework for liability and

compensation for alternative-fuel-powered ships is that the

international community needs to first seek a more unified

framework for the basic principles and approaches in dealing with

liability and compensation issues. At present, the international

community has achieved a large degree of unity regarding some

aspects, such as mandatory insurance, limitations of liability, and the

use of compensation funds as supplements. However, on several

issues, there are still inconsistent principles and approaches. For

example, in the existing liability system, theHNSConvention follows

the oil pollution conventions and adopts a shipowner liability

approach, while the nuclear-powered ship convention follows

nuclear liability conventions and adopts an operator liability

approach. The different approaches may especially confuse

multifuel and hybrid power ships. Similarly, in terms of the

compensation fund contribution, the HNS Convention requires

the cargo receiver or LNG titleholder to pay for the contribution,

while the nuclear liability conventions require the installation state to

pay for the collective fund contribution (HNS Convention, 1996,

Articles 18, 19; Jacobsson, 2019). Nevertheless, neither of these two

approaches seems to be suitable for dealing with pollution damage

caused by alternative-fuel-powered ships because there are no

receivers for the fuels that are consumed during transport.

Furthermore, the flag of convenience states would not be willing

to pay for state contributions. The establishment of a comprehensive

international legal framework for liability and compensation first

needs to solve these inconsistencies in principles and approaches.

In addition, the bunkering process is one of the potential

sources of pollution risks. Because of the involvement of

multiple parties, such as the owner and operator of the

bunkering facility, the country in whose territorial land or

waters the bunkering facility is located, and alternative-fuel-

powered ships and their flag state, fuel bunkering will pose

further challenges to the liability and compensation framework.

Therefore, a corresponding international legal framework is

urgently needed to allocate the obligations and responsibilities
Frontiers in Marine Science 15
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in the bunkering process, clarify whether the bunkering facility

operator has to obtain mandatory insurance, ascertain whether a

compensation fund needs to be established, and determine

whether the state where the bunkering facility is located has to

assume supplementary liability for pollution damage.
7 Conclusions

With increasing government commitments to achieving

carbon neutrality, transitioning to the use of alternative fuels

and energy sources has become a realistic choice for many

shipping companies. The use of alternative marine fuels and

energy in the era of carbon neutrality focuses on reducing carbon

emissions from the shipping sector, but such a transition may

ignore the other potential risks to the marine environment that

these “carbon-clean” alternative fuels and energy might involve.

Environmental risks such as methane slip-induced atmospheric

contamination and the unforeseeable damage to property and

human health due to the toxicity of ammonia remain a tangible

possibility requiring attention and needing to be addressed.

Although there are many international conventions in place

covering the use of alternative marine fuels and energy, this

research has found that there are several shortcomings and

insufficiencies embedded in the current international legal

framework, which might pose difficulties in formulating an

effective regulatory regime to cope with the emerging

challenges in the era of carbon neutrality. These insufficiencies

mainly include the complicated structure of the institutional

framework, some inconsistent legislative principles and

approaches, the parallel application of different fuel and

energy conventions for multifuel and hybrid power ships,

deficiencies in pollution prevention and bunkering safety

regulation, the failure to resolve the potential tension between

bunkering facility regulation and freedom of navigation, the lack

of international environmental enforcement standards related to

alternative fuels, deficiencies in the liability and compensation

system for pollution damage, and inadequate international

cooperation in pollution prevention and response.

This research reviews some special environmental risks that

may exist in the operation of ships using alternative fuels and the

insufficiencies of the existing international legal regime in tackling

these potential risks. It also tries to highlight the potential

implications and propose several ways that might be feasible to

move forward. Nevertheless, although the international law

perspective provides a lens through which to reflect the

improvement of regulation over alternative-fuel-powered ships,

international law alone is not a panacea to address all their

special environmental risks, as many international legal

instruments per se are struggling with problems such as

insufficient contracting parties, lack of legal-binding effect or

failure to fulfill by the parties. Therefore, formulating a more

effective international response mechanism to address alternative-
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fuel-powered ships’ special environmental risks involves

multidimensional issues concerning science and technology,

political economy and power politics in international relations.

Consequently, it calls for more cross-disciplinary research to further

improve the international institutions concerning the regulation of

alternative-fuel-powered ships. It is hoped that this research from

an international law perspective could shed light on future research

about regulating the use of alternative fuels, improving the

international legal regime, and promoting the capability of the

international community to respond to the special environmental

risks of alternative fuels in the era of carbon neutrality.
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beyond national jurisdiction
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China Institute of Boundary and Ocean Studies, Wuhan University, Wuhan, China
Currently, the issue of marine biodiversity in areas beyond national jurisdiction

(ABNJ) has made a lot of significant progress in both international legislative

process and national practices. As a State Party to UNCLOS, China has actively

participated in the negotiations of the BBNJ agreement, in which the marine

protected areas (MPAs) as one of the area-based management tools have been

an issue of great concern. It is considered to be a feasible and direct

conservation tool. In order to evaluate the possibility of China’s participation

in the establishment of MPAs in the future, this paper analyzes the drivers for

and limits on China’s involvement in the construction of MPAs in the context of

the current Chinese situation. And it also puts forward possible

countermeasures on how to deal with the challenges brought by the MPAs

in ABNJ to China. It is concluded that there is a great possibility that China will

eventually choose to participate in the establishment of MPAs in ABNJ as China

advocates the concept of a maritime community with a shared future.

KEYWORDS

marine protected areas (MPAs), areas beyond national jurisdiction (ABNJ), ocean
governance, marine biodiversity, biodiversity in areas beyond national jurisdiction
(BBNJ), China
1 Introduction

The ocean, which accounts for about 72 percent of the Earth’s surface, is of absolute

importance to the future survival and development of human beings. The first

multilateral international legal instrument related to the protection of the sea from

human activities came in 1954, namely the International Convention for the Prevention

of Pollution of the Sea by Oil, which marks the first decisive step taken by the

international community in preventing global marine pollution. Since then, there have

been some new multilateral conventions came out for the protection of the sea, such as

the Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other
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Matter of 1972 (known as the London Convention), the

International Convention for the Prevention of Pollution from

Ships of 1973 and the 1982 United Nations Convention on the

Law of the Sea (UNCLOS). Under the regime of the UNCLOS,

the ocean around the world could be divided into two categories,

namely (1) areas within national jurisdiction (including internal

waters, territorial sea, economic zone (EEZ), continental shelves

and archipelagic waters of an archipelagic State), which

constitutes 39% of the world oceans, and (2) areas beyond

national jurisdiction (including the high seas and the Area)

(UN, 1982). The UNCLOS attaches great importance to the

protection of marine environment. It provides not only for the

protection and preservation of the marine environment in its

part XII comprehensively, but also for the conservation and

management of the living resources in almost all maritime zones,

such as Article 61 under part V of the EEZ, Article 119 under the

part VII of the high seas and Article 145 under part XI of

the Areas. However, these provisions are not sufficient to achieve

the effective protection and management of marine biodiversity

beyond national jurisdiction (BBNJ), a new and urgent issue

arising from the rapid expansion of the breadth and depth of

human exploration of the ocean. It is surprisingly found that

only 1.18% of ABNJ have been protected in comparison with

17.86% protected waters within national jurisdiction (Protected

Planet, 2022). Many experts and scholars have recognized that

the status quo is inadequate (Verity et al., 2002; Rogers and

Laffoley, 2013) and the international community needs to take

further actions to protect the BBNJ (Brondízio et al., 2019).

In response to the need of a new legal instrument to fill in

gaps in the international legal framework of protecting BBNJ,

one of the most important international legislative processes in

the field of the law of the sea is the negotiations held by the

United Nations General Assembly (UNGA) of a legally binding

international agreement on the conservation and sustainable use

of marine biological diversity in ABNJ (BBNJ Agreement),

within the framework of the UNCLOS. There are four focused

issues debated during the BBNJ Agreement negotiations, namely

(1) marine genetic resources (MGR); (2) marine protected areas

(MPA); (3) environmental impact assessment (EIA); and (4)

capacity building and technology transfer (CBTT). Although the

representatives of the parties involved in the negotiations have

not yet agreed on the criteria for the establishment of marine

protected areas, the discussions and discourses (Cárcamo et al.,

2014) on the establishment of marine protected areas (MPAs)

indicate that the implementation of MPAs can contribute to a

better governance of BBNJ.

After reviewing the approaches of international community

to the establishment of MPAs in ABNJ in Section 2, it points out

that China has actively participate in the ongoing BBNJ

Agreement under the guidance of the idea of a maritime

community with a shared future for mankind. Since the

establishment of MPAs is in line with the concept of a

maritime community with a shared future, it is only a matter
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of time before China takes part in the practice. For this reason,

the drivers and limits for China’s decision on participation in the

establishment of MPAs in ABNJ are analyzed in Section 3. Then

Section 4 has proposed some possible solutions to deal with the

challenges China may face when establishing MPAs in ABNJ.

Finally, Section 5 concludes the paper.
2 International community’s
approaches to the establishment of
MPAs in ABNJ

Marine protected areas (MPAs) are effective tools for

implementing ecosystem management, which can not only

completely preserve the original appearance of marine

resources and natural environment, but also protect, restore,

develop, introduce and reproduce species communities, preserve

the diversity of biological species, and eliminate and reduce

adverse human effects (Gjerde et al., 2008). By the end of

September 2022, there were 17786 marine protected areas in

the world, accounting for about 8.15 per cent of the world’s total

marine area. Among them, marine protected areas within

national jurisdiction account for 17.86%, while protected areas

on the high seas account for only 1.18% (Protected Planet, 2022).

Notwithstanding, the low level of protection in ABNJ and the

scarcity in quantity of MPAs therein cannot be a natural

justification or rationality for the establishment. Let alone lots

of controversies and criticisms concerning biological, physical,

design, governance, legal and political issues are proposed when

talking about MPAs as a conservation measure in relation to

BBNJ (Wang, 2020). For instance, one of the design issues is the

lack of data on the complexities of ecosystems in ABNJ (Game et

al., 2009). Another controversial issue that is often discussed is

the legal basis for MPAs beyond national jurisdiction (De Santo,

2018). However, with the development and progress in science

and technology, some criticisms have been addressed and

supporting evidences of MPAs as workable management tools

for marine biodiversity conservation (Davies et al., 2017).

Moreover, relevant experience generated in practices could

also make contributions to solving these problems (Toonen et

al., 2013). Furthermore, some international organizations,

notably the UNGA, have been actively promoting the

conservation and sustainable use of marine biodiversity in

ABNJ by the establishment of MPAs (Rochette et al., 2015;

Wright et al., 2016).
2.1 The currently existing practices of
MPAs in ABNJ

In recent years, the protection of the marine environment

and biodiversity in ABNJ has attracted great attention at the
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global level, in particular in the context of the UNGA, the legal

framework established by the UNCLOS and the Convention on

Biological Diversity (CBD). In this context, the practices of

MPAs in ABNJ have been advanced. The first high seas MPA

practice was the establishment of the Pelagos Sanctuary in the

Mediterranean Sea in 1999. At the beginning of its

establishment, it was once regarded as a MPA on the high seas

because it includes some areas beyond national jurisdiction of

France, Italy and Monaco. But with France’s declaration of the

establishment of an EEZ in the Mediterranean Sea in 2012 (UN,

2014), there are no high seas in the Pelagos Sanctuary anymore.

There are currently three existing MPAs in ABNJ around the

world, namely, the South Orkney Islands Southern Shelf MPA,

the Network of North-East Atlantic MPAs and the Ross Sea

Region MPA. The information of them is shown in Table 1

below. The Network of North-East Atlantic MPAs is expanding

with more and more MPAs established. By the end of 2021 the

OSPAR Network of MPAs comprised 11 MPAs situated in

ABNJ (Hennicke et al., 2022). Experience we can learn from

OSPAR MPAs practices is the collaborative approach applied by

OSPAR Commission. OSPAR has cooperated with the other

pertinent international competent authorities governing specific

human activities in ABNJ, including the North-East Atlantic

Fisheries Commission (NEAFC), the International Seabed

Authority (ISA), and the International Maritime Organization

(IMO). For example, OSPAR and NEAFC adopted a collective

arrangement regarding selected areas in ABNJ in the North-East

Atlantic in 2014 (OSPAR, 2014). The advantage of this

cooperation model is fruitful of solving the coordinating

problems with other organizations by bringing all competent

entities addressing the management of human activities in

ABNJ together.

The Antarctic MPAs have developed rapidly in the past

decade and still in progress. According to the planning of the

Commission for the Conservation of Antarctic Marine living

Resources, more high seas protected areas will be established in

Antarctica in the next 10 years. On the homepage of the

CCAMLR MPA Information Repository (CMIR), three new
Frontiers in Marine Science 03
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MPAs were proposed on the list, namely the East Antarctic

Representative System of MPAs (EARSMPA), the Weddell Sea

Marine Protected Area (WSMPA) and Domain 1 Marine

Protected Area (D1MPA) (CCAMLR, 2021). The discussions

regarding the proposals to establish the MPAs are on-going.

Some disagreement and controversy remain among the

members of the CCAMLR in terms of legal regime, political

issues, scientific basis, management, and monitoring, which are

the major challenges in the development of Antarctic MPAs (Fu,

2019). Members and observers (including non-governmental

organizations (NGOs) and the fishing industry) as stakeholders

are allowed to make comments on the proposals during the

meetings. Once established, the coverage of Antarctic MPAs will

increase significantly.
2.2 The ongoing negotiations on BBNJ
Agreement

For ABNJ such as the high seas and the Area, states have no

jurisdiction over these areas themselves. From the current

practices of MPAs in ABNJ, the most direct legal bases for

MPAs beyond national jurisdiction is regional treaties, such as

the OSPAR Convention. However, unless the regional treaties

are customary international law, the non-parties cannot be

bound due to the principle of relative validity of treaties. The

relevant provisions of existing international treaties such as the

UNCLOS cannot provide direct and adequate norms of

international law regarding the establishment of MPAs in

ABNJ. In order to avoid the tragedy of the commons on the

issue of protecting BBNJ, the international community needs to

work together to develop a common legal framework.

In order to deal with the fragmentation of the protection and

management of BBNJ, driven by European countries and some

NGOs, the UNGA adopted resolution 59/24 in 2004 to establish

an open-ended informal ad hoc working group devoted to the

conservation and sustainable use of BBNJ (UNGA, 2004). This is

of milestone significance to the construction of international
TABLE 1 Existing three MPAs in ABNJ to date (as of October 2022).

Ross Sea Region Marine
Protected Area

OSPAR Marine Protected Areas South Orkney Islands Southern
Shelf Marine Protected Area

Time of establishment 2016 since 2010 2009

Area (km2) 1.55 million 1077541 93819

Totally in ABNJ? Yes No Yes

Management Authority CCAMLR OSPAR Commission CCAMLR

Governance Type Joint governance Collaborative governance Joint governance

Related Legal Documents CAMLR Convention OSPAR Convention CAMLR Convention
OSPAR refers to the Oslo and Paris Conventions. The OSPAR Commission was set up by the 1992 OSPAR Convention for the Protection of the Marine Environment of the North-East
Atlantic, which unified and updated the 1972 Oslo and 1974 Paris Conventions. It currently has 15 Member States (Belgium, Denmark, Finland, France, Germany, Iceland, Ireland,
Luxembourg, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom) plus the European Union. CCAMLR stands for Commission for the Conservation
of Antarctic Marine Living Resources, which was established under the Convention on Conservation of Antarctic Marine Living Resources.
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regulation of BBNJ and starts the process of international

legislation. The negotiation process can be roughly divided

into three stages: (1) ad hoc working group (2004-2015), (2)

preparatory committee (2016-2017) (UNGA, 2017) and (3)

intergovernmental conference (2018-now).

In its resolution 72/249 of 24 December 2017, the UNGA

decided to convene an Intergovernmental Conference to

consider the recommendations of the Preparatory Committee

established by resolution 69/292 of 19 June 2015 (UNGA, 2015)

on the elements and to elaborate the text of an international

legally binding instrument under the UNCLOS on the

conservation and sustainable use of marine biological diversity

of ABNJ, with a view to developing the instrument as soon as

possible (UNGA, 2018). In accordance with resolution 72/249,

measures such as area-based management tools, including

MPAs, belong to one of the four topics identified in the

package agreed in 2011, which will be addressed in the

intergovernmental conference. The intergovernmental

conference had held five sessions until now. The fifth session

was convened from 15 to 26 August 2022 and issued “Further

revised draft text of the BBNJ Agreement” (hereinafter the “fifth

draft text”) (UNGA, 2022).

The negotiation process has made important progress,

resulting in a relatively complete draft text of the BBNJ

agreement with annexes, countries have made substantial

progress on the issue of area-based management tools,

including MPAs. The negotiation goal of discussing area-based

managements tools, including MPAs, under BBNJ is not to

establish a corresponding protected area regime immediately,

but to provide a framework between principles and measures for

the future selection of MPAs in ABNJ. The discussion of area-

based management tools, including MPAs, mainly focuses on

five aspects: (1) the objectives of the measures including MPAs;

(2) whether disputed areas should be included in MPAs; (3) the

indicative criteria for the identification of areas requiring

protection; (4) rights of adjacent states (Scott, 2019); and (5)

management models (Berry, 2021). The “environmentalists”

represented by the European Union, Australia and New

Zealand called for the negotiation of the BBNJ international

agreement to be completed as soon as possible to build up the

construction of MPAs.

What’s more, other international instruments like FAO and

CBD also play an indispensable role in the implementation of

the relevant resolutions of the UNGA regarding BBNJ. For

example, the FAO adopted Deep-sea Fisheries Guidelines in

2008 (FAO, 2009). The Guidelines provide not only the criteria

for identifying vulnerable marine ecosystems (VMEs), but also

the detailed suggestions for actions to take for VMEs, which

could be useful references for the identification of MPAs. And

the CBD has always been active in promoting the protection of

marine biodiversity. Early in 2010, the Conference of the Parties

(CoP) of the CBD adopted 20 Aichi Biodiversity Targets. Among

them, Target 6 and Target 11 are of particular relevance to the
Frontiers in Marine Science 04
125
conservation of marine life (Dunn et al., 2014). At the same time,

describing and identifying special places in the ocean has been

the core focus of the work under the CBD on ecologically or

biologically significant marine areas (EBSAs) (CBD). In an effort

spanning more than a decade, the CBD has basically completed

the description of EBSAs in global sea areas, including more than

70 ABNJ, providing scientific and technological reserves for the

selection of MPAs on the high seas (CBD, 2021).

The establishment of MPAs is strongly supported at the

institutional and awareness levels. Large high sea MPAs, for

instance, are thought to be a crucial instrument for achieving the

aforementioned Aichi Targets (CBD, 2020). Notably, there has

been consent in the ongoing BBNJ negotiations that “measures

such as area-based management tools, including marine

protected areas” shall be one of the draft text’s essential

components (UNGA, 2017). Countries are ready to engage in

substantive negotiations on the subject matters as the

negotiations for the binding instrument of ABNJ arrive at a

crucial stage. Based on the draft texts, the discussion of MPAs is

becoming more concentrated and in-depth. Additionally, MPAs

in ABNJ will be practiced more and more in the future.

China, which promotes the concept of a maritime community

with a shared future, aspires to engage constructively to both

lawmaking process and state practice. China has long supported

the preservation and sustainable usage of BBNJ as a responsible

maritime power, despite the fact that it has not yet taken part in

the procedures of creating MPAs in ABNJ. China has so far

continued to contribute positively to the negotiating process of the

intergovernmental conferences with the goal of advancing the

pragmatic formulation of the BBNJ agreement.
3 Drivers and limits for China to
establish MPAs in ABNJ

The establishment of MPAs in ABNJ has resulted in

significant advances in both practice and legislation. According

to the fifth draft agreement’s currently published text, some of

the provisions on MPAs are forward-looking. In order to

provide useful information for Chinese policy makers and

make China’s viewpoints better understood by others, this

section analyzes the drivers for and limits on China’s potential

involvement in the establishment of MPAs in ABNJ in the

context of the current Chinese situation.
3.1 The drivers

Three factors, including ensuring interests to marine

resources, fostering marine scientific research, and

strengthening participation and contribution to global

governance, comprise the positive motivations for China’s

engagement in the establishment of MPAs in ABNJ.
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3.1.1 Ensuring interests to marine resources

There are numerous important resources in the nearly two-

thirds of the ocean that lie beyond national jurisdiction. For

instance, ABNJ are home to a substantial amount of biodiversity,

including rare species that have adapted to endure harsh

temperatures, low humidity, high salinity, high pressure, and

darkness (IUCN, 2022). These resources play a crucial strategic

role in the long-term growth of human society and the economy.

From the provisions of part III of the fifth version of the draft

agreement on “measures such as area-based management tools,

including marine protected areas”, the objectives of establishing

MPAs include not only the promotion of BBNJ conservation, but

also their sustainable use. According to Article 17, parties making

proposals for the establishment of MPAs shall include “a

description of the specific conservation and sustainable use

objectives that are to be applied to the area” in the submissions.

It is not only an obligation but also a right of the State party that

made the proposals, because it will directly affect the way of

utilization of marine resources in the MPAs. The State parties can

convey in the proposal the needs their nation has for pertinent

marine resources and strike a balance between conservation and

utilization in the process of managing the MPAs.

Furthermore, humans will be more and more reliant on

marine resources as land resources are depleted. The protection

of BBNJ benefits the protection of marine interests like biological

resources within national jurisdiction because of the ocean’s

openness and connectivity. A healthy ocean is vital to human

beings, which could regulate the climate, provide food and health

resources, and drive economic growth (NOAA, 2021). China’s

national interests are closely related to the sea. China’s marine

gross domestic product (MGDP) surpassed 9 trillion yuan for the

first time in 2021, contributing 8% to national economic growth,

and the percentage of MGDP in GDP has remained at around 9%

over the past 20 years, according to the “China Marine Economic

Statistics Bulletin 2021” published by the Ministry of Natural

Resources of People’s Republic of China (MNRPRC) (MNRPRC,

2022). In particular, as the three main pillars of the marine

economy, coastal tourism, maritime transportation, and marine

fisheries, respectively, account for 44.9%, 21.9%, and 15.6% of the

added value of the core marine industries (MNRPRC, 2022). The

sustainable development of these industries is inseparable from a

healthy and resilient marine ecological environment. The

construction of MPAs in ABNJ is thought to be an effective

instrument to ensure the health and sustainability of the ocean.

Therefore, it is of great significance to safeguard China’s marine

resource interests in order to realize the efficient conservation and

sustainable use of marine biodiversity through the establishment

of MPAs in ABNJ.

3.1.2 Promoting marine scientific research
From the current discussion on BBNJ and MPAs, the

establishment and management of protected areas on the high
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seas are closely related to marine science. First of all, before the

MPA is established, the selection of location of the MPAs should

be based on scientific data. Article 17 bis in the fifth revised draft

text of BBNJ agreement provides that “areas ... should be

identified: (a) on the basis of the best available science and

scientific information ...; (b) By reference to one or more of the

indicative criteria specified in annex I.” (UNGA, 2022) It is

worth noting that the content of the annex I is highly similar to

that of annexes II and III adopted in resolution IX/20 of the CoP

to the CBD in 2008 (CBD, 2008). These indicative measures

need to be based on marine scientific research. This implies that

States parties proposing the establishment of protected areas

need to conduct scientific research on selected areas and collect

data to support their proposals. Secondly, further advancing

ocean science and technology, and ensuring a robust science-

policy interface are critical to achieving sustainable ocean

management (UN, 2021). The management and monitoring

after the completion of the establishment of MPAs also needs

the corresponding investment in science research and

technology innovation. According to the Article 12 about

monitoring and review in the fifth revised draft text of BBNJ

agreement, decisions on the amendment, extension or

revocation of MPAs and any related measures should be based

on “the best available science and scientific information”

(UNGA, 2022). This clear legal demand for scientific research

will stimulate the expansion of domestic marine research to

marine areas beyond national jurisdiction.

Finally, two of the objectives of part II (marine genetic

resources, including questions on the sharing of benefits) of

the BBNJ agreement are to “build and develop the capacity

of developing State Parties to utilize marine genetic resources of

ABNJ” and to “promote technological innovations by promoting

and facilitating the development and conduct of marine

scientific research in ABNJ” (UNGA, 2022). Article 10 of this

section also specifically refers to opportunities for scientists from

developing countries to be involved in or associated with the

project. Besides, the objectives of part V (capacity-building and

transfer of marine technology) also include the support for

developing State Parties through capacity-building and the

transfer of marine technology, which would help them

develop, implement, monitor, manage and enforce area-based

management tools, including marine protected areas. Therefore,

as a developing country, China currently lags behind developed

countries in marine scientific knowledge and core technologies

relating to deep-ocean and other areas for decades. China’s

active participation in the construction of high seas protected

areas will provide a rare opportunity for the accelerated

development of domestic marine scientific and technological

innovation by stimulating the potential of innovation and

strengthening cooperation with developed countries in BBNJ.

Then China’s enhanced marine scientific and technological

capabilities will contribute to the upgrading of China’s

domestic marine industry and promote the conservation and
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sustainable development of the ocean, which forms a

virtuous circle.

3.1.3 Making China’s contributions to global
ocean governance

Global ocean governance needs international cooperation

and coordination. China is a big marine country, and global

marine governance needs China’s participation. Due to the

interconnection of the ocean, China would be affected by the

global marine condition in terms of marine ecosystems, ocean

development, and ocean management activities. China needs to

safeguard its national interests by participating in global ocean

governance. China is a permanent member of the UN and a State

Party to the UNCLOS. China firmly supports the UN

Sustainable Development Goals (SDGs), and China actively

implements its obligation to protect the marine environment

under the UNCLOS.

China has always advocated the concept of a community

with a shared future for mankind. A community with a shared

future for the ocean refers to a collective formed by people under

certain common conditions, or a unified organization or similar

organization formed in the marine field by a number of national

and non-state actors based on common marine interests or

values. Its goal is to achieve the harmonious co-existence of

ocean and people, to build a peaceful, cooperative and

harmonious ocean and marine order, so that the ocean will

become the common wealth of peace, development, cooperation

and win-win results for all mankind. This concept can inspire

the subjects of global ocean governance to pay more attention to

the overall interests of mankind and the healthy development of

the ocean while paying attention to their own interests (Jin,

2021). It is argued that the concept on maritime community with

a shared future, as a specific reflection of the concept “a

community of shared future for mankind” in maritime

domain, could guide the BBNJ negotiations and assist in

addressing the challenges arisen from BBNJ negotiations (Shi,

2022). The concept of a maritime community with a shared

future is consistent with the goals contained in the upcoming

BBNJ agreement, both of which “desire to promote sustainable

development and aspire to achieve universal participation”

(UNGA, 2022). The concept of a maritime community with a

shared future is also the guiding ideology to promote China’s

participation in global marine governance (Duan and Yu, 2021),

including the approaching establishment of MPAs in ABNJ

(Xue, 2021).

Participation in global ocean governance includes not only

the construction of a global ocean governance framework, but

also the participation in the national practice of global ocean

governance. At present, the negotiations on the BBNJ agreement

are coming to an end, and China has actively made suggestions

and played a positive role in promoting the negotiations. When

the time is ripe in the future, China should continue to enhance

its participation in global ocean governance by participating in
Frontiers in Marine Science 06
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the construction of relevant marine protected areas. That’s a

feasible way for China to make its own contributions to the

global ocean governance as a responsible large nation.
3.2 The limits

Notwithstanding these motivations for China the actively

participate, there are still some restrictive factors that China has

to consider before it chooses to take practical actions.

3.2.1 The negative impact on domestic pelagic
fishery

The freedom of fishing is one of the traditional freedoms on

the high seas. In recent years, the freedom of fishing on the high

seas has shown a trend of being restricted. A well-known

example is that the 1995 Fish stocks Agreement restricted the

fishing of straddling and highly migratory species on the high

seas. The establishment of high seas protected areas is likely to

make the freedom of fishing on the high seas a thing of the past.

In high seas protected areas, the range of fishing species that are

restricted or prohibited may be expanded, and “sea closure”

measures may even be implemented in some marine areas. In

view of the restrictive effect on the traditional high seas fishing

rights, some countries regard the high seas protected areas as a

threat to the fishing freedom. It is considered that the high seas

protected areas will impose certain restrictions on the fishing

carried out by the relevant countries on the high seas (Xu, 2015).

Fishery is an important industry of China’s national

economy and an important part of China’s agricultural and

rural economy. As an important part of China’s fishery, pelagic

fishing is of great significance for China to safeguard the supply

of agricultural products and national food security, as well as to

increase fishermen’s income and promote employment. China’s

pelagic fishing began much later than other big fishing countries.

China has not utilized the high seas fisheries resources to seek

benefits for its people until 1985 that China National Fisheries

Corporation sent the first high sea fishing fleet, which was

composed of 13 fishing vessels and 223 crew members (Liu,

2019). After more than 30 years of efforts, China’s pelagic fishery

has formed an industrial scale. According to statistics in 2020,

the total output and output value of pelagic fishery in China are

about 2.32 million tons and 23.92 billion yuan respectively, and

the number of operating offshore fishing vessels has reached

more than 2700 (Wang and Wu, 2021). The overall size of the

fleet and the output of pelagic fishing are among the highest in

the world.

From the existing practice of the MPAs in ABNJ, the

conservation measures adopted by the relevant regulatory

agencies generally impose restrictions on the freedom of

fishing on the high seas. For example, there is a “no take”

General Protection Zone (GPZ), where no commercial fishing is

permitted in the Ross Sea region MPA (MFAT, 2022). The
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establishment of effective protected areas means that certain

areas are designated as “no-catch zones”, which is bound to

affect existing fishing activities on the high seas to some extent.

From the perspective of short-term benefits, the fishery benefits

available to the domestic pelagic fishing industry are bound to be

adversely affected. But in the long run, studies have shown that,

MPAs in ABNJ will in general not harm high seas fisheries and

will benefit global fisheries, including high seas fisheries (Zhou,

2020). However, protected areas do bring about a redistribution

of fishing production, from which the fleets of some countries

may benefit and those of some countries may face losses. Thus,

the exact impact on China’s pelagic fishing industry needs

further research and data support.

3.2.2 The restrictions on activities in the Area
According to the Article 1(4) of the fifth draft text of the

BBNJ agreement, “areas beyond national jurisdiction” means

the high seas and the Area. While under Article 1(1) of the

UNCLOS, “Area” means the seabed and ocean floor and subsoil

thereof, beyond the limits of national jurisdiction; and “activities

in the Area” means all activities of exploration for, and

exploitation of, the resources of the Area, which includes all

solid, liquid or gaseous mineral resources in situ in the Area at or

beneath the seabed, including polymetallic nodules. From the

perspective of geographical location, there is a geographical

combination between the high seas protected areas and the

Area. The primary body of the waters adjacent to the Area

belongs to the high seas, despite the fact that the resources

therein as a whole are subject to the jurisdiction and control of

the system of the Area under the UNCLOS. In order to prevent

the emergence of a high seas biodiversity protection system that

is in conflict with the “Area” current system, the ISA has made it

clear that it would like to serve as the appropriate forum for

enhancing international cooperation for protecting the high seas

submarine biodiversity.From the practice of the current

construction of protected areas, the protection measures

adopted by the management organizations generally include

navigation control, scientific research activities control and

pollutant discharge control. If the exploration area where

exploration activities carried out coincides with the high seas

protected area, then the activities involving maritime navigation,

resource exploration, waste discharge and other activities carried

out in the Area may be restricted and managed by the regime of

the MPAs. As a result, the creation of MPAs in ABNJ will

impose some limitations on the development activities in

the Area.

As the world’s population and productivity continues to

grow, resources are more and more important to human society.

After years of exploitation, land resources have been gradually

exhausted inevitably, and marine resources have become the

focus of exploitation. For China, the international seabed area is

of vital importance as the source of strategic resources (Yang and
Frontiers in Marine Science 07
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Liu, 2019), because the domestic supplies of necessary mineral

commodities have failed to meet the requirements of economic

development. The development of the international deep sea-

bed can not only enable China to obtain a large number of non-

renewable mineral resources and achieve obvious economic

benefits, but also enable China to make great progress in the

field of marine science and technology. China has been

conducting deep sea-bed activities since the 1980s. It signed an

exploration contract with the ISA and has obtained a mining

zone block of 75000 square kilometers in the Pacific sea-bed

(Zou, 2003). China has carried out resource exploration and

research on relevant blocks, invested in the research and

development of deep-sea mining technology, applied to the

ISA for the acquisition of deep-sea mining blocks and signed

exploration contracts (Yang and Liu, 2019). Once the MPAs are

formed, its conservation measures may have a restrictive effect

on the activities in the relevant Area which may increase the

technical difficulty and investment cost of deep-sea mining.

3.2.3 The deficiencies of relevant domestic
legal resources

The construction of MPAs in ABNJ may bring challenges to

China’s legal resources from three aspects: First of all, it may affect

domestic legislation. On one hand, the current domestic

legislation on biodiversity protection and nature reserves is not

perfect. Laws and regulations such as the Marine Environmental

Protection Law of the people’s Republic of China and the

Regulations of the People’s Republic of China on Nature

Reserves, both revised in 2017, which cannot be applied directly

to MPAs in ABNJ, may need revision in consideration of the

consistency with BBNJ agreement. Moreover, if there are some

domestic legislations that conflict with the MPAs regime, then

there will be more modifications work to do. On the other hand,

after the conclusion of the BBNJ agreement, it is necessary to deal

with the coordinated relationship between the BBNJ agreement

and other international agreements ratified by China, which puts

forward higher requirements for China to fulfill its international

treaty obligations. Secondly, the challenge comes to China’s

capacity of law enforcement. After the completion of the MPAs

in ABNJ, it is necessary for participating countries to participate in

the supervision andmanagement of the protected areas. Because it

is located outside the scope of national jurisdiction and it may also

need coordination with other countries or international

organizations, this scenario will probably put forward new and

higher law enforcement requirements for the sea-related

substantive departments of China. Finally, the pressure rests on

China’s judicial capacity. When violation of relevant conservation

and management measures happens in MPAs in ABNJ, disputes

may arise. States participating in the construction of the protected

areas may need to provide possible dispute resolution

mechanisms, including judicial personnel (judges and

arbitrators, etc.), as well as arbitration institutions.
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At present, the relevant international legal system is not

omnipotent, and the experience of other countries for reference

is very limited, despite the fact that the system of MPAs

prescribes additional standards and obstacles for the leading

maritime powers. Before participating in the construction of

MPAs in ABNJ, China needs to seriously consider various

practical factors at home, and should neither blindly follow

the trend nor be too timid.
4 Possible solutions for China

As a major marine country, China has to be prepared for the

foreseeable challenges ahead when it choose to participated in

the establishment of MPAs in ABNJ.
4.1 Replace ocean fishing with deep-sea
aquaculture (marine ranching)

Many domestic experts have recommended pertinent

countermeasures from elements of operation mode, kind of

operation, and building the capacity in accordance with

relevant international standards in order to meet with the

trend of the international community to restrict overfishing in

ABNJ. China has implemented these measures in an effort to

eventually comply with international standards and criteria.

China has adopted these countermeasures to gradually meet

the international requirements and further conform to

international standards. But a better solution may be to use

mariculture to gradually replace high sea fishing.

China is the world’s largest consumer as well as the largest

producer of fish products. China is the largest aquaculture

country in the world, accounting for more than 60% of the

world’s total aquaculture (Kurzydlowski, 2021). It has initially

developed a sound fishery industry structure and governance

system. China is the only major fishery country in the world

where the total amount of farmed aquatic products exceeds the

total amount of captured aquatic products as shown in

Table 2 below.

The report “The State of World Fisheries and Aquaculture”

released by FAO in 2018 predicts that the global fish production

is expected to reach 201 million tons in 2030, and nearly 2/3 of
Frontiers in Marine Science 08
129
food fish will be provided by aquaculture (FAO, 2018), so there

are great prospects for the development of cage culture in China.

Since the 1970s, cage culture in China has experienced the

development process from ordinary cage, deep-water cage to

far-reaching sea cage. In 2020, there are about 38214000 cubic

meters of deep-water cages in China, with a total production of

293120 tons, mainly distributed in Hainan, Guangdong,

Guangxi, Shandong and Zhejiang Province. The development

of marine aquaculture can largely reduce the production

pressure of China’s high sea fishing industry.
4.2 Balance the relationship between
conservation and utilization

It is necessary to balance the relationship between

conservation and utilization and avoid emphasizing

maintenance and neglecting utilization. What’s more, the

balance between conservation and utilization is a key issue in

the affairs of protected areas on the high seas. In the negotiation

of the BBNJ agreement, the European Union blindly emphasizes

the ecological elements of the high seas protected areas, while

neglecting the social and economic factors, showing a tendency

of “emphasizing conservation rather than utilization”.

For example, in the process of the establishment of Antarctic

marine protected areas, the relationship between conservation

and rational use involves the objectives and concepts of marine

protected areas, which is one of the focuses of debate. Article 2 of

the Convention on the Conservation of Antarctic Marine living

Resources makes it clear that its purpose is “conservation of

Antarctic marine living resources”, and the term “conservation”

includes rational use. The purpose of this provision is to achieve

a balance between conservation and utilization and the

sustainable use of Antarctic living resources should not be

excluded from the construction of Antarctic marine

protected areas.

To balance the relationship between “conservation” and

“rational use”, we need to rely on sufficient scientific data to

quantitatively analyze how to achieve the balance between

“conservation” and “rational utilization”. Therefore, China

should increase investment in scientific research to collect the

basic data extensively, which lays a scientific foundation for

balancing the relationship between “conservation” and “rational
TABLE 2 A survey of the output of marine products in China.

Year 2016 2017 2018 2019 2020

Output of pelagic fishing products from waters beyond Chinese national jurisdiction 198.75 208.62 225.75 217.02 231.66

Output of marine fishing products from waters within national jurisdiction 1187.20 1112.42 1044.46 1000.15 947.41

Output of marine products from mariculture 1915.31 2000.70 2031.22 2065.33 2135.31

Output of marine products in total 3301.26 3321.74 3301.43 3282.50 3314.38
frontie
(Unit: ten thousand tons). (Data source: China Fishery Statistical Yearbook 2021).
rsin.org

https://doi.org/10.3389/fmars.2022.1017895
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org


Yu and Huang 10.3389/fmars.2022.1017895
utilization”. China must encourage fair and rational use of

marine resources in harmony with sustained, effective

protection of marine biodiversity, particularly in ABNJ, as a

responsible power in international maritime affairs.
4.3 Improve the relevant national
governance mechanisms

China should concentrate on the following three aspects to

better response to the deficiencies of relevant domestic legal

resources: First, China needs to reinforce and improve its overall

planning, as well as create high-level mechanisms and

coordination systems that are appropriate for the advancement

of MPAs affairs. And China should strengthen the study of the

draft text of BBNJ agreement and extensively solicit opinions

and suggestions from scholars to prepare for the revision and

updating of the related legislations in the future. Second, China

should strengthen the building of law enforcement capacity and

improve the joint marine law enforcement mechanisms in the

field of BBNJ. Finally, China should improve the domestic

maritime dispute settlement mechanisms and strengthen the

training of relevant legal talents.
5 Conclusions

In the face of a bleak future, humanity’s capacity for

alternate decision-making is preserved by nature’s diversity.

Thus, we must decide what is best at the moment for the

preservation of BBNJ. China must assume responsibility for

preserving the planet’s home and strike a balance between

preservation and sustainable use as a major nation in the

world. In order to make it come true, China as well as other

countries still has a long way to go. China should cooperate with

the international community within the framework of the

UNCLOS, given the complexity and sensitivity of protecting

and using marine biodiversity in ABNJ as well as the

information gaps. As a big proponent of creating a maritime

community with a shared future, China has not only played a

significant role in the formulation and compliance of the

UNCLOS, but also actively participate in the follow-up

legislative activities directly related to UNCLOS, especially in

the negotiations of BBNJ agreement. It can be expected that,
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although there are both drivers and limits for China to

participate in the establishment of MPAs in ABNJ, China will

choose to think from the point of view of safeguarding the

interests of all mankind and is willing to make its own

contributions in the establishment of MPAs in ABNJ.
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As one of the primary obstructive factors for marine environmental governance,

the frequent occurrence of oil pollution damage caused by ships has resulted in

the establishment of compensation funds, such as theOil Spill Liability Trust Fund

of the United States, Ship Oil Pollution Fund of Canada and International Oil

Pollution Compensation Fund (IOPC). Frequently suffering from marine oil

pollution, China has extended considerable effort in marine environmental

governance. Following the introduction of the ‘green principle’ into the Civil

Code, China attached increasing significance to the legislation including

compensation for oil pollution damage caused by ships. China formally

established a compensation fund in 2012, and the past decade has witnessed

the burgeoning development of the Chinese Ship-source Oil Pollution

Compensation Fund (CSOPC), in addition to several defects which impede the

fund from achieving the goal of marine environmental governance. As a national

fund that is independent of the IOPC, the CSOPC adopts several regulations that

are distinctive from internationally recognized practice; for instance, not

recognizing pure economic loss within the scope of compensation. Such

unique parameters, though partially originating from the national conditions in

China, have resulted in glaring defects, including incomplete compensation

scope and inappropriate compensation measures. Given the above problems,

this study endeavours to provide several legal recommendations from the

perspective of macro policies for improving the top-level design of the system,

enhancing oil pollution compensation capabilities, and promoting the

internationalization process. The study proposes two potential regulatory paths

for innovation; namely, enlarging the range of compensation and establishing an

essential emergency fund. From the perspective of protecting the rights of the

victims of oil pollution damage and safeguarding the public interests of the
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1 Article 9 of the Civil Code of the People’s Rep

parties to civil legal relations shall conduct civil acti

the conservation of resources and protection of the

Fu and Li 10.3389/fmars.2022.1083624
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ocean, this study puts forward relevant legal suggestions, which are expected to

make valuable contributions to improving the compensation system for oil

pollution damage caused by ships in China and promoting the governance of

the marine environment.
KEYWORDS

legal advice, compensation for oil pollution damage caused by ships, oil pollution
compensation fund, marine public interest, marine environmental governance
2 Article 1235 of the Civil Code of the People’s Republic of China:

‘Where a violation of the provisions issued by the state causes harm to the

ecology and environment, the authority specified by the state or the

organization specified by law shall have the right to require the tortfeasor

to make compensation for the following losses and expenses: (1) The

losses resulting from the loss of service functions from the time when

damage is caused to the ecology and environment to the completion of

remediation. (2) The losses resulting from permanent damage to

ecological and environmental functions. (3) Expenses of investigation,

authentication, and assessment of ecological and environmental damage.

(4) Expenses of pollution removal and ecological and environmental

remediation. (5) Reasonable expenses incurred to prevent the

occurrence and aggravation of damage’.
1 Introduction

China imported more than 10,000 barrels of crude oil per

day in 2021, making the nation the largest crude oil importer in

the world (Statista, 2022; CEIC, 2022). The massive demand for

crude oil has promoted the prosperity of oil transportation by

sea, resulting in a considerable amount of serious oil pollution

damage caused by ships. On 20 August 1995, the Tuvalu tanker

Tan Jia collided with the wharf at Guangzhou Port, resulting in

200 tonnes of crude oil spillover and heavy loss. As a result, the

officials of the Ministry of Transportation of China signed a

report on Opinions on Research Countermeasures to the then-

minister, formally proposing the idea of using the international

ship oil pollution compensation fund to solve the problem of

ship oil pollution compensation in China and improve China’s

ability to address major ship oil spills for the first time. The

Minister of Transportation subsequently issued instructions

regarding countermeasures, establishing a key soft science

research project entitled ‘Research on Countermeasures to

Establish China ’s Ship Oil Pollution Compensation

Mechanism’, representing the first exploratory macro

countermeasures research on the establishment of a Chinese

ship oil pollution compensation mechanism (CSOPC, 2017). In

addition to growing attention from policymakers, social forces

advocating China’s construction of a compensation fund for oil

pollution damage from ships and other marine environmental

governance issues have also been influential (Chen et al., 2021).

The CSOPC was established in 2012, published the Claims

Manual (Provisional Edition), and added a new section to the

Maritime Law (Draft for Comment) to provide the legal basis for

compensation funds for pollution from ships in 2018. The above

instruments symbolize the standardization of compensatory

funds under Chinese domestic legislation. In 2020, the

enactment of the Civil Code introduced the ‘green principle’ to

the Chinese civil law system.1 Chapter VII of the Civil Code
ublic of China: ‘The

vities contributing to

environment.
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stipulates the liability for environmental pollution and ecological

damage, according to which the tortfeasor shall assume the tort

liability, and the authority specified by the state or the

organization specified by law is entitled to require the

tortfeasor to provide compensation when there is a violation

of the provisions issued by the state that causes harm to the

ecology and environment.2 The Civil Code and Maritime Law

represent the relationship between general and special law. The

Civil Code serves as an authoritative legal document promoting

the environmental governance function of the CSOPC as well as

including protections such as the punitive compensation for

victims of maritime oil spills, which may currently be beyond the

CSOPC’s legal framework.3 The most recent CSOPC legal

document is the revised Claims Manual and Guidance

published in November 2022.

As the third largest national oil pollution fund in the world,

the CSOPC has been running smoothly for 10 years while having

an outstanding role in protecting the interests of victims of oil

pollution damage. However, in comparison to the more mature
3 Article 1233 of the Civil Code of the People’s Republic of China:

‘Where environmental pollution or ecological damage is through the fault

of a third party, the victim may require compensation from either the

tortfeasor or the third party. After making compensation, the tortfeasor

shall be entitled to be reimbursed by the third party.
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international compensation mechanism of the International Oil

Pollution Compensation Fund (IOPC) and domestic

compensation mechanisms such as the Oil Spill Liability Trust

Fund (OSLTF) in the United States, the CSOPC still requires

improvement (Yang and Zhu, 2017). From the perspective of

marine environmental governance, in particular, the fund has

not played its due role. Based on the marine environmental

crises caused by ship-source oil pollution, the compensation

provided by the CSOPC is far from adequate to meet the

requirements of marine environmental governance. The

defects of the Chinese compensation fund are multi-

dimensional, most of which have been subject to long-

standing investigation and continue to have an outstandingly

negative role. For instance, by analyzing recent oil spill incidents,

scholars have determined that China still lacks adequate

capabilities to respond to open sea oil spills in many respects,

including an inadequate amount of compensation and

international cooperation (Xing and Zhu, 2022).

Noteworthily, the existing literature on the compensation for

oil pollution damage caused by ships mainly focuses on the

compensation for the victim’s private interests. Early studies

mainly introduced basic concepts related to the fund system

(Liu, 2002; Liu et al., 1999) and compared funds worldwide

(Song, 1999; Yang, 2006; Yu, 1993). Since the establishment of

CSOPC, numerous articles have made general reviews of the

CSOPC’s operation, while identifying problems inter alia the

inadequate compensation (Xue and Zhang, 2014). Accordingly,

scholars have discussed several specific issues expected to

enhance the compensation ability of the fund, for instance,

reconstructing regulations on the sources of funds (Yan and

Xu, 2016), establishing a reasonable oil pollution clean-up

charge standard (Shuai and Lin, 2018), and expanding the

compensation scope (Kang, 2014). For the time being,

insufficient compensation remains to be the major obstructive

factor to the satisfactory operation of CSOPC. This paper thus is

going to focus on this issue based on previous research while

partially modifying the existing conclusions pursuant to the

lasted revised Claims Manual of CSOPC. Furthermore, this

paper notices that due to the continuous and widespread

nature of marine environmental pollution in time and space,

marine environmental pollution involves a large number of

people and is dispersed in different regions, which not only

seriously damages the rights of relevant parties, but also

endangers the public interests of the sea. Nonetheless, the legal

protection of marine public interest offered by CSOPC is often

ignored by the existing works. Admittedly, some scholars have

observed the significance of establishing an emergency fund that

facilitates controlling pollution (Li and Hu, 2018) while the

recent literature focuses on both victim compensation and

pollution control functions of CSOPC (Cao and Chang, 2022).

It is notable that, under the perspective of marine environmental

governance, more issues bounding to protecting the public

interests viz. the sustainable marine environment and
Frontiers in Marine Science 03
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resources, for example, the promotion of public interest

litigation, the coordination between CSOPC regulations and

higher-hierarchy legal documents, and the cost on restoring

fishery resources, are rarely or inadequately discussed before and

therefore fall into the consideration of this paper.

Starting from the current circumstances and compensation

fund legislation, this study examines the challenge of marine

environmental governance caused by ship-source oil pollution

damage and briefly introduces the CSOPC. Furthermore, this

study focuses on existing problems in the scope of fund

compensation that fail to compensate for the indirect losses

and pure economic losses, also examining the problems of

compensation measures in the CSOPC’s applied sequential

compensation model and the issue of marine public interest

protection. Finally, this study proposes macro-level legal

recommendations to improve the current legal system of

marine oil pollution and judicial practice. In this regard, the

proposed method for addressing this problem could be initiated

from three directions, which include improving the top-level

design of the system, enhancing the oil pollution compensation

ability, and promoting the internationalization process. In

addition, from the perspective of specific institutional design,

expanding the scope of financial compensation and establishing

an emergency mechanism are two issues that deserve attention.

This study is expected to make a valuable contribution to

constructing a compensation system for oil pollution damage

caused by ships with Chinese characteristics and promoting

governance of the marine environment that is aligned with

international standards.

2 Current circumstances and
legislation of oil pollution damage
from ships

2.1 The urgent demand for marine
environmental governance

A rising population and developing economy have posed

persistent challenges to the bearing capacity of the marine

environment. As noted by the United Nations, the resilience of

coastal and marine ecosystems and their ability to provide key

services will decline if comprehensive coordination and cross-

sectoral approaches based on science are not adopted (United

Nations, 2017). Considering these severe circumstances, the

realization of marine environmental governance has become a

subject of international consensus. Since the 1980s, a series of

international conventions related to marine environmental

governance have been continuously issued, represented by the

United Nations Convention on the Law of the Sea. Various

countries and regions have successively established marine

environment governance mechanisms. As achieving the

sustainability of social-ecological systems in a changing world
frontiersin.org
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(Draft for Comment) for three cases representing the application of

compensation funds for oil pollution damage from ships.

Fu and Li 10.3389/fmars.2022.1083624
is considered a major contemporary global challenge (Robert

et al., 2021), marine governance is a matter of priority among the

international community.

After the reform and opening-up, China began to pay more

attention to marine environmental protection, continuously

improving marine environmental governance through

legislation. Since the Marine Environmental Protection Law was

promulgated in 1982, China’s marine environmental governance

policy system has become increasingly complete. Marine

environmental governance has been regarded as an important

national policy, and its integrity and implementation directly

affect the establishment of maritime power and the realization

of the Belt and Road Initiative strategy (Xu, 2018). Although

China has exerted considerable effort to protect the marine

environment, achieving effective governance remains a

demanding issue . Among many obstac les , marine

environmental pollution, particularly marine oil pollution

caused by ships, has challenged the achievement of effective

marine environmental governance.

Due to the standing government efforts and innovations in

maritime technology, the number and volume of oil spills from

tankers have plummeted since the 1970s and have largely

stabilized at a low level. However, this significant reduction in

spills is not equivalent to ultimate success. In 2021, the total

volume of oil spilled by tankers was approximately 10,000

tonnes, as six oil spills of over 700 tonnes were recorded from

tanker incidents (ITOPF, 2021). Notably, tankers are not the sole

source of oil pollution, as various maritime vessels, including

container ships, chemical carriers, general cargo ships, and

passenger or cruise vessels, are also considered to be hazards

(UN 2021). Multiple incidents that have occurred in recent years

repeatedly indicate the seriousness of oil pollution from ships.

For instance, the MVWakashio oil spill that occurred on 25 July

2020 spilled an estimated 1,000 tonnes of oil into a lagoon where

numerous environmentally sensitive species like corals, seagrass,

and mangroves reside (Alan et al., 2021). Similarly, leaked oil

from the ‘4.27’ ship pollution accident in Qingdao in 2022

resulted in the destruction of more than 70% of the fish eggs

in the surrounding waters, and it will take more than 10 years for

the fishery resources to recover to the pre-pollution level

(Qingdao “4 · 27” ship pollution accident investigation

group, 2022).

Oil spills are an essential factor of consideration for realizing

marine environmental control. Avoiding oil pollution accidents

caused by ships and minimizing their impacts is considered to be

an interdisciplinary issue, in which judicial efforts have a crucial

role. As oil spills seriously damage fishing stocks and other forms

of marine life, pollution from shipping raises several issues,

including liability and compensation for pollution damage (UN,

2017). Oil pollution caused by ships also seriously damages the

public interests of the sea. Due to the continuous and widespread

nature of marine environmental pollution in time and space,

Marine environmental pollution disputes involve a large number
Frontiers in Marine Science 04
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of people and are dispersed in different regions, which seriously

damages the national and social welfare. The damaged public

interest is the most easily ignored, which is the so-called “tragedy

of the commons”. The challenge of marine environmental

governance stimulated by maritime oil pollution accidents is

in dire need of an appropriate mechanism of compensation.
2.2 Chinese ship-source oil pollution
compensation fund

Although oil pollution damage caused by ships will result in

huge economic losses and marine ecological devastation,

shipowners, and their insurers or financial guarantors may be

entitled to exemption from liability,4 resulting in victims’

inability to obtain full and effective compensation (Yang and

Zhu, 2017). This dilemma stimulated the development of the

ship oil pollution damage compensation fund system, requiring

shipowners to share the risk and loss of oil pollution.

The compensation fund approach has become a common

worldwide measure for addressing oil pollution damage caused

by ships. Specifically, three main paths of compensation are

accepted, First, most countries and regions in the world have

accepted the international compensation system established by

the International Convention on Civil Liability for Oil Pollution

Damage (CLC1969) and the International Convention on the

Establishment of an International Fund for Compensation for

Oil Pollution Damage (FC1971). This system was reaffirmed and

expanded in compensation scope and limits by the International

Convention on the Establishment of an International Fund for

Compensation for Oil Pollution Damage, 1992 (1992 Fund

Convention) and the International Convention on Civil

Liability for Oil Pollution Damage, 1992 (CLC1992). The 1992

Fund Convention established an international organization

known as the IOPC to supplement shipowners’ liability and

provide compensation to those affected by loss or damage

resulting from oil pollution from tankers (Shuai, 2019).

Second, some countries and regions, represented by the United

States, have established compensation mechanisms relying solely

on domestic legislation. The US Treasury established the OSLTF

according to the Oil Pollution Act of 1990 (OPA1990), to

supplement the liability of cargo owners (Wang, 2014). Finally,

some countries or regions have established a dual-track parallel

compensation mechanism based on international conventions

and domestic laws. For example, as a member of IOPC, Canada

also established the Ship-source Oil Pollution Fund (SOPF)

under the Marine Liability Act to provide comprehensive

compensation for oil pollution damage regardless of the
frontiersin.org
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5 The 2018 People’s Republic of China (PRC) Maritime Law (Draft for

Comment): ‘A special chapter on compensation for ship pollution

damage has been added, which systematically improves the existing

compensation system for ship pollution damage, and comprehensively

regulates the problems of oil pollution, fuel pollution, toxic and harmful

substances and oil pollution damage compensation fund’.

6 China’s Fisheries Law regards aquatic animals, aquatic plants or

aquatic animals and plants as the content of fishery resources; however,

some extraterritorial laws, such as the Canadian Fisheries Act, also regard

the eggs, sperm, larvae and young fish (eggs, sperm, spawn, larvae, spat

and juvenile stages) of marine animals as a part of fishery resources (fish).

As the non-adult living conditions of aquatic animals and plants will also

directly affect the long-term viability of related organisms, the authors

contend that both adult and non-adult aquatic animals and plants must be

included in the scope of fishery resources.
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persistence of oil spills or the type of vessel. The fund also

compensates for reasonable measures taken to prevent spills.

With the establishment of CSOPC in 2012, a ship oil

pollution damage compensation fund system was officially

implemented in China but had characteristics of incomplete

participation in international conventions and the need for

continuous improvement of relevant domestic laws and

regulations. CLC1969 was in force for China as early as 1980,

but FC1971 is still only implemented in Hong Kong SAR.

Whether mainland China should participate in FC1971 is a

controversial issue. From the input perspective, as the world’s

largest crude oil importing country (World Energy & Climate

Statistics–Yearbook 2021), China would be compelled to provide

a considerable amount of funds for IOPC if it fully participates in

FC1971. This circumstance is extremely similar to that of the

United States, which is also a major crude oil importer and does

not participate in FC1971. However, from the perspective of

return, the current level of claims in China is relatively low (Lin,

2007; Dong et al., 2015); hence, it is difficult to guarantee that the

main body of claims would receive adequate compensation from

the IOPC. Therefore, participating in FC1971 would do more

harm than good to China. In contrast, those who support

participation in FC1971 have asserted that the CSOPC has the

disadvantage of higher apportionment cost but inferior

protection capability in comparison to the IOPC (Cao and

Chang, 2022). Therefore, for countries such as China, with a

high oil leakage risk, from the perspective of risk-sharing and

economic loss, it is more beneficial to join the IOPC rather than

establish national funds (Dong et al., 2015). Joining the

international compensation mechanism does not conflict with

the establishment of a domestic oil pollution compensation

fund. China can learn from the Canadian model to further

improve the relevant system of CSOPC and advance its

compensation ability. At the same time, after the improvement

of claim ability, joining the FC1971 is considered to protect

victims at both international and domestic levels.

Not participating in the international compensation

mechanism means that China must establish a national

compensation base for oil pollution damage based on domestic

law. In recent years, China’s laws and regulations on ship oil

pollution damage compensation funds have undergone a

fledgling development process, from low-level regulations to

high-level laws. Since the Ministry of Finance and the Ministry

of Transport jointly issued the Administrative Measures for the

Collection and Use of Compensation Funds for Vessel-induced

Oil Pollution Damage (Administrative Measures) in 2012, China

has successively issued the rules of the Administrative Measures’

implementation, issuing guidelines for compensation fund

claims (trial version) and a CSOPC Claims Manual. Given the

above administrative regulations, some scholars have noted that

the regulatory effect of the fund system is generally not high (Li

and Hu, 2018), but the Chinese Maritime Law (Draft for

Comment) published in 2018 dedicated Section 5 of Chapter
Frontiers in Marine Science 05
137
13 to ‘comprehensively regulate’5 the oil pollution damage

compensation fund, which is expected to upgrade the legal

source of the fund from administrative regulations to laws

(Ministry of Transport of the People’s Republic of China, 2018).
3 The deficiencies of the Chinese
ship-source oil pollution
compensation fund

3.1 Existing problems in the scope of
fund compensation

As noted above, the damage to marine environment

management caused by oil pollution from ships is embodied

in short-term economic losses and medium-and long-term

resource losses, and the compensation scope of the CSOPC

does not fully cover the financial need to make up for both,

particularly in terms of fishery losses. In practice, the concepts of

fishery resource loss and fishery loss are often confused. Fishery

resources6 refer to all aquatic animals and plants in a certain

water area, both adult and non-adult, as an integral part of

natural resources, as opposed to the property owned by a specific

person or organization. Therefore, the loss of fishery resources is

a matter of environmental damage that must be distinguished

from the loss of fishery concerning economic loss. Specifically,

the differences between this pair of concepts are as follows: the

victim of fishery resources loss is the resource owner; that is, the

country, which is specifically represented by the fishery

supervision institution collecting compensation fees for the

loss of fishery resources7. However, the victim of fishery loss is

the private subject engaged in the fishery industry. Conceptually,

the loss of fishery resources refers to the loss of natural aquatic

products, excluding profit loss, while the loss of fishery includes
frontiersin.org
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direct economic and profit loss (Han, 2007) caused by the

decrease in fishery resources, including fishing quantity and

the obstruction of fishing activities. Regarding the calculation

method, unlike fishery loss, the loss of fishery resources cannot

be estimated simply in monetary form. Although relevant

calculation formulas have been devised, some assumptions and

inferences inevitably remain in the calculation of such losses,

rendering it impossible to achieve completely accurate and

scientific calculations (Fang 1993). In terms of compensatory

purposes, fishery loss aims to compensate employees’ loss of

income, while fishery resource loss aims to restore the damaged

environment, referring to the proliferation and release and

improvement, protection, and management of the marine

ecological environment. Its fundamental purpose is to

safeguard the public interests of the marine environment. It is

the fundamental task of a country under the rule of law to

provide legal relief for the damage that has happened or is about

to happen. According to the traditional theory of civil procedure,

the plaintiff can only sue with their own rights or direct interests.

In public interest litigation for compensation of oil pollution

caused by ships, the people with a direct interest in pollution

behavior often lose very little interest, nonetheless, the pollution

has a very serious impact on the public interest. Direct

stakeholders often do not file lawsuits because of limited

damage interests, which leads to a large number of acts

damaging public interests that fail to be corrected. Therefore,

it is advised to establish and improve the public interest litigation

system of compensation for oil pollution caused by ships.

According to the Administrative Measures of the CSOPC,

the funds available to compensate for fishery losses and fishery

resources losses refer to ‘direct economic losses caused to fishery

and tourism in the third order of compensation and ‘expenses

incurred by measures taken to restore marine ecology and
8 Article 17 of A Notice of the Ministry of Transport and the Ministry of

Finance on Issuing the Detailed Rules for the Implementation of the

Administrative Measures for the Collection and Use of Compensation

Funds for Vessel-induced Oil Pollution Damage, the Vessel Oil Pollution

Damage Compensation Fund shall be accepted in the sequence of

applications. Among them, claims for the same accident shall be paid or

compensated in the following scope and order ... (3) direct economic

losses caused to fisheries and tourism, etc. (4) expenses incurred by

measures already taken to restore Marine ecology and natural fishery

resources.

7 Provisions of the Ministry of Agriculture on the Calculation Method of

Fishery Loss in Water Pollution Accidents: ‘The compensation fee for the

loss of natural fishery resources is collected by fishery supervision and

management institutions and is used for the proliferation and release and

improvement, protection and management of fishery ecological

environment’.

Frontiers in Marine Science 06
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natural fishery resources in the fourth order of compensation.8

In other words, at present, the CSOPC excludes compensation

for indirect and pure economic losses and the expenses of

measures to reasonably restore marine ecology and natural

fishery resources (Hu, 2016). Judging from the current

practice, the above three kinds of compensation are closely

related to the sustainable development of fisheries as an

integral aspect of marine environmental governance, meaning

that the current system design excluding them is imperfect

(Stephenson et al., 2021).

For the expenses of measures to reasonably restore marine

ecology and natural fishery resources, the Chinese Maritime Code

(Draft for Comment)9 and the Judicial Interpretations on

Compensation for Vessel-Source Oil Pollution10 include the cost

of reasonable restoration measures to be taken for environmental

pollution damage in the scope of pollution damage, and the

provisions of the Administrative Measures have deviated from

the current legal system. The IOPC stipulates that the cost of

reasonable restoration measures for the environment includes

actual and future reasonable restoration measures.11 The

Administrative Measures and Claims Manual do not align with

international conventions and common measures that are

effective for China. The restoration of marine and natural

fishery resources differs from the original stipulation in the

traditional tort law. Because of the dynamic balance of each

component of the ecosystem and the complexities of evaluating

the damage received (Li, 2004), accurately determining an

appropriate compensation amount to completely restore the

marine ecosystem and resources to their pre-pollution state is

challenging, as it is expected to take an enormous amount of

money and time to achieve relative restoration. Failure to

compensate for the cost of the measures that must be taken will

lead to insufficient time for claimants to determine recovery plans

and proposed compensation amounts, rendering them unable to
9 Article 13.2 of the Maritime Law (Draft for Comment): ‘Pollution

damage refers to 1. Loss or damage caused by pollution outside the

ship due to spillage or discharge of pollutants specified in this chapter.

However, in addition to the loss of profits caused by such damage, the

compensation for environmental damage shall be limited to the cost of

reasonable recovery measures taken or to be taken, including reasonable

monitoring, evaluation and research expenses’.

10 Judicial Interpretations on Compensation for Vessel-Source Oil

Pollution: ‘(4) the cost of reasonable restoration measures taken or to

be taken for the polluted environment’.

11 International Oil Pollution Compensation Funds Claims Manual,

Article 3.6.1: ‘Under the 1992 Conventions compensation for

impairment of the environment is limited to loss of profit from such

impairment and costs of reasonable measures of reinstatement actually

undertaken or to be undertaken’.
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obtain full and fair compensation, which is not conducive to the

advancement of marine environmental governance.

According to the interpretation of the Supreme People’s

Court, both pure economic and indirect losses are distinguished

from direct economic losses on the grounds that they are not

incurred by entities or individuals in industries, such as fishery

and tourism which have a direct causal relationship with vessel-

induced oil pollution incidents.12 Under the cases of CSOPC,13

fishery losses, including breeding and fishing losses such as

damage to farmed oysters, shrimp, and fish killed by oil, in

addition to direct economic tourism losses, such as the costs of

replacing and swimming pool floats and cable, are considered to

have a direct causal relationship with the pollution. Moreover, in

case 2018 (2), the CSOPC refused to compensate for the

‘operating loss of scenic spot’ as part of the claimant’s direct

economic losses (CSOPC, 2019), although the loss of income

was acknowledged to be caused by the indirect effect of spills.

In IOPC’s Claims Manual, the term pure economic losses is

defined as the loss of earnings caused by oil pollution suffered by

persons whose property has not been polluted and the costs of

reasonable measures, such as marketing campaigns, which are

intended to prevent or reduce economic losses. This provision is

related to the indirect effect of spills such as damages to a region’s

reputation that lead to losses in the tourism sector, or to coastal

restaurants that are unable to sell local fish, rather than the

incident’s direct effect, including economic damages that stem

from physical injury to property and natural resources. In

contrast, indirect losses refer to damage to property other than

that related to the ship’s oil pollution accident and the resulting

loss of income. The Judicial Interpretations on Compensation for

Vessel-source Oil Pollution14 include indirect and pure economic

losses in the scope of compensation for oil pollution damage from
12 Article 4 of Implementation of the Administrative Measures for the

Collection and Use of Compensation Funds for Vessel-induced Oil

Pollution Damage: ‘Direct economic losses as mentioned in item (3)

means the actual losses of property value incurred by entities or

individuals in industries such as fishery and tourism which have direct

causal relationship with vessel-induced oil pollution incidents’.

13 CSOPC Case 2017 (04); CSOPC Case 2018 (02); CSOPC Case 2018

(03).

14 Article 9 of Judicial Interpretations on Compensation for Vessel-

source Oil Pollution: ‘The scope of compensation for oil pollution damage

from ships includes: (1) the costs incurred in taking preventive measures

to prevent or mitigate oil pollution damage to ships and further loss or

damage caused by such preventive measures; (2) damage to property

other than the ship caused by an oil pollution accident and loss of income

caused thereby; (3) loss of income arising from environmental damage

caused by oil pollution and (4) the cost of reasonable restoration

measures taken or to be taken for the polluted environment’.
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ships. The IOPC also stipulates that both types of losses belong to

its compensation scope.15 The Administrative Measures of the

CSOPC provide compensation for direct economic losses,16 which

is further interpreted by the Implementation of the Administrative

Measures to mean only the actual losses of property value

incurred by entities or individuals in industries such as fishery

and tourism, which have a direct causal relationship with vessel-

induced oil pollution incidents (Ministry of Transport of PRC,

2020). The Administrative Measures have derailed domestic laws

and regulations and common international measures by

neglecting to delineate pure economic and indirect losses.

Admittedly, both types of losses are not incurred as a direct

result of contamination caused by ships; however, in terms of

marine environmental governance, oil pollution will not only

damage the marine environment but also destroy the source of

income of fishermen and fishery enterprises that depend on

marine resources. If the property damaged from oil pollution

and the resulting degraded income are not properly compensated,

fishery practitioners who have difficulty catching enough marine

products in polluted waters may take risks to compensate for their

economic losses via illegal means such as illegal, unreported, and

unregulated fishing. From this perspective, the lack of

compensation for indirect and pure economic losses could also

cause damage to fishery resources outside the polluted sea areas

and aggravate behaviors that violate the fishery management

system, leading to further marine environmental degradation

caused by other reasons such as plastics and sewage (Vidas, 2010).
3.2 Problems in existing fund
compensation methods

As one of the few regions in the world that have not joined

FC1971, Mainland China’s current arrangement of primarily

relying on state funds for compensation is similar to that of the
15 Articles 1.4.8, 1.4.9 and 1.4.10 of the IOPC Claims Manual.

16 Article 17 paragraph 1 of Administrative Measures for the Collection

and Use of Compensation Funds for Vessel-induced Oil Pollution

Damage: ‘Claims for compensation funds for vessel-induced oil

pollution damage shall be accepted in order of the application time. In

particular, claims involved in the same accident shall be compensated for

in the following scope and sequence: 1. emergency expenses incurred for

reducing oil pollution damage; 2. expenses incurred for controlling or

removing pollution; 3. direct economic losses caused to the fishery

industry and tourist industry; 4. expenses incurred for measures taken

to recover marine ecology and natural fishery resources; 5. expenses

incurred during the surveillance and monitoring activities conducted by

the Management Committee of the Compensation Funds for Vessel-

induced Oil Pollution Damage and 6. other expenses approved by the

State Council’.
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United States. Nevertheless, as a damage compensation system

accepted by most countries and regions in the world, the IOPC

also has strong significance as a reference for China’s related

system construction. Compared with the IOPC and OSLTF in

the United States, the CSOPC still has many problems with its

compensation methods.

The regulatory reach of OPA1990 includes oil of any kind or

in any form other than constituent portions of oil specifically

listed as a hazardous substance under the Comprehensive

Environmental Response, Compensation and Liability Act

(Sump, 2010).17 Similarly, Judicial Interpretations on

Compensation for Vessel-source Oil Pollution, a legal

document enacted prior to the establishment of the CSOPC,

excludes non-persistent cargo, and oil from the term ‘oil’.18

Accordingly, the Administrative Measures of the CSOPC

exempt non-persistent oil from the collection of the

compensation fund.19 Non-persistent cargo oil is excluded

from the scope of compensation based on two considerations.

First, the international instruments applicable in China,

including CLC1969 and the International Convention on Civil

Liability for Bunker Oil Pollution Damage (Bunker Convention)

only stipulate regulations concerning persistent oil.20 Second,

the International Convention on Liability and Compensation for

Damage in Connection with the Carriage of Hazardous and

Noxious Substances by Sea, 1996 (1996 HNS Convention),
17
§
1001(23) of Oil Pollution Act 1990: ‘Oil means oil of any kind or in

any form, including, but not limited to, petroleum, fuel oil, sludge, oil

refuse and oil mixed with wastes other than dredged spoil, but does not

include petroleum, including crude oil or any fraction thereof, which is

specifically listed or designated as a hazardous substance under

subparagraphs (A) through (F) of section 101(14) of the Comprehensive

Environmental Response, Compensation and Liability Act (42 U.S.C. 9601)

and which is subject to the provisions of that Act’.

18 Article 31(2) of Judicial Interpretations on Compensation for Vessel-

source Oil Pollution: ‘Oil means any hydrocarbon mineral oil and the

residuum thereof, limited to persistent oil carried on board a vessel as

cargo and persistent or non-persistent fuel oil carried in the bunkers of

such a vessel, not including non-persistent oil carried on board a vessel as

cargo’.

19 Article 9 of Administrative Measures for the Collection and Use of

Compensation Funds for Vessel-induced Oil Pollution Damage: ‘Non-

persistent oil substances that are carried by sea and received within the

sea areas of the People’s Republic of China, and persistent oil substances

passing the sea areas of the People’s Republic of China are exempted

from compensation funds for vessel-induced oil pollution the owner of

the goods shipped persistent oil substances received by the owner of the

same goods within the territory of China, the owner of the goods only

needs to pay compensation funds for vessel-induced oil pollution

damage once’.
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which applies to pollution and non-pollution damage caused

by non-persistent oil cargo, has not come into force (Dong, Zhu,

2019).21 However, from the perspective of protecting marine

ecology, non-persistent oil is equally worthy of attention.

Non-persistent oil, including gasoline, light diesel oil, and

kerosene, refers to oil that will dissipate rapidly through

evaporation. Non-persistent oil pollution at high concentrations

can impart acute toxicity to marine organisms resulting in the

mass death of marine life in a short period of time (ITOPF, 2022).

The non-persistent cargo oil pollution from the Sanchi collision

caused major marine environmental disasters in China. In 2018,

the oil tanker Sanchi, carrying 136,000 tonnes of condensate,

which is a form of non-persistent cargo oil, sunk in the East China

Sea (Chen et. al, 2020). The condensate that leaked from the

Sanchi contained toxic components, such as hydrogen sulphide

and thiol and sulphur oxides which are toxic and harmful to

human health through inhalation or skin contact. Furthermore,

the combustion and decomposition processes of the

aforementioned substances produce pollutants such as nitrogen

and significantly raise the risk of explosion and fire hazard.

Though the Sanchi incident is considered to be the worst

condensate spill incident in history (Tong and Zhou, 2018),

excluding the persistent cargo oil pollution caused by Sanchi

from the compensation scope prevented the application of

CLC1969 and the Bunker Convention, reducing the victims’

likelihood of receiving full compensation (Yu and Zhang, 2018).

In this sense, the CSOPC could have an essential role in providing

compensation for losses like cleaning costs and loss of income

when the conventions in force are not applicable and while

China’s participation in HNS conventions is still pending.

Notably, the revised Claims Manual of CSOPC indicates that

lawmakers recognize this problem.22

In contrast to the proportional compensation approach

adopted by the IOPC Fund, the CSOPC Fund adopts a
20 Article 1(5) of the International Convention on Civil Liability for Oil

Pollution Damage, 1969: ‘Oil means any persistent oil such as crude oil,

fuel oil, heavy diesel oil, lubricating oil, and whale oil, whether carried on

board a ship as cargo or in the bunkers of such a ship; Article 1(5) of

International Convention on Civil Liability for Bunker Oil Pollution

Damage Bunker oil means any hydrocarbon mineral oil, including

lubricating oil, used or intended to be used for the operation or

propulsion of the ship, and any residues of such oil’.

21 Article 1(5)(a) of International Convention on Liability and

Compensation for Damage in Connection with the Carriage of

Hazardous and Noxious Substances by Sea,1996: ‘Hazardous and

noxious substances (HNS) means: (a) any substances, materials, and

articles carried on board a ship as cargo, referred to in (i) to (vii) below:

(i) oils, carried in bulk, as defined in regulation 1 of Annex I to the

International Convention for the Prevention of Pollution from Ships,

1973, as modified by the Protocol of 1978 relating thereto, as amended’.
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sequential compensation mode. According to Article 17 of the

Administrative Measures, claims for the same accident are

compensated in a certain order, among which ‘direct

economic losses caused to fishery and tourism’ and ‘expenses

incurred by measures taken to restore marine ecology and

natural fishery resources’ rank third and fourth. Presently, the

amount of a single compensation is generally not more than 30

million RMB.23 As the shipowners responsible for pollution

cannot afford to compensate those who have suffered losses

(Van, 2021), lower-order compensations may not be fully paid.

Judging from the compensation cases published by the CSOPC,

only the second settlement of Case 2017 (04) supported the

claimant’s request when fishery economic loss was the only

claim. However, the fishery economic loss and natural fishery

resources restoration measures fee in Case 2018 (02) have not

been settled yet due to ‘the thin evidence materials and the order

of payment of oil pollution funds. Similarly, the claims for

fishing losses made by hundreds of fishermen were also

rejected by the CSOPC following the Trans Summer oil spill

in 2020. It is criticized that compensation is difficult to obtain

through the CSOPC. For example, after the 27 April 2021

Qingdao Ship Pollution Accident, the Qingdao Maritime

Safety Administration (MSA) only received 70% of the

amount of compensation applied for in one year (Han, Gao,

Chen, 2022). Therefore, China’s oil pollution fund has not yet

achieved efficient and rapid operation, and claimants do not

always obtain the protection of their rightful interests. In the

protection of marine environmental public interest, there are

still the following problems: First, the substantive law is

insufficient (Gong, 2019). Chinese law does not clearly

stipulate that citizens enjoy environmental rights. It only

stipulates that those directly harmed are entitled to

compensation for damages, which precludes the right of

relevant parties to claim compensation for damage caused by

the Marine environment24. Second, the procedural law is not yet
22 Claims Manual of CSOPC (2022 Revised Version): ‘Ship oil pollution

accident refers to the oil pollution damage caused by the leakage of

durable cargo oil, non-durable cargo oil, fuel oil, etc., and its residues

(such as sludge, oily mixture, oily sewage, etc.) from a ship, or one or a

series of events that form the threat of serious and urgent oil pollution

damage although there is no leakage’.

23 Article 18 of the CSOPC Administrative Measures: ‘The

compensation or compensation amount of the compensation fund for

any ship oil pollution accident shall not exceed 30 million yuan. The

Ministry of Finance may, together with the Ministry of transport, adjust the

compensation limit of the fund in accordance with the demand for

compensation for oil pollution accidents and the scale of the

accumulated compensation fund for oil pollution damage’.

24 See supra note 3
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sound as China’s Civil Procedure Law only provides for the

principle of public interest litigation25. The relevant legal

documents stipulate that organs and organizations prescribed

by law may bring a lawsuit to the people’s courts for acts that

harm the public interest, such as environmental pollution and

infringement of the legitimate rights and interests of numerous

consumers26. The current situation of China’s litigation law

makes it difficult to effectively protect the public interest of the

marine environment when it is infringed.
4 Legal advice regarding
current challenges

Based on this research, to contend with the complexity of

marine environmental governance, China should improve its

current legal system for marine oil pollution, strengthen overall

judicial practice and cohesion to promote domestic legislation

and international law, reference and internalize new

achievements and experiences in the international maritime

legislation and accelerate the construction of a marine oil

pollution damage compensation system with Chinese

characteristics. From the macro level, improved methods for

this problem can follow the three proposed paths below. In

addition, expanding the scope of fund compensation and range

of the definition of oil and establishing the emergency are two

notable approaches from the perspective of specific

institutional design.
25 Article 58, paragraph 1 of Civil Procedure Law of the People's

Republic of China: For conduct that pollutes the environment, infringes

upon the lawful rights and interests of vast consumers, or otherwise

damages the public interest, an author number relevant organization as

prescribed by law may institute an action in a people's court.

26 Article 58, paragraph 2 of Civil Procedure Law of the People's

Republic of China: Where the people's procuratorate finds in the

performance of functions any conduct that undermines the protection

of the ecological environment and resources, infringes upon consumers'

lawful rights and interests in the field of food and drug safety or any other

conduct that damages social interest, it may file a lawsuit with the people's

court if there is no authority or organization prescribed in the preceding

paragraph or the authority or organization prescribed in the preceding

paragraph does not file a lawsuit. If the authority or organization

prescribed in the preceding paragraph files a lawsuit, the people's

procuratorate may support the filing of a lawsuit
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4.1 Three levels of improved
compensation methods

In the first place, the top-level design of the system and legal

system of ship oil pollution damage compensation should be

improved. At the domestic level, Chinese lawmakers are advised

to promote the revision and improvement of the domestic legal

system regarding ship oil pollution damage. It is suggested that

specific provisions concerning marine ecological environment

protection should be added to the Civil Code to establish a basic

legal foundation for ship oil pollution damage compensation. A

chapter on ‘ship oil pollution compensation should be added to

the Maritime Law to clarify the specific path of ship oil pollution

compensation and the limitations of liability. The Marine

Environmental Protection Law must stipulate the specific

requirements of ship oil pollution insurance and the oil

pollution damage compensation fund system to unify the

standards of judgment regarding such cases. At the

international level, policymakers should re-examine the

feasibility and necessity of joining the 1992 Fund Convention

and 2003 Protocol to the International Convention on the

Establishment of an International Fund for Compensation for

Oil Pollution Damage, 1992. Referencing the development of the

oil pollution compensation model in Canada will improve

China’s ability to navigate major oil pollution incidents caused

by ships.

Furthermore, compensation capabilities should be further

strengthened. Currently, the CSOPC’s compensation capabilities

are not on the same level as other international funds. Regarding

compensation limits, the IOPC has maximum compensation of

about 2 billion yuan, the United States’ oil pollution fund has a

compensation limit of about 6.3 billion yuan and Canada’s SOPF

has a compensation limit of about 500 million yuan in addition to

compensation from the IOPC. In comparison, the CSOPC’s

current compensation limit of 30 million yuan is below the level

of major international or domestic funds. Therefore, the CSOPC

can refer to the practice of the IOPC by increasing its

compensation limit to successfully manage the need for higher

compensation for major ship oil pollution accidents. The

CLC1992 provides that for any ship oil pollution accident; the

sum of the compensation paid by the IOPC plus the shipowners in

accordance with the CLC shall not exceed 203 million Special
27 Article V(1) of the International Convention on Civil Liability for Oil

Pollution Damage: ‘The owner of a ship shall be entitled to limit his liability

under this Convention in respect of any one incident to an aggregate

amount calculated as follows: (a) 4,510,000 units of account for a ship not

exceeding 5,000 units of tonnage; (b) for a ship with a tonnage in excess

thereof, for each additional unit of tonnage, 631 units of account 2, in

addition to the amount mentioned in sub-paragraph (a); provided,

however, that this aggregate amount shall not, in any event, exceed

89,770,000 units of account’.
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Drawing Rights (SDR). If a large oil tanker causes oil pollution

damage, the ship-owner’s liability limit is 89.77 million SDR; thus,

the compensation paid by the IOPC shall not exceed 113.23

million SDR, which is equivalent to nearly 1 billion yuan27 (Zhou

and Zhu, 2019). Consequently, it is thus advised that the current

compensation limit for a single accident in China should be raised

from 30 million yuan to 1 billion yuan in congruence with China’s

national conditions. In addition, to raise the compensation limit, a

more flexible compensation mechanism based on different types

of oil is also needed. The consequences of pollution damage

caused by different types of oil also differ in four respects. First,

the expenses incurred in takingmeasures to prevent or mitigate oil

pollution damage from vessels and the further loss or damage

caused by preventive measures; second, property damage caused

by an oil pollution accident outside the ship and the resulting loss

of income; third, income loss caused by environmental damage

from oil pollution; fourth, the cost of reasonable restoration

measures taken or to be taken for the polluted environment.

Therefore, different compensation limits should be established

according to the type of oil, providing more flexibility in

determining the amount of damage caused by different types of

oil. To ensure the ability to compensate for the higher fund

demand, the Ministry of Finance in collaboration with the

Ministry of Transport can adjust the limit of the compensation

fund according to such factors as the demand for compensation

and the size of the accumulated compensation fund for oil

pollution accidents; however, in judicial practice, the Ministry of

Finance has not actively exercised this power. With the rapid

development of the economy, the principal payment of funds is

limited to the owners or their agents who receive persistent oil

substances from sea transportation in the waters of China’s

jurisdiction, and the levy standard is only 0.3 yuan per tonne,28

which cannot meet the real demand. The funding of China’s ships

oil pollution compensation fund is limited to a single source, and

the levy standard is notably low. The total amount of the

compensation fund for oil pollution damage is inadequate, and

financial or corporate tax burdens can be moderately reduced by

increasing social contributions, the operating income of the fund

itself, and fines for environmental administrative penalties.
28 Article 6 of Administrative Measures for the Collection and Use of

Compensation Funds for Vessel-induced Oil Pollution Damage: ‘The levy

rate of compensation funds for vessel-induced oil pollution damage is 0.3

yuan per tonne for persistent oil substances. The Ministry of Finance may

determine and adjust the levy rates or decide to suspend the collection of

compensation funds for vessel-induced oil pollution damage together

with the Ministry of Transport in light of factors such as the compensation

demands for vessel-induced oil pollution damage, the quantity of

persistent oil substances arriving at ports, the cumulative amount of

compensation funds for vessel-induced oil pollution damage and

bearing capability of goods owners’.
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circumstances compensation is also payable for loss of earnings caused

by oil pollution suffered by persons whose property has not been polluted

(pure economic loss)’.

30 See. Brauer v. Central Trust Co., 77 A.D.2d 239, 433 N.Y.S.2d 304

(N.Y. App. Div. 1980)

31 See U.S. Supreme Court, Robins Dry Dock & Repair Co. v. Flint, 275

U.S. 303 (1927)
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Thereafter, the internationalization process of China’s ship oil

pollution system should be promoted. Actively promoting the

construction of the rule of law on ship oil pollution with Chinese

characteristics can effectively improve the ability to protect the

nation’s marine environment, promote the overall development of

the shipping economy, balance the interests of all stakeholders,

safeguard social fairness and justice, demonstrate an international

image of equal responsibility and build a maritime community

with a shared future. Marine oil pollution is not limited to oil

pollution accidents that occur in waters and should include oil

that directly affects national waters entering from the high seas.

Policymakers must urgently strengthen research regarding legal

systems concerning international ship oil pollution damage

compensation and promote the internationalization process of

the marine oil pollution system in China to form a more

expedient, standardized, equitable, and fair marine ecologic

environmental protection legal system and actively advance the

nation’s marine environmental governance.

Ultimately, the system of public interest litigation dealing

with the compensation for oil pollution caused by ships should

be improved. Civil public interest litigation is a special form of

civil litigation, the environmental public interest litigation

caused by ships oil pollution has more particularity,

prosecution review, distribution of the burden of proof, and

the exercise of court functions and other specific judicial

procedures, it is difficult to apply the general provisions of

our civil procedure law (Zhang, 2019). In order to solve the

problem of public interest litigation on oil pollution caused by

ships, it is necessary to revise relevant laws, timely promulgate

relevant judicial interpretations, and refine relevant legal

issues. To be specific, the following measures can be taken:

First, strengthen the construction of marine environmental

pollution courts. Judging from the public interest litigation

cases of oil pollution from ships accepted by the court, most of

the professional and technical problems involved in such cases

are the same or similar, and the methods of damage

recognition, the principle of liability, the scope of

compensation and the responsibility are basically the same

(Fu, 2017). Setting up environmental protection courts to hear

public interest litigation cases on marine environmental

pollution will help unify law enforcement standards, improve

the quality of cases, reduce judicial costs and give full play to

judicial functions. The second is to standardize the legal

procedures of public interest litigation on oil pollution by

filing and reviewing public interest litigation on oil pollution

caused by ships, limiting the plaintiff’s right to dispose of

public interest litigation on oil pollution caused by ships,

establishing an injunction system against pollution from

ships, and appropriately reducing the cost of public interest

litigation on oil pollution caused by ships. It thus is expected to

establish a more standardized, fair, and just legal system for

marine ecological and environmental protection, and actively

promote national marine environmental governance.
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4.2 Expanding the scope of fund
compensation

The compensation scope of the CSOPC is expected to

include indirect and pure economic loss and the cost of

reasonably required resource recovery measures. It is

noteworthy that whether a fund needs to compensate for pure

economic losses remains controversial internationally. Those

who support compensating for pure economic losses, such as

the IOPC, clearly stipulate that compensation is also payable for

the loss of earnings caused by oil pollution suffered by persons

whose property has not been polluted, under certain

circumstances.29 Those who oppose paying for pure economic

losses, such as Scotland in the UK, strictly adhere to the legal

principle that damage must be directly caused by pollution. In

the Braer oil spill incident, the Scottish Supreme Civil Court

noted that the fund is only responsible for immediate claims but

not distant claims.30 In contrast, the judicial practice in the

United States demonstrates an evolution from an initial refusal

to the gradual acceptance of pure economic losses. The Robins

Dry Dock Rule, established by the United States Supreme Court

in 1928,31 stipulated that in maritime tort cases, compensation

must be based on physical damage to a property interest (Xie,

2002), thus denying pure economic loss; however, with the

development of US maritime transportation and increasing oil

trade volume, cases of pure economic losses suffered by the

parties are gradually rising, and this principle has generated

considerable trouble for US judicial practice. Consequently,

some circuit courts began to agree to follow the traditional tort

analysis method of predictability or proximate cause, and the

Robins Dry Dock Rule was shaken. With the introduction of the

Trans-Alaska Oil Pipeline Management Act and OPA1990, this

principle was finally ruled out. This example of US legislative

progress indicates that under the background of active maritime

transportation and oil trade, it is the general trend to admit pure

economic losses. However, because there is no physical damage

to property in pure economic loss and the causal link may be far

away, abusing such losses could lead to an endless array of

plausible claims like falling dominoes. To avoid the abuse of

compensation for pure economic losses, the IOPC stipulates that

the cost of such compensation should be reasonable and is
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granted only for additional costs resulting from the need to

counteract the negative effects of pollution. Under such criterion,

marketing campaigns of too general a nature are not accepted

when the claim is seeking pure economic compensation.32

As noted above, China is the largest crude importer in the

world. Moreover, as one of the most developed countries in

maritime transportation, China owns seven of the 10 busiest

ports in the world (Ship hub, 2022). From this perspective,

China has a great similarity to the United States in the 1980s;

when US maritime shipping was undergoing burgeoning

development, eight of the 30 busiest ports in the world were

located in the country (JFIR, 2022). Behind active maritime

shipping and accompanying oil pollution, another national

condition of China is that many individuals’ livelihoods depend

on the marine environment, particularly those who engage in

coastal tourism and fishery industries. In 2021, Chinese coastal

tourism and marine fisheries accounted for 60.5% of the added

value of the marine industry, a total increase of 2,059.4 billion

yuan (Ministry of Natural Resources of PRC, 2022). The Claims

Manual of the IOPC offers instances in which the oil pollution

from ships would seriously damage such individuals’ property and

livelihoods, as a fisherman may be prevented from fishing when

nets have been contaminated or the area of the sea where fishing is

usually undertaken is polluted. Similarly, an owner of a seashore

hotel or restaurant may suffer losses because the number of guests

falls during a period of pollution when the nearby public beach is

contaminated. Under the Chinese national condition, excluding

pure economic losses deprives the rights of people who are

vulnerable to loss of livelihood to be fairly and sufficiently

compensated. Therefore, the CSOPC can refer to IOPC

regulations when bringing such losses into the scope of

compensation, as there must be a reasonably proximal

condition between the pollution and alleged damage.
33 Article 1.2.3 of the IOPC Claims Manual: ‘If the total amount of a

claim has been determined to exceed the limits of compensation available

under the 1992 Civil Liability Convention and the 1992 Fund Convention,

the amount of compensation paid to each claimant will be reduced

proportionally. When there is a risk of such a situation, the 1992 fund

will have to limit claims to ensure that all claimants are treated equally. If

the uncertainty of the total amount of claims has been determined to be

reduced, the proportion of compensation can be increased in the future

era’.

34 Article 13.28 of the ChineseMaritime Law (Draft for Comment): ‘If the

amount of the confirmed claim for compensation for pollution damage

filed with the compensation fund for oil pollution damage exceeds the

compensation limit specified in article 13.27 of this chapter, each claimant
4.3 Establishing emergency fund

To meet different types of claims under a specified

compensation limit, the IOPC adopts a ‘proportional

compensation model’, in which when the total amount of

claims determined exceeds the compensation limit, the

amount of compensation paid to each claimant is reduced

proportionally to ensure equal treatment of all claimants.33

This model has been reflected in the Chinese Maritime Law

(Draft for Comment).34 However, according to the

Administrative Measures and Claims Manual of the CSOPC,

the ‘priority compensation model’ prioritizes full compensation

of emergency expenses incurred for reducing oil pollution
32 Article 3.5 of the IOPC Claims Manual.
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damage. From the perspective of marine environmental

governance, the current compensation mode of CSOPC suffers

from several defects. First, the fairness of compensation is

insufficient. (Li and Hu, 2018). In practice, the claims of large-

scale emergency disposal and clean-up units are often met, while

individuals and small and medium-sized enterprises in relatively

weak positions and countries that claim marine ecological losses

do not receive full compensation; Second, the current ranking is

not proportional to the amount of compensation. Taking Case

2017 (02) as an example, the natural fishery resources and

marine ecological restoration costs, which accounted for

75.85% of the total claims, only rank fourth (Pan, 2018) but

represent a consideration, which is closely related to marine

environmental governance and is most in need of financial

support. Although there are many disadvantages to the

sequential compensation mode, some scholars argue that this

model basically aligns with the first shift in China’s oil pollution

control. In particular, if priority is given to the compensation of

emergency costs of cleaning up and reducing damage, the costs

of the pollution cleaning enterprise suing the MSA for not

receiving payment will be avoided.35 This will encourage the

MSA to quickly organize urgent action after pollution occurs

(Hubei Higher People’s Court, 2018). Considering the stability

of laws and the effectiveness of marine environmental protection

measures, the emergency fund under the US legislation could

provide a useful reference in this regard.

The OSLTF of the United States has two major components,

the principal fund, and the emergency fund. The emergency fund

is available for federal on-scene coordinators to respond to oil

discharges and for federal natural resource trustees to initiate
shall be compensated in proportion to the amount of pollution damage

determined’.

35 For example, in the 2016 Zhongheng 9 sinking accident, the cleaning

company filed a lawsuit against the local MSA for compensation for

completed clean-up and disposal work.
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natural resource damage assessments. The OSLTF’s emergency

fund is capitalized by an annual $50 million apportionment from

the OSLTF and is primarily used to pay for federal removal and

natural resource damage pre-assessment activities (Song, 1999).

One key function of OSLTF’s emergency fund is its immediate

provision of funding for emergency response for actual discharges

or substantial threats of discharge (Hemminger, 2021). By

establishing the emergency fund, the OSLTF enables US Coast

Guard to respond immediately and prevent the deterioration of a

spill, and the automatic appropriations of the emergency fund

increase the fund demand and establish higher requirements to

the determination of the lawmakers and government to achieve

marine environmental governance. Though facing fiscal pressure,

the US Congress firmly endorsed the emergency fund by adding

to the OSLTF’s emergency fund and eventually establishing it as a

‘no-year’ fund so that any unexpended amounts rolled over to

future years (David, 2010).

Although the CSOPC prioritizes emergency costs, it does not

pay for the clean-up and disposal operations in advance, resulting

in a dilemma for marine environmental governance. The MSA is

not available to immediately fund actions to begin mitigating

environmental damage at once (for instance, removing oil,

assessing natural resource damage, and controlling the expansion

of spills), which reduces the enthusiasm of relevant units to

participate and aggravates the damage to the marine

environment during the optimal time to take action.

Furthermore, the emergency costs may exhaust the fund, leading

to insufficient compensation for losses of marine ecology and

natural fishery resources. By separating the CSOPC’s emergency

fund from the principal fund, the MSA will be capable of

immediately supporting oil spill emergency response to minimize

the damage of oil pollution caused by ships (Ling et al., 2013).

Moreover, the emergency fund could serve as an amendment to

CSOPC’s priority compensation model, as it allows the remaining

principal fund to advance the compensation order of expenses

incurred for measures taken to recover marine ecology and natural

fishery resources and actively safeguard the marine public interest.
5 Conclusion

Ship oil pollution is a major complication in marine

environmental governance. To compensate the victims of ship oil

pollution, international organizations and individual countries have

set up various compensation funds for ship oil pollution damage,

forming three main paths: the IOPC, the United States, and the

Canadian model. As a national oil pollution compensation fund

independent of the IOPC, the CSOPC has had a positive influence

in shaping China’s ship oil pollution control; however, from the

perspective of marine environmental governance, the CSOPC

continues to present many deficiencies, which are embodied in

the incomplete scope of compensation and improper compensation

methods and has not fulfilled its due role in the protection and
Frontiers in Marine Science 13
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development ofmarine environmental governance. Given the above

defects, the relevant measures of the IOPC and OSLTF can be

referenced to expand the scope of compensation and definition of

oil and add an emergency fund to enhance the role of the CSOPC in

marine environmental protection to improve the compensation

system of ship oil pollution damage in China and advance marine

environmental governance. Abundant natural resources, a fine

human environment, and a healthy natural ecology are essential

conditions for human survival and the common interest of all

mankind. Therefore, on the basis of efficient utilization of resources,

reduction of marine environmental pollution, and focus on the

development of quality and efficiency, efforts to build a resource-

saving, environment-friendly society have become a global

consensus. The improvement of the Chinese compensatory fund

system for oil pollution damage caused by ships will not only help to

provide legal remedies for the injured parties concerned but also

effectively protect the public interests of the sea, thus providing full

support for the governance of the marine environment.
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United Nations Decade of Ocean Science for Sustainable Development (2021-

2030) (hereafter the Ocean Decade) was officially launched at the beginning of

2021. This global initiative, which is designed and coordinated by the United

Nations, aims to improve ocean governance at global, regional and national

levels including supporting United Nations entities to fulfil their ocean-related

mandates by means of providing innovative science-based solutions.

Therefore, it will be of great significance to analyze and then have a deep

and comprehensive understanding of the Ocean Decade with focus on its

immediate and long-term influences to ocean governance. This paper

introduces the background, Implementation Plan and recent main progress

of the Ocean Decade, as well as China’s contributions to the Ocean Decade

and its national plan of implementing the Ocean Decade. Besides, this paper

analyzes, evaluates and predicts what influences the Ocean Decade will bring

to ocean governance at different levels in the future. Finally, this paper provides

some suggestions for scientists, legal scholars and policy-makers on how to

jointly build stronger science-policy interfaces under the framework of the

Ocean Decade.

KEYWORDS

Ocean Decade, ocean governance, science-policy interface, China’s national plan,
science-based solution
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1 Introduction

In 2016, the First World Ocean Assessment of the United

Nations (UN) concluded that our civilization was nearly running

out of time to start managing the ocean sustainably (Ryabinin

et al., 2019; UNESCO-IOC, 2021). In 2017, the first Global Ocean

Science Report, prepared by the Intergovernmental

Oceanographic Commission (IOC) of the United Nations

Educational, Scientific and Cultural Organization (UNESCO),

pointed out that the investment into ocean science was less than

4% of the global funding of natural sciences, with very large

variations among countries between 2009 and 2013 (UNESCO-

IOC, 2017; Ryabinin et al., 2019). Besides, there was another

conclusion that at the beginning of the third millennium, the

ocean science was largely competent for diagnosing problems,

while its ability to offer solutions of direct relevance to sustainable

development still required a massive upgrade (UNESCO-IOC,

2021). Based on these alarming conclusions and the pressing

needs of implementing the 2030 Sustainable Development Goals

(SDGs) (Ryabinin et al., 2019), it was proclaimed on 5 December

2017 by the 72nd Session of the UN General Assembly that the

United Nations Decade of Ocean Science for Sustainable

Development (hereafter the Ocean Decade) would be

implemented from 2021 to 2030 (UNGA, 2017, paragraph 292).

As guided by the UnitedNations Convention on the Law of the

Sea (UNCLOS), the Ocean Decade aims to generate innovative

solutions for more robust science-informed policies and stronger

science-policy interfaces at global, regional, national and even local

levels, leading to improved integrated ocean governance. Besides,

the Ocean Decade will provide strong support for UN entities and

other international organizations to fulfil their ocean-related

mandates (UNESCO-IOC, 2021). The Ocean Decade is regarded

as once-in-a-life opportunity to promote the sustainability of the

ocean based on the innovation of ocean science. Lots of coastal

states have announced their commitments of participation in and

contribution to a successful implementation of the Ocean Decade.

In fact, many countries have already established national

committees to coordinate the Ocean Decade activities. Therefore,

it will be of great significance to have a deep and comprehensive

understanding of the OceanDecade, and analyze its immediate and

long-term influences to ocean governance from the legal science

scholarship point of view. And based on this analysis, there will be

conclusions on the possible approaches of improving ocean

governance through catalyzing strong science-policy interfaces

under the framework of the Ocean Decade.
2 Implementation plan of the
ocean decade

The Implementation Plan (hereafter the IP) of the Ocean

Decade was endorsed at the 75th United Nations General
Frontiers in Marine Science 02
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Assembly (UNGA) on the last day of 2020 (UNGA, 2020).

The IP defines the framework of the Ocean Decade, including its

rationales, vision, mission, challenges, expected outcomes,

objectives, actions, governance and coordination structure, etc.
2.1 Drafting the IP

Asmandated by the 72ndUNGA in the year of 2017, the IOC of

UNESCO coordinated drafting the IP of the Ocean Decade

(UNGA, 2017). The IOC established an Executive Planning

Group (EPG) comprising 19 global leaders in ocean science in

2018 as the core teamof preparing the IP, and had convened a series

of global, thematic and regional planning meetings with over 1,900

participants from the scientific community, governments, UN

entities, NGOs, private sectors and donors across ten ocean

basins from June 2019 to May 2020. In late 2019, over 50 leading

ocean institutions had contributed to the contents of the IP through

providing written submissions. And later on, there were over 230

written submissions in response to the peer review of the zero draft

of the IP in March and April 2020 (UNESCO-IOC, 2021). After

that, a comprehensive reviewwasmade by theMember States of the

IOC and members of UN-Oceans in June and July 2020. As an

outcome of three-year preparation process, the IP was officially

endorsed at the 75th UNGA in the last day of 2020. Now, six UN

official languages versions of the IP are available on the website of

the Ocean Decade (www.oceandecade.org).
2.2 How to implement the ocean
decade?

Before discussing the approaches of implementing the Ocean

Decade, it is important to understand its targets. According to the

IP, the vision of the Ocean Decade is “the science we need for the
ocean we want”, and the mission of the Ocean Decade is to

“catalyze transformative ocean science solutions for sustainable
development, connecting people and ocean”. The “ocean we want”
is defined through setting up seven expected outcomes in the IP,

which include a clean oceanwhere sources of pollution are identified
and reduced or removed, a healthy and resilient ocean where

marine ecosystems are understood, protected, restored andmanaged,

a productive ocean supporting sustainable food supply and a

sustainable ocean economy, a predicted ocean where society

understands and can respond to changing ocean conditions, a safe
ocean where life and livelihoods are protected from ocean-related

hazards, an accessible oceanwith open and equitable access to data,
information and technology and innovation, and an inspiring and
engaging ocean where society understands and values the ocean in

relation to human well-being and sustainable development. As the

IP mentioned, the seven expected outcomes describe not only the

desired state of the ocean, but also the desired state of human

society’s use of, and interaction with, the ocean.
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In addition, it is important to understand the operational

framework of the implementation of the Ocean Decade. The IP

provides ten Challenges which are themost immediate and pressing

needs for achieving the seven Outcomes of the Ocean Decade.

Challenge 1 is to understand and beatmarine pollution. Challenge 2

is to protect and restore ecosystems and biodiversity. Challenge 3 is

to sustainably feed the global population. Challenge 4 is to develop a

sustainable and equitable ocean economy. Challenge 5 is to unlock

ocean-based solutions to climate change. Challenge 6 is to increase

community resilience to ocean hazards. Challenge 7 is to expand the

global ocean observing system. Challenge 8 is to create a digital

representation of the ocean. Challenge 9 is to build capacity and

share knowledge and technology for all. Challenge 10 is to change

humanity’s relationship with the ocean. In order to resolve the ten

Challenges, the IP designs Actions which are tangible initiatives and

endeavours. Actions will be implemented in different scales

including Programmes, Projects, Activities and Contributions,

which are supposed to be proposed and implemented by a wide

range of proponents including research institutes, governments,

international organizations, UN entities, business and industry,

foundations, individuals and so on. Besides, the Actions are

suggested to be implemented through the process of three

Objectives involving identifying knowledge that is required for

sustainable development, generating knowledge, and then utilizing

the knowledge to deploy solutions for sustainable development.
2.3 How to govern and coordinate the
ocean decade?

An effective and inclusive intergovernmental process is needed to

guide and report on the progress of the Ocean Decade. This process

will be built on a set of centralized and decentralized structures, taking

into account the relevant provisions of UNCLOS with respect to

marine scientific research (UNESCO-IOC, 2021).

According to paragraph 303 of the UNGA Resolution 74/19,

the IOC will regularly consult with, and report to, UN Member

States on the implementation progress of the Ocean Decade.

Besides the UNGA and IOC Governing Bodies, the Decade

Advisory Board (DAB), which is mandated to provide strategic

advices during the implementation of the Ocean Decade, will

also play the key role in the governance framework.

The Decade Coordination Unit (DCU), which locates in the

headquarters of the IOC Secretariat in Paris, will take the

responsibilities as the primary coordination office for the

implementation of Ocean Decade Actions. In addition, series

of Decade Coordination Offices (DCOs) and Decade

Collaborative Centers (DCCs) will be established globally

focusing on thematic or regional issues and working closely

with DCU. In this system, all DCOs and DCCs will act as

decentralized DCU to coordinate, monitor and evaluate the

implementation of the endorsed Decade Actions in their

respective domains. And National Decade Committees (NDCs)
Frontiers in Marine Science 03
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are encouraged to be established to facilitate engagement in, and

coordinate actions of, the Ocean Decade at national level.
2.4 What are special points of the
ocean decade?

Comparing with other global initiatives on ocean science, the

Ocean Decade has some unique features, which also explains

why we need to pay high attention to the Ocean Decade from the

perspectives of ocean laws and governance.

On one hand, the Ocean Decade is a comprehensive global

initiative covering all disciplines of ocean science. Before that, there

were several global initiatives relating to one or several disciplines

of ocean science. For example, the International Decade of Ocean

Explorationwas successfully implemented in 1971-1980with focus

on promoting ocean exploration (UNESCO-IOC, 2021), and the

Global Ocean Observing System (GOOS) is currently being

implemented with the objective of enhancing capability of ocean

observation. In addition, the scope of ocean science covered by the

Ocean Decade is quite broad. It encompasses natural and social

science disciplines, local and indigenous knowledge. It also

includes the science-policy and science-innovation interfaces, as

well as technology and infrastructure (UNESCO-IOC, 2021).

Multidisciplinary research is regarded as the key approach to

generate solutions for ocean sustainable development. Being

more inclusive is one of the foci of the Ocean Decade. Ocean

laws and governance are regarded as integral parts of the Ocean

Decade, and will be of great importance for the successful

implementation of the Ocean Decade.

On another hand, the Ocean Decade aims to catalyze more

robust science-informed policies and build stronger science-policy

interfaces at global, regional, national and even local levels, leading

to improved integrated oceanmanagement (UNESCO-IOC, 2021).

The process of science to inform policies is not naturally fluent and

remains challenging because of the complexity of the policy process

and the distinct methods and epistemologies of science and policy

(Claudet et al., 2020). Therefore, the Ocean Decade emphasizes the

importance of connecting with end users such as governments,

policy-makers, public and industries. And it will generate data,

knowledge and solutions in an accessible and inclusive way, taking

into account needs of end users (Caruso et al., 2022). The Ocean

Decade takes co-design of research needs and co-production of new

knowledge and data between scientists and policy-makers as an

important avenue for more inclusive and effective science-policy

interfaces (Claudet et al., 2020).
3 Recent main progress and
challenges of the ocean decade

At the beginning phase, the Ocean Decade focuses on

attracting more engagement and support through a new
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stakeholder process that will be more inclusive, participatory,

and global (Pendleton et al., 2020), including endorsing Decade

Actions, establishing governance and coordination framework

as well as developing comprehensive partnerships.

By now, four calls for Decade Actions have been announced.

The first call was for Decade Actions, in particular the

Programmes and Projects relating to all the ten Challenges.

The second call was focused on thematic or regional actions

addressing Challenge 1 – Marine Pollution, Challenge 2 –

Ecosystem Management and Challenge 5 – Ocean Climate

Nexus. And the third call had a primary focus on actions that

contribute to Challenge 3 – Sustainable Blue Food and Challenge

4 – Sustainable Ocean Economy. The fourth call was just

released on 14th October, 2022 with focus on Challenge 6 –

Coastal Resilience and Challenge 8 – Digital Representation of

the Ocean. Different from Programme proposals, Project

proposals need to be linked to endorsed Decade Programmes.

Contributions and Activities are welcomed to be submitted at

any time. After the first two calls, totally 35 Programmes, 189

Projects, and 47 Contributions have been endorsed to be

implemented under the framework of the Ocean Decade.

Another 10 Programmes and 8 Projects that are led by UN

entities have also been registered as Decade Actions.1 Nearly 300

workshops, training courses and events have been organized

contributing to the vision of the Ocean Decade. And

submissions responding to the third call are under review.

Meanwhile, there have been great progress in establishing

governance and coordination framework of the Ocean Decade.

The DAB was established and put into operation in December of

2021. It is composed of 15 expert members, including 8 females,

from 13 countries with high diversity in sectors and disciplines.

The members meet regularly to discuss on scoping calls for

Decade Actions, drafting important documents and other

strategic issues, review Programme submissions, and finally

provide recommendations. Besides, 3 DCOs, 6 DCCs, and 7

Decade Implementing Partners (DIP) have been endorsed, while

29 National Decade Committees have been established by

countries all over the world. These mechanisms will be

responsible for coordinating with related Decade Actions and

other stakeholders, monitoring and evaluating progress of the

Ocean Decade, contributing to drafting annual reports, and

catalyzing engagement into the Ocean Decade.

In spite of the fruitful progress, there are still some challenges

whichmight bring adverse impacts to the future implementation of

the Ocean Decade.

Firstly, the engagement of developing countries, least

developed countries (LDCs), small island developing states

(SIDS), and land-locked developing countries (LLDCs) in the

implementation of the Ocean Decade is unfortunately limited.
1 Meet all the endorsed Ocean Decade Actions. https://www.

oceandecade.org/decade-actions/. (Accessed 2022/11/5)
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Among all the 35 endorsed Decade Programmes, there are only

seven Programmes whose lead institutes are from the developing

countries. Among all the six approved DCCs till now, four are

hosted by the developed countries, except for one location in

China and one location in India. The percentage of leading

institutes from developing countries in Decade Projects is

considerably low, too. To change this situation, the Ocean

Decade are taking measures to facilitate more involvement of

developing countries, LDCs, SIDS, and LLDCs. For example,

proposals of Decade Actions which are led by institutes from

those countries are given priority in the endorsement process.

Secondly, there is a big gap between the resources secured and

those required for the implementation of the Ocean Decade.

Based on the brief analysis in the Ocean Decade Progress Report

(2021-2022), the resources secured are even less than half of those

needed by Decade Programmes for the first three years of

implementation. Although this analysis will be updated

annually, there is clearly much pressure on mobilizing resources

for the implementation of the Ocean Decade (UNESCO-IOC,

2022), especially with the high pressure on world economy by the

unexpected COVID-19 pandemic which has been lasting for

more than 3 years. The Ocean Decade is actively catalyzing

mobilization of resources such as working closely with the

Ocean Decade Alliance, developing Ocean Decade Partnerships,

convening Foundations Dialogue meetings, launching co-

Branded calls for Decade Actions, and receiving strong supports

from IOC-UNESCO Member States, etc.

The Ocean Decade Alliance is a group of global Decade

champions from governments, philanthropies, industries and

UN agencies. It is mandated to catalyze mobilization of

resources to achieve the vision of the Ocean Decade. Alliance

Partners commit to provide significant financial or in-kind

resources, and advise the IOC on resource mobilization

strategies to enhance funding for Decade priorities.

Contributions and supports from Canada, China, Egypt,

France, Germany, India, Japan, the Republic of Korea,

Norway, Portugal, Sweden, and Thailand have been playing a

crucial role in the implementation of the Ocean Decade at its

initial stage. There have been two Foundations Dialogue

meetings which brought together more than 25 foundations

from different continents to discuss how to effectively mobilize

resources for Decade priorities. Besides, almost USD 15 million

have been leveraged for 22 Decade Projects through launching

six sponsored calls for Decade Actions (UNESCO-IOC, 2022).

Thirdly, the seven outcomes of the Ocean Decade are

qualitative and narrative, and lack of quantitative contents which

are definitely needed for its successful implementation. It is

necessary and important to regularly evaluate the

implementation of the Ocean Decade with suitable indicators and

quantitative results. The quantitative evaluation is helpful for timely

revision of the Ocean Decade. To this end, DCU is working on

drafting Monitoring and Evaluation Framework of the Ocean

Decade. It might not be difficult to formulate indicators of what
frontiersin.org
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we have done. But it is definitely challenging to formulate indicators

of what the ocean has changed. Both of these two ways of

quantitative evaluation are necessary and important.
2 Decade Collaborative Centre for Ocean-Climate Nexus and

Coordination amongst Decade Implementing Partners in P.R. China

(DCC-OCC). Available at: https://www.oceandecade.org/actions/

decade-collaborat ive-centre-for-ocean-cl imate-nexus-and-

coordination-amongst-decade-implementing-partners-in-p-r-china-

dcc-occ/ (Accessed 2022/12/3).

3 Ocean to Climate Seamless Forecasting System. Available at: https://

www.oceandecade.org/act ions/ocean-to-cl imate-seamless-

forecasting-system/ (Accessed 2022/12/3).

4 Global Ocean Negative Carbon Emission. Available at: https://www.

oceandecade.org/actions/global-ocean-negative-carbon-emission/

(Accessed 2022/12/3).

5 Global Estuaries Monitoring. Available at: https://www.oceandecade.

org/actions/global-estuaries-monitoring-gem-programme/ (Accessed

2022/12/3).

6 Mega-Delta. Available at: https://www.oceandecade.org/actions/

deltas-associated-with-large-rivers-seeking-solutions-to-the-problem-

of-sustainability/ (Accessed 2022/12/3).
4 China’s actions and its
national plan

China, with steady attitude and diligent practice, is always

dedicated to achieving the sustainable development of ocean, in

particularly the Goal 14 of 2030 Sustainable Development

Agenda. From domestic perspective, China is devoted to

innovating of economic developing model with particular

attention to the sustainability of the ocean ecosystem. There

have been brilliant achievements which can be excellent practice

for sustainable development. From global perspective, China is

always active in international cooperation including providing

impressive contribution to the capacity-building of ocean

science in developing countries. In 2019, President Xi Jinping

of China proposed a concept of Maritime Community of Shared

Future calling upon the whole international community to

struggling together for and cooperating closely on ocean

sustainable development. All of the above concept and practice

are consistent with the vision and mission of the Ocean Decade.

Actually, China has deeply engaged in the preparation and

implementation of the Ocean Decade. At the preparatory phase,

the corresponding author of this paper was selected as a member

of the Executive Planning Group of the Ocean Decade. He was

lately selected as an expert member of the DAB and continued

contributing to the implementation of the Ocean Decade. The

National Ocean Decade Kickoff Conference of China was held

on 8th June, 2021 with aiming to stimulate more engagement of

all related communities from China into the Ocean Decade. By

now, China is leading four endorsed Decade Programmes, five

endorsed Decade Projects including two that are co-led with UN

entities, and several Decade Activities. Besides, China has started

the operation of a DCC for Ocean-Climate Nexus and

Coordination amongst Decade Implementing Partners in P. R.

China (DCC-OCC).2 And there are two endorsed DIPs

from China.

As one of the biggest coastal countries, China is expected to

be an important stakeholder of and contributor to the Ocean

Decade. Furthermore, as guided by the concept of Maritime

Community of Shared Future, actions of China contributing to

the Ocean Decade are aiming to be beneficial for all the world

instead of for only one country or one region.

For example, the four endorsed Decade Programmes, which

are led by institutes or universities from China, will contribute to

enhancing human capability of sustainable development. They

respectively aim to dramatically improve world forecasting

capability for the ocean and climate,3 develop and evaluate

approaches to enhance global ocean negative carbon emission,4

develop a global network to monitor environmental contaminants
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in major urbanized estuaries worldwide,5 and study the present

status and threats of 25 representative deltas in the world.6 They are

globally co-designed and cooperated with themes relating to

common concerns of mankind. They will provide knowledge,

solutions, and public products and service for the world instead

of researching on exploration and development of marine

resources. The DCC-OCC with focus on Ocean-Climate Nexus is

hosted by the First Institute ofOceanography ofMinistry ofNatural

Resources of China. It will play a key role in coordination

framework of the Ocean Decade through communicating with

related endorsed Decade Actions, assisting DCU to scope and

review calls for Decade Actions, contributing to annual reports on

progress of the Ocean Decade, and promoting capacity building.

Besides these general mandates as other DCCs have, DCC-OCC

will establish a model development sharingmechanism that will be

a valuable legacy of the Ocean Decade for all humankind.

China has taken further solid steps to enhance its level of

organizing and coordinating actions for the implementation of the

Ocean Decade. On 19 August 2022, the inaugural meeting of

establishing China’s National Decade Committee was held in

Beijing.7 With the approval of the State Council, the Ministry of

Natural Resources of China has taken the lead in coordinating

relevant departments to establish the Committee. Founding

member organizations of the Committee include the Ministry of

Foreign Affairs, Development and Reform Commission, Ministry

of Education, Ministry of Science and Technology, Ministry of

Finance, Ministry of Industry and Information Technology,

Ministry of Ecology and Environment, Ministry of Transport,

Ministry of Agriculture and Rural Affairs, International

Development Cooperation Agency, Chinese Academy of

Sciences, Meteorological Bureau, and natural Science Foundation
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Committee etc. The first meeting of China’s National Decade

Committee considered and adopted in principle the Framework

of China’s Action Plan for the Ocean Decade, and agreed to

establish an expert advisory working group to guide and

coordinate submissions for Decade Actions from China.

Furthermore, China identified 6 priority actions on Ocean

Decade. Priority 1 is the research on and implementation of

intelligent ocean observing and forecasting technologies and

high-quality public service products; Priority 2 is to advance

integrated ecosystem-based ocean management; Priority 3

focuses on ocean actions that serve the carbon neutrality goal;

Priority 4 is to develop deep ocean typical habitat discovery and

protection; Priority 5 devotes to conducting a monitoring program

for polar marine environment and ecosystems; Priority 6 is to

enhance the international cooperation platforms and mechanisms.

More details will be officially published soon later. We can expect

that China will provide strong and sustainable supports and

contribution to, and solid solutions and high-quality public

products for the Ocean Decade and the world.
5 Influences to ocean governance

Decision-makers at different level and the public are

regarded as important end-users of outcomes of the Ocean

Decade. As described in the IP, the Ocean Decade will

generate and contribute data, information, knowledge and

increased capacity relevant to achieving aspirations contained

in global legal and policy frameworks, including the UN

Framework Convention on Climate Change (UNFCCC), the

Convention on Biological Diversity (CBD), the 2001 UNESCO

Convention on the Protection of the Underwater Cultural

Heritage, the Convention on Migratory Species (CMS) and

other emerging agreements such as a legally binding

instrument under UNCLOS on the conservation and

sustainable use of marine biological diversity of areas beyond

national jurisdiction (BBNJ) (UNESCO-IOC, 2021). The recent

progress of the Ocean Decade is encouraging, and it still needs

several more years to actually see how the Ocean Decade will

change the ocean governance. Even though, it is valuable for us

to predict some key influences of the Ocean Decade with the

assumption of its successful implementation through reasonable

analysis. And these conclusions will be helpful for improving the

way in which scientific results can quickly and effectively inform

actions, and how the impact of global, regional and national

policies on the ocean is measured (Claudet et al., 2020).

Firstly, great improvement and transformation in ocean

governance tools could be expected. Endorsed Decade Actions
7 China establishes National Decade Committee. Available at: https://

www.oceandecade.org/news/china-establishes-national-decade-

committee/ (Accessed 2022/10/3).
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are encouraged to be co-designed and co-delivered by scientists

and policy-makers with the aim of generating sets of effective,

friendly and easy-use ocean governance tools. Based on the ideal

design of endorsed Decade Programmes, we can anticipate that

two transformative governance tools are emerging.

One is a digital decision-support system including digital

products and digital twin both of which can be used in the process

of decision making and law enforcement. For example, the

approved Decade Programme of Coral Reef Sentinels: A Mars

Shot for Blue PlanetaryHealth seeks to develop and demonstrate a

scalable monitoring, modeling and decision-support system for

reef conservation. The approved Programme of the Ocean to

climate Seamless Forecasting system (OSF) will bring us accurate,

reliable and professional prediction products of ocean and

climate, which can be used by end-users for reduction and

adaptation to marine disasters and climate change.

The other is a comprehensive and inclusive framework. For

instance, the endorsed Decade Programme of ForeSea - The

Ocean Prediction Capacity of the Future has the purpose of

building a seamless ocean information value chain that is from

monitoring and researching to decision-making. At the same

time, the endorsed Decade Programme of Fisheries Strategies for

Changing Oceans and Resilient Ecosystems by 2030

(FishSCORE 2030) will develop assessment and modeling

frameworks that synthesize complex ecological, social, cultural,

economic, and governance dimensions of fishery systems. And

the endorsed Decade Programme of Pacific Solutions to Save

Our Ocean seeks to create opportunities for ocean science to feed

into decision making through focusing on three major aspects of

regulatory frameworks, decision support systems, and increased

considerations for Pacific culture and context.

Secondly, outcomes of the Ocean Decade will contribute to the

generation of evidence-based legal rules. The current situation is

that human beings are trying to make and improve more laws and

rules applied for ocean sustainable development with quite limited

knowledge of the ocean. It is difficult to make laws and rules of

ocean without sufficient information and knowledge. This

awkwardness can be improved through a big progress in co-

production of data, information, knowledge and solutions of the

ocean, especially in currently data-poor regions such as the deep

ocean, the SouthernOcean and the polar regions. And this progress

is the major mission of the Ocean Decade. For instance, we know

little about the shape of the ocean floor with 81% yet to be fully

mapped, and the endorsed Decade Programme of The Nippon

Foundation-GEBCO Seabed 2030 Project is working hard to

produce the definitive bathymetric map of the entire ocean by

2030. The map will be freely available for all users including

decision and law makers. Another endorsed Decade Programme

of Challenger 150 - A Decade to Study Deep-Sea Life aims to

advance understanding of the diversity, distribution, function and

services provided by deep-ocean biota; and to use this new

knowledge to educate, inspire, and promote better management

and sustainable use of the deep ocean. Outcomes of the endorsed
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Decade Programmes related to deep sea will be valuable for the

negotiation and drafting of BBNJ.

There is another important negotiation of international legally

binding instrument of plastic pollution. The fifth session of the

United Nations Environment Assembly, which was held in

February and March of 2022, launched the negotiation of a new

international treaty on plastic pollution, including that in themarine

environment. This negotiation needs solid and sufficient scientific

data, knowledge and conclusions. Meanwhile, there are lots of

endorsed Decade Actions relating to plastic pollution to the

ocean. And there is no doubt that the outcomes of these Actions

will strongly support this negotiation procedure. For example, the

goal of the endorsed Decade Project of Global Marine Plastic Litter

Monitoring Network Project is to create a global network hub to

share and compile the monitoring activities and data on marine

plastic litter distribution.And the endorsedDecade Project of Plastic

Drawdown is a proven rapid assessment tool to help countries

develop an evidence-based policy response to ocean plastic

pollution, including understanding plastic waste flows, identifying

policy interventions, and announcing evidence-based strategies that

address the full life cycle of plastics. Another endorsed Decade

Project of Stem the Tide of Asia’s Riverine Plastic Emission into the

Ocean seeks to generate timely and reliable riverine plastic data to

inform waste management and policy recommendations.

Lastly, the Ocean Decade will contribute to just and inclusive

ocean governance besides science-based ocean governance.

Recently, there have been increasing concerns about exclusionary

decision-making process and social injustice. These considerations

are generally related to inclusion of local communities and people at

local and national level, and developing states, SIDS, LLDCs, LDCs

at global level, in decision-making process (Bennett, 2018). It is also

suggested that greater heed to the human dimensions is needed in

ocean science, and the social sciences should be central to the

domain of the Ocean Decade (Bennett, 2018). Just and inclusive

ocean science also should be taken into account. For example, the

inclusion of developing states, SIDS, LLDCs, LDCs in global

decision-making process will not be achieved without equitable

access to data, information, knowledge and technology, and

inclusion in the ocean science of those countries. Therefore, just

and inclusive ocean science is the key part of ocean governance. The

OceanDecade is designed to realize just and inclusive ocean science.

As presented in the IP, equity, inclusiveness, respect, fairness and

scientific integrity are core principles of the Ocean Decade

(UNESCO-IOC, 2021). The Ocean Decade aims to achieve the

equity in several aspects including equitable access to data,

information, knowledge and technology, equitable ocean

economy, equity in gender, geography and generation (UNESCO-

IOC, 2021). An accessible ocean, which is one of seven expected

outcomes of the Ocean Decade, means open and equitable access to

data, information, knowledge and technology. One of ten

Challenges to the Ocean Decade is to generate knowledge,
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support innovation and develop solutions for equitable and

sustainable development of the ocean economy under changing

environmental, social and climate conditions. The Ocean Decade

also aims to create more opportunities for developing states, SIDS,

LLDCs, LDCs, women and local and indigenous knowledge holders.

For instance, there is an endorsed Decade Programme of Ocean

Voices: Advancing Equity through the Decade focused on enabling

conditions for equity in the Decade. Since marine spatial planning

procedures can help to find more sustainable and equitable regimes

of ocean use and access (Visbeck, 2018), some endorsed Decade

Actions will facilitate marine spatial planning, such as the endorsed

Project of Accelerate Marine Spatial Planning in the Western

Pacific. All of these endeavors will highly promote equitable

capability of the ocean science and then contribute to the

achievement of just and inclusive ocean governance.

All the above conclusions are based on the assumption that

more science will eventually lead to better policy-making.

However, as analyzed in Section 2.4, the process of science-

policy interfaces is very complex and challenging. Moreover,

science-based ocean governance is only part of good ocean

governance, just and inclusive ocean governance is also needed

for good ocean governance. Even though, more science and

endeavors on science-policy interfaces which will be made by the

Ocean Decade should be deemed as a good start to approaching

better policy-making and good ocean governance.
6 Conclusion

Whoever is equippedwith scientific tools leads the global ocean

governance for long-term sustainable development. Ideal ocean

governance could not be fulfilled without neither enough scientific

data, information, knowledge nor effective science-policy interfaces

which could lead to the science-based solutions and tools. As an

UN-led global initiative, the Ocean Decade is designed to bring

more opportunities for the development of ocean science and ocean

governance in the following decades, by means of implementing a

large quantity of Decade Actions to echo the ten Challenges, and

synergizing outcomes of endorsed Decade Actions through its

governance and coordination framework. The success of the

Ocean Decade highly depends on effective, friendly and easy-use

science-policy interaction and then interfaces, which need close

cooperation between both scientists and decision-makers, and is

the reason that the Ocean Decade pays so much attention on

multidisciplinary especially natural and social sciences. It should be

stressed that although scientific research, new novel scientific

findings and technical breakthroughs are exciting, what the

decision-makers and other end-users need are solutions instead

of academic data or papers. Governance tools could serve as an

effective bridge, based on the achievements of science

communication, to further strengthen connections between
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science and end-users, and should be the foci of the Ocean Decade.

To this end, it is important for scientists to co-design and co-deliver

Decade Actions with policy-makers and other end-users on one

hand, and policy-makers and other end-users to actively engage

into the Ocean Decade including communicating their needs and

establishing evidence-based decision making on the other hand.

More engagement of policy-makers and other end-users will be

decisive contribution to the successful implementation of the

Ocean Decade, in particular when we recognize that the Ocean

Decade is one of the most important joint-effort outcomes of the

science and policy communities under the coordination of IOC

during its 60-year history. Therefore, demand-driven and science-

based governance tools will be the spirit of the Ocean Decade.

It is worthy to notice that the Ocean Decade starts exactly

fifty years after the International Decade of Ocean Exploration

(IDOE) took place (Ryabinin et al., 2019). It might be coincident

that the IDOE was successfully implemented in 1971-1980, and

the third UN Conference on the Law of the Sea was convened in

1973-1982 with the adoption of the UNCLOS. The almost

parallel timing implies the connection between ocean science

and the Law of the Seas, which gives international community

more expectation on the Ocean Decade.
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The path to the construction
of a domestic and international
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shipping industry

Xingguo Cao, Xu Zhang* and Yen-Chiang Chang

Law School, Dalian Maritime University, Dalian, Liaoning, China
Being the adjustment of the development strategy of the People’s Republic of

China (hereinafter referred to as the “PRC”), the new domestic and international

dual-cycle development pattern forms the policy framework and target of the

PRC’s future shipping industry. By exam the policy innovations taken in the Pilot

Free Trade Zones/Free Trade Port and high-level Free Trade Agreements

signed by PRC, this paper provides a conceptual research on the path to the

construction of a domestic and international dual cycle of the PRC’s shipping

industry. It is argued that the internal shipping policy innovations and

international agreements has laid the foundation of the path, but resistance

such as weak modern shipping service industry, unattractive international

shipping system, and myriad of uncertain factors and challenges need to be

addressed. It is deemed necessary to optimize the deployment of shipping

industry in the logistic system and strengthen the innovation of new

development model with combination of digital technologies.

KEYWORDS

domestic and international dual cycle, shipping industry, free trade zones, free trade
agreement, free trade port
1 Background

In May 2020, developing a new development pattern promoted by a domestic and

international dual cycle was first proposed by the Standing Committee of the Political

Bureau of the Central Committee. In October 2020, “Accelerating the construction of the

domestic cycle as the mainstay and the new development pattern of mutual promotion of

the domestic and international dual cycles” was formally included into the Communist

Party of China Central Committee’s Fourteenth Five-Year Annual Plan and Proposals for

the 2035 Long-term Goals. The new development pattern of the domestic and

international dual cycle (hereinafter referred to as ‘dual-cycle development pattern’) is

the PRC’s strategic deployment responding to the internal development needs and
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external trend of counter-globalization and large-scale trade

frictions. Its establishment is not only related to the core

strategy of the PRC’s economic development during the “14th

Five-Year Plan” period, but also forms the PRC’s long-term

strategic layout for a new round of higher-level reform and

opening-up (Li, 2021).

Since the introduction of the dual-cycle development

pattern, the research on its policy background, theoretical

basis, strategic implication, and implementation path has

rapidly become a heat topic, especially in the PRC, and there

are extensive studies conducted in relation to it. At the same

time, the impact of the dual-cycle development pattern on

certain industries and social governance issues has also been

widely analyzed and interpreted, such as the relationship

between dual-cycle development pattern and “high-quality

development” (Wang et al., 2022), its impact on “rural

revitalization” (Wang and Mao, 2021), “digital economy” (Li

and Wang, 2021), “scientific and technological innovation” (Lv

et al., 2022), “new infrastructure” (Jing and Feng, 2021) and

“foreign trade” (Lin et al., 2021).

As for the shipping industry, being a carrier of trade and

service circulation, shipping plays an important role in the dual-

cycle development pattern, recognized as the “pioneer” that

promotes the dual-cycle domestically and abroad (Chang

et al., 2021). To match up the development need of the dual-

cycle development pattern, some scholars have further proposed

that shipping companies should actively integrate into the

multimodal transport system, and should establish a logistics

system that combines both export-oriented and domestic

demand by providing door-to-door logistics services, building

integrated logistics suppliers, and promoting the digitalization of

the industry both in terms of hardware and software (Xie, 2020).

For government, to promote the deepening reform and

improvement of the shipping industry in terms of

management methods and operating networks, its function is

to cultivate and guide the market with policies, regulate the

market, and serve the market with information technology (Xu,

2020). Also, attention has been drawn to the construction of

Shanghai International Shipping Center under the dual-cycle

development pattern, with suggestions to build an efficient

shipping logistics network, set up a branded resource

allocation system, consolidate a digital shipping governance

system, improve the legal environment for shipping

participants, and create a high-end shipping talent highland

(Zhang, 2021). The above research is enlightening, but also to a

large extent fragmented, it does not systematically analyze the

basis for the integration of the shipping industry into the dual-

cycle development pattern and the suggestions thereof are also

raised without comprehensive consideration of the latest trends

in the development of the PRC’s shipping industry.

In light of the above context, this paper aims to fill the

research gap in analysing the path to the construction of a

domestic and international dual cycle of China’s shipping
Frontiers in Marine Science 02
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industry in a systematic way. To contribute to this research

gap, four questions are raised hereby. First, what is the core idea

of the dual-cycle development pattern and its interactions with

the shipping industries? Second, what are the internal and

external foundations and impetus for the PRC’s shipping

industry under the dual-cycle development pattern? Third,

what are the resistance to push the construction of the dual-

cycle development pattern of the PRC’s shipping industry? Four,

in light of the above, what is the future path of the PRC’s

shipping industry under the dual-cycle development pattern? To

address the above questions, the discussions and contributions

of this paper will be organized in the form of a conceptual article.

Under this format, each of the four specific academic questions

will be analysed based on the detailed collection and analysing of

the latest development direction and foundation of the PRC’s

shipping industry. The conceptual research design of this paper

can be illustrated in Figure 1 below.

To follow the conceptual framework above, this paper first

provides an in-depth interpretation of the dual-cycle

development pattern and its interaction with the shipping

industry in section 2. Section 3 and Section 4 summarize the

PRC’s latest development directions of the PRC’s shipping

industry from the internal and external perspectives, which in

authors’ view, are also the foundations of the PRC’s path to the

construction of the dual-cycle of shipping industry. Section 5

sheds light on the future direction of the PRC’s shipping

industry under the new dual-cycle development pattern

based on the identification of the resistance. Section 6

concludes the research of this article. Admittedly, although

this article endeavours to summarize and present the latest

practical development and shortcomings as comprehensively

as possible when sorting out the development foundation

and path of the PRC’s shipping industry in the dual-cycle

development pattern, the sorting is by no means exhaustive

and there are still gaps remaining inevitably. This article is in

essence more about a macroscopic discussion of the future

development path of the PRC’s shipping law under the dual-

cycle development model, and the detailed discussion of future

improvement measures is not considered the most prominent

part of this article.
2 Interpretation of the dual-cycle
development pattern and its
interaction with the shipping
industry

2.1 Interpretation of the dual-cycle
development pattern

To explore the impact of the dual-cycle development pattern

on the shipping industry, it is essential to first accurately
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https://doi.org/10.3389/fmars.2022.1077657
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org


Cao et al. 10.3389/fmars.2022.1077657
interpret the background and goals of the development strategy.

The development path of the shipping industry under the dual-

cycle development pattern needs to be based on the development

direction of the development strategy.

The dual-cycle development pattern is proposed based on

the domestic economic conditions and the international

economic environment. It is a strategic move in the process of

realizing industrialization based on domestic development needs

and changes in the international situation (Dong and Li, 2020).

Due to the fact that the PRC had rich labour force in the early

stage of reform and opening up but with limited capital and

technology capacity, exporting labour-intensive products,

importing advanced equipment, raw materials, and

introducing capital and technology became inevitable, which

made the PRC gradually form an export-oriented pattern of

economic development. However, in the recent 10 years, the net

growth of the PRC’s labour force has changed from slow to

stagnant and then declined, the investment capacity has

continued to grow rapidly, the domestic market has expanded,

and the constant international economic and trade frictions have

made the construction of domestic economic cycle more urgent.

Thus, the dual-cycle development pattern with the internal cycle

as the main driving force and the external cycle as empowerment

is proposed (Wang and Meng, 2021).

The dual-cycle development pattern is based on the PRC’s

reliance on the international cycle since the reform and opening

up 30 years ago, which has led to greater risks in economic

development. It is widely recognized that the unbalanced

development of consumption, investment and exports of the

PRC has led to insufficient economic development momentum;
Frontiers in Marine Science 03
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the industrial chain of the PRC is relatively in the middle

and lower reaches of the value chain, which makes its

economic development vulnerable. Accordingly, the goal of

dual-cycle development pattern is to promote the coordinated

development of internal cycle by adjusting the regional

economic layout, drive the rapid development of economic

internal cycle through industrial upgrading, and promote

domestic and international linkage and actively participate in

global economic governance (Guo, 2020). Under the dual-cycle

development pattern, on the one hand, it is deemed necessary to

focus on smoothing the domestic cycle, focusing on supply-side

structural reforms to promote the fully balanced development of

the domestic economy; on the other hand, it is also necessary to

steadily promote the international cycle, constructing a higher-

level open economy with a focus on rules-based opening up

(Dong and Li, 2020).

On the above basis, the dual-cycle development pattern can

also be summed up as one kind of domestic demand-driven

globalization, that is, to comprehensively expand the domestic

consumer market, support the PRC’s industry upgrade, and first

match domestic supply and demand through internal cycles

while upgrading, and then through the external circulation to

open up the exchange of global production factors, stimulate the

potential of economic growth and drive a new round of

globalization process (Wang and Liao, 2022). Overall, the

dual-cycle development pattern is a development strategy

adjustment based on the historical period in which the PRC is

currently developing. This adjustment is not a denial of the

PRC’s past development model, but a further emphasis on future

development priorities on basis of past practices, and its key is to
frontiersin.org
FIGURE 1

the conceptual framework of the paper.

https://doi.org/10.3389/fmars.2022.1077657
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org


Cao et al. 10.3389/fmars.2022.1077657
improve the quality of development through reforms

and innovations.
2.2 The interaction between the dual-
cycle development pattern and the
shipping industry

The dual-cycle development pattern needs to be promoted

from the perspectives of smooth flow of production,

distribution, circulation, and consumption. Among them,

speeding up circulation and improving overall resource

allocation efficiency are considered pivotal. As an important

carrier of circulation, shipping is an important link connecting

production, distribution, circulation, and consumption, which

facilitates international trade and plays an important role in the

growth and development of the local economy (Gani, 2017). To

ensure that the development of the shipping industry can keep

up with the needs of the dual-cycle development pattern for the

circulation field is crucial to achieving the strategic goals of the

dual-cycle development pattern.

At the same time, the dual-cycle development pattern also

clarifies the direction for the future development of the PRC’s

shipping industry: on the one hand, the dual-cycle development

pattern adjusts the PRC’s development strategy in a holistic

manner, and its in-depth exploration of domestic and

international dual-cycle development will also provide the

shipping industry with new opportunities; on the other hand,

the dual-cycle development pattern’s emphasis on high-quality

development and the transition from cost and scale-driven to

innovation-driven are also in line with the needs of the PRC’s

shipping industry.
2.3 The foundation of the path of the
dual-cycle of the PRC’s shipping industry

The adoption of a dual-cycle development pattern for the

PRC is not without foundation. To understand the dual-cycle

development pattern and deploy the opportunities it brings

for the shipping industry, it is necessary to examine the

existing practice, summarizing the development needs and

direction from the latest practice. Particularly, reform,

opening up and innovation are regarded as the key driving

forces for the dual-cycle development pattern (Zhou, 2021),

the latest practices in pursuing those aspects are considered of

key importance, which lays the foundation and enlightens the

future of the path of the PRC’s shipping industry under the

dual-cycle development pattern. In this regard, sorting

through the latest developments of the PRC’s shipping
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industry domestically and internationally is necessary and is

carried out in the following sections.

When examining the domestic foundation of the PRC’s

shipping industry under the dual-cycle development pattern,

the policy innovations in the Pilot Free Trade Zones/Free Trade

Port (hereinafter referred to as ‘FTZs/FTP’) is the key in

understanding the development directions of the PRC’s

shipping. Different from the traditional domestic FTZ

whose purpose is to develop international trade, the core

function of the PRC’s construction of the FTZs/FTP is to

reform the existing system and promote the transformation of

government functions and create the “second season” of the

PRC’s open economy (Li and Liu, 2014). It is more a trial zone

for the PRC’s new opening and reform strategy (Yao and

Whalley, 2015). Attributing to the functions China’s invested

in the FTZs/FTP, most shipping innovations during the last

decade originated in the trials carried out in the FTZs/FTP.

Thus, the FTZs/FTP have become the most important carrier for

the internal innovation of the PRC’s shipping industry, with

the role not only to optimize the business environment of the

domestic shipping market and promote the domestic shipping

cycle, but also to better integrate with the international

shipping cycle.

Turning to the international foundation of the PRC’s

shipping industry under the dual-cycle development pattern,

high-level FTAs will be key external imputes. Although unclear

international economic and trade situation impacted the

development foundation of the shipping industry, China’s

positive attitude in strengthen the economic and trade

relationship with other countries remain unchanged. This is

also in line with the interpretation that the dual-circulation

development pattern does not mean closing the door to opening

up, but means a much deeper and broader scope of reform (Lin

and Wang, 2021). Particularly, in the last decade, the PRC has

become much more active in the pursuit of a trade strategy

which aims to strengthen economic relations with major trade

partners and emerging markets with a gradualist approach

(Sampson, 2021). The signing of high-level FTAs has

demonstrated the PRC’s firm stance and determination to

promote economic globalization and trade liberalization, and

to force reforms through openness. Considering its inherent

international nature and close relationship with international

trade, the PRC’s shipping industry will certainly benefit from the

high-level FTAs, for their value in improving the total cargo

volume of shipping and shipping circulation efficiency, reducing

shipping enterprise costs, and promoting the high-quality

development of shipping.

The following two parts will exam and comb through such

internal and external foundations of the path to the construction

of PRC’s dual-cycle of shipping industry in detail.
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3 Policy innovations in the FTZs/FTP
providing internal opportunities for
the dual-cycle of the
shipping industry

3.1 Opening of the shipping market

Market opening policy is a key element in the reform of FTZ,

which can be evidenced in multi-faceted aspects, such as for the

first time in China, a “negative list” approach is being used

(Palmioli and Heal, 2014). As an important sector for the

operations of the FTZs/FTP, the opening of shipping market is

also promoted to a new level, which includes measures

as follows.

3.1.1 Relaxation of restrictions on
foreign investment

Before the reform of the FTZ, for Sino-foreign joint or

cooperative ventures in international shipping industry, the

PRC ’s legislation required the proportion of foreign

investment should not exceed 49%1. On 21 December 2013,

the State Council passed the Decision on Suspension of the

Implementation of Relevant Laws and Regulations in the

Shanghai Free Trade Zone, relaxed the restrictions on foreign

equity in Sino-foreign joint and cooperative international

shipping companies, and allowed the establishment of wholly

foreign-owned international ship management enterprises. In

2015, this policy was further expanded and opened to other free

trade zones2. In 2017, the restrictions on foreign investment in

the shipping industry were further relaxed, allowing the

establishment of wholly foreign-owned international marine

transportation, ship management, cargo handling, container

stations and yard enterprises3. The aforementioned

liberalization measures have also been confirmed in

legislations: during the revision of the Regulation on

International Ocean Shipping in 2019, the aforementioned

restrictions on foreign investment have been deleted.

Allowing foreign investment to invest the PRC’s shipping-

related industries with less restrictions will help to attract more

funds for the development of the PRC’s shipping industry and

enhance service quality and capabilities through intensified
1 Article 29 of Regulation on International Ocean Shipping of PRC (2013

version)

2 Announcement of the Ministry of Transport on Policies for the Pilot

Programs of Maritime Transportation in National Free Trade Zones.

3 Decision of the State Council to Temporarily Adjust the Provisions of

Relevant Administrative Regulations, Documents of the State Council, and

Departmental Rules Approved by the State Council in Pilot Free Trade

Zones.

Frontiers in Marine Science 05
160
competition. Deservedly, it is also conducive to the business

layout of foreign shipping companies in the PRC and strengthen

their ability and competitiveness in providing whole legs of

multimodal transport services in the PRC.

3.1.2 Pilot opening of cabotage
The concept of cabotage is an old one, yet still adopted

widely worldwide. Strict cabotage policies imply that ownership

control, vessel registration, crewing and shipbuilding and repair

activities are in the hands of nationals (Casaca and Lyridis,

2021). The PRC used to be known for implementing strict

cabotage policies. Article 4 of the Chinese Maritime Code

clearly stipulates: “Maritime transportation and towage

between ports of the PRC shall be operated by ships flying the

flag of the PRC.” Article 37 of the PRC’s International Shipping

Regulations also expressly prohibits foreign ship transport

operators operate ship transport business between Chinese

ports, or use chartered Chinese ships and spaces, and

exchange spaces, etc., to operate ship transport business

between Chinese ports.

The practice of granting cabotage only to the domestic fleet

is essentially a reservation to the domestic shipping market.

Although it is a common practice in various countries, it

inevitably results in a waste of capacity of foreign international

sailing ships on the flipside. In order to increase the utilization

rate of ships, the “China (Shanghai) Pilot Free Trade Zone

Overall Plan” issued by the State Council in 2013 started the

reform to allow ships flying foreign flags but owned or controlled

by Chinese-funded companies to try the coastal piggyback

business of foreign trade import and export containers

between domestic coastal ports and Shanghai Port. Since then,

the coastal piggyback policy has gradually been replicated and

promoted in other FTZs. Although the preliminary pilot of the

coastal piggybacking business is not essentially open to the

foreign capital market, in November 2021, the State Council

announced a decision to suspend the application of the above

Article of the Regulations on International Shipping in the

Lingang new area of China (Shanghai) Pilot Free Trade Zone,

allowing eligible foreign (as well as Hongkong andMacao special

administrative region based) liner companies to use their non-

five-star flag ships to carried out coastal piggybacking business

trial between Dalian, Tianjin, Qingdao and Shanghai Yangshan

Port for foreign trade containers, which using Yangshan port

area as the international transshipment port4. This new policy

brought new chances for foreign container operators, providing

them opportunities to enjoy a more efficient arrangement of the

shipping routes, which demonstrates the PRC’s determination to

build a higher-level open economic system and the PRC’s will to
4 Reply of the State Council on Approving the Suspension of certain

Regulations in the Lingang New Area of China (Shanghai) Pilot Free Trade

Zone.
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drive the reform and upgrade of the domestic shipping industry

(Cao and Chang, 2022).
7 International trade "single window" builds a public information
3.2 Improving the level of shipping
facilitation

In the construction of the FTZs/FTP, the facilitation of

customs clearance is one of the core components. Through the

optimization of the ship and cargo supervision system, the level

o f s h i p p i n g f a c i l i t a t i o n i n t h e PRC ha s b e en

significantly improved.

3.2.1 Facilitation of customs clearance under
the construction of single window

Maritime transport involves a lot of procedures, stakeholders

and data that need to be exchanged (Tijan et al., 2019), and

establishment of a single window has long been recommended as

an efficiency facilitator whereby trade-related information and/

or documents need only be submitted once at a single entry

point to fulfil all import, export, and transit-related regulatory

requirements5. Construction of single window is one of the key

missions of the PRC’s FTZ. Through the establishment of a

cross-departmental integrated management service platform for

customs, foreign exchange, taxation and commerce, the efficient

and smooth exchange of information, mutual recognition of

supervision and mutual assistance in law enforcement between

various supervisory authorities is largely achieved. As of the end

of 2016, 95% of cargo declarations and all ship declarations at

Shanghai Port were handled through the “single window” of

international trade6. Article 45 of the Regulations on Optimizing

the Business Environment, which came into effect in January

2020, further settles the practice of single window as a legal

requirement, which stipulates that those relevant businesses in

the field of ports and international trade should be handled

centralized through the “single window” of international trade.

Undoubtedly, the construction of the single window has greatly

simplified the customs clearance procedures for ships and cargo,

and has brought a huge boost to the improvement of shipping

efficiency. According to the report of the General

Administration of Customs, by promoting the electronic

circulation and online processing of relevant logistics

documents, the data of international voyage ships entering the

port can be reused and shared between the upper and lower
5 UNECE and UN/CEFACT Recommendation NO.33, Recommendation

and Guidelines on establishing a Single Window, 2004.

6 Shanghai FTZ Implements the Highest Standard Single Window

Construction. Available online at: https://www.sohu.com/a/133949699_

468610 (accessed 2 October 2021) (in Chinese).
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ports, and the time for enterprises to declare at the port has been

reduced from more than one hour to within five minutes.7

3.2.2 Innovation of international ship
registration system

Like many other counties, the PRC traditionally adopts a

strict registration policy, whereby the registration of foreign-

funded ships in the PRC needs to meet the condition that the

capital contribution of the Chinese investor shall not be less than

50%8. For operational costs saving considerations, flagging out

has become a common operation strategy for shipowners in the

PRC. In facilitating the development of a maritime cluster, the

PRC considered the increase in ship registration as a core

measure to collaterally promote the development of shipping

industries such as port logistics, ship maintenance, ship

insurance, ship financial leasing and ship agency. Although the

initial attempt of introducing a special tax-free ship registration

policy applied to state owned foreign ships started from 2007 is

not successful (Chen et al., 2017), many FTZs/FTP have now

launched an international ship registration system to attract

vessels back to their national flags, as shown by the success of

many countries (Yin et al., 2018). The key innovation under the

international ship registration system is that shipping companies

are now not subject to the aforementioned restriction that the

capital contribution of the Chinese investor must not be less

than 50%.

The Hainan Free Trade Port International Ship Regulations

passed on 1 June 2021 further draws on the experience of ship

registration service management in Hong Kong, Singapore and

other places, and legislates several supporting measures for the

international ship registration system. First, foreign ship

inspection agencies that have obtained statutory inspection

authorization can carry out international ship statutory

inspections and classification inspections9. Second, relaxation

of the restrictions on ship names and allowing the use of English

ship names10. Third, expanding the scope of disclosure of ship

registration information to allow units and individuals in need to

inquire and copy international ship registration information11.

Fourth, giving confirmation to the official legal status of the

electronic ship certificate so that the ship registration business

can be handled online12. Fifth, establishing a temporary ship
platform for the majority of import and export enterprise. Available

online at: http://www.gov.cn/xinwen/2021-07/29/content_5628204.

htm (accessed 16 November 2022) (in Chinese).

8 Article 2 of the Ship Registration Regulations of PRC.

9 Article 7 of Hainan Free Trade Port International Ship Regulations.

10 Ibid art 10.

11 Ibid art 21.
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registration system, so that when the original ship registration

application materials are not complete to be submitted to the

ship registration agency in the first time, temporary ship

registration can be applied to avoid the suspension of flag

transfer for imported ships and meet shipowner’s need for

fast financing13.
3.3 Introducing shipping related tax
innovative measures

Compared with flag-of-convenience countries, the PRC’s

heavier shipping tax burden is perceived one of key reasons

why many domestic shipping companies or capital choose to

register ships and companies abroad, which also brings a heavier

burden to the PRC’s shipping companies to participate in

international competition. In the construction of the FTZs/

FTP, taxation reforms and innovations in various links are

expected to enhance the attractiveness of the mainland of the

PRC to develop the maritime cluster.

First, the protective tariff policy in the ship supply market.

The most successful practice in this regard is the protective tariff

fuel bunkering policy for ships on international voyages, for

which during 2020, more than 16.8 million tons of protective

tariff fuel were provided14. The protective tariff fuel bunkering

policy, on the one hand, gives ships tangible benefits, on the

other hand, generates the effect of shipping fund gathering and

contribute to the local shipping financial industry. In addition,

Hainan FTP and some FTZs are also actively carrying out the

policy of protective tariff on imported ship parts required for

repair and construction in the special customs supervision area

to support the forming of trading market of ship parts.

Second, tax relief for specific shipping transactions. For

example, insurance companies registered in Guangzhou is

exempted from Value-Added Tax on the income from

providing international shipping insurance services to

companies in the Nansha FTZ15. Another example is that

Hainan provides export tax rebates for domestically built ships
12 Ibid art 22.

13 Ibid art 18, 19.

14 The Intensification of China's Protective Tariff Fuel Bunkering Ports

Increased with New Policy’s Pushing. Available online at: http://www.

chinaports.com/portlspnews/7371 (accessed 11 October 2021) (in

Chinese).

15 Notice by the Ministry of Finance, the General Administration of

Customs and the State Taxation Administration of Implementing Relevant

Value-Added Tax Policies in the Guangdong-Hong Kong-Macao Greater

Bay Area.
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registered in the “China Yangpu Port” and engaged in

international transportation16.

Third, the exploration and implementation of the tax refund

policy at the port of departure. In October 2020, container cargo

departing from Guangzhou Nansha Bonded Port Area and

Shenzhen Qianhai Bonded Port Area (hereinafter referred to

as “departure ports”) can implement the port of departure tax

refund policy if the conditions are met17. Since then, the policy

has been implemented in Hainan and other places. This policy

aims to advance the export tax rebate time from the time of

export port to the time of port of departure, shortens the tax

rebate cycle of enterprises, which is expected to improve the

enterprises’ ability to collect goods and capital turnover.
3.4 Summary

Started in 2013, the construction of the PRC’s FTZs has been

expanding continuously18, and the construction of the Hainan

FTP is also in full swing. The FTZs/FTP have become the hub of

the dual circulation domestically and abroad, playing the role of

the link node of the dual circulation inside and outside (Zhang,

2020). In the construction and development of coastal FTZs/FTP

in various places, shipping is an important module. The policy

innovations targeted at improving the efficiency of shipping

circulation, reducing the burden on shipping companies, and

optimizing the shipping supervision mechanism have achieved

sound results in practice. Taking Hainan as an example, from

June 2020 to June 2022, there has been an increase of more than

400 new shipping companies in Hainan, with a new shipping

capacity of 10.03 million dwt. At present, there are 33

international ships registered as “China Yangpu Port”, with a

total deadweight of more than 5.1 million tons, and the total

tonnage of international ships in Hainan ranks second among

provinces in the PRC.19 Thus, with the inherent requirement

that the successful FTZ policy innovations shall be replicated
16 General Plan for the Construction of Hainan Free Trade Port.

17 Notice by the Ministry of Finance, the General Administration of

Customs and the State Taxation Administration of Implementing

Relevant Value-Added Tax Policies in the Guangdong-Hong Kong-

Macao Greater Bay Area.

18 Currently, there are 21 FTZs in total in China, namely the FTZ of

Shanghai, Guangdong, Tianjin, Fujian, Liaoning, Zhejiang, Henan, Hubei,

Chongqing, Sichuan, Shanxi, Hainan, Shandong, Jiangsu, Guangxi, Hebei,

Yunnan, Heilongjiang, Hunan, Anhui and Beijing.

19 Positive progress has been made in the shipping industry of Hainan

Free Trade Port. Available online at: https://www.ndrc.gov.cn/fzggw/jgsj/

dqs/sjdt/202207/t20220729_1332348.html?code=&state=123 (accessed

11 October 2021) (in Chinese).
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and promoted, those shipping policy innovations constitute an

important driving force for the optimization of the business

environment in the PRC’s shipping market.
21 Article 4 of the Chapter 5 of the China-Singapore FTA.

22 Article 4.3 of the Chapter 4 of China-Australia FTA.
4 FTAs providing external traction
for the dual-cycle of the shipping
industry

4.1 Integration and optimization goods
and services trade to indirectly promote
the development of the shipping industry

One of the key objectives of the FTAs is to promote bilateral

or regional industrial chain integration and international

economic and trade exchanges. FTAs provide the contracting

parties the access to the markets of its partners which would

otherwise be blocked or restricted (Basu et al., 2005; Siriwardana

and Yang, 2008). Research shows that signing FTAs have

brought significant trade creation effect for China and its trade

partners (Wei et al., 2021).

Specifically, in terms of trade in goods, according to the

FTAs and preferential trade arrangements signed, reduced tax

rates are implemented between China and many states

according to relevant FTAs. It is also worth noting that the

China-Cambodia FTA is the first FTA signed between PRC and

the least developed countries, where China and Cambodia have

mutually granted 97.5% and 90% of the tariff items of zero-tariff

products in trade of goods to each other, which is the highest

level in all FTAs negotiated so far (Shen and Liu, 2021).

Regarding service trade, parties under the FTAs have further

opened up their domestic markets and made promises of a

higher level of openness. Particularly, the promise in the

openness of transportation related service sections will

contribute the shipping industry to a better development of

the multimode transportation and upgrading the shipping

service. For example, owing to the Supplementary Agreement

on trade in service of the FTA between PRC and Chile, Chinese

transportation service providers can carry out road and pipeline

transportation services, tally, warehousing and freight

forwarding services in Chile, enjoying the same treatment as

local Chilean enterprises (Ministry of Commerce, 2017).

Meanwhile, E-commerce rules have been produced in the

FTAs to coordinate the legal frameworks governing electronic

transactions and minimize the regulatory burden on electronic

commerce to ensure that regulatory frameworks support

industry-led development of electronic commerce.20 By

working towards the mutual recognition of digital certificates

and electronic signatures, accepting trade administration
20 Such as Chapter 15 of China-Singapore FTA, Chapter 12 of China-

Australia FTA, Chapter 12 of RCEP.
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documents submitted electronically as the legal equivalent of

the paper version of those documents, and assisting small and

medium-sized enterprises to overcome obstacles to the use of

electronic commerce, a wider use of e-commerce will be

encouraged, which will inevitably contribute to the time and

cost saving of the shipping industry as well.
4.2 Clarification of customs and trade
facilitation related regulations to directly
promote the development of the
shipping industry

Predictability, transparency, convenience and speed of

customs procedures are core targets in the new generation of

the PRC’s FTAs. These targets are explicitly stated in the relevant

customs part of the FTAs. For example, in the Protocol to

Upgrade the FTA between the PRC and Singapore, it is agreed

that each party shall ensure that its customs procedures and

practices are predictable, consistent, transparent and trade

facilitating while maintaining appropriate customs controls21.

What’s more, considering the high-quality experience of

Singapore’s single window construction and the willingness of

cooperation, the protocol pledged to establish and jointly

strengthen the single window construction of both sides. This

is the first time that the PRC gives its commitment on this issue

in FTAs (Ministry of Commerce, 2018).

To be specific, predictability is reflected in the requirement

of ensuring the customs procedures conform to international

standards and recommended practices established by the World

Customs Organization and avoid arbitrary and unwarranted

procedural obstacles.22 Transparency is embodied in the fact

that parties should promptly publish relevant information on the

Internet to the extent possible in a non-discriminatory and easily

accessible way, so that governments, traders and other

stakeholders can be aware of the information.23 Parties are

required make efforts to make the electronic version of its

trade management documents available to the public.24

Convenience is pursued by agreement on the employment of

information technology to support customs operations,

including sharing of best practices for the purposes of

improving their customs procedures, particularly in the

paperless trading context25. Controls, formalities and the

number of documents required in the context of trade in
23 Article 5, Para 1 of the Chapter 4 of the RCEP.

24 Ibid art 12, Para 3.

25 Article 5 of the Chapter 5 of the China-Singapore FTA.
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goods are required to be limited to those necessary to ensure

compliance with legal requirements26. In terms of speed,

procedures allowing for submission of import documentations

and other required information shall be adopted or maintained

in order to begin processing prior to the arrival of goods with a

view to expediting the release of goods upon arrival27, and

release of goods shall be achieved within a period of time no

greater than that required to ensure compliance with its customs

law, and to the extent possible, within 48 hours of goods’ arrival,

provided all necessary regulatory and examination requirements

have been met28.

It is also worth to note that FTA’s clarification on certain

trade facilitation related issues will increase its certainty to the

shipping industry. One of the examples is the rules of origin. In

RCEP, it is clarified that the origin of the goods will not be

changed if the good has been transported through one or more

parties other than the exporting party and the importing party or

non-parties, provided that the good has not undergone any

further processing in the intermediate parties or the non-parties,

except for logistics activities, and remains under the control of

the customs authority29. This greatly facilitates the use of

intermodal and transi t transportat ion to improve

transportation routes and efficiency.

Besides, specific commitments on shipping services

stipulated in the FTAs is also upgrading, relaxation of

restrictions can be evidenced from the development of the

promises in the FTAs. For example, restriction on the

proportion of foreign investment in the joint venture in

marine section stipulated in the China’s Schedule of Specific

Commitments on Services of the China-Singapore FTA, is

removed from that of the RCEP.
4.3 Summary

The signing of high-level FTAs has laid the external

foundation for the new round of openness. For example,

RCEP covers about 30% of global GDP and accounts for about

30% of the world’s population. According to the predication by

Peterson Institute for International Economics, RCEP could add

$209 billion annually to world incomes, and $500 billion to the

world trade by 2030 (Petri and Plummer, 2020). More

importantly, because RCEP members are spread across some

of the world’s larger economies, its influence will extend far

beyond the Asia-Pacific region (Gao and Shaffer, 2021). For the
26 Ibid art 4, Para 4.

27 Ibid art 14,

28 Ibid art 15, Para 2.

29 Ibid art 15 of Chapter 3 ‘Rules of Origin’.
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shipping industry, FTAs plays an active role in optimizing

customs procedures and clarifying shipping related trade rules,

which will improve shipping efficiency and be cost-saving to

shipping companies as a direct result.

Meanwhile, in order to comply with the FTAs and to

enhance the PRC’s trade competitiveness, the Chinese

government has accelerated the promotion of openness and

transparency of port and custom procedures. The Global Doing

Business Report 2020 also listed the PRC as one of top ten

countries in the ease of doing business after implementing

regulatory reforms with most notable improvement in

reducing burdensome regulations. Notably, the import

documents and border compliance time have been reduced

respectively by 45.8 and 25.0%, the border compliance costs of

exports and imports were reduced by 18.5 and 26.1%,

respectively (The World Bank, 2020).
5 The future path of the PRC’s
shipping industry under the dual-
cycle development pattern

Driven by the internal reform of the FTZs/FTP shipping

innovation and the external promotion of high-level FTAs, the

future path of the PRC’s shipping industry under the dual-cycle

development pattern is rather clear, that is to build a domestic

and international complementary and integrated shipping

market, pursuing the goal of freedom, openness, efficiency

and convenience.
5.1 The resistance faced by the PRC’s
shipping industry under the dual-cycle
development pattern

Although the future path of the PRC’s shipping industry

under the dual-cycle development pattern is relatively clear, and

the foundation is good considering that the PRC has already

ranked among the world’s front in many aspects, such as port

cargo throughput30, ship construction capacity31, and fleet

capacity32. However, resistance still exist as the PRC’s shipping
30 China Has 7 of World’s Top 10 Ports by Cargo, Container

Throughput. Available online at: https://www.hellenicshippingnews.

com/china-has-7-of-worlds-top-10-ports-by-cargo-container-

throughput/ (accessed 15 October 2021).

31 China Regains Title of World’s No.1 Shipbuilding Nation, As It

Surpasses South Korea. Available online at: https://www.marineinsight.

com/shipping-news/china-regains-title-of-worlds-no-1-shipbuilding-

nation-as-it-surpasses-south-korea/ (accessed 11 October 2021).
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industry also faces structural problems, its core competitiveness

still needs to be improved.

First, the PRC’s development foundation of the modern

shipping service industry is weak, which can be observed in

maritime arbitration, shipping finance, shipping insurance,

shipping brokerage and so on. Although the PRC does pay

attention to the importance and take measures to accelerate the

development of modern shipping service for a long time, the

development of modern shipping service industry has its own

course and depends on many factors that cannot be fostered in a

short period. For example, in terms of maritime arbitration,

despite the effort taken by the PRC’s maritime arbitration

community, its caseload is far behind that of UK as statistics

from two leading maritime arbitration organizations (China

Maritime Arbitration Commission and London Maritime

Arbitrator Association) shows in the Table 1 below. A

significant portion of the shipping disputes involved Chinese

interests are referred to arbitration outside the PRC. This is not a

preferred situation as alternative dispute resolutions are not only

an important part of the modern shipping services, which will

contribute to the maritime cluster as whole, but also an

important for the interest of the PRC’s shipping interest, as

foreign arbitration or litigation will generally be more costly and

challenging. It is therefore necessary to set a long-term plan and

more efforts are needed to attract and gather elements of the

modern shipping service.

Second, an attractive international shipping system has not

yet been fully established. Unattractive ship registration system,

imperfect ship financing environment, shipping legal system not

in line with international standards, and high level of shipping

taxes are all considered as bottlenecks in the openness, freedom

and facilitation of the PRC’s shipping market mechanism and

industry rules (Liu et al., 2020). Although policy innovations

have been introduced in the FTZs/FPZ as mentioned above,

many have achieved limited influence in practice due to fact that

they have not torched the crux of the bottlenecks of the existing

system. For example, although many FTZs and Hainan FPZ

have introduced an international ship registration system, the

number of foreign vessels attracted by such registration in

practice is not significant. The core reason behind this

situation is simply that despite all the efforts taken to facilitate

the registration of ships, the foremost element in choice of flag

for shipowners remain unchanged for the PRC’s ship

registration system: tax. In the PRC, shipping companies are

subject to a 25% corporate income tax, which is significantly

higher than many countries, considering that many FOC

countries do not charge corporate income tax to shipping

companies at all (Cao and Chang, 2022).
32 China ranks the 3rd place in terms of Ownership of world fleet,

ranked by carrying capacity in dead-weight tons, 2020. See UNCTAD,

Review of Marine Transportation 2020, p.41.

Frontiers in Marine Science 10
165
Third, the development of the PRC’s shipping industry is

also in face of a myriad of uncertain factors and challenges,

including the uncertainty of the global economic and trade

situation, and the fierce competition between domestic and

foreign shipping companies (Anwar, 2019; Huang et al., 2020).

Particularly, various trade protection measures implemented

under the pretext of “fair trade” has brought huge challenges

to the shipping industry. One example of the trade friction’s

impact on the PRC’s shipping is that China-Australia trade

friction caused a large number of ships to be stranded in Chinese

ports at the end of 2020, and a large number of shipping disputes

have arisen from this33.
5.2 Reform and opening up as an
important driving force

The above structural issues and challenges need to be

addressed through a new round of innovation by market

players and government departments. Especially from the

governance perspective of government departments, one of the

important opportunities of the dual-cycle development pattern

for the shipping industry is to promote government departments

to reform the management model, stimulate the vitality of

internal and external markets (Xu, 2020). To this end, the

process of shipping reform and opening up shall be persisted

in terms of both breadth and depth, deploying policy

innovations of the FTZs/FTP and legal instruments of FTAs as

the two most important driving forces to introduce more capital

and technology, reduce the burden on shipping companies, and

improve regulatory efficiency and service levels.

Specifically, it is necessary to adhere to the reform of

“streamline administration, delegate powers, and improve

regulation and services” in the shipping governance field,

continue the reform trial of the government’s management

mechanism and management methods of ports, ships, crews,

and shipping markets in the FTZs/FTP, and expand the

successful experience gradually. During this process, the role

of legislation shall not be overlooked. Unattractive legal regime

can perform as an ultimate barrier for the development of

shipping industry, which is fully aware of during the

construction of FTZs/FTP. By suspending the implementation

of certain laws in the FTZs/FTP, formulating special FTZs/FTP

laws or local regulations, and issuing flexible policy documents, a

new legal regime for shipping innovation applied in FTZs/FTP is

actually being formed gradually, but such approach is to some

extent fragmented, and its process shall be reinforced further.
33 China Blacklist Strands More Than 50 Australia Coal Cargoes.

Available online at: https://www.bloomberg.com/news/articles/2020-

11-24/there-s-500-million-of-coal-on-anchored-ships-off-china-s-

coast (accessed 11 October 2021).
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New legislations and legislative amendments shall be carried out

to confirm and guarantee reforms, creating a better rule of law-

based business environment of the shipping market.

On the other hand, facing with the challenges brought by the

self-reliant ideology (Wang and Sharma, 2021), the network of

high-level FTAs shall be expanded further. Not only PRC shall

commit itself to join the Comprehensive and Progressive

Agreement for Trans-Pacific Partnership, but also start or keep

strategic discussion with other major trade powers such as USA,

EU and UK regarding the possibilities of establishing FTAs,

promoting the construction of free trade zones among the “Belt

and Road” countries, exploring the possibilities of free trade

areas with countries in South America, Central and Eastern

Europe, Central Asia, and Africa34. Meanwhile, the

commitments in the FTAs shall be kept and performed in a

faithful way, where closer bilateral and multilateral cooperation

are needed. For example, the latest innovation of coastal

piggyback policy eligible for foreign container companies in

the FTZs requires the principle of reciprocity to be followed, that

is, countries or regions where the actual controller of the foreign

container liner company is located, where the foreign container

liner company actually register and operate business, and where

the operating ship is registered, shall all have opened their

coastal piggybacking business to Chinese enterprises. Such

relationship of reciprocity shall be proven by legal documents

of the above countries or other means. It will be much easier for

carriers to fulfill the burden of proof if such mutual opening of

piggybacking business can be communicated and cooperated

between governments on a bilateral or even regional level.

There is also an internal linkage between the policy

innovations of the FTZs/FTP and legal instruments of the

FTAs. The former lays the foundations of the PRC’s

confidence in making high-level commitments to the outside

world, being an important carrier for the compliance of those

commitments, while the later will have the effect of accelerating

the PRC’s shipping reform and opening up, providing external

impetus for the reform and innovation of the FTZs/FTP. It can
34 Free trade zone promotion strategy: speed up again from a new

starting point. Available online at: http://fta.mofcom.gov.cn/article/

fzdongtai/202104/44844_1.html (accessed 21 September 2021) (in

Chinese).
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be exemplified that, based on the existing practice of liberalizing

foreign investment restrictions in the FTZs/FTP, the PRC is able

to make investment opening commitments in the field of

international shipping in the China-Eu Comprehensive

Agreement on Investment: China will not only open up

international maritime cargo and passenger transportation, but

also allow investment in related land-based auxiliary activities,

enabling EU companies to invest in maritime customs clearance

services, cargo handling, container yards and stations, and

maritime agency services without restrictions35.
5.3 Optimizing the deployment of the
shipping industry in the logistics system

First, optimizing the deployment of domestic shipping

industry in the PRC’s logistic system. This is not only the

internal requirement for a balanced domestic and international

shipping network under the dual-cycle development pattern of

the shipping industry, but a general requirement for the

optimization of the logistic system. Although the PRC’s

domestic waterway transportation is showing an overall steady

growth trend, its proportion is relatively small, accounting for

less than 20% of the total domestic freight
36

.Waterway

transportation as a low-cost transportation method has not

received enough attention. For example, Yangtze River, the

most important inland waterway of the PRC, has long suffered

from the spree of port infrastructure construction, and a serious

excess of terminals (Ye et al., 2020). The Guiding Opinions of the

Ministry of Transport on the Establishment of a New

Development Pattern of Services issued in January 2021 put

forward the requirements for optimizing the PRC ’s

transportation structure, in which the importance of domestic
TABLE 1 caseload statistics of two leading maritime arbitration organizations in PRC and UK.

Year
Organization 2018 2019 2020 2021

CMAC
(Number of cases)

65 91 111 85

LMAA
(Number of appointments)

2599 2952 3010 2777

(Source of statistics: collected from the official websites of the two organizations).
Investment. Av

2021/march/tra

36 China’s In

Transportation

industry/20200
ailable online at: https://trade

doc_159483.pdf (accessed 5

dustrial Development Status Q

2019. Available online at:

5/863556.html (accessed 11 N
.ec.europa.eu/doclib/docs/

October 2021).

uo and Future of Waterway

https://www.chyxx.com/

ovember 2021) (in Chinese).
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waterway transportation is highly evaluated with the policy of

“maximizing the deployment of waterway”, return the road

transportation of bulk cargo and medium and long-distance

cargo to waterway transportation. Domestic waterway

transportation can perform as an important link between the

international shipping and domestic transportation.

Second, promoting the development of multimodal

transportation. The development of multimodal transport is

deemed necessary to connect the domestic market and the

international market and the PRC also regards multimodal

transport as the core task of improving the global shipping

network, and vigorously develops rail-water combined transport

and river-sea combined transport.37 However, one of the current

obstacles to the development of multimodal transport is the

inconsistency of transport documents, that is, each transport leg

issues and approves its own transport documents, which greatly

affects the efficiency of handover of goods under multimodal

transport, and leads to fragmentation of transport information.

Although some FTZs in the PRC are pursuing the reform of the

“single document system”, that is, only one transport document

is issued to cover the entire transportation under multimodal

transport. However, one of the legal challenges faced by the

current practice of “single document system” is that there is

currently a gap in the legislation on multimodal transport

documents, at both the international and domestic levels.

At the level of domestic law, because the provisions of the

Chinese Maritime Code on bills of lading are stipulated in the

chapter “Contract for Carriage of Goods by Sea”, the provisions

on bills of lading in the Chinese Maritime Code only apply to

bills of lading issued under the contract of carriage of goods by

sea. However, the provisions of the Civil Code on multimodal

transport contracts do not provide for multimodal transport

documents or bills of lading. At the level of international law,

conventions applicable to multimodal transportation such as

United Nations Convention on International Multimodal

Transportation of Goods adopted in 1980, and United Nations

Convention on Contracts for the International Carriage of

Goods Wholly or Partly by Sea adopted in 2008, has not came

into effect yet, and the PRC is not a party to either of the

convention as well. Therefore, at the legislative level, there is a

certain gap in the legislation of multimodal transport

documents. The gap at the legislative level will have an

important impact on the practice of multimodal transport

documents: that is, in the absence of legislation to confirm the

legal functions of multimodal transport documents, whether

holding a multimodal transport bill of lading has the legal right

to pick up the goods, and then whether it has a function similar
37 “Several Opinions of the State Council on Promoting the Healthy

Development of the Maritime Industry”. Available online at: http://www.

gov.cn/zhengce/content/2014-09/03/content_9062.htm (accessed 11

November 2022) (in Chinese).
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to “document of title” will be questioned. This makes it difficult

for the multimodal bill of lading to become a negotiable

document like the ocean bill of lading. The current practice of

the “single document system” mainly realizes the delivery

function of the documents through the agreement between the

parties, that is, the parties agree to use the specific documents

under the “single document system” as the proof of delivery of

the goods. As a contractual obligation, this kind of agreement

should be performed by the parties, but due to the lack of

legislative confirmation, there is a legal risk in the

implementation of this kind of agreement: if the legislation or

practice of other countries adopts other documents or methods

in practice, then the contractual agreement will conflict with

legislation or practice. At such time, the enforceability of the

agreement will cause disputes, which will affect its effectiveness

as a delivery certificate of goods. For this reason, it is necessary to

accelerate the establishment of a legal system conducive to the

development of multimodal transport at the international and

domestic legislative levels.
5.4 Integrating into the digital age

One of the important growth points of the shipping industry

and the entire logistics industry in the future lies in being more

closely related to supply chain management and new retail,

through the integration of shipping logistics, information flow,

capital flow, and business flow, realizing the application scenario

innovation and chain reconstruction of the shipping industry. In

March 2021, the Ministry of Commerce and other six

departments jointly expanded the cross-border e-commerce

retail import pilots to all cities (and regions) where all FTZs

are located38, which brought new business growth point and

model to the shipping industry. These new formats, of cause,

also come up with higher requirement on the rate of

digitalization, requiring shipping and port companies to

accelerate digital transformation and accelerate the integration

of shipping business with platform economy and digital

economy. Shipping and maritime logistics would also largely

benefit from the positive effects of digitization with respect to

efficiency, safety and energy saving (Abdirad and Krishnan,

2021). Presented by the recent wide spectrum application of

blockchain technology in the maritime industry (Zhou et al.,

2020), the development of “smart shipping” through new

technologies shall be pursued further in the construction of

the PRC’s FTZs/FTP, using big data and the increase in data

processing to prevent the waste of carrying capacity, realize port

automation and improve the capabilities of shipping resource

allocation (Alop, 2019).
38 Notice on Expanding Cross-border E-commerce Retail Import Pilots

and Strictly Implementing Regulatory Requirements.
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6 Conclusion

The dual-cycle development pattern is a new strategy that

meets for current problems and challenges of the PRC’s shipping

industry, but its path is not brand new: the construction of the

FTZs/FTP and the signing of high-level FTAs shall continue to be

the key components of the PRC’s strategy in providing

endogenous and external driving forces in promoting the

shipping industry. It is therefore necessary to continue the path

to promote deeper international cooperation for the PRC’s

shipping industry by a deeper and wider network of FTAs,

deepen the PRC’s shipping reform and opening up through the

FTZs/FTP policy innovations for purpose of accelerating the

development of domestic shipping, and give full play to the

leading role of international shipping in domestic shipping.

Meanwhile, development of modern shipping service industry

and innovation of new technologies and new formats, are all

necessary to lay the foundation of the dual-cycle development

pattern of the shipping industry. In this process, it is perceived

vital to keep a close interaction between the policy innovations

and legal instruments. Legal instruments shall aim to provide

better legal framework and clear guidance for policy innovations,

confirming the effective policy by legislation timely, and as the

practice has evidenced, certain legislations can be suspended in

FTZs/FTP for trial of policy innovations, which means policy

innovations shall also lead the reform of legislations.
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national jurisdiction
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Marine areas beyond national jurisdiction (ABNJ) are under the growing threat

of cumulative anthropogenic impacts including fishing, shipping, energy

extraction, certain forms of marine scientific research, and the imminent

deep seabed mining that prefigure a critical scenario in terms of biodiversity

loss and environmental degradation. This article offers a contribution to the

discussion on the best approaches to effectively implement environmental

protection and conservation in ABNJ, also in the light of ongoing

intergovernmental negotiations on the conclusion of an agreement

implementing the United Nations Convention on the Law of the Sea on the

conservation and sustainable use of biological diversity in ABNJ. The paper first

analyzes the current legal gaps in the protection and conservation of ABNJ and

the tools developed by some regional and universal regimes to preserve

vulnerable marine ecosystems. It then presents two case studies, relating to

hydrothermal vent fields of the Mid Atlantic Ridge (Lost City) and the South-

West Indian Ridge (Longqi field) to discuss the fragmentation of the legal

regimes applicable to ABNJ as well as the difficult cooperation among the

regional, global and sectoral frameworks involved in their governance. The

case studies show that a coordination mechanism, based on mutual

recognition of the protection and conservation measures taken by each

competent organization in a specific field, is of utmost urgency. Only a more

structured system of cooperation among States and international

organizations, that the new implementation agreement will hopefully

develop, will allow for the identification of the most appropriate tools for the

protection of a given marine area from the cumulative impacts of

human activities.

KEYWORDS

United Nations Convention on the Law of the Sea (UNCLOS), biodiversity beyond
national jurisdiction (BBNJ), International Seabed Authority (ISA), marine protected
areas (MPAs), area-based management tools (ABMTs), bottom fishing, marine
scientific research (MSR), regional environmental management plan (REMP)
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2 Intergovernmental conference on an international legally binding

instrument under the United Nations Convention on the Law of the Sea

on the conservation and sustainable use of marine biological diversity of

areas beyond national jurisdiction, Further revised draft text of an

agreement under the United Nations Convention on the Law of the Sea

on the conservation and sustainable use of marine biological diversity of

Ardito et al. 10.3389/fmars.2022.1094266
1 Introduction

The ocean covers 71% of the surface of the Earth, of which,

marine areas beyond national jurisdiction (ABNJ) represent 54%

of the seabed (the Area) and 64% of the ocean’s surface and

nearly 95% of the ocean’s volume (the High Seas). The ocean

therefore represents the largest biome on Earth. Yet marine

organisms represent only 2% of the total number of known

animal species (Briggs, 1994), albeit showing a higher degree of

biodiversity compared to terrestrial ones. Although some

authors relate this occurrence to a lower magnitude of

environmental variability than on land, the lack of knowledge

especially in the relatively undiscovered deep sea (Mayer et al.,

2018) prevents a full comparative assessment in terms of

biodiversity richness and status. Despite the scarce ocean

knowledge, signs of stress and rapid decline in global marine

biodiversity have soon become visible at all scales (Sala and

Knowlton, 2006) including species extinctions (Dulvy et al.,

2003), population depletions, and habitat homogenization due

to overfishing, climate change, alien species introduction and

pollution (McCauley et al., 2015).

In this regard, in the 2021 report of the SecondWorld Ocean

Assessment, a pool of 300 world scientists has voiced the

incumbent risks of biodiversity loss (United Nations, 2021),

especially in areas beyond national jurisdiction (ABNJ, i.e. the

High Seas and the seabed and subsoil beyond the limits of

national jurisdiction1). Similarly, in its 2020 State of World

Fisheries and Aquaculture, the United Nations Food and

Agriculture Organization reported a worrying trend towards

the overexploitation of fish resources, with a consistent increase

in stocks taken at biologically unsustainable levels, including in

ABNJ (Food and Agriculture Organization, 2020).

The ocean is considered a new economic frontier (blue

economy) as land-based resources have become fully exploited

or exhausted, including food, minerals for the energy transition,

novel bioactive compounds (Jouffray et al., 2020). Deep-sea

marine ecosystems are facing unprecedented pressures from

human activities that sum up with stresses from warming, heat

waves, ocean acidification, that affect the ocean as climate

regulator (Levin et al., 2015). Therefore, the numerous,

intensive and cumulative anthropogenic impacts of fishing,

shipping, even certain forms of marine scientific research

(MSR), and the imminent deep seabed mining prefigure a

critical scenario in terms of the ability of the ocean not only to

sustain this pressure (Ardito and Rovere, 2022) but to continue

providing those ecosystem services necessary for life on Earth

(Mejjad and Rovere, 2021).
1 These maritime zones are defined under the United Nations

Convention on the Law of the Sea, but have long been recognised

under international customary law too.
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The international community has adopted so far several

international legal instruments of a sectoral or regional character

that can contribute to mitigate and possibly halt environmental

degradation and biodiversity loss in the deep ocean. However,

the legal framework for the sustainable use, protection, and

conservation of marine biodiversity in ABNJ still remains highly

fragmented and inadequate, representing one of the most

debated issues of today’s international law of the sea (Rothwell

et al., 2017).

This article aims at identifying legal gaps and at offering a

contribution to the discussion on the best approaches to respond

to the urgency of seabed impacts and biodiversity loss in ABNJ,

also in the light of ongoing intergovernmental negotiations on

the conclusion of an agreement implementing the United

Nations Convention on the Law of the Sea on the

conservation and sustainable use of biological diversity in

ABNJ (BBNJ agreement)2.

To this end, this paper adopts a multidisciplinary approach

that combines scientific evidence and legal analysis in the field of

protection and conservation of marine ABNJ.
2 Legal gaps in the protection and
conservation of the marine
environment

The main and most important agreement in the field of the

protection and preservation of the marine environment is the

1982 United Nations Convention on the Law of the Sea

(UNCLOS)3. As a living instrument, the UNCLOS shall be

read in the light of the evolution of customary international

law on the protection of the environment and taking into

account the conclusion of further sectoral and regional treaties

in the field. Soft law instruments, programmatic global

environmental agendas, as well as the pertinent international

and national jurisprudence are also relevant for the evolutionary

interpretation of the UNCLOS.

In a bid to allocate sovereignty and jurisdictional rights, the

UNCLOS divides marine spaces on a horizontal and vertical
areas beyond national jurisdiction, 1 June 2022, UN. doc. A/CONF.232/

2022/5.

3 United Nations Convention on the Law of the Sea, concluded on 10

December 1982, entered into force on 16 November 1994, 1833 UNTS

397 [UNCLOS].
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7 UNCLOS, article 256.

8 UNCLOS, article 240.

9 UNCLOS, article 143

10 UNCLOS, article 86.

11 UNCLOS, article 87.

12 Agreement relating to the implementation of Part XI of the United
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axes. From the former point of view, it distinguishes areas within

national jurisdiction, that include the territorial sea, the

contiguous zone, the exclusive economic zone, and the

continental shelf; and ABNJ, made up of the High Seas and

the seabed and ocean floors beyond national jurisdiction the

UNCLOS refers to as the Area4 (Andreone, 2015).

On a vertical axis, the UNCLOS differentiates, both within

and beyond national jurisdiction, the legal regimes that apply to

the seabed and to the suprajacent water column (Tanaka, 2019).

As far as the legal regime applicable to the Area and its

mineral resources is concerned, under article 136 of the

UNCLOS, they are declared the common heritage of mankind

(CHMK)5 (Kiss, 1982). This legal principle, as implemented by

Part XI of the UNCLOS, has the following legal and operational

implications: a) the prohibition of any claim or exercise of

sovereignty over the Area and its resources (article 137); b) all

activities of exploration for and exploitation of mineral resources

are to be carried out for the benefit of mankind and the revenues

arising from them ought to be shared among the international

community (article 140); c) the Area shall only be used for

peaceful purposes (article 141); d) the Area and its resources

shall be preserved in the interest of the present and future

generations, consistently with the provisions of article 145 of

the UNCLOS; and (e) activities in the Area shall take place

through the management of an ad hoc international mechanism,

that is the International Seabed Authority (ISA or Authority)

(article 156) (Brown, 1983; Wolfrum, 1983; Joyner, 1986;

Pinto, 2012).

As of today, the ISA, the organization through which States

Parties manage and control activities in the Area, has concluded

31 contracts for exploration of mineral resources with 22

different operators (International Seabed Authority, 2022).

The mandate of the ISA is not limited to the issuing of

exploration and exploitation licenses, as the Authority also

enjoys, according to article 145 of the UNCLOS, normative

powers in the field of the protection of the marine environment

from harmful effects which may arise from the activities in the

Area (Urdiales, 2019). Moreover, according to article 143, it is

required to promote and encourage MSR and increase the ocean

environment knowledge. In particular, while the Authority may

also carry out MSR independently, it shall cooperate with State

Parties with a view to develop research programmes for the

benefit of less technologically developed States and to

disseminate the results of the research6.

Indeed, according to article 256 of the UNCLOS, all States

and international organizations have the right to conduct MSR
4 UNCLOS, article 1 (1) (1).

5 While the principle of the CHMK has been proposed for application in

other ABNJ, the UNCLOS is the only treaty which has operationalised it.

6 UNCLOS, article 143.
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in the Area, in conformity with Part XI of the UNCLOS7. While

open to all States, the conduct of MSR shall abide by some

fundamental principles laid down in article 240: it shall pursue

peaceful purposes, be realized through appropriate means, not

interfere with other legitimate uses of the sea, and respect any

regulation aimed at the protection and preservation of the

marine environment8. Finally, in line with the constitutive

elements of the CHMK, article 143 also establishes that MSR

shall be carried out for the benefit of mankind as a whole
9.

With respect to the water column, the principle of the

freedom of the high seas, referred to in Part VII of the

UNCLOS, applies beyond national jurisdiction10. According to

article 87 of the UNCLOS, it comprises, inter alia, freedom of

navigation, fishing and of MSR. While every State has the right

to exercise such freedoms, they shall take into account the

interests of other States and of the international community as

a whole11, including the protection of the marine environment.

The inclusion in the UNCLOS of Part XII entirely dedicated

to the protection and preservation of the marine environment,

which is unprecedented in the codification of the international

law of the sea (Van Dyke, 2004), can be considered as a

limitation to full enjoyment of the freedom of the high seas.

However, the anthropogenic approach remains central to the

UNCLOS (Wolfrum and Matz, 2000), whose main objective is,

in fact, to ensure the orderly and pacific exploitation and use of

the sea and its resources. For this reason, both Part XI and Part

VII contain only limited and general provisions with respect to

the protection of the marine environment and its resources

(Sands and Peel, 2018). Even the subsequent adoption of two

implementation agreements - in 1994 on Part XI of the

UNCLOS12 and in 1995 on the provisions of the UNCLOS

relating to the conservation and management of straddling fish

stocks and highly migratory fish stocks (Fish Stock

Agreement)13 - have revealed weak and inadequate to avoid
Nations Convention on the Law of the Sea, concluded on 28 July 1994,

entered into force on 16 November 1994, 1836 UNTS 3.

13 Agreement for the Implementation of the Provisions of the United

Nations Convention on the law of the Sea of 10 December 1982 relating

to the Conservation andManagement of Straddling Fish Stocks and Highly

Migratory Fish Stocks, concluded on 4 August 1995, entered into force 11

December 2001, 2167 UNTS. 3.
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biodiversity loss in ABNJ and still remain exploitation-oriented

(Tladi, 2011).

A crucial development towards a protection approach is the

United Nations General Assembly (UNGA) resolution 59/25 on

sustainable fisheries14. Indeed, for the first time States and

Regional Fisheries Management Organizations (RFMOs),

created pursuant to article 8 of the Fish Stock Agreement, are

required to consider the adoption of decisions on the prohibition

of certain fishing practices (Hiddink et al., 2017), including

bottom trawling, with a significant impact on vulnerable

marine ecosystems (VMEs), like hydrothermal vents and

seamounts15. The recommendation was reiterated in 2006,

with resolution 61/105, by which the UNGA called upon

States to take action immediately to protect VMEs from

destructive fishing practices, ‘recognizing the immense

importance and value of deep sea ecosystems and the

biodiversity they contain’16.

The mentioned resolutions have the merit to highlight the

linkage between fisheries and biodiversity through reducing the

pressure on the most vulnerable marine areas, although they do

not achieve the broader goal of the conservation of the integrity

of VMEs from all anthropogenic threats. This is a vulnus that, as

this contribution will be showing, is at risk of hampering their

effective protection.

A major gap stemming from the UNCLOS is the lack of

strict rules in the field of environmental protection of the Area

and its biodiversity (Wolfrum, 2020). Indeed, as previously

mentioned, according to article 145, only mining activities in

the Area are subject to an environmental monitoring by the ISA.

No other human endeavor in the Area undergoes any global

environmental obligation, except for the very general provision

of article 192 of the UNCLOS, according to which States have to

protect and preserve the marine environment. In other terms,

article 145 - and any measure the ISA adopts pursuant to this

provision with a view to protect the Area - is only oriented to

contrast the impacts of deep-sea mining in the areas where it is

carried out, rather than to protect and preserve the Area

lato sensu17.

This is attributable to the wrong belief - which was

widespread at the time when the UNCLOS was negotiated -
14 United Nations General Assembly, Sustainable fisheries, including

through the 1995 Agreement for the Implementation of the Provisions of

the United Nations Convention on the Law of the Sea of 10 December

1982 relating to the Conservation and Management of Straddling Fish

Stocks and Highly Migratory Fish Stocks, and related instruments, 17

November 2004, A/RES/59/25 [Sustainable fisheries resolution].

15 Sustainable fisheries resolution, para. 66.

16 Sustainable fisheries resolution, para. 80.

17 For a focus on this debate, see Tanaka, 2019 and Mgbeoji, 2004.
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that the Area resembled a dark desert, characterized by low

temperatures and high pressures incompatible with plant and

animal life (Glowka, 1996; Mgbeoji, 2004).

Another major gap relates to the disregarded ecosystem

interaction between the water column and the seabed and

subsoil and to the vertical division of the whole marine

environment into distinct legal maritime zones.

The sea, unlike the air, contains the nutrients necessary for

the growth of microscopic plants in the water column that,

further to providing half the oxygen produced by plants on Earth

(Field et al., 1998), sustain the entire marine food chain,

including benthic communities attached to the seabed in close

relationship with the subsoil. Although most of the ocean is

aphotic, benthic communities thrive in the dark deep sea relying

on food webs from the water column except for chemosynthetic

communities that rely on symbiotic bacteria that provide them

with energy in habitats dominated by toxic compounds such as

hydrocarbons and hydrogen sulfide (e.g. Bernardino et al., 2012).

This interdependence was only in part acknowledged in the

preamble of the UNCLOS, which states that ‘the problems of

ocean space are closely interrelated and need to be considered as

a whole’18. Some authors consider this recital a reference to the

ecosystem and integrated approaches to which ocean

governance should be committed (Wolfrum, 2020). However,

either because of the limited knowledge of the marine

environment at the time when the UNCLOS was negotiated,

and as a result of the division of marine areas based on a zonal

approach, the UNCLOS has been unable to provide a solid basis

for the coordination among the many international instruments

selectively governing the protection of ABNJ with a view to

ensure that ecological units are adequately safeguarded

(Tanaka, 2019).

In the light of these normative gaps and of the

environmental concerns voiced by the society, the

international community questioned the capacity of the

existing legal and institutional frameworks to adequately

protect ABNJ and to conserve their biodiversity. This marked

the beginning of long debates in various international fora, and

particularly at the United Nations (Papastavridis, 2020).

A turning point towards a more effective protection of such

ecosystems was the decision of the UN General Assembly to

convene an intergovernmental conference to conclude a third

agreement implementing the UNCLOS, on the conservation and

sustainable use of marine biological diversity of ABNJ (BBNJ

agreement)19. The negotiations, which entered a substantive
18 UNCLOS, Preamble

19 United Nations General Assembly, International legally binding

instrument under the United Nations Convention on the Law of the Sea

on the conservation and sustainable use of marine biological diversity of

areas beyond national jurisdiction, 24 December 2017, A/RES/72/249.
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phase in 2018, focus on a package deal, identified in 2011 and to

be addressed together and as a whole, consisting of marine

genetic resources (MGR), including questions on the sharing of

benefits, measures such as area-based management tools

(ABMTs), including marine protected areas (MPAs), and

environmental impact assessments, capacity-building and the

transfer of marine technology (Berry, 2021).
3 Area-based management tools
and marine protected areas

Pending the conclusion of the BBNJ agreement, this section

aims to analyze the existing legal framework allowing for the

creation of ABMTs, including MPAs in ABNJ.

Among the several approaches adopted in the last decades to

implement the obligations relating to the protection of the

marine environment, the creation of ABMTs was considered

the most useful way to tackle the need to sustainably use

biological resources and to effectively protect the marine

environment on a spatial basis (Vierros et al., 2016), in

compliance with the relevant international environmental law

and policy principles, including the precautionary and

ecosystem approaches.

While no agreed definition of ABMTs exists yet, they can be

described as measures designed for a geographically defined

area, through which one or several sectors or activities are

managed to achieve a wide variety of objectives, from the

protection of specific ecological and geomorphological

processes to the preservation of endangered species, to the

conservation of cultural, ecological and historical sites of a

recreational nature20.

In line with the set management objectives, the level of

protection afforded by these tools may vary considerably. Being a

composite category (United Nations, 2021), ABMTs do not

necessarily entail the prohibition of certain human activities,

but more often promote their rational and sustainable conduct
20 United Nations General Assembly, Oceans and the law of the sea –

Report of the Secretary-General: Addendum, 10 September 2007, A/62/

66/Add. 2, paras. 117-118. In the last version of the BBNJ Agreement,

ABMT are provisionally defined either as ‘a tool, including a marine

protected area, for a geographically defined area through which one or

several sectors or activities are managed with the aim of achieving

particular conservation and sustainable use objectives in accordance

with this agreement’ or as ‘a tool, including a marine protected area, for

a geographically designed area through which one or several sectors or

activities are managed in order to achieve, in accordance with this

Agreement: (a) In the case of marine protected areas, conservation

objectives; (b) In the case of other area-based management tools,

conservation objectives or conservation and sustainable use objectives’.
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(Frank, 2020). Indeed, the flexibility of ABMTs makes it possible

to achieve a certain management and conservation goal without

excessively burdening those who engage in activities that can be

carried out in an environmentally sustainable way (Scovazzi,

2014). They can range from seasonal closures of marine areas to

certain activities, to the creation of multipurpose MPAs, selected

through scientific criteria and sometimes parts of a

network (Table 1).

Despite no provision of the UNCLOS explicitly refers to

ABMTs and MPAs, the power to create them, and hence their

legal basis, can be found in some of its obligations. First of all,

article 192 concisely establishes a general obligation for all States

to protect and preserve the marine environment with no limits

of application ratione loci, meaning that this obligation applies to

all marine areas identified under the UNCLOS. Then, Article 194

(5) further requires States to take those measures necessary to

protect and preserve rare or fragile ecosystems as well as the

habitat of depleted, threatened, or endangered species and other

forms of marine life.

Furthermore, article 197 of the UNCLOS sets further key

obligations for the establishment of such areas in ABNJ: the

obligation to cooperate both at a procedural and a substantive

level to act in good faith to this end and, at least, to participate in

those fora aimed at the protection of the marine environment
21.

As far as sustainable fisheries and marine living conservation

are concerned, in 2006, with resolution 61/105 the UN plenary

body requested the RFMOs not only to identify conservation

areas, but also to ‘immediately’ take appropriate protective

measures, including the closure of vulnerable sectors to

bottom fishing activities22 to combat biodiversity loss from

bottom trawling (Hiddink et al., 2017).

Since then, many RFMOs have adopted measures limiting

bottom fishing (Caddell, 2020), especially when carried out with

bottom trawls (Caddell, 2016)23.

Several AMBTs have been established by RFMOs since the

first closure established by the Northeast Atlantic Fisheries

Commission (NEAFC) in 2002 in the Rockall Area, between

the United Kingdom and Iceland, where bottom fishing was

prohibited in the Reykjanes ridge to protect its flora and fauna

(Drankier, 2012) (Figure 1A; Table 1).
21 International Court of Justice, North Sea Continental Shelf Cases

(Germany v. Denmark; Germany v. Netherlands), Judgment, 20 February

1969, I. C. J. Reports 1969, p.3., para. 85.

22 Convention on the conservation and management of fishery

resources in the South East Atlantic Ocean, concluded on 20 April

2001, entered into force 13 April 2003, 2221 U. N. T. S. 189

23 United Nations General Assembly, Oceans and the law of the sea –

Report of the Secretary-General: Addendum, 10 September 2007, A/62/

66/Add.2, parr. 141-174.
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TABLE 1 List of some relevant ABMTs.

Agreement ABMTs/MPAs Decision Criteria

Convention for the
Protection of the
Marine
Environment of the
North-East Atlantic

7 Marine Protected Areas
Charlie-Gibbs South;
Charlie Gibbs North; Milne Seamount
Complex;
Mid-Atlantic Ridge North of the Azores High
Seas;
Altair Seamount High Seas;
Antialtair High Seas;
Josephine Seamount Complex High Seas;
North Atlantic Current and Evlanov Sea basin

OSPAR Decision 2010/1-2-3-4-56
24 September 2010, OSPAR 10/23/1-E, Annexes 34;
36; 38; 40; 42; 44
OSPAR Decision 2021/01 on the establishment of the
North Atlantic Current and Evlanov Sea basin Marine
Protected Area, 1 October 2021, OSPAR 21/13/1/
Annex 23.

(a) Threatened or declining
species and habitats/biotopes;
(b) Important species and
habitats/biotopes;
(c) Ecological significance;
(d) High natural biological
diversity;
(e) Representativity;
(f) Sensitivity;
(g) Naturalness.

Convention for the
Protection of the
Mediterranean Sea
Against Pollution

1 Specially Protected Area of Mediterranean
Importance
(Pelagos Sanctuary)

France, Italy and the Principality of Monaco sign an
Agreement related to the creation of a Sanctuary for
marine mammals in the Mediterranean Sea, concluded
on 25 November 1999, entered into force on 21
February 2002

(a) Uniqueness; (b) Natural
representativeness; (c)
Diversity; (d) Naturalness; (e)
Presence of habitats that are
critical to endangered,
threatened, or endemic species;
(f) Cultural representativeness.

Convention on the
conservation of
Antarctic marine
living resources

2 CAMLR Marine Protected Areas
(South Orkney Islands southern shelf; Ross Sea
region)

CAMLR Commission, Protection of the South Orkney
Islands southern shelf, 6 November 2009, Conservation
Measure 91-03 (2009);
CAMLR Commission, Ross Sea region marine
protected area, 28 October 2016, Conservation
Measure 91-05 (2016).

(a) Representative areas; (b)
Scientific areas to assist with
distinguishing between the
effects of harvesting and other
activities from natural
ecosystem changes, as well as
providing opportunities for
understanding the Antarctic
marine ecosystem without
interference; (c) Areas
potentially vulnerable to
impacts by human activities;
(d) Locations where important
ecosystem processes are
amenable to spatial protection.

International
Convention for the
Prevention of
Pollution from
Ships

Special Areas
(Mediterranean Sea; Southern Ocean)
15 Particularly Sensitive Sea Areas

International Convention for the Prevention of
Pollution from Ships, Annex I (oil), II (noxious
substances), IV (sewage), V (garbage).
Adoption: 1973 (Convention), 1978 (1978 Protocol),
1997 (Protocol - Annex VI); Entry into force: 2
October 1983 (Annexes I and II) 27 September 2003
(Annex IV), 31 December 1988 (Annex V).

(a) Preventing and minimizing
pollution from ships - both
accidental and from routine
operations
(b) Special Areas with strict
controls on operational
discharges are included in most
VI Annexes: Oil pollution;
Noxious liquid substances
carried in bulk pollution;
Harmful substances carried in
packaged form pollution;
Sewage pollution; Garbage
pollution; Air pollution.

International
Convention for the
Regulation of
Whaling

2 Whale Sanctuaries
(Indian Ocean; Southern Ocean)

International Convention for the Regulation of
Whaling, Schedule, section 7 (a);
International Convention for the Regulation of
Whaling, Schedule, section 7 (b).

Commercial whaling, whether
by pelagic operations or from
land stations, is prohibited.

Regional Fisheries
Management
Organisations

Areas closed to fishery for VMEs by
NAFO
NEAFC
SEAFO
SIOFA
CCAMLR
GFCM
NPFC
14 Benthic Protected Areas
by SIODFA

Conservation and Management Measures and
Recommendations by each regional fishery
organizations.
Technical report XVII 16/02

(a) Adopt measures for bottom
fishing according to UN
General Assembly Resolutions
on the protection of vulnerable
marine ecosystems, based on
the best available scientific
information.
(b) Follow the FAO Code of
Conduct for Responsible
Fisheries and any other
internationally agreed

(Continued)
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TABLE 1 Continued

Agreement ABMTs/MPAs Decision Criteria

standards, as appropriate.
(c) Prevent significant adverse
impacts of bottom fishing
activities on vulnerable marine
ecosystems.

United Nations
Convention on the
Law of the Sea –
Part XI

13 Areas of Particular Environmental Interest
(Clarion-Clipperton province)

International Seabed Authority Council, Decision of
the Council relating to an environmental management
plan for the Clarion-Clipperton Zone, 26 July 2012,
ISBA/18/C/22;
International Seabed Authority Council, Decision of
the Council of the International Seabed Authority
relating to the review of the environmental
management plan for the Clarion-Clipperton Zone, 10
December 2021, ISBA/26/C/58.

(a) “Vulnerable marine
ecosystems” as defined by the
FAO criteria for deepsea
bottom fishing in the high seas;
(b) Areas representative of the
full range of ecosystems,
habitats, communities and
species of different
biogeographic regions; (c)
Areas of sufficient size to
protect and ensure the
ecological viability and integrity
of the features for which they
were selected.

United Nations
Convention on the
Law of the Sea –
Part XI

3 Areas in Need of Protection
Kane Fracture Zone
Vema Fracture Zone
Romanche Fracture Zone
11 Sites in Need of Protection
12 Sites in Need of Precaution
Areas in Need of Precaution
Based on habitat suitability models
(MAR province) (to be created by the ISA
Council at its next session in 2023)

International Seabed Authority Council, Report of the
Chair of the Legal and Technical
Commission,
18 March 2022 ISBA/27/C/16 Stakeholder consultation
on the draft regional environmental management plan
for the Area of the northern Mid-Atlantic Ridge with a
focus on polymetallic sulphide deposits 14 April 2022
https://isa.org.jm/news/draft-regional-environmental-
management-plan-northern-mid-atlantic-ridge-open-
consultation

a) Prevent habitat loss to
maintain ecosystem viability; b)
Ensure connectivity is
maintained amongst
populations; c) Maintain
representativity of habitats at
the regional scale; d) Maintain
migratory corridors; e)
Maintain feeding and breeding
grounds; f) Maintain ecosystem
function (both benthic and
pelagic); g) Ensure exploitation
does not exceed cumulative
impacts thresholds.
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A B

FIGURE 1

(A) Bathymetric map of the northern Atlantic Ocean highlighting the overlap between national jurisdiction and several ocean governance
instruments: sectoral ABMTs of a regional character (e.g. fishing closures promoted by RFMOs), global treaties (e.g. EBSA), international Conventions
(e.g. OSPAR), areas of intense MSR (Lost City) which overlap with blocks of contracts for exploration of seabed mineral resources (polymetallic
sulphides, PMS) and protection/precaution areas (ISA). (B) Close up of (A) showing the detail of spatial overlap between EBSA, ISA blocks of
exploration, MSR focus areas (IODP wells), active hydrothermal vents and areas preliminarily designated by ISA for precaution and protection.
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Even in the framework of the activities in the Area24, the ISA

considered the possibility of developing ABMTs to protect the

most fragile ecosystems of the ocean regions targeted for mineral

exploration and exploitation. Indeed, pursuant to article 145 of

the UNCLOS, in 2012 the ISA adopted the first, and so far only,

regional environmental management plan (REMP) for the

Clarion-Clipperton Fracture Zone25, the mining province

where most of the exploration licenses have been issued and

where the first exploitation of polymetallic nodules could take

place26 (Christiansen et al., 2022).

The REMP identified nine initial marine areas of particular

environmental interest (APEIs) where the exploration and

exploitation of mineral resources are prohibited for five years

with the objective of protecting biodiversity and ecosystem

structures and functions associated with mining areas27. The

creation of four additional APEIs in the Clarion-Clipperton area

was also decided in December 202128.
24 The International Tribunal for the Law of the Sea has defined

activities in the Area in these terms: ‘the expression “activities in the

Area”, in the context of both exploration and exploitation, includes, first of

all, the recovery of minerals from the seabed and their lifting to the water

surface. Activities directly connected with those mentioned in the

previous paragraph such as the evacuation of water from the minerals

and the preliminary separation of materials of no commercial interest,

including their disposal at sea, are deemed to be covered by the

expression “activities in the Area”’. International Tribunal of the Law of

the Sea, Seabed Disputes Chamber, Responsibilities and obligations of

States Sponsoring Persons and Entities with Respect to Activities in the

Area, Advisory Opinion, 1 February 2011, I. T. L. O. S. Reports 2011 p.10,

paras. 94-95.

25 International Seabed Authority Council, Decision of the Council

relating to an environmental management plan for the Clarion-

Clipperton Zone, 26 July 2012, ISBA/18/C/22.

26 The REMP is a policy document providing the actors involved in the

activities in the Area with management tools aimed at supporting

informed decision-making which balances resource development with

conservation. It also provides a uniform mechanism to identify

representative areas that require appropriate levels of protection in

compliance with the Sustainable Development Goals. See United

Nations General Assembly, Transforming our world: the 2030 Agenda

for Sustainable Development, 21 October 2015, A/RES/70/1.

27 International Seabed Authority Legal and Technical Commission,

Environmental Management Plan for the Clarion-Clipperton Zone, 13

July 2011, ISBA/17/LTC/7, para. 39.

28 International Seabed Authority Council, Decision of the Council of

the International Seabed Authority relating to the review of the

environmental management plan for the Clarion-Clipperton Zone, 10

December 2021, ISBA/26/C/58.
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As interest in exploration and exploitation of mineral resources

has rapidly expanded inothermining areas, the ISA is also convening

workshops and collecting data to compile other REMPs and identify

APEIs in the Mid-Atlantic Ridge, in the Indian Ocean, as well as in

the North-west Pacific and South Atlantic.
29

Along with ABMTs, there is no single definition of an MPA

too, as many of the several treaties allowing for their creation

both within and beyond national jurisdiction provide a

different one.

Among the international instruments with a global character

aimed at the conservation of biodiversity (Ricard, 2019), the

Convention on Biological Diversity (CBD) is the sole treaty

providing for a process for the designation of possible MPAs in

ABNJ, through the decisions of its Conference of the Parties (CoP).

Article 2 of the CBD reflects a widely accepted definition of

protected area that could well be adapted to MPAs. It is

considered ‘a geographically defined area which is designated

or regulated and managed to achieve specific conservation

objectives’30. At the core of this definition lies that MPAs

enjoy special protection vis-à-vis the surrounding areas, as a

result of the more stringent regulation of human activities taking

place therein (Molenaar and Oude Elferink, 2002).

In the context of this designation effort, in 2008 its CoP also

adopted seven scientific criteria for the identification of ecologically

or biologically significant areas (EBSAs) also in the high seas and in

theArea, i.e. ocean areas of recognized importance in terms of their

ecological and biological characteristics for the ecosystem services

they provide to humans31.

To date, more than 270 areas within and beyond national

jurisdiction have been identified as EBSAs (Oral, 2020). However,

the growing number of selected EBSAs does not amount to the

establishment of as many MPAs in ABNJ (Druel, 2012; Warner,

2017). The States Parties to the CBD have, in fact, stressed that the

designation of an EBSA by the CoP is ‘a scientific and technical

exercise’ from which no legal obligation, in terms of their

establishment and management, arises32. In order for EBSAs in

ABNJ to become proper tools for the protection of the marine
29 International Seabed Authority Council, Statement by the President

of the Council on the work of the Council during the first part of the

twenty-fourth session, 13 March 2018, ISBA/24/C/8, para. 9.

30 Convention on Biological Diversity, concluded on 5 June 1992,

entered into force on 29 December 1993, 1760 U. N. T.S. 79 [CBD],

Article 2.

31 Convention on Biological Diversity, Conference of the Parties,Marine

and Coastal Biodiversity, 9 October 2008, UNEP/CBD/COP/DEC/IX/20.

32 Convention on Biological Diversity, Conference of the Parties,

Marine and coastal biodiversity: ecologically or biologically significant

marine areas, 5 December 2012, UNEP/CBD/COP/DEC/XI/17, Annex,

para. 7.
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environment, it would be necessary for them to be associatedwith a

binding conservation and management measure, which is the

essence of any effective MPA33.

In the CBD framework, MPAs are deemed to be the most

effective conservation tool (Heffernan, 2018) to the extent that

they offer a degree of long-term in situ conservation of entire

ecosystems against multiple stressors in specific areas of the

ocean. In particular, there is some scientific agreement that large,

long-term, no-take, well enforced networks of MPAs can help

protect, recover and maintain fish stocks, ecosystem resilience

and habitat structure, thus providing greater ecologic and socio-

economic benefits (Edgard, 2014).
4 Case studies

The two case studies presented in this paper intend to

disclose some of the risks associated, in the long term, with

the lack of a clear governance regarding both legal and

geomorphological aspects in ABNJ, as described in the

previous paragraphs. In particular, the main issues hampering

an effective protection of marine ABNJ are: 1) the almost total

lack of regulation of human activities in the water column

against the specific legal regime for the seabed and the subsoil;

2) the fragmentation of legal regimes applicable to both

domains; and, finally, 3) the difficulty of cooperation among

the regional, sectoral or even universal legal frameworks

involved in the governance of marine ABNJ.

In this context, when addressing the need of protecting the

high seas ecosystem as a whole, the analysis of the competences

and the powers of the ISA and the relevance of the regional or

sectoral organizations or treaties competent in each marine

space are crucial.
34 Convention on Biological Diversity, Expert Workshop to Develop

Options for Modifying the Description of Ecologically or Biologically

Significant Marine Areas, for Describing New Areas, and for

Strengthening the Scientific Credibility and Transparency of This

Process, 27 November 2017, CBD/EBSA/EM/2017/1/INF/1, p. 26.

35 Convention on Biological Diversity, Conference of the Parties,

Marine and Coastal Biodiversity: Ecologically or Biologically Significant

Areas (EBSAs), 17 October 2014, UNEP/CBD/COP/DEC/XII722.
4.1 Lost City

The first case study focuses on an area of the Mid-Atlantic

Ridge, informally known as Lost City which is completely

located in ABNJ at 800 m water depth (Figures 1A, B).

The Lost City hydrothermal field is formed by actively

venting relatively cool (40–75°C) carbonate chimneys that

tower 60 m above the surrounding seafloor making them

distinctly different from mid-ocean-ridge hot (200–400°C)

sulphide hydrothermal vents, popularly known as ‘black
33 Convention on Biological Diversity, Expert Workshop to Develop

Options for Modifying the Description of Ecologically or Biologically

Significant Marine Areas, for Describing New Areas, and for

Strengthening the Scientific Credibility and Transparency of This

Process, 27 November 2017, CBD/EBSA/EM/2017/1/INF/1, p. 14 and 30.
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smokers’. The Lost City pinnacles vent alkaline fluids, rich in

hydrogen and methane, and support dense microbial

communities that include peridotite-hosted anaerobic

thermophiles, which have been thriving life for at least the last

40,000 years (Ludwig et al., 2006). It was discovered in December

2000 during a research cruise with camera-assisted submersible

dives (Kelley et al., 2001). Thereafter, several MSR expeditions,

including by International Ocean Discovery Program (IODP)

Expeditions (Früh-Green et al., 2018), have been prodromal for

the acquisition of data on the uniqueness, relevance to the

history of life on Earth, vulnerability, productivity, and

biological diversity of the site, that are required under the

CBD for a site to qualify as an EBSA (Figure 1B). Because of

the features of this unique biotope, in 2014 the CBD highly

ranked Lost City against most of these EBSA criteria34 and its

CoP adopted a decision recognizing that it may require

enhanced conservation and management measures35.

Despite the outstanding biological and geological relevance

of the site, in August 2017, the ISA executive organ, the Council,

- based on the recommendation of its subsidiary organ, the Legal

and Technical Commission (LTC)- approved the application for

a plan of work for exploration for polymetallic sulphides,

submitted by the Ministry of the Environment of Poland36,

covering an area comprising Lost City.

Following this approval, Poland entered into a 15-years

contract with the ISA for exploration, starting from 12

February 2018. The LTC recommendation, and the Council

decision, did not acknowledge the previous inclusion of Lost

City in the EBSA list, and did not either recognize that this

particularly vulnerable and fragile site, identified through the

same scientific criteria used for the selection of APEIs, deserves

protection.37 Indeed, the LTC only pointed out that no MPA had

officially been designated in the contract area yet.
36 International Seabed Authority, Decision of the Council of the

International Seabed Authority relating to an application by the

Government of Poland for approval of a plan of work for exploration for

polymetallic sulphides, 10 August 2017, ISBA/23/C/14.

37 International Seabed Authority Council, Decision of the Council

relating to an environmental management plan for the Clarion-

Clipperton Zone, 26 July 2012, ISBA/18/C/22.
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Only recently, the ISA, in drafting a REMP for the northern

Mid-Atlantic Ridge, provided for specific management measures

addressed to sites in need of protection where VMEs have been

identified.38 In principle, Lost City falls in this category but, with

the aim of guaranteeing the security of contract tenure provided

by the UNCLOS, any management and conservation measure

determined under the drafted REMP will only apply to

exploitation activities. In other terms, no limitation to

exploration activities is foreseen, entailing the complete lack of

protection of Lost City and associated VMEs in the

exploration phase.

This case study offers food for thoughts from both the

scientific and legal perspectives.

Firstly, it is highly controversial to what extent ISA has

effectively protected vulnerable areas. Indeed, as certain types of

exploration activities could result in harm to the marine

environment, and considering that Lost City had been already

included in the EBSA list, it appears almost unexpected that no

precautionary measure had been adopted or recommended by

ISA in the relevant area. This would be mandated under

Regulation 33.4 on prospecting and exploration for

polymetallic sulphides in the Area, which expressly entrusts

the LTC to determine appropriate management measures to

protect VMEs from harmful effects caused by any activity

regulated by the Authority in the Area, in compliance with the

precautionary approach.
39

The mentioned legal constraints had not necessarily implied

the rejection of a plan of work for exploration, but at least the

adoption of some amendments to its geographical scope to avoid

impinging on Lost City. In this perspective, the case under

review offers a lesson to be learned for future activities in the

Area - including exploration - as it illustrates the need to include

a specific provision preventing the approval of licenses in areas

already identified by other competent organizations as deserving

specific protection in the ISA regulatory framework.

Another relevant issue to take into consideration regards the

interplay between the MSR regime and the rights granted to

contractors in the areas under license with the ISA. The topic has

recently attracted attention as the IODP expedition at Lost City

in 2023 is fast approaching40 (see Figure 1B).
38 International Seabed Authority Council, Regional Environmental

Management Plan for the Area of the northern Mid Atlantic Ridge (MAR)

with a focus on polymetallic sulphides, 17 August 2022, ISBA/27/C/38.

39 International Seabed Authority Assembly, Decision of the Assembly

of the International Seabed Authority relating to the regulations on

prospecting and exploration for polymetallic sulphides in the Area, 15

November 2010, ISBA/16/A/12/Rev.1, regulation 33 (4)

40 Building Blocks of Life, Atlantis Massif International Ocean Discovery

Program Expedition 399. Available at: http://iodp.tamu.edu/scienceops/

expeditions/atlantis_massif_blocks_of_life.html
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The crucial question concerns whether any State or private

entity can carry out MSR in an area already under exploration or

exploitation license with the ISA. If so, it is to be ascertained

what kind of MSR activities can be conducted so as not to

interfere with the contractors’ exercise of rights and

the obligations.

Guidance in this respect is provided by article 147.1 and

147.3 of the UNCLOS. The former requires that contractors

carry out their activities in the Area with reasonable regard for

other activities in the marine environment, while the latter

establishes that other activities in the marine environment

shall be conducted with reasonable regard for exploration and

exploitation in the Area.

The reciprocity clause contained in article 147 suggests that

the contractors’ rights do not necessarily prevail on the freedom

of MSR in the Area. The balance between the two different

legitimate interests shall be struck on a case-by-case basis

(Vöneky and Beck, 2017).

The ISA has an important role to play in this respect. In

fact, in the light of the powers attributed to the Authority,

both in the conclusion of exploration and exploitation

contracts and in conducting and coordinating MSR, it is

best placed to ensure that all the rights and obligations are

properly balanced.

The interplay between MSR and exploration contracts also

stands out with respect to the protection of the marine

environment. From this point of view, it is to be underlined

that different standards for the protection of the marine

environment are applicable to certain activities when carried

out under an exploration contract or as a form of MSR. In

particular, under the Recommendations for the guidance of

contractors for the assessment of the possible environmental

impacts arising from exploration for marine minerals in the

Area (the Recommendations) issued by the LTC41, that

contractors are required ‘to observe as far as reasonably

practicable’42, there are certain exploration activities which

require a prior EIA. Instead, when conducted by researchers,

the very same activities do not need to comply with such strict

requirements and do not need prior authorization by the ISA. It

is evident that, on the one hand, this produces an advantage for

the latter, which can carry out their activities without additional
41 International Seabed Authority Council, Legal and Technical

Commission, Recommendations for the guidance of the contractors for

the assessment of the possible environmental impacts arising from

exploration for marine minerals in the Area, 30 March 2020, ISBA/25/

LTC/6/Rev.1.

42 International Seabed Authority Assembly, Decision of the Assembly

of the International Seabed Authority relating to the regulations on

prospecting and exploration for polymetallic sulphides in the Area, 15

November 2010, ISBA/16/A/12/Rev.1, Annex IV, standard clause 13.2 (e)
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burdens, but on the other it can jeopardise the protection of the

Area, the ISA is called to ensure.

Even though the ISA has no general explicit competence in

regulating MSR in the Area under the UNCLOS, the case under

review confirms that the ISA has a central role in this respect

when coordinating different and overlapping activities,

including MSR.

An additional point to consider relates to the collection of

baselines data, a contractual obligation for operators (Madureira

et al., 2016). According to the Recommendations, throughout

their activities contractors are required to collect environmental

data43 and to evaluate the genetic connectivity among the species

found in the area44.

In particular, during an exploration contract for polymetallic

sulphides near active hydrothermal vents, like Lost City, a

contractor should collect, through precision techniques and

remotely piloted vehicles, a statistically significant number of

samples of microorganisms45. They should then be subject to

genetic sequencing and, when possible, cultivation to enable the

identification of new species46.

These procedures resemble, at least in some of their parts,

the bioprospection activities that the BBNJ agreement is now in

the process of regulating and for which a benefit sharing

mechanism is also under development (Rovere, 2018).

Contrary to what currently envisaged under the last version of

the BBNJ agreement,47 if the collection of this genetic material

takes place in the context of mineral exploration, the information

obtained through these techniques would not be included in the

ad hoc benefit-sharing mechanism, but they would be part of the

DeepData database of the ISA, accessible by the international

community and aimed to increasingly collect more precise

environmental protection measures by the organization48.
43 International Seabed Authority Council, Legal and Technical

Commission, Recommendations for the guidance of the contractors for

the assessment of the possible environmental impacts arising from

exploration for marine minerals in the Area, 30 March 2020, ISBA/25/

LTC/6/Rev.1, para 15 (d) (iii)

44 Ibidem, para 15 (d) (vii)

45 Ibidem, para 15 (d) (ii)

46 Ibidem, para 48.

47 Intergovernmental conference on an international legally binding

instrument under the United Nations Convention on the Law of the Sea

on the conservation and sustainable use of marine biological diversity of

areas beyond national jurisdiction, Further revised draft text of an

agreement under the United Nations Convention on the Law of the Sea

on the conservation and sustainable use of marine biological diversity of

areas beyond national jurisdiction, 1 June 2022, UN. doc. A/CONF.232/

2022/5.
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It should be however pointed out that the environmental

data made publicly available by operators, including those

related to living marine resources, is quite variable and

sometimes very limited, despite this being a specific obligation

under exploration contract49.

The poor quality and quantity of environmental data

disclosed by contractors is often, and even recently, discussed

and complained by the Council during the analysis of

exploration annual reports50. Despite this, the ISA never

adopted sanctioning measures to induce contractors to comply

with their obligations in the collection of baseline data.

This limited exercise of enforcement powers by the ISA could

well result in operators interested in the MGR of a certain area,

rather than in the exploration activities, to conclude an

exploration contract with the Authority in order to carry out

legally, but outside the framework of the BBNJ agreement,

bioprospection activities. This would favor the collection of

information that, only incidental to the exploration activity, are

instead significant for commercial developments related to MGR

and which would escape the benefit sharing mechanism currently

under discussion in the BBNJ agreement (Morgera, 2018).
4.2 The South-West Indian Ridge

The second case study focuses on the South-West Indian Ridge

(SWIR), that, in the last decades, has gained increasing strategic

interest since it accommodates several anthropogenic activities,

from maritime transportation to fishing, and more recently the

exploration and future exploitation of polymetallic sulphides.

The existence of hydrothermal venting along the ultraslow

and oblique spreading SWIR was confirmed in 1997, when four

active and inactive vent sites were discovered at the Longqi vent

field in 2800 m water depth (Tao et al., 2012; Figure 2A). The

SWIR is of paramount importance because it is the only known

route for migration of chemosynthetic deep-sea vent fauna

between the Atlantic, Indian and Pacific Ocean (Copley et al.,

2016). However, the understanding of vent population

connectivity in the Indian Ocean is hampered by the lack of
48 The database is available at https://data.isa.org.jm/isa/map/

49 International Seabed Authority Council, Decision of the Council of

the International Seabed Authority relating to amendments to the

Regulations on Prospecting and Exploration for Polymetallic Nodules in

the Area and Related Matters, 22 July 2013, ISBA/19/C/17, Annex II,

Section V.

50 International Seabed Authority Council, Statement by the President

of the Council on the work of the Council during the second part of the

twenty-seventh session Addendum, 1 August 2022, ISBA/27/C/21/Add.1,

para. 36.
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large-scale surveys of the seafloor with the few existing data

collected through ISA mineral exploration contracts (Perez et al.,

2021) (Figure 2A). Due to intense human activities in the area,

newly discovered species in the Longqi field, like the scaly-foot

snail Chrysomallon squamiferum (Chen et al., 2015), has already

been listed as endangered under criteria B2ab(iii) of the IUCN

Red List in 2018 (Sigwart et al., 2019).

Against the growing economic interest in bottom fishing and

in pursuance of the recalled UNGA resolution on the protection

of VMEs in this wide ABNJ, few initiatives for its protection have

been adopted only within the framework of the CBD and of

some competent RFMOs.

In 2012, the CBD COP identified several EBSAs in the

region51, including the Atlantis Bank (Figures 2A, B), whose

relevance depends on uniqueness or rarity, on the presence of

pelagic armorhead and sensitivity to bottom trawling52. The

latter method is widely used for deep-sea fisheries in the region,

and it is intensively carried out in the proximity of seamounts -

that represent hot spots for many marine species - with
51 Convention on Biological Diversity, Conference of the Parties, Marine

and Coastal Biodiversity: Ecologically or Biologically Significant Areas

(EBSAs), 17 October 2014, UNEP/CBD/COP/DEC/XII722.

52 For these information, consult the clearing house mechanism at

https://chm.cbd.int/database/record?documentID=204015
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deleterious consequences for both the preservation of the

deep-sea features and the conservation of target and associated

species (Clark et al., 2019; Van Der Grient, 2021).

In this context, already in 2006, some fisheries companies

active in the area since 2000, aware of the damages produced by

bottom trawling on fragile ecosystems, constituted the Southern

Indian Ocean Deepsea Fishers Association (SIODFA)53 with the

aim to safeguard their long-term sustainable use and

conservation. In particular, while they self-limited bottom

trawling in some areas of the region, they also took the lead of

the process for the creation of the Southern Indian Ocean

Fisheries Agreement (SIOFA). Thanks to the spur of SIODFA, this

agreement54 - covering only ABNJ in the southern Part of Major

Fishing Area 51 and 57 (Figure 2A) 55 - was concluded in 2006,

entered into force in 2012 and now counts 10 contracting parties56,
A B

FIGURE 2

(A) Bathymetric map of the central and southern Indian Ocean showing the overlap between national jurisdiction and other ocean
governance instruments such as fishing closures and benthic protected areas promoted by RFMOs and other fishery organizations, areas
of intense MSR (Logqi and Cheoeum hydrothermal fields) which overlaps with ISA blocks of contracts for exploration of seabed mineral
resources (polymetallic sulphides, PMS). (B) Close up of (A) showing in greater detail the geographical overlap between EBSA, sites of
scientific interest, areas protected by RFMOs and other fishery organizations and areas of mineral exploration licensed by ISA along the
SWIR (South West Indian Ocean Ridge).
area since 2000.

54 Southern Indian Ocean Fisheries Agreement, concluded on 7 July

2006, entered into force on 21 June 2012, 2835 UNTS 409. [SIOFA]

55 SIOFA, article 3.

56 Australia, China, Cook Island, European Union, France, Japan, Korea,

Mauritius, Seychelles, Thailand
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one cooperating non contracting party57 and a participating

fishing entity58.

In 2015, the SIODFA, which enjoys an accredited observer

status, proposed to the Meeting of the Parties (MoP) of SIOFA

the creation of 11 benthic protected areas (BPAs)59.

Despite the MoP did not endorse the SIODFA proposal,

BPAs have been de facto protected by self-limitations endorsed

by the fishing companies belonging to the SIODFA.

Interestingly, in 2011, in the proximity of one of those BPAs,

known as Bridle, where a voluntary closure to deep-sea bottom

fishing by SIODFA was in place60, a State-owned entity sponsored

by China, the China Ocean Mineral Resource Research and

Development Association (COMRA or the Chinese company)

obtained a license for the exploration of polymetallic sulphides

(Figure 2B). The Bridle BPA, a zone of knolls and ridges in almost

pristine condition, previously unmapped and undescribed,

partially overlaps with the contract area (Figure 2B).

In the assessment required for the recommendation of the

approval of a license with the ISA, the LTC asked COMRA for

assurances that the proposed exploration activities provide for

the effective protection and preservation of the marine

environment and that exploration installations do not cause

interference in areas of intense fishing activities.

In answering the requests from the LTC, the Chinese company

restated its commitment to protect benthic ecosystems61, thus

complying with relevant UNCLOS provisions and with relevant

UNGA, FAO and SIOFA resolutions, nevertheless ignoring the

long-lasting practice of protection of VMEs put in place on a

voluntary basis by SIODFA.

This second case study confirms some of the issues already dealt

with in the previous one and epitomizes some specific aspects

deserving further scrutiny. Indeed, even in this region of the Indian

Ocean, the poor environmental protection of the seabed beyond

national jurisdiction comes into play. In fact, also in this case the

grantingof an ISAexploration license in anareapartially overlapping

with a protected area impinges on environmental protection.
57 Comoros

58 Chinese Taipei

59 Southern Indian Ocean Fisheries Agreement Scientific Committee,

Southern Indian Ocean Deepsea Fishers Association (SIODFA) Benthic

Protected Areas in the Southern Indian Ocean, February 2016, SC-01-

INFO-15.

60 By way of example, on a voluntary basis, Japan prohibited its vessels

to fish in those BPA recognised by SIODFA as deserving protection

61 In te rna t iona l Seabed Author i t y Counc i l , Repor t and

Recommendation to the Council of the International Seabed Authority

relating to an application for approval of a plan of work for exploration for

polymetallic sulphides by the China Ocean Mineral Resources Research

and Development Association, 8 July 2011, ISBA/17/C/11, para. 29.
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As both ISA and SIOFA were unable to adopt measures to

safeguard the VMEs of the area, they relied upon the unilateral

commitment of private entities to ensure their protection. This

aspect is remarkable as it shows how private entities attempt to

fill the gaps left by those international organisations, which have

the main responsibility to protect the marine environment.

The consequence of such self-limitation is quite paradoxical

as it implies a compression of fishing activities in absence of

similar restraint for other economic activities which are equally

or even more destructive of the marine environment.

Moreover, this case brings again into play the only limited

application of the principle of due regard provided by article 147

UNCLOS and of the other provisions of the convention applicable

to the high seas aswell as the Fish StockAgreement.Despite SIOFA

was created to implement the Fish Stock Agreement in the part it

prescribes the creation of RFMOs, no conservationmeasure for the

living resources of the area was adopted by its MoP. By the same

token, the COMRA exploration contract was issued by the ISA just

fewmonthsbefore the entry into force of SIOFAandof the creation

of an EBSA in the area. While, formally speaking, the ISA

exploration license was issued in the absence of any SIOFA or

CBD conservationmeasure, from a substantial point of view it was

certainly aware of the SIODFA voluntary self-restraint in the

contract area, which it should have taken into account.
5 Conclusion

The issues discussed in the previous paragraphs, and in

particular the analysis of the two case studies, allow to draw

some conclusive remarks.

As shown in the case studies,manyhuman activities are carried

out in areas beyond national jurisdiction and they often overlap

each other, resulting in a number of conflicts of use and threats to

the marine environment. In this context, several factors hindering

the establishment and effectiveness of ABMTs and MPAs that are

tools for the protection of the marine environment and its

biodiversity have been highlighted. Two of them are particularly

relevant. On the one hand, the non-universal application of the

treaties that allow for the establishment of ABMTs in the areas

under analysis which are only binding upon their parties. On the

other hand, the non-cross-sectoral nature of the protection and

conservation measures adopted under these treaties.

A concrete example of cooperation trying the overcame the

latter issue, despite only on a regional and sectoral basis, relates

to the Collective arrangement between the OSPAR Commission

and the NEAFC62. Its main objective is to promote the exchange

of information on the activities of each organization and on the

adopted conservation and management measures, with the aim
62 The text of the Agreement is available at ospar.org/documents?

v=33030 [Accessed on October 12, 2022]
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of coordinating the ABMTs and promoting the protection of

ABNJ of the North-East Atlantic (Figure 1A). Initial contacts

between OSPAR, NEAFC and the ISA started in 2008 and

mainly related to the proposed creation of the Charlie Gibbs

MPA in an area beyond national jurisdiction of the North-East

Atlantic Ocean (Figure 1A). As the only organization having a

mandate on the exploration and exploitation activities of the

Area and on the protection of the marine environment from

their harmful effects, the States Parties to OSPAR advanced to

the ISA a proposal for a collective agreement. However, in 2015

some ISA Council members considered it premature to proceed

towards a formal coordination with other international

organizations and opposed to the conclusion of the agreement.

Contrary to the original expectation to involve all the

international organizations with a mandate in ABNJ in the

region, the Collective agreement was only concluded between

OSPAR and NEAFC. Despite this, since their first joint meeting

in 2015, the ISA has participated to the work as an observer,

highlighting the recognized relevance of a joint action for the

protection of marine ecosystems.

The Collective arrangement is just an example to highlight

the desirability of promoting cooperation among organizations

and conventional regimes on a regular and even permanent

basis. In this scenario, a more structured system of cooperation

among States and international organizations is crucial as it

would allow for the identification of the most appropriate tools

for the protection and preservation of a certain geographical area

from the cumulative impacts of human activities at sea. A

globally accepted system to create universal ABMTs including

cross-sectoral MPAs that extends, at the same time, to the high

seas and the Area and that relates to the numerous human

activities that may take place in the same areas, is highly

desirable to counter the existing piecemeal approach. This can

be achieved through the ongoing negotiation process for the

BBNJ agreement, provided that it will be given sufficient room to

allow for coordination between the existing specialized

organizations and frameworks and for the creation of new

ABMTs and MPAs by its CoP.

Finally, this research has highlighted the relevance of ISA to

proactively exercise in the Area powers and functions in the field of

protection of the marine environment and coordination among

different human activities taking place in ABNJ, including MSR.

This is an important element to take into account when considering

the role that the ISA could play in the framework of the new BBNJ

agreement, with respect to some of its parts, like those concerned

with MGR and the creation of cross-sectoral ABMTs.
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The shipping industry plays a vital role in the world trading system and in

maintaining the stability of global supply chains. However, we cannot ignore the

damage it brings to themarine environment. With a focus on protecting themarine

environment, the sustainable development of shipping companies has also drawn

growing attention. This study examines the sustainable shipping management

practice system and develops a comprehensive framework to evaluate the

significance of influencing elements and prioritizes those factors. This paper

adopts a fuzzy analytic hierarchy process method. It establishes a total of 11

sub-index systems from three aspects: the external policy pressure of shipping

companies, the ecological design of shipping services, and the cross-functional

green management within shipping companies. We used the fuzzy analytic

hierarchy process (FAHP) to analyze data collected from 37 experts in the

Chinese shipping industry. The findings show that external policy pressure is the

most critical factor influencing sustainable shipping management, followed by

eco-design and cross-functional green management. These factors have a big

impact and provide management references for shipping company managers and

policymakers. They also give the government a company perspective when

creating pertinent regulations.

KEYWORDS

sustainable shipping management, fuzzy analytic hierarchy process, institution pressure,
eco-design, cross-functional
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1 Introduction
With ocean shipping playing an essential role in logistics

transportation now, it plays a vital role in maintaining global

industrial supply chain stability (Tong, 2022). However, since the

COVID-19 pandemic, the world economy has been seriously

adversely affected (Pang et al., 2021), and the shipping industry also

has faced unprecedented challenges. The impact of COVID-19 on the

shipping industry includes, but is not limited to, a decrease in

maritime trade volumes (Elmi et al., 2022), terminal closures

(Dulebenets, 2022), soaring freight rates (Jin et al., 2022), decreased

passenger activity (Chen et al., 2022), and disruptions in global supply

chains (Cullinane and Haralambides, 2021).

However, as the aftermath of COVID-19 on the world economy

wanes, the demand for shipping services is gradually increasing. The

effects of the shipping industry on the environment and society are

still a topic of discussion. It’s thought that pollutants like greenhouse

gases and shipping waste greatly impact the marine ecosystem (Wan

et al., 2016; Wu et al., 2020). Researchers regard sustainability as the

long-term and ultimate goal of human beings, and the sustainability

of the marine environment has also received increasing attention

from society (Iannaccone et al., 2020; Tran et al., 2020; Tong, 2022).

As a result, policymakers have implemented and tightened various

regulations, focusing on the sustainable management of

shipping companies.

We cannot overstate the importance of environmental

stewardship in contemporary organizations (Jackson et al., 2011;

Khatoon et al., 2022). Existing research suggests that environmental

practices can improve firm efficiency and provide a competitive

advantage (Faleye and Trahan, 2011; Shin et al., 2017; Khatoon

et al., 2022). Therefore, companies are becoming increasingly aware

of the strategic importance of environmental management practices

(Sroufe, 2003; Kleindorfer et al., 2005; Pagell & Gobeli, 2009; Yang

et al., 2011). ISO 14001 is the most important environmental

management standard, requiring companies to focus on their

environmental responsibilities (Nawrocka and Parker, 2009). In

addition, environmental law has developed into a specialized legal

field, among which UN member states adopted marine protection

and sustainable development goals in September 2015 (Ebbesson,

2010; Shamsuzzaman and Islam, 2018).

Regulations about marine environment include different

conventions, declarations, and agreements covering the

international marine and coastal environment sectors, including the

United Nations Convention on the Law of the Sea in 1982 (LOSC),

the United Nations Conference on Environment and Development

(UNCED), the International Maritime Organization Convention

(IMO), and the Convention on Biological Diversity (CBD), among

others (Shamsuzzaman and Islam, 2018). As a critical stakeholder,

international shipping companies also play an essential role in global

sustainable development (Yuen et al., 2018; Wang et al., 2020).

Therefore, all these regulations encourage shipping companies to

focus on sustainable shipping management (SSM).

Existing studies have researched the impact of the formulation and

implementation of environmental management initiatives on corporate

performance, but most focus on the financial and business performance

of the organization (Yang et al., 2011; Yuen et al., 2019; Tran et al., 2020).
Frontiers in Marine Science 02187
In contrast, there is a lack of comprehensive research on the sustainable

management of shipping companies. This study refers to the existing

research on the company SSM and constructs a framework of influencing

factors. In exploring how organizations respond to external policy

pressures, this study uses the widely-used institutional theory to

investigate organizational adopting and disseminating practices. In

contrast to other approaches, such as the resource-based view and

dynamic capability theory, we adopted the institutional theory to

illustrate how social pressures rather than political and economic

factors influence an organization’s behaviors and decisions (Tuczek

et al., 2018; Yang et al., 2021). This approach is more in line with the

purpose of this study, which looks at how shipping companies

implement SSM in the face of strict external marine protection

regulations. In addition, we introduce the concepts of eco-design and

cross-functional green management more comprehensively in the service

products and internal management provided by shipping companies,

used to consider the influencing factors applicable in SSM. This research

fully explores the system of sustainable shipping management from three

levels—external environment, service product design, and internal

management— to identify the influencing factors, screen their

priorities, and determine the sustainable development strategies of

shipping companies based on the results.

This study adopts the fuzzy analysis hierarchical process (FAHP)

method to solve the above research problems. Researchers use the

FAHP for problem-solving, alternative solutions, prioritization,

conflict resolution, participatory decision-making, and decision

support, and its application has many practical advantages (Haya

and Fujii, 2020). This study is crucial because it systematically

establishes a structure for evaluating SSM from various aspects,

filling the research gap in maritime company development.

Researching the practical implications of such a comprehensive

evaluation index framework is also important.

The study consists of the following parts. First, section 2 presents

a related literature review. Section 3 details the FAHP method and its

application in this study. Then, Section 4 presents the findings and

discussions. Lastly, Section 5 provides a conclusion and this study’s

limitations, including the scope of future research.
2 Literature review

This paper provides a thorough analysis and collation of existing

research findings to identify sustainability factors in the development

of maritime enterprises. There are global-scale discussions on

concepts related to sustainable development, such as sustainable

shipping management, company environmental performance, and

institutional pressure. Although existing research has studied these

concepts, problems have also arisen. For example, how sustainable is

the shipping enterprise? Also, how does one carry out the sustainable

development of a shipping company?

To answer those questions, we refer to the extensive research on

sustainability and use the concept of sustainable shipping management

(SSM) in existing research to measure it (Li et al., 2017; Su et al., 2020;

Aslam et al., 2022; Waqas et al., 2022). We reviewed the existing

literature and proposed a more comprehensive framework

(institutional pressure, eco-design of shipping services, cross-

functional green management) to contribute to the current literature.
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2.1 Sustainable shipping management

Many studies indicate that companies should strive for profit, and

social and environmental responsibility, i.e., to adopt a management

style that seeks sustainable development through social and

environmental responsibility (Carter and Rogers, 2008; Balkyte and

Tvaronaviciene, 2010; Shin et al., 2017; Dmytriyev et al., 2021). For

example, Shin et al. (2017) studied customers’ perceptions of the

shipping industry’s sustainable activity responses. They argued that

environmental and social responsibility could improve customer

satisfaction and repurchase intentions, leading to a company’s

improved financial performance and sustainability. In addition,

there is also research on shipping companies’ sustainable shipping

management at the level of resource development and supply chain

management—SSM adopts an organization’s activities and principles

to solve social and environmental issues in its operations to seek

sustainable development (Tran et al., 2020).

It is worth noting that internal and external factors influence the

company’s choice of corporate environmental work objectives.

Among these are an understanding of the company’s larger-scale

operations, environmental ambitions, and financial capacity

(Nawrocka and Parker, 2009). Moreover, according to existing

research, when considering the conditions for SSM enhancement

from the perspective of resources, one needs to consider internal

tangible and intangible resources, relational resources, and technical

resources (Hart, 1995; Tran et al., 2020). This consideration is also

known as sustainable resource development, supply chain

collaboration, and sustainable technology development, which can

significantly impact the SSM of shipping companies. Also, one needs

to consider stakeholder support and participation when using a

shipping company’s positioning perspective to describe its expected

future path, that is, to meet the sustainability needs of stakeholders

(Tran et al., 2020).

Researchers have also shown SSM in so many aspects as having a

positive impact on company performance (Yang et al., 2011; Shin

et al., 2017; Yuen et al., 2019; Tran et al., 2020; Petera et al., 2021).

Several factors will impact the achievement of corporate green goals

and sustainable development, including government regulation and

market competition (Klassen and McLaughlin, 1996; Meng et al.,

2019; Ma and Men, 2022), product development that considers the

process and environmental performance (Kiurski et al., 2017;

Rodrigues et al., 2017; Fung et al., 2021), and internal management

that emphasizes the coordination of functional departments (Darnall

et al., 2008). However, there has been no systematic review of these

factors, so it is impossible to determine the magnitude of the impact of

each element on SSM based on existing research. Therefore, one must

consider these influencing factors in a complete evaluation system.
2.2 Institutional pressure

As early as the mid-1970s, some scholars put forward institutional

theory (IT) when studying organizations. They argued that external

factors of “social health” largely shaped organizations’ internal

structures and procedures, not only external factors relating to the

economic goals of cost minimization and profit maximization (Meyer

and Rowan, 1977; Dimaggio and Powell, 1983; Guerreiro et al., 2021).
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A key element of IT includes social behavior, which helps to build a

structure’s rules, values, and norms, and provides legitimacy to

organizations that abide by those rules (Meyer and Rowan, 1977;

Guerreiro et al., 2021). Existing research indicates that organizations

oriented toward environmental management are better at

environmental sustainability than those without environmental

management (Nawrocka and Parker, 2009; Ahmed et al., 2021).

From a government perspective, regulations related to

environmental management indicate that the government is aware

of regulatory needs or opportunities that sustainable management

systems can address. Regulators at all levels provide possible controls

for sustainable development frontrunners, one of the benefits to the

organization (Nawrocka and Parker, 2009). In general, under such

institutional pressure, organizations gain legitimacy and benefits by

actively seeking to meet society’s expectations, which has led to an

emphasis on company environmental sustainability performance.

Existing research shows that challenging environmental practices

such as green product design and adopting green manufacturing

processes emphasizing technology and outcomes are susceptible to

internal pressures driven by resource and technology scarcity (Flynn

et al., 1995; Meng et al., 2019; Ma and Men, 2022). In addition, the

management principles or soft environmental management of

sustainable policies adopted by a company to improve the

environment, such as sustainable information collection, sustainable

information disclosure, employee training, and employee

participation, are more susceptible to external pressures from the

government and market (Klassen and McLaughlin, 1996; Trumpp

et al., 2015; Ma and Men, 2022). There are also studies on the impact

of government regulations and regulatory measures in the research on

supply chain management and regional ecology (Govindan et al.,

2014; Mathiyazhagan et al., 2014; Haya and Fujii, 2020), but rarely

research on the impact of this on the performance of shipping

companies from the perspective of maritime law.

We should note that existing studies have called for the need to

formulate appropriate environmental policies, such as mandatory

disclosure of environmental information and punishment of

environmental violations, to encourage companies to achieve better

environmental sustainability (Li et al., 2017). For example, Meng and

Zhang (2022) call for governments to make environmental

disclosures mandatory for companies by enacting laws and policies.

Therefore, in addition to the existing studies on the influencing

factors of the environmental performance of shipping enterprises

from the aspects of enterprise economy and technology, a more

scientific and comprehensive approach to accurately judge the

influencing factors of the sustainable management of shipping

enterprises is to consider external policy pressures and how

management and employees react to it.

According to institutional theory, the impact of regulations and

norms on corporate behavior is in three categories: formal laws and

regulations, social norms, and informal social knowledge (Mudambi

and Navarra, 2002). The enforcement intensity refers to

implementing different conventions, declarations, and agreements,

established between various countries and world organizations.

Numerous studies have shown that institutional pressures from a

company’s external environment can reshape organizational behavior

(Okhmatovskiy and David, 2012; Colwell and Joshi, 2013; Bertassini

et al., 2021). Therefore, in this study, we assert that the intensity of
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implementing conventions and agreements such as UNCLOS and the

IMO Convention will reshape the sustainable management of

shipping companies. In addition, Soares et al. (2021) asserted that

social norms influence organizational behavior.

In this study, we believe that the initiatives of marine

environmental organizations and other societal pressures to regulate

environmental protection impact shipping companies’ sustainable

shipping management behavior. Furthermore, the knowledge

(cognitive level) of top management and their employees within an

organization can impact its behavior (Contractor et al., 2020). We

believe that the environmental knowledge of shipping company

management and employees is an essential factor influencing

sustainable shipping management. In light of this, we divide the

factors that affect the sustainable management of shipping companies

into three points: intensity of law enforcement (laws and regulations),

normative pressures of the shipping company, and informal social

knowledge of the shipping company.
2.3 Eco-design of shipping services

The early stages of a product’s development define 80% of its

sustainability performance; therefore, company product design must

address the sustainability of processes and environmental

performance (Rodrigues et al., 2017; Enyoghasi and Badurdeen,

2021; Fung et al., 2021). As such, researchers have proposed the

concept of sustainable shipping management to enhance the

competitive advantage of shipping companies by lowering costs and

providing differentiated services (Lindstad et al., 2016; Lam and

Wong, 2018; Yuen et al., 2019; Wang et al., 2021). For example,

Wang et al. (2021) proposed that shipping firms create an external

sustainable image to enhance competitive advantage while managing

sustainably internally. Thus, to provide shipping services, shipping

companies must consider sustainability and competitive advantages,

which is how to introduce eco-design.

Eco-design is one of a series of initiatives for sustainable

development. Its significance is to consider environmental issues

during product development and related processes without

compromising standards such as function, quality, cost, etc., to

reduce the product life cycle’s environmental impact (Pigosso et al.,

2013; Pigosso et al., 2015; Kiurski et al., 2017; Manzardo et al., 2021;

Zeng et al., 2021). In addition, eco-design work is beneficial for

companies to gain potential commercial benefits in developing new

markets, increasing innovation levels, reducing costs, and compliance

(Carroll and Shabana, 2010; Heras-Saizarbitoria et al., 2011; Plouffe

et al., 2011).

Existing research has recognized the importance of eco-design

and its practice and has mostly focused on product and process-

oriented performance research in manufacturing firms (Boks, 2006;

Boks and Stevels, 2007; Manzardo et al., 2021; Zeng et al., 2021). But it

remains unclear how to integrate eco-design into business processes

based on a continuous improvement framework. Therefore, there are

also studies on the eco-design management model based on maturity,

which explores the best practices of eco-design from three aspects:

management practices, operational practices, and methods and tools

(Pigosso et al., 2013). In Rodrigues et al. (2017) follow-up study, the
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researchers combined literature research and experts’ opinions to

summarize 62 performance indicators of the ecological design process

based on implementation, which is currently a more detailed and

operable ecological practice performance indicator system. However,

all evaluations do not consider the company’s higher-level operating

systems and strategies (e.g., cost structure, marketing and operating

strategies, stakeholders, etc.).

Existing studies have pointed out that internal and external

stakeholders play a crucial role in promoting corporate

environment-related performance (Klewitz and Hansen, 2014;

Kiurski et al., 2017; Nguyen et al., 2021). For example, a study of

interviews with 32 printing companies concluded that company

owners are important drivers of environmental practices (Kiurski

et al., 2017), while production tools and methods that conform to

environmental practices are also effective in terms of cost (Borchardt

et al., 2011). Research by Nguyen et al. (2021) also confirms that

stakeholder engagement and board frequency influence an

organization’s environmental performance. Moreover, many studies

have shown that organizations should fully consider the eco-design of

shipping service products at the corporate strategy and operational

levels. Therefore, based on previous research, this study refers to the

thematic grouping of eco-design practices by Rodrigues et al. (2019)

and proposes four indicators: incentives and awareness for eco-design

of shipping services, marketing and communication for eco-design of

shipping services, portfolio management of shipping services, and

value chain management of shipping services.
2.4 Cross-functional green management

Due to the development of enterprise products and services,

organizations must be constantly vigilant about market conditions

(Srivastava et al., 1998; Payne and Frow, 2005). A competitive market

requires the support of different functional areas and promoting

internal interdependence between departments (Kang et al., 2021),

which involves integration between various functional departments of

the company (De Clercq et al., 2011). Cross-functional integration

aims to improve coordination between different departments to meet

corporate goals (Bergstrom, 1984; Yue et al., 2022). Thus, companies

should also consider coordinating their internal functional

departments when practicing green management. In terms of

organizational capability, companies with high internal integration

are better equipped to disseminate, interpret, utilize, and evaluate

information and knowledge acquired from external stakeholders (Du

et al., 2018; Nguyen et al., 2018).

Studies also show that companies with a high level of internal

coordination and communication will be more capable of improving

their green management performance if they integrate internally

(Johnsen, 2009; Xu et al., 2022). For example, Xu et al. (2022), in a

study on supply chain management, verified that cross-functional

coordination as a critical mediator effectively influences coercive,

normative, and imitative pressures on green innovation. In addition,

research shows that cross-functional management positively impacts

corporate knowledge sharing, organizational innovation, and

corporate operational performance (Love and Roper, 2009; Nguyen

et al., 2018; Li et al., 2022).
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Some studies have investigated the mechanism of cross-functional

management within a company from different dimensions. For

example, researchers have combined social capital theory,

information theory, and other theories to study cross-functional

management and coordination from multiple perspectives involving

horizontal and vertical structures, cognition, and relationships, and

the impact on knowledge sharing, enterprise innovation, etc. (Nguyen

et al., 2018; Li et al., 2022). However, in corporate green development,

a company’s internal functional departments must formulate

coordinated green efforts, such as consistent green strategies and

coordinated green processes to achieve green goals (Darnall et al.,

2008; Xu et al., 2022). In addition, a company should include the

specific implementation measures and subsequent maintenance of

cross-functional green management in the scope of management in

this area, which is equally important. Accordingly, this study proposes

the four indicators based on existing research: establishment of cross-

functional environmental policies, responsibilities fulfillment and

commitment of cross-functional environmental policies,

development and maintenance of the relationship with the other

functions, and environmental issues in the delivery process.
3 Methodology

We applied the fuzzy analytic hierarchy process (FAHP), a

method combining fuzzy set theory and AHP, to analyze the factor

importance in the SSM framework. While AHP is a common

technique used by scholars because it works favorably for multi-

criteria decision-making, researchers have reported its assessment

performance for complex problems to be less satisfactory because the

crisp set in AHP can only be unary, which cannot effectively reflect

vague or “not well defined” judgments (Munier and Hontoria, 2021).

Fuzzy AHP can help address this issue by extending the crisp set to a

fuzzy set in which the membership function ranges from [0,1] (i.e.,

m~a(x) :R ! ½0, 1�), thus, allowing an infinite membership function.
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Scholars have commended this approach because of its simplicity and

similarity to human reasoning in multi-criteria analysis (e.g., Jakhar

and Barua, 2014; Majumdar et al., 2021). We can summarize the main

procedure of fuzzy AHP as follows.

The first step is to originate and define the research objective and

construct the AHP model accordingly. In doing so, we extensively

reviewed the relevant literature and proposed the initial model. After

that, three experts (two senior managers from the industry and one

professor at a marine engineering university in South Korea) reviewed

our proposed model. The experts have at least 15 years of work

experience. Based on their feedback, we carefully revised the model.

Finally, our model includes three main criteria: institutional pressure

with three sub-criteria, eco-design for shipping services with four sub-

criteria, and cross-functional green management with four sub-

criteria. Figure 1 shows the details of the model and Table 1 sorts

out the sub-indicators and their interpretations.

Next, we applied a pair-wise comparison method to compare each

criterion with others. Based on responses, we formulated an N × N

pair-wise comparison matrix as follows.

A = aij
� �

n�n=

a11 a12

a21 a22

⋯ a1n

… a2n

⋮ ⋮

an1 an2

⋱ ⋮

… ann

8>>>><
>>>>:

9>>>>=
>>>>;

where aij=1, when i=j and aji =
1
aij
, otherwise. i, j=1,2,…n.

However, this matrix is only valid when the consistency ratio (CR)

is below 0.1. To measure CR, we used the method Gogus and Boucher

(1998) recommended, and the calculation is as follows.

CR =
CI
RI

CI =
lmax − n
n − 1
FIGURE 1

The hierarchical structure for SSM.
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lmax =  
on

i=1on
j=1aij

wj

wi

� �
n

Where RI is the random index (Table 2), n is the matrix size, w is

the weight vectors, and Lmax is the maximum eigenvalue (Saaty,

1980). For instance, if the matrix size is three (n = 3), we would use

RI = 0.52 for the CR calculation.

While there are numerous methods to calculate the fuzzy number

(e.g., triangular, trapezoidal, Gaussian), we employed the triangular

fuzzy number (TFN) in this study because of its computational

simplicity in operating the crisp numbers into a fuzzy set. The

following shows the TFN calculation. Table 3 reports the fuzzy

comparison measures (Gumus, 2009).

m xjMð Þ =
x−l
m−l ,   x ∈ l,m½ �,
x−u
m−u ,   x ∈ m, u½ �,
0,   otherwise

8>><
>>:
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where l, u, and m are lower, modal, and upper values, respectively

(l ≤ m ≤ u).

The basic operation of TFN for constructing a fuzzy comparison

matrix is as follows (Majumdar et al., 2021).

Let fN1 = (l1,m1, u1) and fN2 = (l2,m2, u2) represent two TFNs.fN1 ⊕ fN2 = (l1 + l2,m1 +m2, u1 + u2), for additionfN1 − fN2 = (l1 − l2,m1 −m2, u1 − u2), for subtractionfN1 ⊗fN2 = (l1 � l2,m1 �m2, u1 � u2), for multiplicationfN1=fN2 = (l1 ÷ l2,m1 ÷m2, u1 ÷ u2), for divisionfN1
−1 = (u−11 ,m−1

1 , l−11 ), for inverse

For example, for fN1 = (1, 1, 1) and fN2 = (1, 2, 3), the result for the

addition of summing two TFNs is fN1 ⊕ fN2 = (1 + 1, 1 + 2, 1 + 3) =

(1, 3, 4)To determine the criteria weights, we first calculated each

criteria’s fuzzy geometric mean, then calculated the fuzzy weights.

The formula for fuzzy geometric mean calculation is below.

Assume that eDi is the fuzzy set of n responses for criteria i, the

fuzzy geometric mean of this criteria is eDi = (fai1 ⊗fai2 ⊗…fain)1n , and
the fuzzy weights are eCi = eDi ⊗ (fD1 ⊕ fD2 ⊕…fDn)

−1.
TABLE 1 The indicators affecting sustainable shipping management (SSM) and definitions from literature.

Aspect Assessment
Indicator Definition Source

Institutional
pressure (IP)

IP1. Intensity of
law enforcement

Implementing maritime conventions, such as the United Nations Convention on the Law of the Sea and
the IMO Convention.

Contractor et al.,
2020; Mudambi &
Navarra, 2002

IP2. Normative
pressures

Marine Environmental Protection Group initiatives and other marine norms pressure shipping companies
to protect the environment.

IP3. Informal
marine knowledge

Marine environmental knowledge of shipping company management and employees.

Eco-design for
shipping
services (ESS)

ESS1.Incentives
and awareness

Increase consciousness and awareness about the opportunities and benefits of integrating environmental
issues in product development.

Pigosso et al., 2013;
Rodrigues et al., 2017

ESS2. Marketing
and
communication

Communicate the environmental performance and benefits as part of the total value proposition of the
product, exploring green marketing opportunities.

ESS3. Portfolio
management

Strategically consider the product’s environmental performance in the shipping company’s portfolio
management.

ES4. Value chain
management

Consider the environmental aspects in the identification, qualification and management of suppliers.

Cross-functional
green
management
(CGM)

CGM1. Policy
establishment

Establish green goals, actions and performance measurements across departments within the company.

De Clercq et al.,
2011; Pinto et al.,
1993; Yue et al., 2022

CGM2.
Responsibility
fulfillment and
commitment

Emphasize cross-functional decision-making autonomy and the fulfillment of shared responsibility, such
as the extent to which functional managers perceive knowledge exchange with peers in other departments
and shared goals related to the organization’s overall well-being.

CGM3.
Relationship
maintenance

Coordinate cross-functionally among shipping enterprise departments and emphasize effective and
collaborative relationships between departments.

CGM4. Delivery
environmental
issues

Companies’ commercial interests are linked to the sustainability of shipping services.
TABLE 2 Random index.

Size 1 2 3 4 5 6

RI 0 0 0.52 0.89 1.11 1.25

Source, Saaty, 1980.
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Finally, we defuzzied and normalized the calculated weights to

show the relative importance of the criterion. Following Hsieh et al.

(2004), we applied the center of area method to determine the best

nonfuzzy performance (BNP) values, and the calculation is as follows.

BNPi =
ui − lið Þ + mi − lið Þ½ �

3
+ li

Based on the BNP values, we can derive the importance ranking of

each criterion after normalization. Finally, after calculating the

importance weights of each criterion and sub-criterion, we can

obtain the global importance scores of the sub-criteria by

multiplying the local scores of the sub-criteria with the importance

weights of the criteria.
4 Results

We collected the data used in this study through a questionnaire

survey with employees of shipping companies and researchers in

maritime transportation. The questionnaire included three sections.

The first section introduced the purpose of our study and covered
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anonymity and confidentially. Respondents who clicked “agree” were

directed to the next section, which asked about their demographic

characteristics, such as sector, work experience, and position. The last

section requested the respondents to compare and rate the importance

of the constructs of the model. Initially, we sent an invitation with a link

to the survey to 100 employees and 100 researchers. A month later, we

sent the link again to remind potential participants who had not yet

completed the questionnaire and to inform them that they had 15 days

to complete the survey. Eventually, we received 46 responses, a response

rate of 23%. Because there were nine incomplete answers, our final

dataset contained 37 replies.

Table 4 shows the demographics of the 37 respondents. The

respondents’ positions included 51.35% in director roles and above,

29.73% in manager roles, and the remaining held non-managerial

positions. The respondents’ work experience ranged from more than

ten years (24.32%) to five-to-ten years (56.76%) and less than five

years (18.92%). Furthermore, 59.46% of the respondents came from

companies with 101–200 employees, while 18.92% and 21.62% were

from companies with more than 200 employees and companies with

less than 100 employees, respectively.

Following Zhao et al. (2022), we calculated the response

consistency ratio and weights based on mean values. The analysis

results are in Table 5.

Overall, the results of consistency ratio tests for all criteria were

below 0.1 (ranging from 0.019 to 0.071), suggesting consistent

matrices. Table 5 reports the local and global weights of the criteria.

For the main criteria, we found institutional pressure as the most

critical factor (0.549), followed by eco-design for shipping services

(0.288) and cross-functional green management (0.163). The findings

of this analysis point to the importance of external policy pressure in

supporting the adoption of SSM. Thus, companies must

simultaneously consider the eco-design of shipping services and

internal cross-functional green management.

We then took a closer look at the importance weights of the sub-

criteria. First, normative pressure (0.356) was the most important

sub-criteria of institutional pressure, followed by intensity of law

enforcement (0.343) and informal social knowledge (0.301). Notably,
TABLE 4 Demographics of respondents.

Profile Information Number of Respondents (n=37) Percentage (%)

Job position

Director and above 19 51.35

Manager 11 29.73

Non-manager 7 18.92

Working experience in the company (years)

>10 9 24.32

5–10 21 56.76

<5 7 18.92

Firm’s size (number of employees)

>200 7 18.92

101–200 22 59.46

<100 8 21.62
TABLE 3 Fuzzy comparison measures.

Linguistics Terms Triangular Fuzzy Numbers

Perfect (8, 9, 10)

Absolute (7, 8, 9)

Very good (6, 7, 8)

Fairly good (5, 6, 7)

Good (4, 5, 6)

Preferable (3, 4, 5)

Not bad (2, 3, 4)

Weak advantage (1, 2, 3)

Equal (1, 1, 1)
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these factors also ranked in the top three globally. This finding

demonstrates that institutional theory’s emphasis on normative

pressure, law enforcement, and informal social knowledge is

essential for shipping businesses to consider if they wish to

maintain a decent, sustainable development. In descending order,

the sub-criteria of eco-design for shipping services are portfolio

management (0.422), marketing and communication (0.314),

incentives and awareness (0.211), and value chain management

(0.053). This result demonstrates the importance of considering the

investment portfolio when implementing eco-design into shipping

services, emphasizing the marketing of eco-service items, and raising

staff understanding of eco-design. Lastly, the cross-functional green

management criterion results indicated that the most crucial sub-

criterion is responsibility fulfillment and commitment (0.387).

Following this is relationship maintenance (0.337), policy

establishment (0.223), and delivery environmental issues (0.063).

Therefore, companies must carefully execute the plan and maintain

a good link between corresponding responsibilities for the successful

implementation of cross-functional green management. Of course,

companies must also consider environmental concerns while

developing and implementing green goals.
5 Discussion

5.1 Theoretical contributions

This study makes a lot of significant literary contributions. First,

this work enriches the study of SSM and FAHP. This study constructed

a comprehensive SSM operational framework, including external

environment, product design, and internal management, and used

the FAHP method to analyze the priority of implementing SSM,

thereby filling a research gap on SSM operation from the perspective

of company management strategy. According to the study, external

policy pressures have a more significant impact on shipping companies’

SSMs than eco-design of shipping services and cross-functional green

management, which is in line with businesses reacting quickly to

environmental change (Shin et al., 2017; Murillo–Avalos et al., 2021).
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Second, this study advances the use of institutional theory in

shipping companies. In this study, we investigated the antecedents

that influence SSM using the three levels of rules and regulations, social

norms, and social knowledge mentioned in institutional theory. Our

findings also indicate that the most important component, followed by

the eco-design of shipping services and internal cross-functional green

management, is the degree to which companies implement marine-

related rules and regulations. Companies that frequently break laws and

regulations risk harsh penalties and even lose their reputation in an

atmosphere of strictly-enforced external marine-related laws and

regulations. Therefore, shipping companies must be aware of external

policy influences since these outcomes impact their interests.

Third, this work advances the field of product eco-design

research. This study broadens the research scope of eco-design by

applying the idea to shipping businesses in the service industry, in

contrast to earlier studies that concentrated on manufacturing. The

investment portfolio of shipping services is undoubtedly the most

crucial component in investigating specific influencing factors,

followed by the value chain of shipping services, thus, the

environmental practices of suppliers. Such outcomes are consistent

with studies showing how business stakeholders substantially

influence corporate environmental practices (Klewitz and Hansen,

2014; Kiurski et al., 2017). In addition, marketing and communication

efforts should focus on delivering service products.

Fourth, this study builds on prior cross-functional management

research to add to the knowledge of sustainable growth inside maritime

organizations. Cross-functional cooperation from the standpoint of

green management, particularly research on shipping businesses, is

rarely included in existing studies, which frequently concentrate on

cross-sectoral cooperation and coordination. The investigation

demonstrates that cross-functional commitment and responsibility

fulfillment significantly influence green management. It also indicates

that setting goals is not as crucial for internal work as putting them into

practice. Maintaining positive relationships between cooperative

departments will be helpful for the promotion and implementation

of cross-functional green management, which is another critical role of

cross-functional relationships that reflects the “social attributes” of

cross-functional relationships within the company.
TABLE 5 Fuzzy AHP analysis results.

Criteria Criteria Score Sub-criteria Local Score Global Score Global Rank

Institutional pressure

0.549

IP1. Intensity of law enforcement 0.343 0.188 2

IP2. Normative pressures 0.356 0.195 1

IP3. Informal social knowledge 0.301 0.165 3

Eco-design for shipping services

0.288

ESS1.Incentives and awareness 0.211 0.061 7

ESS2. Marketing and communication 0.314 0.090 5

ESS3. Portfolio management 0.422 0.122 4

ESS4. Value chain management 0.053 0.015 10

Cross-functional green management

0.163

CGM1. Policy establishment 0.223 0.036 9

CGM2. Responsibility fulfillment and commitment 0.387 0.063 6

CGM3. Relationship maintenance 0.337 0.055 8

CGM4. Delivery environmental issues 0.063 0.010 11
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5.2 Managerial implications

The study has some managerial ramifications as well. This

research evaluated the sustainability of shipping firms and created a

management framework for improved SSM implementation. The

analysis aids in understanding the principle elements and

supporting variables that influence SSM from the perspectives of

three crucial business strategies: the external environment, service

goods, and cross-departmental cooperation. By highlighting the most

persuasive sustainability variables and their relative weight

concerning other factors, the findings assist managers, strategists,

and politicians in making strategic sustainability decisions.

According to the study, the external environment directly

influences the implementation of SSM, which may also be related to

the serious consequences that companies face after breaching laws and

regulations. Although long-term legal pressure cannot solve the

problem of sustainable development, shipping companies could

develop a good sustainable development strategy by strengthening

the implementation of relevant regulations in the short term. As a

result, this study offers the government some company viewpoints

regarding putting marine environmental protection laws into practice,

making the creation and application of legislation more useful.

Additionally, we found two vital influencing factors: the design of the

investment portfolio of shipping services and the internal commitment

and fulfillment of cross-functional duties. This finding shows a crucial

link between the environmental awareness of stakeholders and product

design, i.e., more consideration of environmental performance in

product design will be effective. Therefore, while cross-departmental

cooperation should establish green goals, it should also supervise the

performance of corresponding responsibilities.

By putting these sustainable development aspects into practice,

shipping company managers will be better able to recognize and

address challenges posed by the external environment, product

design, and cross-functional management.
6 Conclusion

Existing studies lack the overall framework of SSM. Therefore, to fill

the research gap, this study systematically established a general

architecture for evaluating SSM from all aspects, examined SSM

practices, and screened their priorities. We used the FAHP method to

create 11 sub-index systems from three views: external policy pressure of

shipping companies, eco-design of shipping services, and cross-

functional green management within shipping companies. The findings

show that external policy pressure is the most critical factor influencing

sustainable shipping management, followed by eco-design and cross-

functional green management. These results expand the research on

sustainable shipping and related theories and serve as a basis for policy

formulation by shipping industry managers and governments.

There are some gaps in this investigation. First, the framework

structure of the research method’s evaluation indicators still has

limits. The actual situation is still confusing since shipping business

operations are complex, despite that this study examined pertinent

aspects from as many viewpoints as feasible. For instance, in the area

of eco-design, it is more important to consider the characteristics of

the service industry and identify more specific and targeted
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operability indicators to guide the ecological design practice of

shipping enterprise services because the service industry differs

from the traditional manufacturing industry. Compared to typical

businesses, shipping firms have distinct functional departments. The

integration and cooperation between the functional departments of

shipping corporations have been the subject of focused research.

Second, this study focuses on sustainable management in the

shipping industry, and the findings are applicable to research related

to the shipping industry. We suggest follow-up research analysis or

verification of whether this study’s results apply to other fields, thus

expanding the literature on sustainable management.

Third, although scholars have explored the causes of reducing

shipping pollution through various methods, there is still value in

analyzing the mechanisms of its impact on organizations. In the

current complex business and market environment, we encourage

more theories to explore sustainable shipping, including

organizational information processing theory, contingency theory,

dynamic capability theory, etc.
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The international shipping industry is unique and important. The negative list

related to the opening up of the shipping industry is an important part of the

reform and innovation of China’s pilot free trade zones. In recent years, as

countries around the world continue to promote the process of opening up in

the fields of trade and services, the negative list system has been used more in

international investment and trade agreements. In the field of International

Shipping, how to correctly grasp and apply the negative list system is an

important topic. Starting with the general concept of the negative list system

of shipping market access, this paper reviews and summarizes the

developmental processes of the negative list of foreign capital market access

in the shipping field since the establishment of Shanghai Pilot Free Trade Zone.

It compares and analyzes the international contracting practice of the

European Union and the United States as reflected in the negative list of

shipping market access. It equally points out that the system connection

between the negative list still existing in China’s shipping field and the

international high standard negative list is not enough. It argues that

the transparency of the negative list still needs to be further strengthened, as

the rules behind the list and the awareness of its risk prevention are weak. In

view of these hitches, this paper makes some suggestions that are tilted

towards improving the negative list system of China’s shipping market

access. It also continues the optimization of the negative list of shipping

market access and the improvement of a conscious awareness aimed at

avoiding the possible risks of the negative list. Finally, it makes a strong

argument for a continuous improvement of China ’s international

shipping competitiveness.

KEYWORDS

shipping market access, negative list, international treaty, China’s pilot free trade

zones, shipping law, government supervision
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1 Introduction

The negative list system, an investment access policy that is

adopted widely and internationally, is characterized by a natural

inclination towards the service industry. It effectively reduces

barriers to trade and services (Tan et al, 2019). The shipping

industry is a high-end service industry. Under the current

background of global economic integration, technological

progress has promoted the further expansion of the

production and operation activities of international enterprises

worldwide. It has also helped the steady growth of international

trade and the rising demand for international transportation.

The international shipping industry has particularity and a

unique importance. Statistics from the United Nations

Conference on Trade and Development (UNCTAD) show that

in the past few decades, maritime trade has made significant

development. Calculated by weight, seaborne trade accounts for

80%–90% of global trade volume, especially in developing

countries. This advantage is even more prominent when

calculated by commodity value. This makes the seaborne trade

volume account for 60%–70% of global trade volume. With time,

trade export has become a key prerogative of developing

countries (UNCTAD, 1968–2018). It is also evident that

international shipping is increasingly playing important roles

in today’s international trade. About 80% of the world’s total

international trade volume is completed by sea transportation,

and this percentage is nearly 90% in China. Since international

shipping is closely related to a country’s economy, the

development of the shipping industry plays an important role

in promoting a country’s economic development.

According to Review of Maritime Transport 2022, rarely has

the importance of maritime logistics for trade and development

been more evident than during the last year. Historically high

and volatile freight rates, congestion, closed ports, and new

demands for shipping following the coronavirus disease 2019

(COVID-19) and the war in Ukraine have all had measurable

impacts on people’s lives. With ships carrying over 80% of

volume of global trade, higher shipping costs and lower

maritime connectivity lead to higher inflation, shortages of

food, and interruptions of supply chains—all of which are

among the features of the current global crisis (UNCTAD,

2022). Although maritime trade recovered in 2021, 2022 also

faces a complex operating environment fraught with risk and

uncertainty. For 2022, UNCTAD projects maritime trade

growth to moderate to 1.4%, and for the period 2023–2027 to

expand at an annual average of 2.1%, a slower rate than the

previous three-decade average of 3.3% (UNCTAD, 2022). Facing

the increasingly severe international environment, all countries

in the world should unite, cooperate, and ensure the stable

development of manufacturing, logistics, and supply chain.

The development of China’s shipping industry is closely

related to the world economy and trade. The improvement of

China’s international shipping competitiveness will promote the
Frontiers in Marine Science 02
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development of world economy and trade. It also has a positive

impact on the shipping trade development of other countries.

On the one hand, China is a major shipping country. After

continuous development in recent years, China, as the largest

port country and the second largest shipowner country, is closely

connected with the world economy, forming a relatively

complete global resource trade system. China’s import and

export trade spreads all over the world, and the world cannot

do without China, and China also cannot do without the world.

On the other hand, international shipping is an important index

of the world economy. Countries rely on international shipping

to further strengthen their own economic system, foreign

relations, and foreign trade and thus enhance their

comprehensive strength. Maritime shipping is a backbone of

international trade and, thus, the world economy. Cargo-loaded

vessels travel from one country’s port to another via an

underlying port-to-port transport network, contributing to

international trade values of countries en route (Xu et al., 2020).

General Secretary Xi Jinping once pointed out during an

inspection in Shanghai that “An economic power must be a

maritime power and a shipping power” (Xinhuanet, 2018).

Shipping has an inseparable relationship with the national

economy and national strategy. Article (7) of the “Overall Plan

for the Lin-gang New Area of the China (Shanghai) Pilot Free

Trade Zone,” announced by the State Council on 6 August 2019,

opines that this relationship will “implement a highly open

international transportation management.” Article (16) says

that the relationship is tantamount to “building a high-energy

global shipping hub.”

In July 2021, the Shanghai Municipal People’s Government

issued the Fourteenth Five-Year Plan for the Construction of

Shanghai International Shipping Center, pointing out that,

“except for domestic waterway transportation business, other

shipping businesses have been opened to the outside world, and

the business environment of the shipping market has been

significantly optimized.” In August 2019, the Shanghai

Municipal People’s Government announced “Several Measures

for Shanghai’s New Round of Service Industry Expansion and

Opening-up,” stating that they would “strengthen the external

radiation capabilities of the modern shipping service industry,

and enhance the ability of global shipping to freely allocate.” In

totality, there are 40 measures for the expansion of the opening

up of the service industry in Shanghai. Of these measures, seven

involve the shipping sector. As one of the important areas for

expansion and opening up, the shipping service sector that will

further deepen the reform and opening up of Shanghai’s service

industry is of great significance. On the 26th of the same month,

the State Council announced the “Notice on the Overall Plan for

the Establishment of Six New Pilot Free Trade Zones,” which

once again, when clarified, will “fully implement the pre-foreign

investment national treatment plus negative list management

system.” The enhancement of shipping service capabilities

involves innovations in shipping fields. The policy is
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mentioned in the overall plan of the Shandong, Jiangsu,

Guangxi, Hebei, Yunnan, and Heilongjiang zones of the free

trade pilot zones. On 21 September 2020, China, once again,

added three pilot free trade zones to Beijing, Hunan, and Anhui.

As a result, the pilot free trade zones in various parts of China

have combined their own characteristics and advantages to

implement shipping innovation policies and promote them to

varying degrees.

In summary, China is facing new situations and challenges at

this stage. The construction of Hainan Free Trade Port, the

Shanghai Free Trade Zone’s Lin-gang New Area, and the

establishment of nine new pilot free trade zones undoubtedly

demonstrate China’s perseverance and determination to further

open up to the outside world. Under the current complex and

volatile international environment, it brings new impetus to

China’s shipping industry.
2 Literature review

In recent years, some scholars have conducted about the

negative list management system from different perspectives. For

example, some scholars inferred that international experience in

the implementation of negative list management at the

international, multilateral, and bilateral levels must be

objective. They opine that Hong Kong and Singapore’s free

trade ports and those of developing countries have concluded on

the need for caution and carefulness in building pilot free trade

zones and free trade ports. They equally pontificate on the need

for focus in pushing the derivative effects of negative lists and

balance between macroeconomic management and

microeconomics (Huang and Yuan, 2018). The Negative List

Approach is an incremental step towards equal treatment for

foreign-invested enterprises in China (Wang, 2016). In addition,

it focuses on the analysis of the changes in the negative list of the

pilot free trade zones in recent years.”“ It further clarifies the

direction of improvement of the negative list under the new

situation (Shi, 2018). China must address existing laws and

regulations that are incompatible with the new regime, clarify

key issues that the new law fails to address, issue clearer guidance

on national security, shorten its ‘negative list’, promote opening

up and enhance regulatory transparency (Zhang, 2022). There

are still important differences in institutional effects between

China’s current negative list system of foreign investment

management and the international investment agreement

based on the negative list model. Therefore, it is of great

significance for China to sign into a new economic system and

promote the opening-up of overseas enterprises as soon as

possible (Ma et al., 2021).

In the field of market access and free trade agreements,

some international scholars inferred that properly designed
Frontiers in Marine Science 03
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markets allocate resources efficiently. However, in many

circumstances, markets are not feasible, it is necessary to

design a host of market-like mechanisms (Holzer and

McConnell, 2016). It provides that greater market access

means preferential trade liberalization, which further deepens

economic integration between the investment host and

investment source countries (Blanchard and Matschke, 2015).

And it points that after a quarter-century of unprecedented

trade integration, the world may be taking a momentary pause

to re-evaluate the economic impact of free trade agreements

(Baier et al., 2019a). It is important to summarize the

framework and highlights of the free trade agreements, to

measure the extent of tariff reduction from various

perspectives.And it is also necessary to make a quantitative

assessment of the level of service trade liberalization of the

member states (Sheng and Jin, 2022). It also discusses the moral

limits of market-based mechanisms under by using the

international maritime transport sector (Monios, 2022).

In the field of Shipping, there are not many studies on the

negative list of shipping market access in particular. Market

access to coastal shipping services is often severely restricted.

(R.Brooks, 2014). At present, we can see it is important to

analyze the strategic significance and advantages of the

development of international shipping services in the pilot

free trade zones. It focuses on assessing the progress of

innovative international shipping services in the Shanghai

Pilot Free Trade Zone. This focus is necessary as the

operation of the Pilot Free Trade Zone since its more than a

year’s existence is significant, and helps in putting forward

suggestions needed to promote the construction of China’s

shipping power (Li, 2015). After relaxing the restrictions on

foreign ownership of ship management in the Pilot Free Trade

Zone, the relevant operations and problems existing in the

operations of foreign ship management enterprises

introduced, and explored corresponding solutions (Shi,

2016). The construction of Shanghai International Shipping

Center is currently at a critical period of strategic transition. In

his opinion, the construction of Shanghai International

Shipping Center should have a long-term strategic thinking

(Boke, 2018). It is necessary to further strengthen the role of

Shanghai International Shipping Center and the International

Financial Center in serving the, “Belt and Road”. This helps

the coordination mechanism construction dynamics.

From this review, it is evident that the research efforts related

to the negative list of shipping market access need to be carried

out thoroughly. Consequently, this article hopes to analyze the

contents of the negative list of shipping in the current typical

bilateral and multilateral investment agreements in the world. It

also hopes to point out the shortcomings in China’s negative list

of shipping market access, and further put forward suggestions

for its development.
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3 International shipping market
access and China’s negative list
system: The growth index

3.1 The general theory of international
trade and investment agreements

Although international trade and investment are usually

thought of two sides of the same coin, in fact, this relationship

is complicated and has changed over time. The conclusion of

bilateral and multilateral trade and investment agreements

among member countries is an important measure to promote

economic globalization, which is usually beneficial to all

participating countries. In recent years, the number of Bilateral

Investment Treaties (BITs) has gradually decreased. On the one

hand, there is a limitation between the two countries. On the

other hand, it is too narrow to meet the demands of regional

economic development and cooperation. The United States

formulated a BIT model in 2004 and revised it in 2012 to

strengthen fair competition and transparency. The rise of

regional agreements, namely Free Trade Agreements (FTAs),

make up for the deficiency of BITs.FTAs cover a wide range of

contents with a high degree of liberalization. FTAs include both

trade and investment, some clauses are gradually included in the

agreement, such as trade in services, facilitation measures,

dispute settlement mechanism, etc. It has a more positive

impact on FTAs member countries. Almost all WTO members

have joined in one or more regional trade agreements.Some

scholar has referred that the United States has completed

numerous FTAs,but the pattern of these agreements defies

conventional explanations (Hundt, 2015).
3.2 The general theory of the negative
list of shipping market access

Market access can first be seen in the international, bilateral

and multilateral investment agreements signed in the 1970s. In

China, the concept of market access was first introduced when

China participated in the negotiation of the General Agreement

on Tariffs and Trade (GATT). It is most commonly used as a

concept in international law.In international trade and

investment negotiations, Positive List and Negative List

systems are major technics that state parties choose to attract

foreign investment or to inscribe their commitments or

exceptions. Positive List means that the host country lists the

items that allow foreign investment one by one, and the items

that are not listed will not be opened; Negative List is a concept

opposite to Positive List, which lists the items that prohibit

foreign investment one by one, while the items that are not in the

list are allowed to enter.Specifically,Negative List refers to the

practice of clearly enumerating all restrictions and prohibitions
Frontiers in Marine Science 04
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in the process of foreign investment in the form of a list (Guo,

2019). It embodies the idea of “nothing is prohibited by law”,

and it follows the logic of, “unless prohibited by law, otherwise it

is permitted by law” (Gong, 2016).

The change from Positive List to Negative List has profound

significance, which represents a higher level of foreign capital

market access mode. The host country can increase or decrease

the Negative List items according to the development status of

different industries in its own country.It is helpful to control the

opening degree of different industries and further realize the

purposes of opening to the outside world, protecting domestic

industries and international security. Negative List follows the

principle of freedom of investment in the field of legal

reservations. And it is not only an effective guarantee for the

rights of market subjects, but also an important measure to

promote investment liberalization.

Internationally, there are roughly three models of Negative

List. The first is a type of Negative List independently developed

by the host country, representing countries such as South Korea,

and the Philippines. The second is in the form of an annex to a

bilateral or multilateral investment agreement. Most countries in

Asia and North America adopt this form. The third is not strictly

a list text. The industries that prohibit or restrict foreign

investment and restrictive measures are scattered in the

constitutions, laws, and administrative regulations of various

countries. Most of the negative lists of European and Oceanian

countries are like this (Ge, 2018). The negative list of Pilot Free

Trade Zones and the National Negative List that China has

successively announced belong to the negative lists

independently formulated by China.

Some scholars believe that the Market Access Negative List

System refers to a series of institutional arrangements in which

the State Council clearly lists the industries, fields, businesses

and the like that are prohibited and restricted from investment

and operation in China. In line with this, governments at all

levels adopt corresponding management measures in

accordance with the law. The Market Access Negative List

includes prohibited access and restricted access (Li, 2016). The

negative list of China’s shipping market access discussed in this

article is, to be precise, a negative list of shipping market access

specifically for foreign investment. By this, the State Council

clearly lists the shipping field prohibitions and restrictions in

China in the form of a list. Governments at all levels have

adopted a series of corresponding management measures in

accordance with the laws in industries, fields, and businesses that

foreign investment and operations are engaging. The latter refers

to non-conforming measures or reservation clauses in the

shipping field.

As an important part of the modern high-end service

industry, the shipping service industry is an important area for

the market to optimize the allocation of resources. It plays an

important role in promoting China’s economic development. At

the same time, it faces many new situations and problems.
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Therefore, in bilateral and multilateral investment agreements,

countries generally adopt a cautious approach to the shipping

service industry. With the inclusion of the U.S. Bilateral

Investment Treaty (BIT), U.S-Korea Free Trade Agreement

(KORUS), and the newly signed U.S-Canada-Mexico

Trade Agreement; the United States-Mexico-Canada

Agreement’s (USMCA) document equally contains specific

provisions on the contents of the shipping negative list. This is

elaborated below.
3.3 China’s shipping market access and
the development of the negative list

Looking back at the development of China’s negative list

management system since the establishment of the Shanghai

Pilot Free Trade Zone in September 2013, eight versions of the

negative list have been updated for the Pilot Free Trade Zone. In

addition, four versions of the national negative list for foreign

investment access have also been updated.Furthermore, Hainan

Free Trade Port has successively issued the Special

Administrative Measures for foreign investment access of

Hainan Free Trade Port (negative list: 2020 version). This also

affects the Special Administrative Measures for cross-border

service trade of Hainan Free Trade Port (negative list: 2021

version). During these seven years, the negative list system has

been gradually advanced and breakthroughs have been made. It

is mainly reflected in the items of special management measures

which are continuously reduced and clarified. The breakthrough

equally applies to the time and structure of the list

announcement which tends to be stable. This also applies to

the scope of application of the negative list which has changed

from the Pilot Free Trade Zone to 2018 as a new version. The

national version of the negative list of foreign investment access

which has been announced will be applicable nationwide as from

2010 (See Table 1). More importantly, the “Foreign Investment

Law” of March 15, 2019 clearly aligns with the provisions of the

pre-entry national treatment, and the negative list management

system. The negative list system was fixed in the form of law for

the first time (Shi, 2019). It is a milestone in the development of

China’s foreign investment management system.

In the eight versions of the negative list of the pilot free trade

zones and the four national versions of the negative list, special

management measures in the shipping sector account for a

certain percentage. Taking the 2020 Negative List of Pilot Free

Trade Zone and the 2021 National Negative List as examples, the

special management measures in the shipping field are all listed

in the, “VI: Transportation, warehousing and postal industry”

categories. However, the contents of the shipping field are

basically the same. Both the 2020 Negative List of Pilot Free

Trade Zone and the 2021 National Negative List include only

one special management measure in the shipping field. This
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means that the domestic water transportation companies must

be controlled by the Chinese party. The contents of the 2018-

2021 National Edition Negative List in the shipping field are

shown in Table 2 below:

From the text analysis of the Negative List of Shipping

Market Access in the Pilot Free Trade Zones (2013-2021), and

the National Version of the Negative List of Shipping Market

Foreign Investment Access, the author summarized the

following aspects:

First, except for the Negative Lists of the 2013 and 2014 Pilot

Free Trade Zones, each version of the Negative List basically

follows the same style. It is composed of “Explanation” +

“Special Management Measures List”. The “Explanation”

section clearly states the content reflecting the negative list of

the 2015 Pilot Free Trade Zone Edition. The explanatory part

of the 2021 Pilot Free Trade Zone Edition and the negative list of

the National Edition are consistent with the contents of the 2020

Pilot Free Trade Zone Edition, and the negative list of the

National Edition. Similarly, the negative list of the 2015 Pilot

Free Trade Zone, and the “Special Management Measures List,”

have been classified in the order of “Serial Number, Field, and

Special Management Measures.” This was the order until the

2019 Pilot Free Trade Zone version and the national version of

the negative list. Delete “Field” has become “Serial Number +

Special Management Measures” – quite concise and clear.

Second, in the negative lists of several versions of the Pilot

Free Trade Zone, special management measures in the shipping

service field account for a certain proportion. These measures

are all classified into the two major categories of

“manufacturing” and “transportation, storage and postal

industry.” Interestingly, shipbuilding and water transportation

are the main industries. In the negative list of the 2018 Pilot Free

Trade Zone, “the repair, design and manufacturing of ships

(including subsections) must be controlled by Chinese parties.”

The deletion means that restrictions on foreign investment have

been completely removed in the field of shipbuilding.

Third, the changes in the field of “shipbuilding” are mainly

manifested in the 2013 and 2014 Free Trade Pilot Zone version

of the negative list. The caption of the field therein is, “Railway,

Shipbuilding, Aerospace and other Transportation Equipment

Manufacturing”. Since 2015, the domain’s name has been,

“Shipbuilding”. In the 2013 and 2014 Pilot Free Trade Zone

versions of the negative list, there are four special management

measures while the 2015 version has three special management

measures. Items 51 and 53 of the 2014 version of the negative list

are deleted. Item 51 of the 2014 Negative List of the Pilot Free

Trade Zones is structured to, “invest in the design of low- and

medium-speed diesel engines and their parts for ships, and the

manufacturing of yachts must be joint venture or cooperative.”

Item 53 is to, “invest in the manufacturing of ship cabin

machinery. The Chinese party must have a relatively

controlling stake.” At the same time, the “designing,

manufacturing, and repairing of restricted investment ships
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TABLE 1 Changes in the Scope of the Application of the Pilot Free Trade Zones and the National Versions of the Negative List of Foreign
Investment Access (2013-2021).

List Name Scope of Application Announcement
Time of List

Number of
Special

Management
Measures

List System Structure

Instruction
List of Special
Management
Measures

2013 Negative
List of Pilot
Free Trade
Zone

Shanghai September 29, 2013 190 No Yes

2014 Negative
List of Pilot
Free Trade
Zone

Shanghai July 1, 2014 139 No Yes

2015 Negative
List of Pilot
Free Trade
Zone

Shanghai, Tianjin, Guangdong, Fujian April 8, 2015 122 Yes, different Yes

2017 Negative
List of Pilot
Free Trade
Zone

Shanghai, Tianjin, Guangdong, Fujian, Henan, Hubei,
Liaoning, Shanxi, Sichuan, Zhejiang, Chongqing, Hainan

June 5, 2017 95 Yes, different Yes

2018 Negative
List of Pilot
Free Trade
Zone

Same as above June 30, 2018 45 Yes, same Yes

2019 Negative
List of Pilot
Free Trade
Zone

Shanghai, Tianjin, Guangdong, Fujian, Henan, Hubei,
Liaoning, Shanxi, Sichuan, Zhejiang, Chongqing, Hainan,
Shandong, Jiangsu, Guangxi, Hebei, Yunnan, Heilongjiang

June 30, 2019 37 Yes, same Yes

2020 Negative
List of Pilot
Free Trade
Zone

Same as above June 23, 2020 30 Yes, different Yes

2021 Negative
List of Pilot
Free Trade
Zone

Shanghai, Tianjin, Guangdong, Fujian, Henan, Hubei,
Liaoning, Shanxi, Sichuan, Zhejiang, Chongqing, Hainan,
Shandong, Jiangsu, Guangxi, Hebei, Yunnan, Heilongjiang,

Beijing, Hunan, Anhui

December 27, 2021 27 Yes, different Yes

2018 Negative
List of Foreign
Investment
Access

Nationwide

June 28, 2018 48 Yes Yes

2019 Negative
List of Foreign
Investment
Access

June 30, 2019 40 Yes Yes

2020 Negative
List of Foreign
Investment
Access

June 23, 2020 33 Yes Yes

2021 Negative
List of Foreign
Investment
Access

December 27, 2021 31 Yes, different Yes

Source: Recent Negative List Documents on the Official Website of the State Council
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(including subsections, with Chinese party as the controlling

shareholder)” in Item 54 are changed. Similarly, the “repairing,

designing, and manufacturing of ships (including subsections)

are restricted, and it must be the Chinese party that shall hold

the majority of shares.” This will further optimize the content of

the field. The 2017 special management measures are found in

Article 13 which spells that, “the repair, design and

manufacturing of ships (including subsections) must be

controlled by Chinese parties.” In 2018, it was stated that

foreign investment restrictions in the field of shipbuilding

would be fully lifted. It is obvious this is a gradual

opening process.

Furthermore, the International Ship Management was fully

opened to foreign investment in the Pilot Free Trade Zone

because international ships were not included in the negative list

of the 2013 Pilot Free Trade Zone. This is an observation evident

in the field of International Ship Management after the

establishment of the Shanghai Pilot Free Trade Zone. The

content of the management field is deemed to be open if it is

not specified. The field of International Shipping Agency, the

2018 Pilot Free Trade Zone, and the national version of the

negative list do not specify: International shipping agency,

foreign equity ratio not exceeding 51%, and if there is no

provision, it is open. This means that from 2018, it is allowed

to completely loosen the restrictions on foreign investment in

the field of international shipping agency. The restrictions on

foreign investment in the field of international shipping agencies

have gone through the process of “Chinese holding-equity ratio

not exceeding 51%-fully open”.

Investing in the business areas of international cargo maritime,

and the international maritime container stations and depots,

which are not stipulated in the negative list of the 2014 Free

Trade Zone means that the fields were completely opened to

foreign investors in the pilot free trade zone as from 2014. Until it is

promoted for the whole country in terms of investment in foreign

shipping tally, there are no restrictive regulations in the negative list

of the 2015 Pilot Free Trade Zone. This means that the field was

fully opened to foreign investors in the pilot free trade zone as from

2015 until it would be extended to the whole country.

In the field of domestic shipping, the 2019 Pilot Free Trade

Zone and the national version of the Negative List do not

stipulate that, “domestic shipping companies must be

controlled by Chinese parties.” If there is no stipulation, it is
Frontiers in Marine Science 07
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open. This means that foreign investors have been allowed to

fully liberalize in China as from 2019. This is notwithstanding

any investment restrictions in the shipping agency market they

may encounter. Foreign investment restrictions in the field of

domestic shipping have also gone through the process of

“Chinese holding-equity ratio not exceeding 51%-fully open”.

In addition, it should be noted that in the process of enabling

changes in the, “water transport industry”, it is necessary to

avoid the phenomenon of inconsistent names. The field name in

the negative list of the 2013 and 2014 Pilot Free Trade Zone is

“Water Transportation Industry” while that of the 2015 and

2017 Pilot Free Trade Zone is “Water Transportation”. The 2018

Pilot Free Trade Zone, and the national version of the negative

list were changed to, “Water Transportation Industry”. There

was no, “field” in the 2019 Pilot Free Trade Zone, and the

national version of the negative list. The author believes that the

name should not be changed. It is also the opinion of the author

that the accuracy and stability of the name should be guaranteed.

Generally, it can be seen from the 2019 and 2021 Pilot Free

Trade Zones and the national versions of the negative list that

except for the domestic water transportation imperative which

needs to be controlled by the Chinese side, the rest of China’s

international shipping market is currently fully open to foreign

capital. This is with a greater degree of openness for the

international shipping market. The opening of various fields of

the international shipping market is a gradual process.
4 Interrogating the negative list: The
EU and US shipping market access
as an exemplar

4.1 The negative list of the EU’s shipping
market access

The number of international investment agreements signed

by the EU accounts for about half of the existing agreements that

have entered into force in the world. However, the

implementation of the negative list of international trade

negotiations started late. Before 2009, it mainly adopted the

positive list model, and was less involved in the national

treatment before investment access (Hao, 2016).
TABLE 2 Negative list of foreign investment access in the shipping field (National edition: 2018-2021).

Field 2018 National Edition Negative List 2019、2020、2021
National Edition Negative List

Transportation, storage,
postal industry

Water transport
industry

1. Domestic water transportation companies must be
controlled by the Chinese party.
2. Domestic shipping agency companies must be
controlled by the Chinese party.

Domestic water transportation companies must be
controlled by the Chinese party.

Source: Negative List Documents on the Official Website of the State Council.
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In 2016, the EU and Canada signed the comprehensive

economic and trade agreement (Here in referred to as CETA),

which became the first free trade agreement with investment

rules and negative list signed by The EU.CETA is certainly the

most complex FTA ever negotiated by Canada and arguably the

most far-reaching ever negotiated by the EU. Like North

American Free Trade Agreement 1994 before it, CETA may

well become a model for future mega-regional FTAs (de Mestral,

2015). It means the establishment of investment rules between

two developed economies, which is of great significance to the

development of the international investment legal system

(Broschek and Goff, 2022). On the one hand, CETA is the first

comprehensive economic and trade agreement signed by the EU

with an investment chapter since the Lisbon Treaty was gained

the right to make foreign investment policies. And it has actually

established the embryonic form of the Negative List of EU

(Hubner et al., 2017); On the other hand, the reconstruction of

global economic and trade rules is equally accelerating, and the

signing of CETA means that the EU is trying to establish new

standards for its global trade activities through a new round of

trade negotiations (Yang and Jia, 2018).

At present, the international situation is complex but

changeable. Interestingly, the signing of CETA means that it is

a certain reference significance for China’s ongoing China-EU

bilateral investment agreement negotiation (Herein referred to

as “China EU-bit”). It would also bring some enlightenment to

China in other bilateral and multilateral international

trade negotiations.

In CETA, the requirements of EU countries are slightly

different from those of the central level of EU.Yet, European

Parliaments have recently taken on a very active role in various

international negotiations (Roederer-Rynning, 2017). In

addition to the two principles of market access and national

treatment, EU countries also put forward more restrictions on

the requirements of Canadian investors and their investments in

their own country’s executives and boards of directors.At the

same time, although EU member states currently have no

performance requirements for foreign investment in Canada,

most member states have reserved the policy space for further

restrictive measures (Fernandez-Pons et al., 2017).

Under Section E,”Reservations and Exceptions,” of Chapter

VIII’s “investment” of CETA, it is stipulated that the EU and

Canada can take specific non-compliance measures against

performance requirements, national treatment, most favored

nation treatment, senior managers, and obligations under the

board of directors. CETA’s negative list includes Annex I and

Annex II. Annex I is the existing non-conformity measures

stipulated by the central or local governments of both parties.

Annex II contains the reserved rights listed by both parties

referring to the non-conformity measures that can be restricted

in the future. The list consists of, “department (sub-department)

+ industrial classification + retention type + government level +
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legal basis + specific description”. For the EU, some inconsistent

measures are implemented only in an EU Member State, while

some are implemented in all EU Member States. There are

several measures inconsistent with the provisions of Annex I, not

only for the Canadian government, but also for other places.

Canada has set up its own unique negative list for the different

economic development regions. This is conducive for the better

implementation of foreign capital opening and foreign

capital supervision.

In the negative list of CETA’s investment, it is not only the

industries concerned by the EU and Canada that are different.

Among the EU Member States, the inconsistent measures in

various fields on the list retain the respective characteristics of

the member states. In the field of International Shipping,

Chapter 14 of CETA provides specific provisions on

international maritime transport services. This chapter

establishes a framework for regulating the maritime transport

market between The EU and Canada. It includes inconsistent

measures established to ensure that commercial ships have fair

and equal access to port services. Canada pays more attention to

the field of transport services, and clearly explains the

inconsistent measures for foreign investment access to all

industries. The EU lists few existing non-compliance measures.

It reserves foreign investment access in water transportation,

aviation, and multimodal transport in the field of transport

services. EU countries have imposed restrictions on transport

services and commercial services in Annex I. This includes 46

retention measures related to transport services. It also involves

inland shipping, maritime transportation, fishing boat

transportation, railway, and other fields. Annex II refers to the

nonconformance measures that can be restricted in the future.

The EU also reserves the right to impose restrictions on the field

of transport services in the future.
4.2 Negative list of US shipping
market access

In the practice of signing Free Trade Agreement (FTA), like

in the case of the BIT, USMCA, and similar agreements between

The United States, and other countries, the negative list mode is

usually adopted. The clauses listed in the negative list are called,

“non-conforming measures”, which allow the contracting

parties to take or maintain any measure that is inconsistent

with the obligations of the Market Access Treaty. Interestingly,

these non-conforming measures are allowed to be continued or

updated in time or revised without expanding the scope.

The author mainly studies the content of bit protocol based

on the 2004 version. The 2012 bit agreement between The

United States and Uruguay and the 2012 bit agreement

between the United States and Rwanda are all signed based on

the contents of the 2004 version of the bit agreement. The main
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contents include the text of the agreement and annexes I, II, and

III. Each annex’s list includes explanatory notes, and entries in

the negative list of states. The entries also include notes in the

negative list of the United States. In the text of the agreement,

Annex I contains the existing non-conformity measures, which

include the non-conformity measures that the host country

wishes to retain after the agreement becomes active. Annex II

contains new, nonconformance measures for the future. Annex

III is specific to the field of financial services, which can include

existing measures or inconsistent measures taken in the future

(Qian, 2015). Each item in the annex list usually consists of the

five elements: “department + related obligations + government

level + measure basis + description”. In the “explanatory notes”

of each annex, there are specific explanations on these

five elements.

In the FTA contracting practice of the US, the contents

related to the shipping field are usually listed for explanation in

the Negative List, Annex List 1 and Annex List 2 under the

specific departments.Since the United States promulgated the,

“U.S.-Chile Free Trade Agreement (FTA)” in 2004, the market

access exceptions for maritime transportation services have been

basically consistent content-wise. This shows the continuity and

consistency of the FTA content of The US.

There are 24 chapters in the “United States-Korea

2012FTA”, including national treatment and market access for

goods, customs procedures and trade facilitation, trade remedy,

investment, financial services, government procurement,

transparency and dispute settlement and so on. Among them,

the Negative List system is adopted in three chapters:

investment, trade in services and financial services (Russ and

Swenson, 2019). Through the Negative List system, the US has

effectively protected its own specific industries (Leung, 2016).In

the “United States-Korea 2012FTA” Annex I belonging to the

United States’ list, the US retains the two obligations of,

“nat iona l treatment and loca l ingredients” under

“Transportation Services-Customs Brokers.” In the agreements

forged on behalf of the “U.S.-Uruguay 2012BIT” and “U.S.-

Rwanda 2012BIT”, the contents of the United States’ list in

Annex I of the two are the same. The United States only retains

the national treatment obligation for this item. There is no

reservation of, “local presence”.

Be that as it may, reservations on “international maritime

cargo transport and auxiliary business” have been made with

respect to Annex I of the South Korean list of the “United States-

South Korea 2012 FTA”. On the other hand, Annex II of the

South Korean list has made two reservations on “internal

waterway transport services, space transport services, and

storage and warehousing services”. In this regard, the author

summarizes the following characteristics: (1) South Korea has a

relatively complete set of shipping laws and regulations. In

Annex I of the negative list of treaties, the ROK has clearly

specified the relevant obligations of reservations and the

domestic legal basis for non-compliance measures. The
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negative list is highly transparent. (2) South Korea has

implemented strict reservation measures for domestic internal

waterway transportation and space transportation services.

According to this item, foreign capital can be completely

prohibited from entering the service fields of internal

waterway transportation and space transportation in South

Korea. (3) South Korea has strict treaty reservations on any

storage and warehousing services related to rice. In a word,

through the Negative List system, the forbidden zones of related

industries have been defined between the two countries.

Countries wil l be bound to a certain extent when

implementing their related measures, but they also have some

flexibility (Wei et al., 2019).

In addition, the author found some characteristics in the

process of the Central American Free Trade Agreement (CAFTA-

DR) signed by the United States and the five Central American

countries – Costa Rica, El Salvador, Guatemala, Honduras,

Nicaragua – and the Dominican Republic in 2004. Firstly, Costa

Rica, Dominica, Honduras, and Nicaragua’s Negative List’s Annex

I involves, “maritime” content. Among these countries are Costa

Rica’s reserved department – “Maritime and Specialty Air

Services”, the reserved department of Dominican “Maritime

Transportation”, the reserved department of Honduras’

“Maritime Transportation-Coastal Navigation”, and the two

reserved departments related to shipping in Nicaragua, namely

“Maritime Transportation”, and “Port”. However, neither El

Salvador nor Guatemala’s Annex 1 mentions the regulations on

maritime transport. There is no reservation clause for the sector.

In the item tagged, “Government level”, Costa Rica and Honduras

have regulations that are “central”. Dominica and Nicaragua do

not list “Government level”. In the item labelled, “Description”,

the Dominican Republic has the most specific provisions for the

description of measures. Indeed, the content has the

most restrictions.

Above all, it can be seen from the above examples that the

United States and its contracting parties attach great importance

to the content of the negative list of market access for “maritime

services and ancillary industries”. It is also reflected in Annex II

with greater flexibility for the party adopting new non-

conforming measures in the future. There are specific

manifestations. The first has to do with the contents of the

non-conformance measures in the negative list of shipping

market access evident in international treaties. The contents

include government-level regulations. The provisions on the

contents of the negative list of shipping market access are

basically included at the level of the central government.

Another content is the restriction on board members.

Although, the content stipulated by the parties in the,

“description” part of the list of non-conformance measures is

different and has its own characteristics, there are still some

common features. For instance, the negative list of agreements

signed by developed countries has fewer items of non-

conformance measures involving shipping and restricted
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contents. Singapore and Australia are quick examples. The

negative list of agreements signed by developing countries, on

the other hand, involves more shipping non-conformance

measures and many restrictions. Quick targets are countries

like Uruguay, Rwanda, and the like. Finally, comparing the

contents of the negative list of shipping market access in the

United States with BIT and FTA, it can be seen that the contents

of the negative list in the United States under BIT and FTA are

not too different.
5 The negative list of China’s
shipping market access:
Growth and deficiencies

With the development of the negative list of shipping market

access, the openness of China’s international shipping market

has been expanding continuously. The transparency of the

negative list has equally been gaining continuous strength.

However, the comprehensive development of the negative list

of shipping market access needs to be further improved. There

are still gaps and deficiencies hindering its attainment of the

highest international standards.
5.1 China’s negative list and the
international high standard negative
list: The insufficiency of the
system connection

The system connection between China’s negative list and the

international high standard negative list is not enough. The

structure and the content of the negative list have obvious need

for further optimization. From its structure and content, it is

imperative that the international treaties involve national

treatment, local presence, market access, most favored nation

treatment, senior managers, and board of directors. Howbeit,

there are few restrictions on relevant obligations in the

provisions of China’s negative list of shipping – this is

excluding local presence, most favored nation treatment, and

the like. Again, in terms of the classification of measures, other

countries basically include the idea of maintaining the existing

and possible new inconsistent measures in the future. Because

China’s negative list is unilateral and open, it only includes the

existing inconsistent measures and has no provisions on the

possible inconsistent measures in the future.

On the other hand, China seldom adopts the negative list in

international trade negotiations. At present, high standard

bilateral or multilateral international investment agreements

mostly adopt the negative list model. Markets with high

openness and large economic volume conclude agreements in
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the negative list model. To some extent, the negative list system

represents the inevitable developmental trend of international

investment, and trade agreement negotiation for the future. At

this stage, therefore, China has applied to join the CPTPP

agreement, which represents a high level of global investment

and trade rules. The degree of market access therein is higher. To

achieve a new pattern of opening-up at a higher level, China

should try to adopt the negative list model for high-standard free

trade negotiations. China should also strengthen the

institutional connection between China’s domestic negative list

and the negative list adopted in high-standard international

investment agreements.
5.2 The negative list of shipping
market access and the need for a
strengthened transparency

The term, “transparency” has a richer meaning that exists

uniquely and independently of the technical sense of the word.

From its semantic perspective, transparency could be said to

mean that a rule and law should be open to the public, so that the

public can easily see, find, and obtain it. From the perspective of

management, however, transparency suggests that in the actual

management process, there is the need for managers to

strengthen the timely disclosure, clarity, and accuracy of

information when facing stakeholders. This will help to better

realize efficient and transparent management (Schnackenberg

and Tomlinson, 2016). Some international organizations have

also defined transparency. The OECD defines transparency in

two ways. On the one hand, transparency can be defined as, “rule

transparency”. This means that under the condition of the rule

of law, the regulated entities have the possibility of identifying

and understanding their obligations.

On the other hand, transparency requires the government to

further strengthen, “information transparency”. Information

transparency includes the hearing of stakeholders, the practice

of controlling the alienation of rules through transparent

procedures, and the establishment of appeal procedures

(Quan, 2010). In fact, the international standard of

transparency is summarized from the legislation, practice, and

scholars’ interpretation in different fields of international law.

However, the United States is presently the founder of the

negative list, and it has established transparency in investment

agreements in the first generation bit model (1983

model).Therefore, the development of transparency in IIAs is

largely reflected in the development of The US’ bit model.

The transparency of the negative list of international shipping

market access is specifically reflected in the shipping field. Since

the release of the 2018 version of the Pilot Free Trade Zone and

the national version of the negative list of foreign investment, the

transparency of the list has been greatly improved. On the one
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hand, compared with the 2018 version, the 2019 version of the

negative list of foreign investment in the Pilot Free Trade Zone,

and the national version have deleted the classification of “field”.

The contents listed in the list are clearer and better. In addition,

the 2018 and 2019 negative lists have specific provisions on the

transition period in the description part. On the other hand, the

list continues to maintain high international standards. It does not

only clearly list the proportion of equity, it also has a series of

special management measures such as national treatment in the

field of shipping. All these reflect the improvement of the

transparency of China’s negative list of international shipping

market access. However, by understanding the practice of

countries’ negative lists in transparency, we find that

transparency still needs to be improved in the three stages of,

“notification before formulation, participation in formulation and

evaluation after formulation”. This will help to protect the right to

know of stakeholders. In addition, the international high standard

negative list also covers MFN treatment, performance

requirements, senior management and board of directors, and

other restrictions. The transparency of the negative list of China’s

shipping market access needs to be further strengthened.
5.3 Weak awareness of rules and risk
prevention behind the list

The negative list is quite important as it represents a high

degree of standard, and transparent foreign investment

management model despite the length (Guan, 2017). At the

same time, it is also an exploration process for promoting the

modernization and reform of the national governance system.

The negative list itself is only an annex to the whole

management system. Its implementation mainly relies on

the unified and transparent management system, and the

legal system behind the list. The high standard negative list

usually lists the legal provisions on which it is based. It is even

specific to the relevant legal provisions, which have strong

operability. However, at present, the rules behind the negative

list of China’s international shipping market access have not

been fully straightened out. Rigorous management system and

perfect supporting shipping laws and regulations are the

powerful guarantee for the smooth implementation of the

negative list. At the same time, the negative list of

international shipping market access puts forward higher

requirements for the risk control ability of Chinese

government ’s departments. China ’s risk prevention

awareness for foreign capital access is weak at the moment.

Therefore, while comprehensively deepening reforms, and

opening up, the bottom line of national security must be

firmly grasped. The government should strictly restrict

access to areas involving national security – areas that are of

social, and public interests.
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6 Perfecting the progress of
the negative list: Suggestions
for a better shipping market
access in China

6.1 Continuing the optimization of the
negative list of shipping market access

Internationally, many countries are yet to form a unified

practice in signing international investment treaties or

formulating and implementing the negative list of domestic

legislation. Developed countries and developing countries have

different views on foreign investment. The former hold an open

attitude towards foreign investment. This helps them to often list

their restrictions and prohibitions on foreign investment access

in the annex of the agreement text through bilateral and

multilateral trade negotiations. They do this because the latter

are usually subject to the level of domestic economic

development they have. Hence, they mostly adjust foreign

investment access and business activities with special domestic

legislation (Tao, 2018).

The reform idea of China’s negative list tends to be a

national “one list” as it emphasizes the full coverage and

institutional unity of the list. However, China’s economy is

huge, and the differences between regions in terms of resource

elements cannot be ignored. How to find a balance between

maintaining the unity of the system, and the differences of

regional development is another important challenge for

China. It is a challenge as China would naturally want to

continue to promote the pre-access national treatment, and

the negative list system. At the same time, the global trade

environment, and the rules on economic and trade imperatives

are constantly changing. Also, the formulation and

improvement of China’s negative list cannot be “finalized” or

“changed day and night”. Therefore, China should not only

promote the negative development of the national treatment

system, but also adapt to the international trend step by step in

the process of holistic implementation.
6.2 Improving and supporting the legal
framework of the shipping market

The competition in the international shipping market is also

a competition of rules and standards. From international

treaties, we can find that specific areas involved in the negative

list text have specific and clear domestic laws and regulations.

The rules which are highly transparent serve as a support system.

However, the text of China’s negative list is single. It has a low

transparency impression, and lacks support laws. The latter is

largely related to the imperfect shipping laws and regulations,
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the complex revision process, and many uncertain factors.

China’s establishment of Pilot Free Trade Zone, New Port

Area of Shanghai Free Trade Zone, and the construction of

Hainan Free Trade Port is strategic. The ports and zones are

established to continuously improve the process of investment

liberalization, attract more foreign capital to enter the domestic

market, and boost China’s further opening-up and economic

development, transformation, and upgrading. Presently, the

provisions of non-compliance measures in the negative list are

reduced, and the market opening is strengthened. It is urgent for

China to continuously improve the supervision system. That

would ensure a better operation of the system. In the field of

shipping services, it is particularly important to improve the

supporting shipping laws and regulations. It is, indeed, necessary

to establish and improve a risk monitoring and supervision

mechanism that corresponds to the negative list of shipping

market access. The latter would require the improvement and

construction of a series of support shipping laws and regulations

as soon as possible.

At this stage, China’s laws in the field of shipping mainly

include maritime law, maritime procedure law, port law, and

maritime traffic safety law. The legal system in the field of

international shipping market dominated by anti-monopoly

law, and international shipping regulations is not perfect. On

the one hand, as a general law, the provisions of the anti-

monopoly law are more principled. They fail to fully take into

account the particularity of the international shipping industry.

With the deepening of the reform of China’s international

shipping management system, the international shipping

regulations lack the provisions on in-process and post-event

supervision means. They also do not factor in how to supervise

new formats such as digital shipping, and the increasing problem

of low legal effectiveness. Therefore, China should speed up the

construction of the legal framework of the international shipping

market with Chinese characteristics and promote the

promulgation of the shipping laws of the People’s Republic

of China.
6.3 Strengthening risk awareness in the
avoidance list

Some people believe that with the increasing openness of

various fields of the shipping market, the adoption of the

negative list may lead to insufficient supervision and possible

risks. In fact, the negative list does not represent laissez faire,

but a higher level and more secure system. Nowadays, one of

the important significance of implementing the negative list

system in China is the transformation of the focus of

government supervision. Government functional departments

should change from the pre-examination and approval method
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to the in-process and post-supervision methods. This is

necessary as the awareness of the transformation of

government functions is gradually strengthening. The

negative list system puts forward higher requirements for the

top-level design and supervision ability of Chinese government.

Through reasonable institutional design and regulatory

institutional arrangements, the negative list cannot only

effectively prevent and avoid risks, but also reserve some

space for China’s future policy-making.

Similarly, in the process of international trade negotiations,

China should make full use of the negative list system to avoid

possible risks. When it comes to shipping, China should fully

consider the needs of China’s economic development, national

sovereignty and security, and add the areas that are not suitable

for opening at this stage to the negative list. On the premise that

it is impossible to predict the future development of some

shipping industries, China should reserve a policy room for

future non-compliance measures. It should also set aside

separate non-compliance measures that can be retained in the

future in the negative list. The latter will help to predict the

possible threats or vicious competition in the future, and further

maintain the safe and efficient operation of the international

shipping market. It would also ensure the prevention and

resolution of risks while expanding the opening-up, and

effectively ensuring the stable development of the international

shipping market.
6.4 China’s international shipping
competitiveness and the need for a
continuous improvement

6.4.1 Overall comparison of the negative lists
between the EU and US

The US and EU are the most important economies in the

world. And they always have strong initiative in formulating

international economic and trade rules, both in promoting the

development of WTO and the international trade and agreement

negotiations. Compared with the EU’s attempt in recent years to

include Negative List in international trade and investment

agreements, Negative Lists of investment agreements drawn up

by the US have accumulated rich practical experience. It has

signed more than 40 bilateral investment agreements and 20 free

trade agreements with foreign countries, and promoted Negative

Lists among its contracting partners (Baier et al., 2019b). The

Negative List of the most influential FTAs and BITs in the US

has become a typical template for countries to conclude

investment treaties.Considering different national conditions,

the US and EU have different considerations on the flexibility

of Negative Lists. For example, bilateral investment agreements

signed by the US and Latin American countries allow Latin
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American countries to retain preferential treatment for small

and medium-sized enterprises,and are not bound by national

provisions (Bohigues and Rivas, 2019). The EU supports further

liberalization of trade and investment in services. Furthermore,

It full opens its market to the least developed countries and

applies different and special treatments for developing countries

(D'Erman, 2020).

In the security review system, the Negative Lists of the US

propose that contracting parties have the right to take the

necessary measures to safeguard their security interests. The US

imposes direct or indirect restrictions on broadcasting,

telecommunications, energy exploitation and other

industries.And foreign capitals are explicitly prohibited from

entering domestic air transport, inland shipping and other

industries. The EU also has certain control over strategic

industries. However, “public safety or legitimate public interests”

is not clearly defined in the relevant clauses (See Table 3).

6.4.2 Future development of the negative list
of China’s shipping market access

Through the comparison of the negative list of typical

international investment agreements in the world, It discovers

that the structure and the content of the negative list involved in

the shipping field are roughly the same. For example, there is

basically no difference in the contents of bit and FTA’s negative

lists as the shipping market access enabled therein has a certain

stability. Therefore, the author believes that China should also

maintain a stable and equal openness when signing bilateral or

multilateral agreements with other countries in the future.

Presently, the international situation is changing rapidly, and

the global economic and trade rules are facing great challenges

and adjustments. It is likely that a new global economic and

trade rule will appear in the near future. China’s economy has

shifted from high-speed growth to high-quality development. At

the same time, The United States has already paid great attention

to the promotion of its own ideas. It has promoted its own

economic development goals through the negotiation of bilateral

agreements and free trade agreements. In the field of

international shipping, China should absorb the policy ideas

conducive to the development of its own shipping industry,

summarize international experience, and strive to improve the

competitiveness of China’s international shipping.
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China is a large shipping country, but the current situation is

that its international competitiveness in the shipping industry is

not strong. Hence, while promoting a series of national strategic

development processes such as the Pilot Free Trade Zone, Free

Trade Port, and Regional Economic Integration, China should

actively maintain its special strategic position in the field of

international shipping in international investment agreements

and trade negotiations. The posture will enable China lay a

foundation for the development of its shipping industry. In the

process of multilateral trade negotiations, China will strive for

more favorable terms and conditions and improve its influence

in international trade negotiations.
7 Conclusion

The negative list system was first adopted from the

Shanghai Pilot Free Trade Zone and tried successfully. The

perspective behind it is the legal theory of “act without

prohibition”. This idea has been implemented in the practice

of the rule of law in the Pilot Free Trade Zone. Through

replication and promotion, it is conducive to further promote

the reform of the rule of law in China. Throughout the world,

many countries and regions implement negative lists.

However, due to differences in economic development,

different countries and regions adopt different strategies

when it comes to specific market opening reflecting their

actual situation. For example, the EU has only begun to

include the negative list in international investment

agreements in recent years. This has the characteristics of

regional protection. The United States included the negative

list in international investment agreements earlier and

accumulated rich practical experience from it. In addition,

understanding the specific situation of the negative list of

international shipping market access in major international

investment agreements around the world will help China build

pilot free trade zones that would be in line with the highest

international standards. It would also promote and help China

to master the process of formulating international rules in the

field of international shipping as soon as possible.

At present, the revision of China’s negative list is still in a

dynamic phase. In the face of the shrinking negative list reality,
TABLE 3 Comparison of the negative lists between the EU and US.

US Negative Lists EU Negative Lists

Applicable start time In the 1980s After 2009

Applicable field Foreign investment field Foreign investment field

Flexibility of the List Certain flexibility Greater flexibility

Security review system Very strict A certain degree of strictness

Source: according to the Negative Lists between the EU and US.
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there should be a support approval mechanism. If the

relationship between the two cannot be established in a

balanced way, the experimental role of the Pilot Free Trade

Zone will be weakened. The latter may also affect the pre-access

national treatment, and negative list system and may eventually

not achieve the desired results in the process of national

implementation, and promotion.
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Marine plastic waste is one of the most difficult global ocean governance issues

at present, and is also the focus of marine waste governance in the Yellow Sea

and East China Sea region surrounded by China, Japan, and Republic of Korea

(ROK). China, Japan, and Republic of Korea (ROK)are now aware of the

importance of this issue to their surrounding waters and their country’s

development. However,the poor implementation of marine governance gives

rise to the unsatisfactory effect of marine plastic waste governance in the sea

area. Based on the concept of blue economy and the data of plastic pollution in

the Yellow Sea and East China Sea, this paper discusses the feasibility of

establishing binding legal norms and policies to promote the progress of

marine plastic waste treatment in China, Japan and Republic of Korea. By

using research methods of text analysis and status survey, this paper analyzes

the differences and common demands of China, Japan and Republic of Korea

for marine plastic pollution control. It is concluded that three countries have

common demands in the management of the whole life cycle of marine plastic

pollution, the establishment of flexible legal instruments, and the participation

of stakeholders. Finally, through the case experience of the blue cycle model of

marine plastic waste in Taizhou, Zhejiang Province, China, this paper proposes

that this model can also be used in the management of marine plastic waste in

China, Japan and Republic of Korea. Three countries can gradually promote

the cooperation of marine plastic waste laws and regulations by starting with

the treatment of\ fishery plastic waste, and innovate the blue cycle model, so as

to finally promote the conclusion of the regional marine waste

treatment agreement.
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1 Introduction

It is estimated that the total weight of man-made plastic on

the earth is nearly 8 billion tons in 2020 (Elhacham et al., 2020).

Even if the world were to unite and take immediate actions to

reduce plastic consumption, the plastic pollution is still expected

to be around 710 million tons by 2040 (Lau et al, 2020). The total

weight of plastic in the ocean will gradually exceed that of fish

(World Economic Forum, 2016). The production and

consumption of masks during the fight against COVID-19 also

make plastic waste a more serious problem. According to

“Impacts of Plastic Pollution in the Oceans on Marine Species,

Biodiversity and Ecosystem”, a report released by World Wide

Fund for Nature (WWF) in February 2022, East China Sea and

Yellow Sea have already exceeded plastic waste thresholds

beyond which significant ecological risks can occur, and

several more regions are expected to follow suit in the coming

years (WWF, 2022).

The international academic community has conducted

extensive research on source-sink analysis, flux estimation,

migration mechanisms of marine plastic and microplastic

pollution, and ecosystem and human health risk assessment

(Wang, 2023). In the regional aspect, most of the research focus

on the models and experiences of regional governance in the EU

(Li and Li, 2022), the Northwest Pacific (Kong, 2022), etc. In

addition, the marine plastic waste governance in China (YANG

et al, 2020), Japan (Zenbird, 2022), and South Korea (Yong,

2020) has been analyzed from respective domestic perspectives,

and relevant national governance strategies and regulations have

been developed (McKayla, 2022).

The United Nations Environment Assembly has adopted

resolutions on marine plastic waste governance for five

consecutive sessions (Marinelitterhub, 2019), and the

establishment of a new legally binding global convention on

plastic pollution has become a consensus (Jørgen, 2021). The

first session of the Intergovernmental Negotiating Committee

(INC1, 2022) developed an internationally legally binding

instrument on plastic pollution, including in the marine

environment [(unep.org)(http://unep.org)]. The country

representatives at the meeting1 took different positions(UN

Environment Programme, 2022). As major countries in the

East China Sea and Yellow Sea region, China, Japan and South

Korea have a broad consensus on the scope of international

instruments, objectives, flexibility of framework conventions,

and stakeholder participation. However, there are also many

differences in terms of core obligations, control measures, and

means of implementation (Gao, 2022). China focuses on plastic

products leaking into the environment, and believes that there is

a need to take into account the domestic situations and
1 The meeting took place in the Punta del Este Convention and

Exhibition Centre from 28 November to 2 December 2022.
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capacit ies of each country in terms of obl igat ion

implementation. As for assessment mechanism and

compliance mechanism, it is necessary to consider China’s

domestic situation and capacity as a developing country,

which showcases flexibility (Chinese National Development

and Reform Commission and the Ministry of Ecology and

Environment, 2021). Korea supports the whole-life-cycle

control of plastics (Hum, 2022) and pays special attention to

the proper management and recycling of marine plastic waste.

Meanwhile, the Ministry of Oceans and Fisheries of Korea has

invested heavily in establishing environmental standards

according to the characteristics of marine plastics (Korea

Ministry of Oceans and Fisheries, 2022). Japan focuses on the

recycling of marine plastic pollution (Yuji, Kanako, 2018), and in

2019, Japan released the Action Plan for Marine Plastic Waste

Management to curb the flow of microplastics into the ocean.

Through support to local self-governments, Japan promotes the

recycling of coastal drifting materials, and also focuses on

technology and monitoring issues related to microplastics

(Ministry of Foreign Affairs of Japan, 2021). At the 23rd

Tripartite Environment Ministers Meeting among China,

Japan and Republic of Korea (TEMM 20), three countries also

expressed their hopes for cooperation in plastic pollution control

(Energydaily, 2022). From the focuses of the three countries, one

can conclude that although the three countries have differences

on the issue of technology and standards, the governance of the

whole life cycle of plastic pollution, the establishment of flexible

legal instruments, and the participation of stakeholders are

common demands. However, due to the different situations of

the East China Sea and Yellow Sea and the surrounding

countries, the practices of other regions, such as the EU,

cannot be replicated. Therefore, this thesis mainly adopts text

analysis for the research method. And the existing research data

and current situations of China, Japan and South Korea are used

to discover the common interests of the three countries. This

paper proposes to promote the cooperation mechanism of the

three countries with the common pursuit for blue economy

development by strengthening the participation of stakeholders.
2 The inherent requirement of
establishing the China-Japan-ROK
mechanism of marine plastic waste
governance of the East China Sea
and Yellow Sea

2.1 The current worsening problem of
marine plastic waste in the East China
Sea and Yellow Sea region

The East China Sea and the Yellow Sea near China, Japan,

and South Korea are typical semi-closed seas (A/CONF.62/C.2/
frontiersin.org
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SR.43, 1974), with poor circulation with the open ocean and thus

limited self-purification capacity. The data collected from 2007

to 2014 shows that plastic waste accounted for 37% of the

floating marine waste, polystyrene foam accounted for 35%,

and wood waste accounted for 12%. The composition of the

main plastic waste includes plastic bags, bottles, plates, ropes,

etc. The floating marine waste is distributed mainly in ports and

tourism, fishing, industrial and recreational areas along the coast

of China (East Asia: Ocean Community, 2018).

From recent years’ monitoring data of China, Japan, and

South Korea on their own offshore in this region, marine plastic

waste has caused serious damage to the region’s oceans in both

the quantity and weight sense.

According to the data from the Communique on the State of

China’s Marine Ecological Environment in 2020 (Ministry of

Ecology and Environment, 2021), plastic waste takes up 83.1% in

the seabed waste of the monitored area, 85.7% in the floating

waste on the sea surface, and 84.6% in the beach waste.

According to “ Research Report on Some Typical Coastal

Garbage Monitoring in China 2020” released by Shanghai
Frontiers in Marine Science 03
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Rendu Ocean NPO Development Center, the “Guarding the

Coastline” project conducted scientific research to monitor the

waste along the Chinese coast in 2020. (Related data refer to

Table 1). It found that the quantity density and weight density of

marine litter along the East China Sea and Yellow Sea coast is the

highest in China. And these marine litter are mostly plastic

(Shanghai Rendu Marine Public Welfare Development

Center, 2020a).

The Japanese Ministry of the Environment has also made a lot

of efforts to monitor the amount of marine plastic waste. The

distribution of waste in Japanese waters shows large regional

variations, with particularly large amounts of waste around the

northern part of the Kyushu region and the northern part of the

Tohoku region (Isobe, 2016). The Seto Inland Sea is a closed one,

which explains its huge amount of waste. However, there are also a

large amount of waste near the remote Ryukyu Islands. According

to surveys in Japan, the Sea of Japan is considerably more polluted

than other sea areas (Ministry of the Environment of Japan, 2021).

Between 20°N and 30° N in southern Japan (up to 6.63 × 102

fragments/ha), microplastic abundance is low near the coast and
TABLE 1 China’s marine microplastic waste monitoring data since 2016.

China’s marine floating waste monitoring data in China since 2016

Year 2016 2017 2018 2019 2020 2021

Number of monitoring points
45 49 57 49 49 51

Marine floating waste

Number of floating waste visually observed (pcs/km2) 20 20 21 50 27 24

Number of floating waste trawled in surface water bodies (pcs/km2) 2234 2845 2358 4027 5363 4580

Density/ (kg/km2) 65 22 24 6.8 9.6 3.6

Percentage of plastic waste 84 87 88.7 84.1 85.7 92.9

from the 2016-2021 Bulletin of Marine Ecology and Environment Status of China

China’s beach waste monitoring data since 2016

Year 2016 2017 2018 2019 2020 2021

Number of monitoring points 45 49 57 49 49 51

beach waste

Number(pcs/km2) 70348 52123 60761 280043 216689 154816

Density (kg/km2) 1971 1420 1284 1828 1244 1849

Percentage of plastic waste 68 76 77.5 81.7 84.6 75.9

from the 2016-2021 Bulletin of Marine Ecology and Environment Status of China

China’s seabed waste monitoring data since 2016

Year 2016 2017 2018 2019 2020 2021

Number of monitoring points 45 49 57 49 49 51

Seabed waste

Number(pcs/km2) 1180 1434 1031 6633 7348 4470

Density (kg/km2) 671 43 18 15.9 12.6 11.1

Percentage of plastic waste 64 74 88.2 92.6 83.1 83.3

From the 2016-2021 Bulletin of Marine Ecology and Environment Status of China.
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south of 31°30’N, but particularly high near 32°-33°N where the

Kuroshio Current flows. It supports the hypothesis of Day and

Shaw (Day and Shaw, 1987) that the Kuroshio current plays an

important role in the transport and distribution of microplastics in

the North Pacific Ocean. Kuroshio is a major reason for these

microplastics. (Related data refer to Table 2).

South Korea has also monitored marine waste on the east and

west coasts. From the data from 2018-2021 shown in the table

below, the amount of marine waste was climbing along with the

increase in monitored sea area.(Related data refer to Table 3).

In addition, the East China Sea and Yellow Sea are rich in fish

resources. From the monitoring of plastic waste in the offshore of

China, the fishery industry contributes to a large proportion of

plastic waste (Shanghai RenduMarine PublicWelfare Development

Center, 2020a; Shanghai Rendu Marine Public Welfare

Development Center, 2020b). A study (Lebreton et al., 2017) by

Scientific Reports shows that 86% of the large-piece floating plastic

litter in the North Pacific Garbage Patch are from fishing boats,

either discarded or lost, which indicates that mariculture and fishing

are important aspects of plastic waste management in the East

China Sea and Yellow Sea region when combined with South Korea

and Japan’s statistics on the sources of marine plastic waste.

(PEMSEA) is an intergovernmental organization operating in East Asia to

foster and sustain healthy and resilient oceans, coasts, communities and

economies across the region. Http://www.pemsea.org/about-pemsea/

our-organization.

3 Such as the China-Japan-Southeast Korea Environment Ministers’

Meeting (TEMM), Northeast Asia Sub-Regional Environmental

Cooperation Program (NEASPEC), Northeast Asia Environmental

Cooperation Conference (NEAC), Yellow Sea Large Marine Ecosystem

Strategic Action Project (YSLME), etc.
2.2 The existing cooperation mechanism
is not effective and the demand for
integration is increasing

Under the guidance of the United Nations Environment

Programme, two regional action plans, the Northwest Pacific
Frontiers in Marine Science 04
215
Action Plan (NOWPAP) People’s Republic of China, Japan,

South Korea and Russian Federation (1994) and East Asian Seas

Action Plan (EASAP)2, four sub-regional action plans and

several regional environmental cooperation mechanisms3 have

been established in Northeast Asia. These regional

environmental cooperation mechanisms have contributed to

the implementation of marine environmental protection and

cooperation in the Yellow Sea and East China Sea region by

holding meetings, selecting topics for discussion, raising funds,

and formulating action plans. However, the marine

environmental cooperation that can mobilize and coordinate

the whole region is still at the initial stage. The existing marine

environmental cooperation is still at a low level, mostly through

forums, meetings and other soft laws that is not compulsory.

Thus, it has not yet produced a binding legal document, which

makes it ineffective in practice.

Since Japan and South Korea started earlier on plastic waste

pollution management, they have a better waste classification and
TABLE 2 Mass distribution density.
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legal system, and set stricter standards for pollution. Before China

began controlling the import of garbage in 2016, Japan and South

Korea imported large amounts of plastic garbage into China. It has

put great pressure on the marine environment of the East China

Sea and Yellow Sea. The development of a unified standard and

governance system requires the integration of existing

mechanisms. In addition, the low level of public participation in

previous cooperation mechanisms, coupled with significant

differences in the responsibilities and obligations of coastal states

in marine environmental cooperation, can lead to a “prisoner’s

dilemma” or “free-rider” phenomenon in environmental

cooperation. Therefore, it is necessary to establish a rules-based

plastic waste management mechanism to prevent the “prisoner’s

dilemma” and push forward marine plastic waste management.
2.3 Common wishes and demands of
China, Japan, and South Korea

In December 2019, at the 8th China-Japan-South Korea

Leaders’ Meeting, Chinese Premier Li Keqiang highlighted the

need to “pay attention to the challenges posed by marine plastic

waste, strengthen the exchange of monitoring methods and

governance technologies, and promote scientific research on the

impact of marine plastic waste on the marine ecology and polar

ecology.” (Keqiang, 2019). The 2019 Joint Communiqué of the

21st Tripartite Environment Ministers Meeting also pointed out

that marine plastic waste is particularly important, and that

actions such as proper waste disposal and reduction of shopping

bags will be promoted to prevent plastic waste from being

discarded into the sea. The three countries also envisioned

research cooperation with the goal of clarifying the actual state

of marine pollution (Ministry of Ecology and Environment, 2021).

The Tripartite Joint Action Plan on Environment Cooperation

(2021-2025) (hereinafter referred to as the Action Plan) and the

Joint Communiqué of the 22nd Tripartite Environment Ministers

Meeting introduce the progress of the three countries in

addressing marine environmental issues and show their

practical cooperation in marine plastic waste management to

effectively handle global and regional environmental issues
Frontiers in Marine Science 05
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(Ministry of Ecology and Environment, 2022) From the meeting

of the leaders of China, Japan, and South Korea and related

documents, it is clear that three countries have a common will and

need for marine plastic waste management, and will actively

advance practical cooperation.
2.3.1 The need for blue economy development
The blue economy aims to promote economic growth, social

inclusiveness, and to sustain and improve livelihoodswhile ensuring

the environmental sustainability of marine and coastal areas. In

terms of characteristics, the concept of blue economy emphasizes

sustainable and inclusive development as well as linkages and

synergies between multiple entities. For China, Japan, and South

Korea, the marine economy is a significant source of national

wealth, and the harm that plastic waste pollution has done to

sectors like marine fisheries, marine tourism, and port shipping

has hindered the growth of the marine economy.

As people pursue for a higher living standard, the detection of

microplastics in fishery products will not only affect the price but

will also have a significant impact on the development and

competitiveness of fish markets. In 2020, the production of

aquatic animals in fishery and aquaculture in Asian countries

accounted for 70% of the global total, most of which were from

China, Japan, and South Korea (World Fisheries and Aquaculture,

2022).Marine plastics not only endanger fish’s health but also block

fishing nets and boat engines, which can hinder fishing operations.

The fishing industry loses nearly €138 million annually due to

plastic pollution (WWF, 2019a). Taking China as an example, the

annual fishery economic losses caused by marine pollution exceed

$500 million (WWF, 2019b). The annual global economic costs of

marine plastic pollution with respect to tourism, fisheries, and

aquaculture, together with other costs including clean-up activities,

are estimated to be at least US$ 6-19 billion (Deloitte, 2019).

However, the Deloitte (2019) estimate does not directly include

impacts on human health or marine ecosystems. The marine

economy accounts for 9% of China’s GDP (Ministry of Natural

Resources, 2021) and about 10% of South Korea’s GDP (Li, 2016).

Marine plastic waste will seriously restrict the economic

development of the three countries.
TABLE 3 South Korea monitors the amount of marine waste on its coasts.

Year Quantity (EA) Weight (kg)

2018 31817 4396.9

2019 30720 2698.4

2020 32213 2207.1

2021 124452 5653.9

Total 219202 14956.3
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2.3.2 The need for transformation in marine
plastic waste management in China, Japan,
and South Korea

The demand for marine plastic waste and microplastic

pollution control will inevitably lead to a structural upgrade of

the entire plastics industry. With the continuous upgrading of

environmental protection and supply-side reform in China,

Japan, and South Korea, especially in recent years, China’s

environmental protection standards have been improved, and

the plastic recycling industry has also been constantly upgrading.

It is obvious that the development of the plastic processing

industry is driven by the market and the industrial policy

guidance, which accelerates adaptive adjustments and

upgrading of the whole industry.

As the economy grows, public demand for higher quality

products and awareness of environmental health are gradually

influencing consumer preferences. Moreover, people care more

about marine ecology and have a higher demand for the quality

of marine products. Changing consumer preferences are

reflected in housing, tourism or product purchases. People are

willing to pay for cleaner beaches, clearer water, and healthier

seafood. This will also lead to green industrial upgrading and

high quality development of a wider range.
2.4 The specificity of marine plastic
waste management requires
multi-entity cooperation

Plastic pollution is mainly caused by people’s bad disposal

behavior and unorganized disposal process. Normally plastic

pollution is formed through a process of “plastic products-

plastic waste- plastic recycling- plastic waste- plastic pollution”

(Blight and Burger, 1997). The formation mechanism of

microplastic pollution (excluding plastic fibers) is more

complex (Thompson, 2004), which includes plastic particles

cracked by physical, chemical, and biological forces, as well as

plastic microparticles from everyday life scenarios (Arthur et al,

2009). Therefore, coordination among the three nations is

required to implement governance measures that will curb

pollution at its source. In terms of pathways of plastics into

the Yellow Sea and the East China Sea, there are not only land-

based ones such as rivers (Lebreton et al., 2017), but others

including fishing vessels, aquaculture activities, and marine

operations (Ole et al., 2011). Therefore, compared to other

marine pollutions, plastic waste pollution is more complex.

Especially because of the overlap of exclusive economic zones

of China, Japan, and South Korea, it is necessary for the three

countries to continue to deepen their cooperation on how to

prevent plastic waste pollution from fishing, and aquaculture. In

addition, plastic waste in the ocean can bring problems like

biological entanglement, reduction in fishery production;

microplastics are also extremely harmful to marine organisms
Frontiers in Marine Science 06
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because they can be easily ingested and passed along the food

chain. Moreover, the major fishes in the Yellow Sea and the East

China Sea will migrate, which will have a certain impact on the

countries around the seas, and cannot be managed by one

country alone. Therefore, it becomes more urgent for the three

countries to work together.
3 External dynamics for establishing
a China-Japan-South Korea marine
plastic waste governance
mechanism

3.1 The global and regional push for
marine plastic waste governance

3.1.1 Global actions on marine plastic
waste governance

Many international discussions have focused on the

formulation of international rules for the management of

plastic wastes and the control of the transboundary transport

of hazardous wastes, as well as the analysis of the underlying

causes of the failure of marine plastic waste management, such as

insufficient policy and fragmented governance system. The

international community has taken a global political, economic

and environmental perspective to develop multiple options for

limiting and managing marine microplastic pollution,

mainly including:
(1) The global political and economic discussions
The current international discussions on microplastics

mainly focus on the treaties and documents issued by various

political and economic cooperatives. (Related data refer

to Table 4).

From the global efforts one can find that no targeted

regulation and binding governance mechanism for plastic litter

and microplastics has been formed, and it is also difficult to form

a unified legal regulation in short term due to the diversity of

governance entities. However, global conferences and actions

provide a relatively broad legal framework and code of conduct

for marine litter pollution governance, which play an important

guiding role in stimulating cooperation and participation

among countries.

3.1.2 Regional marine plastic waste
management achieves significant results

The international community has devoted much effort to the

marine microplastics governance, and is working to develop a

comprehensive treaty serving as a guidance for marine

microplastic litter governance. However, due to different

comprehensive national strengths and governance capabilities,
frontiersin.org
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TABLE 4 The global political and economic discussions.

International
marine envi-
ronmental
events/confer-
ences/organi-
zations

Time Main content

G7 Toyama
Environment
Minister’s Meeting

2016
The G7 and the EU held the meeting in Toyama in May 2016. It adopted seven topics including the 2030 SDGs, resource efficiency
and the 3Rs (reduction, reuse, and recycling), biodiversity, climate change, chemicals management, the role of cities, and marine
waste (G7 Toyama Environment Minister’s Meeting, 2016; G7 Environment ministers communique, toyama meeting, 2017).

2017
At the Environment Minister’s Meeting held in Bologna, Italy, in June 2017, dealing with microplastics in marine waste as a global
threat was confirmed G7 Bologna Environment ministers' meeting (Bologna).

2018
G7 environment ministers adopted the G7 Innovation Plastic Challenge (G7, 2018) for tackling marine plastic waste, and the
Oceans Plastics Charter (Oceans Plastic Charter, 2019) was launched in June 2018. As of April 2020, 26 governments and 69 major
businesses and institutions around the world have ratified the Charter.

G20 Summit 2017

The G20 considered that it is urgent to take measures to prevent and reduce marine waste, and encouraged the public and private
sectors to participate in activities to reduce marine garbage. In 2017, it approved the G20 Action Plan adopted in Hamburg,
Germany (G20 Action Plan on Marine Litter, 2017). In the same year, the G20 Resource Efficiency Dialogue was established and
has been exchanging insights and experiences on policy options and examples of the overall life cycle and resource efficiency of
natural resources, products, and infrastructure (G20 Resource Efficiency Dialogue 2017).

World Economic
Forum

2016
The World Economic Forum and the Ellen MacArthur Foundation published a report entitled “The New Plastics Economy:
Rethinking the Future of Plastics” (WEF, 2016). The report reveals that negative externalities such as ocean leakage could be
significantly reduced if the principles of recycled plastics were applied to the global plastic packaging.

2017

The second report, “The New Plastics Economy: Catalyzing Action”, sets out a strategy to increase the reuse and recycling rate of
plastic packaging materials from 14% today to 70% MacArthur Foundation, (2017). The report concludes that the plastics industry
worldwide offers a number of clear, industry-accepted action plans to design better packaging and increase recycling rates
(MacArthur Foundation, 2017).

World Bank 2015
The World Bank established Pollution Management and Environmental Health Program (PMEH) in 2015. It aims to reduce the
impact of urban air, land and water pollution on human health and the environment in target low- and middle-income countries
(The World Bank, 2019).

(2) The global
environmental
discussions

International
marine
environment
agencies/
organizations

Time Main content

UN 2030
Sustainable
Development Goals

2015

Many targets in the UN 2030 Sustainable Development Goals (SDGs) adopted in 2015 are related to microplastic pollution (United
Nations Environment Programme, 2015). And the target 14.1, which has the highest relevance to microplastics, says that “by 2025,
prevent and significantly reduce marine pollution of all kinds, particularly from land-based activities, including marine debris and
nutrient pollution”(UN, 2022).

The United Nations
Environment
Assembly (UNEA)

UNEA adopted a resolution on marine litter and microplastics in 2016 (UNEP, 2016). The resolution further identifies both the
prevention and the environmentally sound management(ESM) of waste as crucial measures necessary to successfully combat
marine pollution in the long term, including marine plastic debris and microplastics. UNEA adopted the 3/7 resolution on marine
waste and microplastics in December 2017 (UNEP, 2017). The resolution stipulates to avoid losses in marine ecological
communities, and prevent damages caused by human activities which depend on marine ecology. It also stipulates to reinforce the
measures mentioned in SDG Goal 14 for all actors by 2025, and encourage all member states to prioritize their policies and
measures.

World Agri-Food
Organization

The FAO projects and standards are included in a series of self-initiated and worldwide- applicable action programs related to
responsible fisheries, including provisions for marine litter, and reduction of port reception facilities, inboard storage, organic waste,
lost or discarded fishing gear (COFI/2014/SBD.3, 2014).

Strategy Honolulu

At the 5th International Marine Debris Conference, cohosted by UNEP and the National Oceanic and Atmospheric Administration
(NOAA) in March 2011, the “Strategy Honolulu” framework for marine waste management was adopted. The strategy aims to
improve collaboration and coordination among the multitudes of stakeholders across the globe concerned with marine debris
(Honolulu Strategy, 2015).
F
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it will take some time for a global legal regime to be reached. In

some regional waters, especially in the closed sea and semi-

closed sea areas, such as the Mediterranean Sea waters, the East

China Sea and Yellow Sea waters surrounded by China, Japan

and Korea, marine plastic litter has already seriously damaged

the ecosystem. Environmental, health and economic problems

have been gradually revealed and constantly threatening the

balance of the ecosystem.

In contrast to global governance, which lacks centralized

governance, it is easier to spontaneously reach agreements on

specific substantive norms among sovereign states in a region. A

typical example is the European Union. It has introduced a

variety of policies, legislation and initiatives aimed at marine

litter strategies through the Marine Strategy Framework

Directive (MSFD). Adopted in 2008, it is the first EU

legislative regime related to marine biodiversity conservation.

The main goal of the Marine Directive is to achieve Good

Environmental Status of EU marine waters by 2020. The

Directive defines Good Environmental Status (GES) as “the

environmental status of marine waters where these provide

ecologically diverse and dynamic oceans and seas which are

clean, healthy and productive”. The EU and the European

Commission have also drawn up a series of detailed standards

and methodological standards for the implementation of other

European laws on Marine waste, including EU guidelines on

harbor facilities for the disposal of wastes and cargo residues

from ships of the countries concerned.

The marine environmental governance in EU started earlier,

and thus its regional marine governancemechanism is a model for

other regions in the world. The EU started the internal integration

of marine plastic waste governance, and continued to promote a

multi-stakeholder governance transition. Its experience in marine

plastic waste treatment has also become an important reference

for countries to introduce relevant policies.
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3.2 China’s progress in marine plastic
waste governance

In recent years, China has taken a number of positive

measures in marine plastic waste governance, especially in

international cooperation, which has laid a foundation for

promoting cooperation among China, Japan, and South Korea.

Chinese research teams have conducted researches on

microplastics in a variety of environmental media, including

rivers, lakes, estuaries, beaches, and offshore, and have even

extended to international waters such as pelagic, polar, and

deep-sea waters (Peng et al., 2022). By 2022, China has

developed a series of policies and management measures to

address this environmental pollution problem, as shown in the

table.(Related data refer to Table 5).

From these documents, it is clear that China has made great

strides in addressing marine plastic waste and microplastic

pollution. These documents have played an important role in

reducing plastic waste from land-based sources and controlling

plastic waste into the sea, and have helped address marine plastic

pollution problems in the East and Yellow Seas.

China has conducted joint research on marine plastic

pollution with scientific teams from more than a dozen

countries in the Asia-Pacific region. By leveraging regional

synergies, a number of important results have been achieved.

China has also organized a series of international academic and

training conferences on tackling marine plastic and microplastic

pollution to let international scholars understand the actual

situation of marine plastic waste pollution in China and

advocate the development of marine microplastic monitoring

methods, which has greatly promoted the monitoring, research

and response to marine microplastic pollution in Asia-Pacific

countries. Meanwhile, China and Asia-Pacific countries endorse

the establishment of a working group in IOC/WSETPAC to
TABLE 5 Policies and governance measures related to plastic and microplastic governance.

Issuing
time

Title Institution

27 July,
2017

Implementation Plan for Banning the Entry of Foreign Waste and Promoting the Reform of Solid
Waste Import Management System

Development and Reform Commission

2
August,2017

Notice on Jointly Carrying Out the Clean-up and Rectification of the Recycling Industry of E-waste,
Waste Tires, Waste Plastics, Used Clothes and Waste Household Appliances Dismantling

Development and Reform Commission

16 January,
2020

Opinions on Further Strengthening the Prevention and Control of Plastic Pollution Development and Reform Commission of
the Ministry of Ecology and Environment

10 July,
2020

Notice on Solidly Promoting the Treatment of Plastic Pollution Development and Reform Commission

28 August,
2020

Notice on Further Strengthening the Treatment of Plastic Pollution in the Business Sector Ministry of Commerce

8
September,
2021

Notice of the National Development and Reform Commission and the Ministry of Ecology and
Environment on the issuance of the “14th Five-Year” Action Plan for the Treatment of Plastic
Pollution

Development and Reform Commission
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cooperate in the study of marine transport plastic waste fluxes in

Asian and Western Pacific countries, so as to comprehensively

grasp the real plastic waste export fluxes to the sea from major

rivers in the Asia-Pacific region, instead of relying on the

estimated results. In 2019, the Ministry of Ecology and

Environment also organized a seminar for scientists from

China and the United States on the amount of marine plastic

waste entering the sea, so that the U.S. side understands China’s

efforts in eliminating marine plastic waste and the real state of

marine plastic pollution in China.

China also cooperates with various international

organizations to reduce marine plastic waste, for example,

UNEP、UNEA、UNESCO-IOC/WSETPAC, and APEC.

These efforts are all for China and the international

community to formulate further action plans for reducing

marine plastic waste, so as to achieve the vision of zero-

emission of marine plastic waste worldwide in the future

(Li, 2020).
4 Requirements of regional
cooperation mechanism for marine
plastic waste and microplastics
treatment from the perspective of
blue economy

Cooperation is one of the important means to realize the

blue economic model. China, Japan, and South Korea are the

most important three countries in the East and Yellow Seas

region. The management of marine plastic waste and the

development of the blue economy cannot be achieved only by

relying on the strength of a single member. The blue economy,

based on coordinated cooperation, promotes regional economic

growth through the sustainable development of marine

resources and ecosystems. In essence, the key to the blue

economy is sustainability. If the marine environment and

fishery trade activities are sustainable, then the blue economy

can correspond to the inland green economy. An important

obstacle to the marine environment and fishery trade between

China, Japan, and South Korea is the marine plastic waste in the

surrounding waters. Therefore, the cooperative governance

within the region is of great significance for the adoption of

the blue economy model. The prominent threat of plastics has

caused systematic damage to marine resources and the blue

ecological environment. China, Japan, and South Korea urgently

need to strengthen cooperation and effective supervision to

ensure the long-term sustainable development of the blue

economic partnership. In the East Sea and Yellow Sea region,

China, Japan, and South Korea all want to be the leaders in this

regard, But due to political and historical factors, there is a lack

of closeness among the three countries. As a new model of the

marine economy, the Blue Economic Partnership is more
Frontiers in Marine Science 09
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inclusive. It can establish consultation, cooperation, network,

and partnership among the government, international

organizations, civil society, and the private sector, so as to

achieve coordinated governance and common development of

public issues, which is also the requirement of the new

regionalism theory. The new regionalism theory especially

emphasizes the decentralization of regional governance and

the necessity of non-governmental organizations’ participation.

Regions can jointly participate in environmental governance

through the system construction of diversified subjects to solve

the environmental problems faced by economic development.

This, to a certain extent, can also solve the current problems of

the lack of leadership, inconsistent standards and a single

approach to marine environmental governance in China,

Japan, and South Korea, and thus promote the orderly

progress of regional marine environmental cooperation and

governance, promote the organic combination of regional

marine environmental protection and blue economy

development, and realize the sustainable development of

this region.
4.1 Establishing binding legal regulations
and policies

A complete legal system of environmental protection can

promote the internalization of environmental costs to achieve

continuous improvement of environmental quality. Therefore,

in order to solve the problem of plastic waste pollution in the

East China Sea and Yellow Sea region and achieve blue economy

development, it is necessary to improve relevant laws and

regulations as a solid guarantee to make regional countries

commit to the statute of unified action, and to add

compulsoriness to the existing laws.

First, to integrate the existing laws and regulations on

marine plastic waste management in China, Japan, and South

Korea, determine the standards and directions of cooperative

management, and guarantee the orderly implementation of

regional management activities. Second, governments need to

establish a regional mechanism for the regular exchange and

coordination on legal norms and guidelines to enhance the

connectivity of information related to plastic waste governance

and monitoring. Third, governments need to improve the

governance and cooperation linkage mechanism. Since the

transboundary plastic waste pollution governance involves a

wide range of issues, and needs a complex operation

mechanism, which can easily cause regional conflicts, it is

important to establish a marine plastic waste governance

institution beyond the three countries’ governments. It can be

achieved on the basis of the existing environmental meetings of

China, Japan, and South Korea, setting up special meetings on

marine plastic waste pollution, discussing issues of coordination

and cooperation, and conducting unified research on and
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treatment of major plastic waste pollution sources, and further,

strengthening the supervision and inspection of plastic waste

into the sea.

The construction of a regional plastic waste management

policy system is conducive to balancing the interests of regional

plastic waste management subjects, and thus resolving many

obstacles in regional environmental management. Firstly,

regional plastic waste management policies need to be

innovated; regional plastic waste emission regulations need to

be improved; scientific and democratization of management

need to be promoted. Second, to innovate regional plastic

waste management economic policy, and actively guide

fishermen and related waste discharge enterprises to upgrade

their facilities by introducing a benefit distribution mechanism

of plastic resources that combines government macro-control

and market competition. Third, to innovate regional plastic

industry policy, develop recyclable plastic industry as much as

possible, and strictly regulate the use and discharge of

plastic waste.
4.2 Renewing the governance concept

In terms of industry and employment, the sustainable

development of the marine industry, which is dominated by

marine oil and gas, port shipping, marine tourism, and marine

fishery, has become the key aspect of the development of blue

economy. And since plastic pollution is closely related to marine

fisheries and tourism, how to transform the development

concepts of marine tourism and fisheries and the management

concepts of plastic waste among China, Japan, and South Korea

has become the key to the cooperation and governance of plastic

waste in the East China Sea and the Yellow Sea.

First of all, China, Japan, and South Korea should upgrade

their concepts, clarify their responsibilities in the governance of

marine plastic waste, and use policies to guide the participation

of multiple entities, including markets, citizens, and social

organizations, in the management of marine plastic waste,

thus forming a polycentric governance structure paradigm.

Secondly, governments should enhance the awareness of

related enterprises involved in plastic waste pollution and let

them undertake social responsibility in regional environmental

governance. By transmitting the concepts of social responsibility,

eco-environmental awareness, and sustainable development

awareness to enterprise managers and employees involved in

plastic waste pollution, enterprises’ awareness of environmental

protection can be enhanced, plastic waste emissions can be

reduced, and a circular economy can be developed. Thirdly,

the government should guide the public and encourage active

participation in regional environmental governance in order to

increase their awareness. It is necessary to establish a complete

education mechanism for plastic waste management by the

integrated use of television, newspapers, new media to
Frontiers in Marine Science 10
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enhance people’s awareness of environmental responsibility

and participation. Meanwhile, people’s rights to participate

and supervise in plastic waste management decisions should

be strived for and guaranteed in order to encourage active public

participation and supervision of environmental protection work,

and promote transparency and openness in the management of

regional plastic waste management.
5 The path of marine plastic
pollution management in China,
Japan, and South Korea

5.1 Implementation of binding regional
legal norms together with domestic law

Although there are common marine environmental interests

and incentives for institutionalized cooperation and development

between China, Japan, and South Korea, the three countries have

different standards and demands on plastic waste. Mutual distrust

between countries, security issues, territorial issues, and maritime

disputes make cooperation more difficult. Marine plastic

pollution from land-based sources is mainly limited within the

scope of each country, so it needs to be regulated under domestic

law. However, marine fisheries involve more transboundary

fishing issues, which can be seen as an starting point for

promoting cooperation on the legal regulation of marine plastic

waste among the three countries.

5.1.1 In terms of the scope and target of plastic
litter management

The types of marine plastic litter pollution need to be

clarified. According to the analysis of marine litter types in the

East China Sea and Yellow Sea region (Ryberg et al, 2018),

marine plastic litter accounts for the largest proportion, which is

about 92.9% (China National Marine Environment Monitoring

Center, 2021), mainly consisting of fishing lines, plastic ropes,

plastic debris and plastic bags, etc. And the largest proportion of

the plastics is from fishery activities. Since it is difficult to cover

all types of litter through the cooperation of three countries,

litter from fishery activities should be set as the primary target.

For the legal regulation of fishery plastic litter in China, Japan

and Korea, it is suggested to adopt a combination of dynamic

and static approaches under the principle of flexibility, i.e.,

adopting different governance rules according to different time

and monitoring volume, as well as the different degrees of

damage to marine ecology.

5.1.2 In terms of the obligations
The East China Sea andYellow Sea region is different from the

European Union. The economic growth situations of the EU

countries are largely similar to each other. China still lags behind
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Japan and Korea in technology and relevant standards, though

China’s economyhasmade rapid progress in recent years. It is still

a big challenge for China to adopt uniform standards and

technologies. Especially in the fishery industry, where China is

making great efforts to reform. However, there is still a need to

further improve small fishing boats, norms for the use of fishing

nets and the quality of fishermen. Therefore, it is suggested that

the obligation of each country should be considered in accordance

with the amount of fishery waste monitored in the East China and

Yellow Sea waters and other factors such as the number of fishing

vessels and fishing volume of the three countries.

5.1.3 In terms of regulating control measures
China, Japan and SouthKorea all support the control measures

for the whole life cycle of marine plastic waste. The management

measures of marine plastic litter and microplastic pollution

basically follow the ideas of source reduction and process

management, supplemented by sea input control and sea salvage,

to achieve the whole life cycle control of plastic through production

and consumption reduction, disposal process management and

recycling and reuse (YANG et al, 2020). But the current situation is

that marine plastic waste at the source, limited by production

technology and cost, have relatively low possibility of reuse.

Especially for fishery waste, no unified mechanism has been

formed for sorting and recycling. And China’s waste separation

has just started, and a good mode has not yet been formed.

Therefore, we should think about how to establish an effective

benefit-guided mechanism to realize the whole life cycle control of

plastics. It is recommended to strengthen the prevention and

control at the source of input into the sea, seek plastic substitutes

from the source, and increase the number of plastic products

recycled. In fishing gear and ship operations, it is suggested to

establish a unified recycling system to form a closed-loop industrial

chain for marine plastic waste prevention and control. In addition,

for enterprises and fishing vessels, tax relief, green certification,

enterprise green credit rating, emission reduction certification and

offsetting system can be introduced.

5.1.4 In terms of monitoring and assessment
China, Japan and Korea have devoted much energy to

monitoring the East China Sea and Yellow Sea waters, but the

information is not unified and shared. so it is recommended to

establish a tripartite scientific institution for long-termmonitoring

of marine plastic litter. The dynamic monitoring and assessment

of marine plastic litter should be carried out through a sound

system and good operation mechanism, and be complemented by

legislation and standardization of monitoring methods. The three

countries urgently need to establish a unified environmental

monitoring database, which will be compiled by each domestic

local department and then aggregated to the national and finally

to the regional master database. However, environmental
Frontiers in Marine Science 11
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monitoring requires a large amount of funding, and it is

recommended to open up participation to various entities, such

as enterprises and individuals. In this regard, it is possible to learn

from the Japanese approach to environmental monitoring. Japan

establishes a special scientific department to coordinate data from

various countries and effectively utilize private funds, and adopts

the policy of regular reporting to be exposed to public scrutiny.

At the same time, there is a need to clarify monitoring items.

The marine litter monitoring network in Japan and South Korea

is relatively complete, with comprehensive projects and

advanced technology. However, there is a wide variety of

marine plastic litter, and there is still a need for targeted

monitoring of several key categories, such as fisheries plastic

litter, to ensure the accuracy of key data.

5.1.5 In terms of domestic legislation in
each country

It is recommended that efforts be made at three levels: value,

mechanism, and operation.

First, in terms of value, It is necessary to strengthen the

conceptual consensus. Marine plastic pollution is a common

concern and is related to common marine interests for China,

Japan, and South Korea. The need for governance is highly

compatible with the connotation of the “Maritime Community

with a Shared Future”. Therefore, China, Japan, and South Korea

need to take the overall interests of the whole region as their

responsibility while focusing on their own interests, and strive to

promote marine sustainable development. “Extensive

consultation and joint contribution” should be elevated to the

level of “cooperation and sharing”, and ultimately realize win-

win results.

Second, at the institutional level, the legal construction needs

to be combined with respective legislation and policies of China,

Japan, and South Korea, relevant environmental agreements, the

UNCLOS, and the provisions of international law. As a regional

major country, China is supposed to promote the linkage of these

variables and boost cooperation. At the macro level, this can be

done by strengthening regional cooperation at the national

government level. And at the micro level, coordination between

relevant law enforcement and scientific research units in China,

Japan, and South Korea needs to be strengthened.

Third, at the operational level, the transformation offisheries

fishing and aquaculture is a good opportunity. It is suggested to

form a binding legal framework and to foster effective

governance strategies and actions based on the prospect of

fisheries fishing and aquaculture. The design of incentive

mechanisms should be systemically considered, and fishermen

should be guided to cultivate gradually habits of fisheries

standardized fishing and aquaculture. And the establishment

of a sound industrial chain for the production and recycling of

fishing gear should also be considered.
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5.2 Innovating blue circulation model
and promoting stakeholder participation

At present, there is a huge growth potential of the blue

economy, whose rate even exceeds that of global economic

growth (Bu, 2022). Therefore, to create a “blue circulation

model” for the East China Sea and Yellow Sea region and to

build an environmental management system with government

as the leader, enterprises as the main body, and social

organizations and the public as participants are significant for

promoting the management of marine plastic waste pollution in

this region.

The so-called blue circulationmodel refers to the establishment

of a market-oriented and diversified ecological compensation

mechanism. It needs the leading role of the governments of

China, Japan and South Korea, and emphasizes corporate social

responsibility. It aims at increasing public awareness of green

consumption, and encourages the participation of social

organizations. In the implementation of the “extended

production responsibility mechanism”, it opens up the renewable

and recycling plastic industry chain, broadens the source of funds

for marine litter and marine microplastic pollution control,

improves the recycling and resource utilization rate of plastic

waste, explores the feasibility in the following areas: participation

of enterprises in marine environmental management to obtain tax

relief, green behavior certification, inclusion of corporate green

credit ratings, certification of emission reductions and offsetting

system. The model has been piloted by Taizhou City, Zhejiang

Province, China, and has achieved good results (the Department of

Ecology and Environment of Zhejiang Province, 2022). The

authors of this paper argue that the model can be replicated in
Frontiers in Marine Science 12
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Shandong Province, Jiangsu Province, Zhejiang Province, and

Fujian Province, which are four major Chinese provinces around

the East China Sea and Yellow Sea region. They are ranked among

the top 5 provinces in China in terms of GDP (Zhejiang Provincial

Bureau of Statistics, 2021), with a small gap in economic growth

level between cities, and also with Japan and Korea. In addition,

China has improved the legal rules and public awareness of marine

plastic waste as mentioned above. Together with the successful

pilot project in Taizhou, it is feasible for China, Japan and South

Korea to cooperate in building a closed-loop platform for

“blue circulation”.

5.2.1 Building a closed-loop platform for
“blue circulation”

China, Japan and South Korea share the same philosophy of

controlling the whole life cycle of plastic waste. The

establishment of the whole life cycle control of marine plastic

waste has become a key issue. Drawing on the practice of

Taizhou City, Zhejiang Province, the (Figures 1, 2), an IOT

device, can reduce the quantity of marine plastic waste by about

90%. Through intelligent algorithm, the transportation route can

be well planned, and wastes can be transported to standardized

enterprises for batch recycling, which reduces the intermediate

flow and improves production efficiency. In this way, we can

build a closed-loop governance system that visualizes the whole

process of marine plastic garbage collection, transportation,

disposal and recycling, and calculate the carbon emission

reduction of the whole process to achieve pollution and

carbon reduction.

When the fishing boat enters the area surrounded by

electronic fence, the system will automatically send messages
FIGURE 1

Marine plastic unmanned capacity reduction device: Blue Cloud Warehouse (to improve collectors’ efficiency and income)
(Regenerative Plastics, 2022).
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to remind the fishermen to declare the pollutants according to

the rules. Then the marine garbage will be connected to the

pipeline, and the management process of “declaration- storage-

disposal” will be established. For the collected marine plastic

garbage, 30% of the non-recyclable part enters the municipal

system for harmless treatment, and the remaining 70% is

recycled after deep processing, forming a whole process of

“collection-transport-disposal-recycling” of marine plastic

garbage closed-loop management system.

5.2.2 Building a unified value-added platform
for marine plastic carbon trading in China,
Japan and Korea

The three countries need to integrate the demand for marine

plastics from related enterprises with the marine ecological and

environmental management effectively; set up a “Blue Alliance”

by the operating enterprises jointly with environmental

protection organizations, certification agencies and industrial

chain enterprises in the three countries; establish an

“international trading center for marine plastics”; and carry

out carbon labeling and carbon footprint calibration for the

whole life cycle of marine plastics through blockchain

traceability technology; break the green barriers of marine
Frontiers in Marine Science 13
224
plastics certification in the international high-end market with

standard governance system and industry chain appreciation

system; obtain international authoritative certification; enhance

the environmental competitiveness of plastic export enterprises;

build a credible and economically driven sustainable governance

model; and realize high-value utilization.

5.2.3 Constructing the industry value
redistribution system of China, Japan
and Korea

China, Japan and South Korea are recommended to jointly

establish the “Blue Ecological Wealth Fund”. Through “Internet

of Things Plus Big Data” technology, the front-line collectors can

reduce costs increase efficiency, and achieve direct profits. And

based on that, 20% of the dividends obtained from the high-

value utilization of marine plastics and carbon trading can be

extracted to establish the “Blue Ecological Wealth Fund”. With

blockchain smart contract technology for secondary distribution

of profits, each link and each participant of the industry chain

can be accurately targeted so as to improve the overall profit of

the industry and realize market-based management of marine

plastic pollution. At the same time, the disadvantaged groups in

coastal villages should be highly focused by expanding their
frontiersin.org
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income channels and providing basic social security. Through

industrial value redistribution, individuals and industrial

enterprises can be fully mobilized to achieve active

participation. In this way, a sustainable multi-governance

system and ecological common wealth can be achieved.

5.2.4 Building a tripartite public database of
China, Japan and Korea

The marine plastic governance cannot go without the

sharing, integration and tracing of information. Therefore, it is

suggested to build a multi-dimensional brain that integrates the

management end, application end and visualization center to

realize the application of common management mechanism,

visualization of the whole process of governance, integration of

industry chain resources, value redistribution, and traceability of

product carbon footprints, and form a cross-level, cross-sector

and cross-regional collaborative governmental public database.

5.2.5 Non-governmental organization
participation

Utilizing the role of NGOs and civil society and fostering the

growth of environmental protection agencies of marine plastic

waste management is another effective way to achieve marine

environmental protection. In many successful marine

environmental protection cooperation cases, many NGOs have

played an important role. Although China, Japan and Korea

share common interests, they do not all have the same

environmental aspirations. This is compounded by the fact

that governments promote environmental cooperation in a

top-down manner, which inevitably requires consideration of

the complex political environment. Private marine plastic litter

environmental organizations’ participation can reduce sensitive

political problems to a large extent, and can settle divergences in

responsibilities for marine environmental protection. At the

same time, private NGOs can also stimulate private energy,

enhance trust between people, and promote cooperation.

Developing private environmental organizations and

promoting cooperation at the government level with private

exchanges can help locate common interests more accurately

and enhance cooperation depth. Currently, private

environmental organizations lack policy guidance, talent and

financial support, and are in urgent need of support from the

government. Specifically, China and Japan can learn from Korea’s

more advanced model of private environmental protection agency

development and related experience, give private groups the

market flexibility to prevent marine pollution, promote funding

and project support and management of private marine

environmental cooperation, give full play to the functions and

roles of non-governmental organizations, and mobilize private

forces to create a good environment for environmental protection
Frontiers in Marine Science 14
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cooperation. At the same time, active support in the participation

of private environmental protection organizations in international

marine environmental protection projects should be fostered. It’s

also necessary to introduce advanced international technology

and foreign funding, which will not only benefit the development

of private environmental protection organizations themselves, but

a l so he lp promote the improvement of reg iona l

environmental quality.
5.2.6 Improving the willingness of
public participation

Active public participation requires more information

disclosure. Therefore, it is suggested that the joint marine

plastic waste management agency established by China, Japan

and South Korea should enhance supervision by establishing a

big data platform and publicly monitoring the amount of waste

in accordance with the law. In terms of public participation, it is

suggested that a public participation channel be opened

specifically in the public database of the blue circulation model

above. It is recommended to promote information transparency

in a digital way to stimulate public input and participation in

marine plastic waste pollution control.
6 Conclusion

It has become a consensus to establish a binding global

agreement to combat plastic pollution. However, due to different

perspectives, it will take time to reach a global agreement.

Marine plastic pollution in the East and Yellow Seas has

seriously affected the lives of people in the surrounding areas.

China, Japan, and South Korea share similar goals and pursuits

in marine plastic pollution management, and the global and

regional practices have provided experience to the governance of

this region. Under the concept of blue economy, the “blue

circulation” governance model becomes possible. Therefore,

the conclusions of this paper are as follows: 1. The conditions

are ripe for China, Japan and Korea to establish regional binding

legal regulations. Under the concept of blue economy, China,

Japan and South Korea can achieve the goal of marine plastic

pollution control through a new model featuring government

guidance, enterprise as the mainstay, industrial coordination and

public participation.
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Analysis of international shipping
emissions reduction policy and
China’s participation

Huirong Liu †, Zhengkai Mao † and Xiaohan Li*

School of Law, Ocean University of China, Qingdao, China
In addressing climate change, the shipping industry, which is regarded as one

sector that cannot be ignored in controlling greenhouse gas emissions, has

become a key area of concern for the international community to achieve

emissions reduction targets. The International Maritime Organization—the body

that regulates international shipping—as well as the European Union and other

international entities have adopted a series of emissions reduction policies,

beginning a new era of shipping emissions reduction. In view of the urgency and

complexity of this issue, the future policy direction of shipping emissions reduction

and whether or not existing policies can achieve the emissions reduction targets

have become the focus of attention in the global shipping industry. In addition,

China’s dual identity as a shipping magnate and a developing country plays a

crucial role in the development of shipping emissions reduction trends, and

reducing shipping emissions is necessary for China to achieve the “double

carbon” commitment. In view of the above, this study endeavours to compare

the current major shipping emission reduction policies from the perspective of

international law and the perspective of macro policies, and analyze the future

direction of international shipping emissions reduction policy. At the same time,

the study identify China as one of the key countries to influence future policy

making and proposes the position and path for China's participation in

international shipping emissions reduction, which provided valuable

contributions for China to participate in accelerating energy transformation,

exploring participation in the carbon emission market, and promoting

international unified shipping policy.

KEYWORDS

shipping emission reduction, policy orientation, common but differentiated
responsibilities, IMO, EU-ETS, China
1 Introduction

As the impact of climate change on the development of human society becomes more

obvious, the international community is increasingly concerned about climate change and

responses to it, and has called for strengthening global climate governance actions. The year

2021 was expected to be a “climate super year,” highlighting the international community’s

ambition to address these issues. To control carbon emissions, which are the main cause of
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climate change, the international community has established the goal

of net zero emissions, and China has pushed itself by making the

“double carbon” commitment of reaching peak carbon by 2030 and

carbon neutrality by 2060. The effect of international shipping

emissions reduction is closely related to these global climate

governance actions. International shipping is responsible for 80%–

90% of global trade and is an important link to global economic

interoperability, but increasing maritime activity is having a negative

impact on the environment. According to International Maritime

Organization (IMO) statistics, CO2 emissions from shipping as a

percentage of total global anthropogenic CO2 emissions have climbed

rapidly, from 1.8% in 1996 to 2.76% in 2007, and to 2.89% in 2018,

reaching a staggering 1.056 billion tons. Shipping carbon emissions

are projected to increase from about 90% of 2008 emissions in 2018 to

90%–130% of 2008 emissions by 2050, as estimated using a range of

plausible long-term economic and energy scenarios (IMO, 2021).

Therefore, if the status quo is maintained without further controls on

shipping emissions, this challenge may become a major obstacle to

sustainable development.

However, international shipping, due to its cross-border mobility

and multi-jurisdictional nature, is difficult to include in the

framework of national greenhouse gas (GHG) emissions

accounting, so it has been included in the international legal

framework of climate change by the United Nations (UN), and is

discussed and studied under this topic to find solutions to control

carbon emissions. At present, the IMO, national and regional

organizations, and other industries in the maritime field have

basically agreed on the general direction of emissions reduction and

started a new journey to achieve these goals under the unified

leadership of the IMO. However, current emission reduction trends

and policies in each country reflect different national positions, which

also dictate different timetables and roadmaps for the emission

reduction process in each country. The emergence of unilateral

measures, such as the European Union carbon emissions trading

system (EU–ETS), has also challenged the IMO’s authority, thus

greatly increasing the uncertainty in the process of shipping emissions

reduction. We believe that the ultimate goal of net zero emissions

from shipping can only be achieved through the formulation and

implementation of a unified policy on global shipping under the

leadership of the IMO. Therefore, this article uses the method of legal

interpretation to sort out current major international shipping

emissions reduction policies, and analyzes three key factors

affecting the formulation of future international uniform policies,

namely, the urgency of shipping emissions reduction, the climate

game between developed and developing countries, and the pushback

pressure from the international community. Among them, the

urgency of shipping emissions reduction is negatively related with

the climate game, and positively related with the pushback pressure

from the international community. We reasonably propose new

trends in future international shipping emissions reduction, and

provide policy-oriented suggestions for the low-carbon governance

of the global shipping industry. We also identify China as one of the

key countries to influence future policy making, and add new vitality

to the Chinese solution to realize the low-carbon development of

shipping under the “double carbon” goal. This study serves as a

reference for policy makers in China to lead global green

shipping development.
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2 Evolution and development of
international shipping emissions
reduction policy

2.1 International legal framework on
shipping emissions reduction

The development trajectory of international shipping emissions

reduction and the international legal framework of climate change are

not independent of one another, and the origin of the linkage between

the two can be traced to the UN Framework Convention on Climate

Change (UNFCCC). The Convention establishes the principle of

common but differentiated responsibilities (the CBDR principle), a

recognized principle of international law in the field of climate change,

which has since become the cornerstone of the construction of the

legal regime related to international shipping emissions. The

international legal framework for shipping emissions reductions and

climate change opens up a wider scope for cooperation in the Kyoto

Protocol era (UN, 1998). The IMO and the UNFCCC have formally

started cooperating on these issues, moving forward in parallel. The

Kyoto Protocol further clarified and succeeded the CBDR principle,

establishing a mandatory top-down emissions reduction model. Its

Article 2.2 clarifies the IMO’s status as the regulatory body responsible

for reducing emissions from international shipping. In 2003, the IMO

adopted Resolution A.963(23) (IMO, 2003), which clearly states that, it

should cooperate with the Conference of the Parties to the UNFCCC,

thus opening up a new era of IMO leading the way in reducing

emissions from shipping under the guidance of the international legal

framework for climate change, especially the CBDR principle. In

December 2015, the landmark Paris Agreement (UN, 2015) was

reached. It covers nearly 200 countries and regions and began a new

era of global emissions reduction. The Paris Agreement gave new

meaning to the CBDR principle and further reconciled the conflicting

interests of developed and developing countries. It has established a

top-down autonomous contribution model with country-owned

contributions as the core, developing “common but differentiated

responsibilities—respective capabilities—different national

circumstances” model (Ji, 2019). The changes to the emissions

reduction model have greatly mobilized the enthusiasm of national

shipping emissions reduction advocates, prompted the number of

international participating entities to increase rapidly, and accelerated

the process of international shipping emissions reduction. After the

signing of the Paris Agreement, various forms of international

cooperation mechanisms have been developed, dealing with many

aspects of addressing climate change, such as mitigation, adaptation,

and capacity building, with particular attention paid to GHG

emissions reduction. They also play an important role in achieving

climate mitigation goals in the context of sustainable development

(Jiang et al., 2022). New opportunities have also arisen for

international cooperation in shipping emissions reduction; they

emphasize that, while all parties should participate in these efforts

on their own, developed countries should take the lead in achieving

absolute emissions reduction targets, and provide financial and

technological support to developing countries to increase their

action, which provides new ideas for the promotion and

implementation of unified policies in the future.
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With the international consensus on climate change mitigation

and the related legal framework, shipping emissions reduction is

moving forward as a specific initiative of the international

community, while international law on climate change, as an

important part of the construction of the international governance

system for shipping emissions reduction, has a significant impact on

the development of policy on this issue. However, the specific

measures of international shipping emissions reduction are still

outside the international legal framework of climate change, so the

current international legal order is a “rough outline,” and specific

shipping measures are mainly composed of global emissions

reduction policies led by the IMO, and regional policies.
2.2 Evolution of IMO shipping emissions
reduction policy

The IMO is a specialized agency of the UN responsible for the

safety and security of shipping and the prevention of marine and

atmospheric pollution from ships. After the 1997 Kyoto Protocol

established the IMO as the main body responsible for reducing

emissions from shipping, the organization began to place a high

priority on reducing GHG emissions from ships, and the Marine

Environmental Protection Committee (MEPC) was specifically tasked

with studying shipping emissions reduction matters. The MEPC is

responsible for the study of shipping emissions reduction, and focuses

on related technologies and methods. In the same year, the

Conference of the Parties to the International Convention for the

Prevention of Pollution from Ships (MARPOL), held by the IMO,

adopted Resolution No. 8, which officially started the process of

considering GHG emissions reduction from ships under the IMO

framework (Zhang et al., 2020).

The Kyoto Protocol came into force in 2005, but developed

countries criticized it for its strict distinction between the emissions

reduction responsibilities of developed and developing countries,

resulting in poor emissions reduction processes in shipping. In light

of this, the IMO upgraded the study of international shipping

emissions reduction from a technical and methodological approach

to a political and legal level (Yao, 2012), to lead the low-carbon

development of the international shipping industry through the

changes to emission reduction policies. The EU and other

developed countries used the IMO “simple majority” voting

mechanism to adopt nine principles, including “equal emissions

reduction,” which have had an important impact on the

development of its subsequent policy formulation. Since then, the

MEPC has developed operational and technical measures to promote

the immediate decarbonization process in shipping. In 2009, in its

59th session (IMO, 2009), the MEPC presented some important

technical and operational documents, including the Energy

Efficiency Design Index (EEDI), Energy Efficiency perating Index

(EEOI), Ship Energy Efficiency Management Plan(SEEMP). In 2011,

the first mandatory energy efficiency regulation in shipping was

adopted in the form of an amendment to MARPOL Annex VI,

which applies to all maritime merchant ships of 400 tons or more

(IMO, 2011). This is also the first legally binding regulation on GHG

emissions adopted since the Kyoto Protocol. Thus, the IMO has

established a specific technical and operational approach, such as
Frontiers in Marine Science 03231
EEDI and SEEMP, to reducing emissions from shipping. The EEDI is

the ratio of the energy consumed by a ship to CO2 emissions and the

effective energy of a ship to CO2 emissions, and is only applicable to

newly built ships. the higher the EEDI index, the lower the energy

efficiency. The EEDI was established to establish a minimum energy

efficiency standard for ships in the future.The SEEMP requires ship

operators to establish an effective ship energy efficiency management

mechanism to continuously improve the entire operating structure of

the fleet and further reduce energy consumption through five steps:

detailed planning, implementation, monitoring and self-assessment

and improvement. It is applicable to all international vessels of 400

GT and above. In June 2021, the MEPC’s 76th session adopted

amendments to MARPOL Annex VI on reducing the carbon

intensity of international shipping, adding two new technologies as

well as operational measures, energy efficiency existing ship index

(EEXI) and annual CO2 emission intensity indicator (CLL). EEXI is

suitable for existing vessels and complements EEDI.The CLL is an

operational energy efficiency rule, and the determination of its specific

targets is a prerequisite for the development of baselines, discount

rates and related calculation and verification guidelines. The CII value

achieved by each ship will be compared to the CII specified by the

GHG reduction target, and the ship will be given an A-E rating

according to its achievement of the target. Ships rated D and E will be

required to submit energy efficiency improvement measures.

The international legal framework on climate change provides the

legal basis for IMO to develop a legally binding instrument, but

Annex VI requires mandatory application by ships of all countries,

which is contrary to the CBDR principle of the international legal

framework on climate change. Thus, Annex VI was the fuse that

ignited the dispute between the “principle of equal emissions

reduction” and the CBDR principle. It also led to the eruption of

the potential problem of Article 2.2 of the Kyoto Protocol mentioned

above; this is because developed countries advocate the “principle of

equal emissions reduction,” and developing countries prefer the

CBDR principle. Both the “principle of equal emissions reduction”

and the CBDR principle can find their own legal basis, while the

adoption and implementation of Annex VI can be attributed to the

climate game between countries with different positions. At the same

time, according to the IMO mechanism’s design, in addition to

developed countries’ strong promotion, the orientation of emissions

reduction policy also reflects the IMO’s attempt to reverse the

situation by means of mandatory obligations in response to the

current failure to reduce emissions.

From a long-term perspective, Annex VI is indeed conducive to

promoting ship innovation and thus shipping emissions reductions,

but its technical aspects restrict the rights of developing countries in

the global GHG emissions reduction space, constituting a

breakthrough to the CBDR principle (Lee, 2012). The strong will of

developing countries to oppose the CBDR principle and the practical

barriers of their maritime capacity and decarbonization technologies

prompted the IMO to adopt in 2013 a new agreement titled

“Promotion of Technical Co-Operation and Transfer of Technology

Relating to the Improvement of Energy: The Improvement of Energy

Efficiency of Ships”. (IMO, 2013) To help developing countries

improve their ability to comply with international rules and

standards relating to maritime safety and the prevention and

control of maritime pollution, the IMO has developed an (IMO,
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2019), which is designed to assist governments that lack the technical

knowledge and resources that are needed to operate in the shipping

industry safely and efficiently. All of these are seen as the IMO’s

response to mitigate the impact of Annex VI on developing countries

and to meet the demand for cooperation and the transfer of emissions

reduction technologies from developed countries. Of course, it also

effectively eases the sharp contradictions between developed and

developing countries in shipping emissions reduction.

As the global management body of international shipping

emissions reduction, the IMO’s policy affects the development of

the global shipping industry. Therefore, its policies are often located

between the principle of equal emissions reduction and the CBDR

principle; favoring either approach will trigger the dissatisfaction of

its opponents, making it impossible to reach the unified pace of

international shipping emissions reduction. The signing of the Paris

Agreement provided an opportunity to break the “prisoner’s

dilemma” on this issue, and has greatly increased the IMO’s

confidence in leading international shipping emissions reduction.

The “Initial IMO GHG Strategy” (IMO, 2018) (hereafter, Strategy)

sets out the future vision, direction, and guiding principles for

international shipping, expressing its ambition to achieve zero

GHG emissions from shipping within this century, and setting

specific targets for 2030 and 2050. The Strategy also sets out short-,

medium-, and long-term measures based on mandatory ship

efficiency, including an approved process for assessing the impact

of candidate measures on countries, further improvements to the

existing energy efficiency framework, and assistance to developing

countries. Although the Strategy is not fully based on the CBDR

principle and does not provide compensation mechanisms, it specifies

mechanisms to build capacity for emissions reduction, technology

transfer, research cooperation, and other safeguards to address the

barriers encountered by developing countries in the implementation

of future emissions reduction strategies. In the end, the IMO adopted

the Strategy with support from 100 of 170 members; however, there

are many developing countries among the supporters. Compared to

the 2011 MARPOL Annex VI, developing country support for the

Strategy reflects the willingness of more countries to move forward

with emissions reductions. This is important not only because they do

not want to continue to delay the overall process of reducing

emissions in international shipping, but also because the Paris

Agreement has had a significant impact on the new development of

the CBDR principle. The Paris Agreement provides new ideas to

reconcile the interests of different countries in the field of

international shipping emissions reduction, to achieve the

integration and coexistence of the CBDR principle and the

“principle of equal emissions reduction,” and to promote the

implementation of a unified shipping emissions reduction system.

Therefore, the adoption of the Strategy is not only a great

contribution of the Paris Agreement, but also an important signal

to the world that there is a compromise position that works for most

developed and developing member countries, and that more countries

can be persuaded to become involved in global emissions reduction

(Doele and Chircop, 2019).

At present, the IMO is leading global shipping emissions

reduction, and the Strategy expresses the IMO’s ambition to

continue to do so to achieve net zero emissions in the global

shipping industry. In this sector, global and regional emissions
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reduction policies are complementary and mutually influential Only

through the integration of regional policies and further alignment

with the IMO’s prescribed mitigation strategies can the sector achieve

full decarbonization of international shipping and transportation

(Aspasia et al., 2021).
2.3 The evolution of EU–ETS, the Main EU
shipping emissions reduction policy

In the field of global climate change, the EU has been trying to act

as a pioneer and advocate. In the shipping industry, currently about

40% of the global merchant fleet, in terms of gross tonnage, is

controlled by EU shipping companies. The world’s three largest

shipping companies—Maersk, Mediterranean Shipping, and Duffy

Shipping—all belong to EU member states, and 76% of the EU’s

foreign trade is transported by sea. The shipping industry is not only

an important growth point for the EU’s economic development, but is

also regarded as a geostrategic asset by the EU (European Community

Shipowners’ Associations, 2022). Therefore, the EU attaches great

importance to international shipping emissions reduction, and is

committed to placing itself at the forefront of these efforts in an

attempt to turn the challenges into a growth opportunity for Europe.

On the one hand, the EU recognizes the IMO as the most powerful

international organization to promote shipping emissions reduction,

and they have called on the IMO to develop a binding international

unified plan. On the other hand, the EU has tried to exert pressure on

the IMO by taking certain unilateral shipping emission reduction

measures to play a leading role in the formulation of international

emission reduction rules and standards when the IMO pushed

forward the maritime emission reduction process slowly with little

effect. The the MEPC’s 63rd session has discussed whether to

establish a shipping carbon emission market mechanism, and

further evaluated the possible impact of the market mechanism on

relevant countries. However, due to the complexity and uncertainty of

the market mechanism, IMO has not yet established a market

mechanism for international shipping emission reduction. Yet the

EU has taken the lead in exploring the market mechanism of shipping

carbon emissions.The EU–ETS is the EU’s most important way to

reduce emissions from shipping, and the evolution of its relevant

policies will also have a very important impact on the future of

international unified shipping emissions reduction policies.

In 2003, the European Parliament and Council adopted Directive

2003/87/EC (EU, 2003) establishing the EU–ETS. As climate stress

intensifies, the EU domestic carbon trading mechanism is no longer

able to cope with the impact of carbon emissions from international

aviation and ship transportation.To achieve the GHG emissions

reduction target by 2030, the EU has chosen to regulate external

factors that affect the results, such as “carbon leakage” caused by the

mobility of GHGs, through the extraterritorial application of the EU–

ETS (Han and Li, 2021). Thus, in the absence of a specific obligation

to reduce carbon emissions from international aviation and ships

under international law, the European Parliament and Council

included carbon emissions from aviation in the scope of trading in

2008, and have been eager to further expand the scope of their trading

system to include carbon emissions from international ships. To

provide supporting data for the inclusion of carbon emissions from
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international ships in the adjustment of the EU–ETS, in 2015 the EU

published “Regulation (EU) 2015/757—Thetis MRV“ to monitor the

carbon emissions data of international ships in 2018. Although the

MEPC set up a market mechanism feasibility study and impact

assessment expert group as early as 2010 to assess the feasibility

and impact of the market mechanism from environmental, shipping,

foreign trade, and legal and administrative aspects, up to now, the

IMO has never established such a mechanism for international

shipping; however, the EU has taken a big step forward in this

regard. In the face of the EU’s aggressive pressure on the issue of

shipping emissions reduction, the IMO began to establish a

corresponding data collection system in 2016, which matched the

EU’s scope of application, implementation, and timing. However,

this move did not stop the EU from establishing a unilateral carbon

emissions trading system for shipping, and in 2021 the EU

announced its “European Green Deal” and “The European

Climate Law” (EU, 2021b). In July 2021, the European

Commission proposed the “Fit for 55” (EU, 2021a) package,

which aims to ensure that the EU’s GHG emissions are reduced

by at least 55% in 2030 compared to 1990 levels. The “Fit for 55”

package gradually includes the shipping sector in the EU–ETS from

2023, with a three-year period to achieve full coverage of this

industry. At the same time, the EU maritime fuel regulation set

specific targets for emissions reductions, namely, 2% by 2025, 6% by

2030, 13% by 2035, 26% by 2040, 59% by 2045, and 75% by 2050.

This legislation covers a broader scope and appears more aggressive

than any previous legislative measures on emissions reduction.

The EU plays an important role in the global shipping industry,

and EU–ETS covers 27 EU member states. It is undeniable that the

EU, as the leader in the field of shipping emissions reduction, has

made significant contributions to the cause, provided a series of wise

solutions, and built a solid path for the promotion of the market

mechanism. As the world’s first carbon emissions trading mechanism,

the EU–ETS is regarded as a great practical experience for

international shipping emissions reduction (Skjærseth and

Wettestad, 2009). Therefore, this EU measure will exert more

pressure on the IMO and the global shipping industry, and will also

have an important impact on the formulation of future shipping

policies. Here, we need to make it clear that the EU member states

include many developed countries, and the EU’s shipping emissions

reduction technology is at the forefront of the world. Therefore, the

EU’s policy shows the will of developed countries and the will of

shipping emissions reduction technology powerhouses. However, the

participation of developing countries and their development interests

are factors that should not be neglected when formulating future

uniform international shipping policy.
2.4 China’s major shipping emissions
reduction policies

China’s dual identity of a developing country and a shipping

power led us to position the nation as a key country for observation.

In 2021, China’s total maritime imports accounted for nearly one-

fourth of total global maritime trade, and its share in the global fleet

size reached 16% as of February 2022 (CNSS, 2021). Matching its

status as a big shipping country is the fact that it is also a big shipping
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carbon emitter. Specifically, Chinese shipping enterprises’ ships emit

about 78 million tons of CO2 per year, among which the international

ships operated by Chinese shipping enterprises emit about 44 million

tons of CO2 per year (Peng, 2022). Objectively speaking, China, as a

developing country, has a late start in research and practice in

shipping emissions reduction compared to developed countries in

the EU. As a result, China’s rapid development of international

shipping has also led to a sharp increase in the total carbon

emissions of the global shipping industry. However, as a

responsible country, China actively participates in shipping

emissions reduction and provides important practical experience

and uniquely Chinese solutions for the development of

international shipping emissions reduction policies.

In September 2020, Chinese President Xi Jinping pledged at the

75th session of the UN General Assembly that China will strive to

reach peak CO2 emissions by 2030 and work toward carbon

neutrality by 2060. As a developing economy, China aims to put

great efforts into achieving the dual-carbon goal, which has

motivated studies on the decarbonization of transportation in the

country. China’s ship decarbonization process still has a long way to

go, and its economic development model and industrial structure

must be shifted toward higher-quality green development (Li et al.,

2022). Faced with the urgency of global shipping emissions

reduction, China has chosen to face the challenge head-on and

actively participate in findings a solution, which gives us hope that

China can contribute to the formulation of a uniform policy on

shipping emissions reduction and prompt the international

community to make concerted efforts to achieve net zero

emissions from global shipping.

Throughout China’s history of participation in international

shipping emissions reduction, it has gone through three stages:

following the implementation, high standard implementation, and

leading innovation. First, in the implementation stage, China has

followed closely the IMO’s pace of shipping emissions reduction and

formulated relevant domestic policies linked to the IMO’s standards.

In 2011, the IMO formally adopted EEDI, SEEMP, and other

measures, and make them as the important element in MARPOL

Annex VI. Since Annex VI is contrary to the CBDR principle,

developing countries such as China, Brazil, India, Saudi Arabia,

South Africa, and Venezuela have had reservations. China is

opposed to making developing countries bear additional

responsibilities and obligations, but perceives EEDI, SEEMP, and

other measures to reduce emissions in shipping more positively.

China actively assumes its responsibilities as an IMO member, using

macro policies for guidance and promulgating the first national

program to address climate change. The Ministry of Transport

issued the first implementation plan for water transport emission

reduction, which guides the promotion of shore power technology and

ship drag reduction technology, and promotes the effect of carbon

emission reduction. In 2012, the China Classification Society (CCS)

released the world’s first “Green Ship Code,” which incorporates the

requirements of EEDI and SEEMP into China’s domestic ship

classification as an industry guideline for China’s shipping industry

to achieve convergence with international policy. China also advocates

that financial, technological, and shipbuilding capacity support from

developed countries should be in place to enable developing countries

to better implement EEDI and SEEMP measures (MEPC, 2012).
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Second, in the high standard implementation stage, China pressed

itself to make more stringent self-imposed requirements on the basis

of IMO’s policy. According to the IMO’s “Ship Emission Control

Area” (ECA) policy, China set up a ship emission control area in

coastal waters in 2015, and issued the “Limits and Measurement

Methods for Exhaust Pollutants from Marine Engines (CHINA I, II)”

(Ministry of Ecology and Environment of the People’s Republic of

China, 2016) in 2016, with more stringent standards to control air

pollutant emissions from ships. The nation will continue to increase

the range of waters in which the sulfur content of fuel oil used by ships

is limited. While the IMO is still discussing the market mechanism for

emissions reductions, the Shanghai carbon emissions trading system

is the first system in the world to include the shipping industry in the

carbon trading market. In addition, China asserts that the IMO’s

future work should still adhere to the principle of CBDR, and submits

its practical experience to the IMO’s discussion in the form of

government proposals, contributing to the improvement of relevant

emissions reduction measures. For example, in the MEPC’s 70th

session, China put forward a set of principles to follow during the

development of guidelines, and proposed modifications to several

important items related to the draft amendments to the SEEMP

Guidelines and draft guidelines for the administration data

verification procedures. China also emphasized that guidelines are

non-binding, therefore, language should be framed as guidelines (i.e.,

recommendatory) instead of as regulatory (i.e., mandatory) policies

(MEPC, 2016).

Third, following the above two stages, China’s shipping emissions

reduction capacity continues to improve. Facing the double pressure of

international and domestic emissions reduction, the Chinese

government is paying more attention to this issue. At present, China

is entering a new stage of innovation and leading the cause of

international shipping emissions reduction, contributing Chinese

wisdom to this policy area. In 2018, the Maritime Administration of

the People’s Republic of China released the “Regulation on Data

Collection for Energy Consumption of Ships” (Maritime Safety

Administration of the People’s Republic of China, 2018). It addresses

the construction of carbon emissions monitoring, reporting, and

verification (MRV) systems for ships, and provides more accurate

data for China to participate in international decision-making. What’s

more, China has provided a lot of useful suggestions for IMO’s initial

strategy. After more than ten years of shipping emissions reduction

practices and data accumulation, China has enough experience to

contribute unique wisdom and solutions for international shipping

emissions reduction. At the same time, China’s dual position as a

shipping power and developing country will also play an important role

in influencing the development of international shipping policy. In

early 2020, the CCS released the “Rules for Green Eco-Ships” (CCS,

2020), which includes the latest guidelines for the green requirements of

ships, fully reflecting the concept of ecological priority and green

development, and more responsive to the market and the needs of

the times. Based on the original requirements of energy efficiency,

environmental protection, and the working environment, the green

ecological ship index system is comprehensively constructed according

to the development trend of green ecological technology. With

environmental and ecological protection as the core elements, the

technical and index requirements cover six aspects of GHG

emissions control: prevention of alien biological transfer,
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environmental benefits, water pollution emissions control, air

pollution emissions control, and harmful material use control. These

fully reflect the requirements of safety, environmental protection, and

sustainable development. In November 2021, the CCS released the

“Outlook for Low Carbon Development in Shipping 2021” (CCS,

2021). The report analyzed the evolution of GHG emissions

reduction mechanisms in international shipping, the profound

impact of relevant policies and measures of international

bilateral/multilateral regional and industry organizations on the

shipping industry, and the development of low-carbon shipping in

three aspects: technical measures, management tools, and market

mechanisms. It also explained the existing technologies of energy

savings, energy efficiency, and low carbon; discussed the development

path of the shipping industry to achieve annual emissions reduction

targets; and proposed the technical development route of low-carbon

and zero-carbon ships. China has always actively considered the IMO

to be the most competent body to regulate the reduction of emissions in

international shipping, and has actively supported the various

emissions reduction rules (Table 1) that have been introduced by the

organization to promote progress at the domestic and international

levels. Because of similar economic and technological conditions, the

positive response of the Chinese shipping industry has been supported

and emulated by many developing countries (Zhang, 2014).

By observing the evolution of the shipping policies of three

representatives with influence in the field of shipping emissions

reduction—the IMO as the international shipping authority, the EU as

the representative of developed countries, and China as the representative

of developing countries—we find that the development of international

shipping emissions reduction policies is not entirely untraceable., and the

outline of future policies is beginning to become clear.
3 The future direction of international
shipping emissions reduction policy

3.1 Key factors affecting international
shipping emissions reduction policies

International shipping emissions reduction is a complex and

important issue, and is regarded as the last bastion of the
TABLE 1 China’s translational application of IMO measures.

IMO
Measures Management documents of China

EEDI

Fuel Consumption Limits for Operating Ships and Validation
Methods
CO2 Emission Limits for Operating Ships and Validation Methods
Guidelines for Validation of Energy Efficiency Design Index
(EEDI) for Ships

SEEMP
Guidelines for the Preparation of Ship Energy Efficiency
Management Plans (SEEMP)

ECA
Limits and Measurement Methods for Exhaust Pollutants from
Marine Engines (China I, II)

DCS Ship Energy Consumption Data Collection Management Method

EEXI/CII
Guidelines for Calculating and Validating the Existing Energy
Efficiency Index for Ships (EEXI)
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implementation of the Paris Agreement (Zhang, 2021). Throughout

the evolution of these policies, the complexity and ambiguity of the

policy direction can be identified. However, it is easy to see that the

key factors influencing international shipping emissions reduction

policy are the following: the urgency of shipping emissions reduction,

the climate game between developed and developing countries, and

the pushback pressure of the international community. Among

them, the urgency of shipping emissions reduction is negatively

related with the climate game, and positively related with the

pushback pressure from the international community.

The urgency of shipping emissions reduction is the fundamental

driver of the change in emissions reduction policy. The IMO GHG

Study is an authoritative source for the international community to

understand the state of emissions in the shipping industry. By

combing through the timeline of major shipping emissions

reduction policies, we find that most of the policies that promote

important measures to reduce emissions from shipping were

proposed in the context of the international community’s

recognition that the current situation of shipping emissions

reduction is urgent and ineffective. The details are shown in

Table 2. At the same time, the urgency will affect two other factors:

the climate game between developed and developing countries and

the pushback pressure from international players. First, the urgency

of shipping emissions reduction is negatively related with the climate

game. When the need to reduce shipping emissions is urgent, the

climate game between developed and developing countries tends to

slow, and it is easy to form a unified international shipping emissions

reduction measure. From a game theory perspective, the climate game

is a problem of rational choice faced by the participating subjects.

Some researchers argue that with the advent of the climate crisis, the

challenges of the prisoner’s dilemma and the tragedy of the commons

in the climate game will be overcome through collective

rationality.The climate game is one among many rational subjects,

but as the climate crisis is already here, the challenges of the prisoner’s

dilemma and the tragedy of the commons will give way to collective

rationality (Yang, 2011). The global nature of the climate crisis and

the implicitly positive nature of national decision-making behavior

determine the endogenous nature of climate ethics. The climate

crisis’s effects go beyond national borders, so competing interests

must recognize, clearly and soberly, that the only way out of climate

negotiations is win–win cooperation (Qi, 2017). Therefore,

addressing climate change is a matter of common concern for all

people, and it is difficult for any country to do it alone; this is also the

main goal pursued by people in the context of sustainable social

development. The existence of a common crisis tends to make
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humans more united, and opposing interests seem to be more

willing to compromise temporarily to cooperate and deal with the

crisis together. Second, the urgency of shipping emissions reduction is

positively related with the pushback pressure from the international

community. The formulation of international unified shipping policy

often needs to consider many factors and to reconcile the different

positions of developed and developing countries in order to promote

the implementation of unified policy, so its formulation process is

relatively long. However, given the urgency of this problem, some

international players are very willing to reduce emissions and are

already leading international emissions reduction; in doing so, they

also are trying to push the development and updating of unified policy

through unilateral measures and other means.

The climate game between developed and developing countries is

an important factor influencing policy preferences. The UNFCCC

and the Kyoto Protocol have established the strict CBDR principle,

and Annex I of the Kyoto Protocol lists 37 developed countries that

are required, individually or collectively, to ensure a 5% reduction in

GHG emissions each year in the period 2008–2012 compared to 1990;

meanwhile, other countries have no specific obligation to reduce

emissions, but are only required to take relevant measures to address

climate change. It is obvious that this arrangement is the result of the

victory of developing countries in the climate game, which naturally

triggered the strong dissatisfaction of developed countries. This was

followed by the adoption of the Equitable Emissions Reduction

Principles by the International Maritime Organization, which

driven by developed countries and reflecting the rational choice of

industry-leading shipping operators. Developed countries are in the

leading position of shipping emission reduction technology and have

a higher degree of economic development. Compared with the

economy at the expense of environmental pollution, they pay more

attention to green shipping and pursue environmental benefits, or a

sustainable development benefit. In addition, developed countries

have raised the threshold of the shipping industry by virtue of their

own technological advantages, thus increasing the competitiveness of

their own shipping industry and greatly reducing the development

space of developing countries’ shipping industry. As they said, they

are trying to turn the challenges into a growth opportunity.

Obviously, the strong shipping strength and advanced shipping

emission reduction technology make some shipping powers like

some EU countries become major participants in the process of

making international shipping emission reduction policies, and they

have a lot of discourse power and even become the makers of major

policies. Compared with developed countries, the bargaining strength

of developing countries in the formulation of shipping policies is
TABLE 2 Timeline for IMO GHG Study and shipping emission reduction measures.
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weak. But countries like China, Brazil, India, Saudi Arabia, etc. have

huge international shipping volume and shipping fleet. The shipping

industry is an important hub for these countries to participate in

world trade. If developing countries are required to apply the same

standards as developed countries on an equal footing, obviously, their

shipping industry will suffer a greater impact, and even the national

economy will suffer huge losses. Developing countries are often at a

disadvantage in the formulation of shipping emission reduction

policies due to backward technology, and the existing and

established CBDR principle is the most important “tool” to

safeguard their own interests. Although developing countries have

realized the importance of green shipping, they can’t afford to sacrifice

huge shipping interests. They hope that CBDR priciple will leave

space and time for the development and green transformation of their

shipping industry. As an important principle of shipping emission

reduction, both the CBDR principle and the Equal Emission

Reduction Principle cannot be easily overturned, and the Paris

Agreement is an important turning point in the game of emissions

reduction. The Paris Agreement continues CBDR as the guiding

principle, but makes a historical breakthrough in its content. Thus,

the “equal emissions reduction principle” in shipping and the original

CBDR principle are integrated into the new CBDR principle, which

can be understood as a win–win situation for the climate game

between developed and developing countries. The shipping

emissions reduction policy in the post-Paris Agreement era also

reflects compromise in considering the interests of both sides.

Finally, the pushback pressure from the international community

accelerates the international unified shipping emissions reduction

policy and improves emissions reduction standards. The IMO is the

competent body in this area, according to the mandate, and shipping

emissions reduction policy may rise to the international unified policy

only through the IMO. Other international subjects are only entitled

to take unilateral measures within their jurisdiction, but in the

absence of uniform measures, these unilateral steps may cause

serious problems, such as legislative compatibility and multi-

jurisdictional coverage (Psaraftis et al., 2021). On the other hand, in

general, such unilateral measures are more aggressive than existing

policies and have higher emissions reduction standards. Most of the

countries that have adopted unilateral measures are with high

technology of shipping emission reduction, and they have set up

unilateral measures according to their own environmental protection

needs with their own technology level rather than the overall

technology development level of the global shipping industry as the

standard.Such unilateral measures largely enhance the standard of

green shipping, and thus are more conducive to shipping emissions

reduction, which objectively encourages the IMO to deepen shipping

emissions reduction.
3.2 Future development of international
shipping emissions reduction policy

3.2.1 International shipping emissions reduction
policy will be more stringent

First, with the continuous development of the world economy, the

trend of increasing international shipping trade is unstoppable, and

the number and tonnage of ships are increasing, which makes the
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international shipping emission reduction face more severe

challenges. In February 2022, the Intergovernmental Panel on

Climate Change (IPCC) released the Part II of Sixth Assessment

Report (IPCC, 2022a), which examines the vulnerabilities as well as

the capacities and limitations of nature and human society to adapt to

climate change, and highlights the urgency of rapid climate action to

achieve social development goals. On April 4, 2022, the IPCC released

Part III of this report (IPCC, 2022b), which provides an updated

global assessment of progress and commitments to mitigate climate

change, and examines the sources of global emissions. It also notes

that, while the rate of growth in global CO2 emissions has slowed over

the last 20 years thanks to improved energy efficiency and low-carbon

technologies, this slowdown has not been sufficient to offset the

climate pressures that have continued to build up over time.

Chapter 10 of the report specifically assesses the transport sector,

noting that it will have to change to achieve the goals of climate

action. The international shipping industry, as the “artery” of global

trade, has attracted the attention of the international community for

its emissions problems.

Second, the current shipping policy does not meet the green needs

of shipping emission reduction as expected, so the international

shipping policy should continuously improve the shortcomings of

the current policy in the implementation process. Xiao et al. (2022)

discussed the impact of international shipping policies on ship

pollutant emissions. They evaluated the control effect of the ECA

policies on pollutant emissions. Their results showed that ECA

policies can effectively reduce the emissions of ship pollutants,

especially for SO2, but an effect on NOx was not observed. EEDI,

one of the important technical measures to reduce emissions in IMO

shipping, has also not achieved the expected results. In theory, the use

of derated engines with less power can yield significant EEDI

reductions at the expense of speed without extra technology

improvements. (Psaraftis and Kontovas, 2013). Obviously this

simple speed reduction is not the best means to achieve the

reduction of emissions in international shipping nor is it a long

term solution. It can be seen that, although the current international

shipping emissions reduction policy has achieved some effect, but

some reduction measures’ level of implementation remains low and

what can be called an “efficiency gap” exists between the actual level of

implementation and the higher level which would be expected based

on techno-economic analys is (Rehmatul la and Smith ,

2015).Therefore, the situation of shipping emission reduction is still

serious, and international shipping policies should be updated to

bridge this “efficiency gap”, which may mean more detailed and strict

requirements and a wider scope of ship regulations.

Third, growing social awareness of environmental protection will

also drive the implementation of stricter standards in shipping

policies. In 2021, at the second UN Global Conference on

Sustainable Transport, UN Secretary-General Guterres called for

“zero-emission ships to be the default choice, to be on the market

by 2030 and to achieve zero emissions from shipping by 2050.” In the

same year, the International Chamber of Shipping also submitted a

plan to the IMO detailing the urgent measures that governments must

take. The plan is significantly stricter than the IMO’s Strategy

launched in 2018, and sets significantly higher standards of

emissions reductions. In addition, the EU’s policy on shipping

emissions reduction, especially the newly adopted EU–ETS for
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shipping, is more radical than the IMO’s guidance. The EU has set a

faster timetable and stronger emissions reduction requirements, and

major developed countries, including in Europe and the United

States, nongovernmental organizations, and others have called for

accelerating the pace of GHG emissions reduction in international

shipping and exerting pressure on the IMO through various means.

At the same time, more than 130 countries have put forward their

carbon neutral targets, including many developing countries, which

are trying to work together to maintain the sustainable development

of human society (Energy and Climate Intelligence Unit, 2022). In

addition, in the face of climate, technological development, and

market competition, many shipping companies and research and

development (R&D) institutions have added to the IMO’s emissions

reduction strategy in an attempt to seize the first opportunity in the

wave of emissions reduction (ICS, 2021). Pressures to adopt “greener”

behavior constantly come from various stakeholders, including

institutions, customers, citizens, investors and others. In the shipping

industry, customers’ and investors’ demands may be strong drivers for

the adoption of more environmentally friendly practices as companies

need their approval and legitimacy to stay in business (Linder, 2018).

The study by Reference stresses that actors in a maritime supply chain

should adhere to customers’ expectations and identifies four main

customer requirements, including competitive costs, pollution

reduction, efficient use of fuel, and health and safety (Lam, 2015). An

ever-increasing number of shipping companies and port operators are

progressively investing in communication campaigns and initiatives

aimed at promoting their green image to increase their

environmental legitimacy.

In the face of the urgency of shipping emissions reduction, the

climate game between developed and developing countries, and the

international community’s pushback, it is foreseeable that the

international shipping emissions reduction policy will usher in major

changes, the timetable will be advanced, and the intensity of emissions

reduction will increase. IMO has proposed the Initial IMO GHG

Strategy Strategy. To promote the realization of the objectives of the

Strategy, IMO has formulated a series of relevant emission reduction

measures, such as the newly proposed CLL requiring annual rating of

ships. CLL determines the annual reduction factors needed to ensure

that the carbon intensity of ship operations continues to improve

within a given rating level.If the evaluation level is D/E, the ship will

need to submit energy efficiency improvement measures.

Implementation of these measures will give a strong impetus to the

process of reducing emissions from international shipping, so the IMO

may amend MARPOL again to give the relevant standards mandatory

legal effect, so as to achieve the objectives of the strategy.

3.2.2 The timing and content of policy changes
The year 2030 is expected to be an important turning point for

international shipping emissions reduction, including the market

mechanism. The use of clean energy will become an important

aspect of shipping emissions reduction policy, and the reward and

punishment mechanism will be a significant auxiliary tool to promote

shipping emissions reductions. There are several reasons for this.

First, the IMO Strategy has a short-term goal of reducing the carbon

intensity of international shipping to 40% of 2008 levels by 2030.

Based on the average operating life of a ship (i.e., 20 years), 2030 will

be an important turning point for the shipping industry. In addition,
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research shows that clean-fuel ship technology will achieve full scale

and engineering applications, electric low-carbon or zero-carbon fuel

will achieve scale and sustainable supply, and zero-carbon clean fuel

will be commercially applied in new ships all around 2030 (Li Q,

2021). Second, the IMO has put forward the technical candidate

measures to achieve the CO2 emissions reduction target in the

Strategy, which is divided into short-, medium-, and long-term

candidate measures. It has also continued to develop and revise

energy efficiency measures, such as EEDI, SEEMP, EEXI, and CII,

to continuously promote energy efficiency improvement; likewise,

technologies and devices have been continuously developed and

revised to encourage the application of energy efficiency on ships.

However, relying only on the above-mentioned short-term technical

measures can only achieve a part of decarbonization; moreover,

energy efficiency measures always run through the emissions

reduction process, and their role and effects are increasingly

limited. For the current shipping industry, oil is an important raw

material to provide energy and is also one of the main costs of

international shipping. The current tension between Russia and

Ukraine has led to high oil prices and great uncertainty in prices.

Market factors for higher oil prices and the political instability of

several regions holding important oil reserves raises important

concerns about security and availability of fuel resources leading

several countries to explore and invest in the development of

alternative fuels. In the long run, the shipping industry needs to

gradually use low/zero-carbon clean fuels and consider the

complementary and facilitating role played by market mechanisms.

The shipping industry has reached a consensus that green eco-

technologies based on clean energy are one of the preferred options

for shipping to achieve sustainable development goals(SDGs). The

limited nature of the technical and operational measures

implemented in recent years and the continued promotion of EU–

ETS have drawn more attention to market mechanisms. The adoption

of market mechanisms can balance the gap between the interests of

developed and developing countries, is more suitable for developing

countries, and is in line with the CBDR principle. Under the premise

of adhering to the CBDR principle, developing countries can more

easily reach consensus on the market path, thus maximizing the

ability to mitigate the climate game between developed and

developing countries. Third, the shipping industry is essential for

maintaining the vitality of the world economy and trade, as well as for

achieving the SDGs. Many countries, including China, have pointed

out that any measure should not overly burden or even destroy

international shipping and, consequently, world trade as a whole. To

not overburden the shipping industry, the introduction of a reward

mechanism would be necessary (IMO, 2022b). Moreover, Xu et al.

(2021) concluded by establishing a tripartite evolutionary game that

the existence of fines can effectively restrain the behavior of the three

parties in the system. When the amount of fines is large enough,

governments will be more proactive in choosing cooperative

supervision, and shipping companies will be more willing to use

clean energy. Jiang et al. (2020) used an evolutionary game model to

analyze the dynamic changes in the decision-making of participants.

The simulation analysis showed that, to encourage shipping

companies to comply with ECA rules, the government should

adopt a dynamic punishment strategy to encourage shipping

companies to implement the rules faster. According to prospect
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theory, the degree of marginal decline in the value function, namely,

risk preference, reflects the decision-maker’s psychological

expectation for profits and losses. Therefore, the IMO should

develop a reward and punishment mechanism. And according to

the shipping industry’s current state, IMO should adjust their

strategies and countermeasures to promote more efficient action

throughout the system to achieve the optimal evolutionary stable

strategy (Xu et al., 2022).

3.2.3 The continuing controversy around the
guiding principles of shipping emissions reduction

At present, there are two principles for shipping emissions

reduction, namely, equal emissions reduction and the CBDR

principle. The reason these two principles exist in the field of

shipping emissions reduction is that shipping emissions reduction

is not only an issue of marine environmental governance, but also one

of the game between and distribution of world interests. The two

positions reflect the interests of people in countries with different

social backgrounds and economic conditions. Developed countries

uphold the principle of equal emissions reduction, prioritizing the

effectiveness of climate protection and the economic cost of emissions

reduction. The principle does not require detailed examination of the

levels of GHG emissions in each country, but applies equally to all

countries. This not only effectively solves the carbon leakage caused

by ships, but also avoids distorting the fair competition of

international shipping. In contrast, developing countries advocate

the CBDR principle, which places more emphasis on substantive

equity (i.e., environmental justice). They argue that developed

countries have an inescapable historical responsibility for climate

change, while developing countries’ top priorities are poverty

eradication and economic development (Cao, 2016). Moreover,

their financial and technological levels limit their ability to

participate in shipping emissions reduction. Further, the battle

between the two positions represents a game of climate discourse

and national interests. Whoever has the right to speak will become the

rule maker, and thus better protect their national interests. Thus, we

cannot rule out the possibility that developed countries will try to set

up shipping barriers through the principle of equal emissions

reduction to restrict the growth of shipping in developing countries.

The CBDR principle is the fundamental principle for GHG issues

negotiations in the UNFCCC, as well as in the IMO. It is recognized in

the Strategy and shall be further enhanced in the Revised Strategy.

The mid-term measures will have a higher potential negative impact

on developing countries in comparison to developed countries.

Therefore, this principle should be taken into full account when

designing mid-term measures. The CBDR principle does not

necessarily lead to differential treatment based on the country from

which a ship operates (IMO, 2022a). At the same time, the

importance of the principle of equal emissions reduction in

promoting the work of international shipping emissions reduction

should not be ignored. The effectiveness and cost economy of

emissions reduction can only be achieved on the basis of fairness.

With the efforts of China, small island states, and others, the IMO has

made it clear that “how to ensure a just and equitable transition” will

be an important issue in the future. MEPC 76 agreed to continue to

review the impacts on states of the amendments to MARPOL Annex

VI so that any necessary adjustments can be made, and to initiate a
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lessons-learned exercise of the comprehensive impact assessment

(IMO, 2022a). Therefore, we believe that the controversy over the

guiding principles of international shipping emissions reduction will

persist in the future, but the consensus of multiple parties is more

likely to be based on the CBDR principle and appropriately integrated

into the balance of the principle of equal emissions reduction. This

can not only meet the legitimate requirements of developed countries

to accelerate the reduction of emissions in international shipping, but

also mobilize developing countries to participate in the reduction of

emissions and prevent the growth of their shipping industries from

being strongly impacted.
4 Position and path of China’s
participation in international shipping
emissions reduction

The double identity of shipping power and developing country

and the double pressure of international shipping emissions reduction

and the domestic “double carbon” target make it necessary for China

to participate in future international shipping emissions reduction;

likewise, future emissions reductions are inseparable from China’s

participation. China will foster a dual-cycle development pattern

(Government of the People’s Republic of China, 2020); that is, its

growth should rely on both domestic and international economic

cycles. The shipping industry is important for building a dual-cycle

development pattern. Therefore, China should follow the trend,

participate deeply in the process of future policy formulation, and

to promote the future unified international shipping emission

reduction policy in a fair and operable way, and realize the net zero

emission of global shipping as own goal.
4.1 Practicing and optimizing the CBDR
principle

The current IMO has developed a global scope of emissions

reduction targets and measures, but specific regional and national

targets are not consistent. Separate actions will make the global

regulation of carbon emissions of ships more complex, only the

formation of an international unified shipping policy can truly

achieve the goal of net zero emissions of international shipping; the

key to this is to optimize the CBDR principle.

China’s dual position as a major shipping country and a developing

country dictates that it should be an important force in promoting

international shipping emissions reduction and the best candidate for

optimizing the CBDR principle. China insists on the reasonable

distribution of shipping emissions reduction responsibilities under

the international legal framework of climate change from the

perspective of fairness and justice, and the international shipping

policy should recognize the special characteristics of shipping and

reflect the CBDR principle. China states (State Council Information

Office of the People’s Republic of China, 2021):

Developed and developing countries have different historical

responsibilities in causing climate change, and there are differences

in development needs and capacities, so it is inappropriate and unfair
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to use a uniform scale to limit. It is necessary to fully consider the

national conditions and capacity of each country, adhere to the

institutional arrangement that each country can do its best and

country can decide its own contribution, and not to make a one-

size-fits-all.

However, based on its own position and the demands of

international shipping emissions reduction, China has the will,

obligation, and ability to promote the process of shipping emissions

reduction. Therefore, according to the Kyoto Protocol Annex I/II, the

CBDR principle, which strictly distinguishes national responsibility

for emissions reduction should be reasonably optimized. At the same

time, the Paris Agreement has laid a good foundation for optimizing

the CBDR principle. As a political bargaining principle, the CBDR

principle, with its inherent ambiguity and openness, leaves enough

room for political maneuvering in international environmental

dialogue and cooperation between developed and developing

countries (Li, 2013). This provides room for further consultation on

how the international community can contribute to the

decarbonization goals of shipping.

China need to actively participate in IMO international affairs,

enhance its influence and voice in the formulation of relevant policies

in international maritime affairs, continuously strengthen exchanges

with all parties. China should also actively advocate for the adoption

of global coordinated measures under the leadership of the IMO and

the premise of reaching consensus with many parties to solve the

problem of international shipping emissions reduction, thereby

avoiding scattered and overlapping unilateral measures.In the

process of participating in international shipping emission

reduction, China should aim at optimizing the CBDR principle.The

core of optimizing the CBDR principle lies in its reasonable

adaptation, not abandoning it. The purpose is to find the

convergence of interests between developed and developing

countries and reach a new consensus to jointly promote the

shipping emissions reduction process. The new policy should be a

fair, feasible, and unified measure that balances the interests of all

parties. China could optimize the CBDR principle in two dimensions:

its content and its implementation. First, the factors of the CBDR

principle’s division would be considered along multiple dimensions.

The allocation of responsibility is the most important point related to

fairness in international environmental protection actions. The

original CBDR principle uses a country’s development status as a

single factor to divide the responsibility of emissions reduction;

however, not all developed countries are big shipping countries,

and some developing countries’ carbon emissions from shipping are

not necessarily lower than those of developed countries, which makes

developed countries point to the contradiction of developing

countries with big shipping emissions. Therefore, the CBDR

principle should take into account the highly relevant economic,

environmental, social, and technological indicators of a particular

country, such as ship ownership, maritime capacity, decarbonization

technology, shipping emissions per unit of GDP, and so on, to prevent

overestimation or underestimation of a country’s responsibility and

capacity (Ari, I. and Sari, R., 2017). Second, future shipping policies

would must take maximum account of the realities of the various

stakeholders in different countries and regions. Further advancing

shipping emissions reductions means implementing more stringent

measures. However, developing countries are limited by their
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economic development and technology level, which make them

unable to meet the emissions reduction requirements, or require

that they pay huge costs. Therefore, it is necessary to guarantee the

development needs of developing countries through financial and

technical support measures as well as buffer periods so that they are

willing and able to participate in the international programs.
4.2 Promoting international cooperation and
technology transfer for clean energy R&D

As the concept of green shipping becomes more popular, clean

energy and technical measures for ships have also become a hot topic

in the shipping industry, receiving growing attention (Xu, 2021).

Researchers from the Danish Centre of Environment and Energy

(Danish Centre of Environment and Energy, 2018) predicted the CO2

emissions from shipping activities using different fuel types and found

that using cleaner fuels could help reduce CO2 emissions to a greater

extent than conventional fuel types.The “Review of Maritime

Transport 2021” (UNCTAD, 2021) released by the UN Conference

on Trade and Development points out that the main challenge facing

the shipping industry in the coming decades is the energy transition

and the decarbonization targets associated with it. R&D of zero-

carbon alternative fuels and low-carbon technology solutions is

currently at a critical stage, which is key to achieving the emissions

reduction targets for international shipping

Some countries already have the technology to manufacture clean

alternative energy, but for the international community to further

develop and implement relevant technologies and policies, we must

accelerate the R&D and promotion of clean energy, effectively reduce

the cost of clean energy, ensure the safety of its applications, and

promote international cooperation and technology transfer.

The selection of the best low- or zero-carbon fuel for a ship should

take into account numerous factors, including energy density,

whether it is environmentally friendly, the need for new propulsion

systems, and the global fuel replenishment infrastructure (Shen,

2021). Decarbonizing international shipping will require the uptake

of low-carbon marine fuels, and it is paramount to ensure the

availability, accessibility, and affordability of low-carbon fuels for

the shipping industry in all parts of the world (IMO, 2022b). Different

clean fuels have their own competitive advantages at different times

and offer a variety of possible directions for the shipping industry to

achieve its GHG reduction targets. It can be predicted that the

shipping industry will not use a single type of zero-carbon fuel in

the future, nor will there be a single type of propulsion system.

Current research on clean energy for shipping mainly includes low- or

zero-carbon fuels, such as liquid natural gas (LNG), methanol,

ammonia, and hydrogen. Considering the comprehensive

advantages of LNG in terms of energy availability, its contribution

to emissions reduction, economy, technology maturity, and

regulatory completeness, LNG has a good prospect of development

until 2035, so it is the first approved alternative fuel. The advantages

and disadvantages of LNG are such that it is currently defined by the

shipping industry as the best transitional energy source. In the

medium and long term, green methanol, hydrogen, and ammonia

are the key development directions to achieve emissions reduction

from ships in the future, but most of these clean energy sources have
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characteristics such as being more flammable and explosive,

biological toxicity, and special requirements for material

compatibility (Li Y, 2021). Applications in shipping are still in the

R&D stage, and the cost and availability of zero-carbon fuels are

important factors in determining fuel deployment in shipping, while

the diversification of zero-carbon fuels provides the shipping industry

with a wide range of options while also providing more directions for

technology development, which emphasizes the importance of

international collaborative research.

Currently the CCS has issued guiding documents on clean energy

for shipping, such as the “Natural Gas Fuel Power Ship Code,” “Guide

to Application of Alternative Fuels for Ships,” and “Guide to

Inspection of Pure Battery Power Ships.” Chinese shipping

companies are also actively laying out carbon emissions reduction

standards and vigorously promoting the R&D of green and clean

energy. At the same time, China is actively participating in relevant

international projects, such as “The Future Fuels and Technology for

Low- and Zero-Carbon Shipping Project.” In view of the current

demand and practical experience of clean energy R&D, we think that

this will become a key effort direction for China to participate in

international shipping emission reduction. We suggest that China

would further promote international cooperative research on clean

energy through the following steps.

First, China could promote international technical cooperation in

clean energy to broaden the channels of scientific exchange and

promote the update and reuse of information and data. The

duplication of technology R&D should be reduced, R&D costs

should be lowers, and people with diverse talents should be brought

together to jointly tackle technical challenges.

Second, international technology cooperation in clean energy

should also aim to promote capacity building and technology

transfer as an action objective, and encourage the coordination and

supervision of the MEPC and Technical Cooperation Committee

(TC). Developed countries have a variety of interests in promoting

emissions reduction in shipping: for example, promoting green

energy encourages other countries to introduce their advanced

technologies and materials to foster new economic growth (Chen

et al., 2016), and raising the threshold for emissions reduction in

shipping can also form a green barrier (Xu, F., and Chen, G. 2021) to

consolidate their dominant position in the shipping industry.

Maritime capacity as well as technological gaps are a natural

environment for breeding barriers, and such green shipping barriers

will not only cause many shipping enterprises to increase their

operating costs significantly, but also weaken the competitiveness of

developing countries’ shipping markets. The MEPC addresses

environmental issues under the IMO’s remit, and TC oversees the

IMO’s capacity-building program and the implementation of

technical cooperation projects for which the organization acts as

the executing or cooperating agency. Therefore, China should further

seek a strong path of coordinated regulation between the MEPC and

TC on clean energy issues, to promote capacity building and

technology transfer of clean energy R&D, and break down barriers.

What’s more, the intellectual property rights and technology

standards involved in clean energy should be reasonably addressed,

which is the expected goal that China should strive to achieve when

participating in clean energy research and development. China states:

“Addressing intellectual property issues was the focus of making the
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innovative fuels/technologies accessible for developing countries and

having them join the production of new fuels.” (IMO, 2022) For

innovative fuels/technologies, such as low- and zero-carbon tools, the

development of technical standards is particularly important.

Developed countries use “patent pools” and other means to write

technology patents into standards in order to obtain competitive

advantages. Since intellectual property rights are often territorial and

exclusive, once the technology standard is popularized, a technical

and market monopoly will be formed (Liu, 2009). The information

compression caused by the presence of monopoly privileges

exacerbates the problem of information asymmetry. Therefore,

China need to promote the international community to jointly

participate in the formulation of relevant technical standards,

improve the non-tariff technical trade barriers of technical

standards, and establish a technical knowledge-exchange

mechanism to reasonably resolve the conflict of interest between

the private attributes of intellectual property rights and the overall

arrangement of international shipping emissions reduction;

moreover, this may prevent developed countries from using

intellectual property rights to form technical monopolies.
4.3 Promoting the construction of a
reasonable international unified shipping
carbon emissions trading market

The carbon emissions trading system pioneered by the EU provides

a good path for current international shipping emissions reduction, but

this unilateral trading system led by the EU weakens the authority of

the IMO and may also produce a series of disadvantages. The high

mobility of international shipping and the inherent uniqueness of

transboundary operations determine that without globally accepted

standards, unilateral measures based on countries alone cannot

effectively achieve limits on GHG emissions from ships (Daria, 2017).

Therefore, it is imperative to establish a global carbon emissions trading

system. At present, there is a great call for the construction of a carbon

trading market for the shipping industry internationally, but in reality,

it will face a series of challenges. Studying and mastering the main

problems of a carbon trading system and finding reasonable solutions

may guarantee the effective operation of a carbon trading market in the

shipping industry (Deng et al., 2022). And it is also an important

advance to build an international unified shipping carbon emissions

market mechanism.

Current stage, China should continue to use the domestic

shipping carbon emissions trading market as an explorational tool

to provide practical experience and data support for the establishment

of an international unified shipping carbon emissions trading market.

In October 2011, China clarified that seven provinces and cities—

Shanghai, Beijing, Tianjin, Chongqing, Guangdong, Hubei, and

Shenzhen—are carrying out regional carbon emissions trading pilot

projects (National Development and Reform Commission, 2011). In

2013, Shanghai included the shipping industry in the pilot it launched

and, since 2015, the Shanghai carbon emissions trading system has

been the first to include the shipping industry in such a system.

During the 2021 North Bund International Shipping Forum

(Shanghai Municipal Government, 2021), Shanghai’s municipal

government and the IMO reached a consensus on cooperation.
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This is the first time the IMO has accomplished this with a local

government, and it is a milestone for Shanghai’s international

shipping center to integrate into the world and to serve the global

shipping emissions reduction cause.

Furthermore, with the accumulation of experience, China could

move to the forefront of carbon emissions trading market exploration

and make participating in the establishment of international unified

carbon emissions trading market as its own action goal. This includes

further clarifying the implementation of shipping carbon trading,

improving the supervision and management mechanism of carbon

emissions of shipping enterprises, exploring the establishment of a

fair and equitable total allocation system, and reasonably allocating

the market shares of carbon emissions of different countries to achieve

the CBDR principle in the shipping emissions reduction market

mechanism. In addition, the establishment of EU–ETS has enabled

the EU to gain the right to speak in the formulation of the rules of the

carbon emissions market mechanism. According to the principle of

profit-seeking, it is foreseeable that the rules of the EU in the carbon

emissions market will be centered on its own interests. Once the EU

and other developed countries dominate the development of these

market rules, many developing countries, including China, will be at a

disadvantage. Therefore, China would need to actively participate in

the establishment of the carbon emissions trading market, accumulate

practical experience, improve data collection capabilities and

accuracy, effectively balance and contain developed countries such

as those in the EU in the formulation of international rules, emphasize

the development rights of emerging markets, increase the reservation

of quotas for new entrants and newly established enterprises, and

formulate a set of market mechanism rules that reflect the

differentiated responsibilities of countries with different capabilities,

without interfering with the level playing field of the international

maritime industry and promoting zero-carbon emissions in

international shipping.
5 Conclusion

Shipping emissions reduction is an inevitable trend in the

development of international shipping, and the formulation of

future policies will determine the timetable and roadmap of

international shipping emissions reduction. In the face of the

urgency of climate change and the pressure of unilateral measures

of the EU and other countries, current shipping policy can hardly

meet the needs of shipping emissions reduction. The international

community calls on the IMO as the main regulator of international

shipping to update the formulation of an international unified

shipping emissions reduction policy that takes into account the

synergy of operation, technology, and the market, and reasonably

considers the interests of all countries.
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This paper analyzes and summarizes the key factors affecting

international shipping policy, and reasonably speculates the future

policy orientation in this field; that is, future shipping policy will be

more stringent, a market mechanism and the application of clean

energy will become important elements of shipping emissions

reduction policy, and a reward and punishment mechanism may

become an important auxiliary tool to promote emissions reduction.

By reasonably speculating the policy orientation of international

shipping, this paper provides a psychological expectation for the

international shipping industry and its stakeholders to carry out the

next phase of international shipping emissions reduction work. In

addition, through the analysis of China’s shipping emissions

reduction trends, we argue that China has the will, obligation, and

ability to lead global shipping emissions reduction efforts. We think

that China, with its dual identity as a major shipping country and a

developing country, should be considered a key player in influencing

this policy. Therefore, this paper also points to a deepening direction

for a series of actions that China is currently taking in favor of

international shipping emissions reduction.
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towards Japan’s Fukushima
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perspective
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School of Humanities and Law, China University of Petroleum (East China), Qingdao, China
Japan’s discharge of Fukushima nuclear wastewater into the sea will have a

profound and far-reaching impact on the marine environment and the fishing

industry. Although Japan did not discharge nuclear wastewater directly into

China’s waters, the wastewater flowed into the sea and infringed upon China’s

rights and interests in pelagic fishing, as the nuclear-contaminated water is

fundamentally different from discharges from normal nuclear plants. After the

People’s Republic of China was founded, the Central Government and people’s

governments of all levels started to manage fishery. However, the fishery

management measures at this stage were primarily targeted the fishing

industry itself, particularly the marine fishing industry. Several problems of

China’s existing fishery legislation do not cope effectively with Japan’s nuclear

sewage discharge. China’s fishery legislation keeps pace with the development

pace of international laws, but it has not enacted specific regulations on certain

types of marine pollution, such as nuclear sewage pollution. The Fisheries Law of

the People’s Republic of China needs to produce an extraterritorial effect

indirectly through other laws and regulations. China’s existing domestic laws

only stipulate the rights of coastal countries. In this context, China’s fishery

legislature should find a way forward, including changes in management

standards; facilitating the formation of a complete extraterritorial effect by

China’s fishery legislation a complete extraterritorial effect; improving

supporting administrative legislation system; and facilitating the digitalization of

fishing management to monitor Japan’s nuclear sewage discharge and its

resultant harm, etc.

KEYWORDS

Fukushima nuclear wastewater discharge, United Nations Convention on the Law of the

Sea, China’s fishery legislation, fishing vessel monitoring system, extraterritorial effect
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1 Introduction

On August 4, 2022, the construction of facilities to release

radioactive wastewater into the sea from the crippled Fukushima

Daiichi Nuclear Power Plant in northeastern Japan began despite

opposition from the local community and neighboring countries

(Huaxia, 2022). The waters near Fukushima Prefecture not only

serve as the economic source that coastal citizens rely on for survival

but are also vital parts of the Pacific Ocean and oceans worldwide.

Its extensive amount of radioactive materials will exert an

inestimable impact on ocean creatures and human health

(360info, 2022). It is generally believed the Fukushima Daiichi

Nuclear Power Plant accident had at least a Level 6 impact on the

surrounding environment. Radioactive materials exceeding

national standards were detected in the waters surrounding the

power plant. For example, the content of 137Cs detected 3–4 days

after the accident equaled 20%–50% of the total amount leaked by

the Level 7 Chornobyl Nuclear Power Plant accident within 10 days

(The Times, 2011). Furthermore, the maximum content of 137Cs

and 90Sr exceeded the level detected in China’s marine background

range by 300 times and 10 times, respectively; the maximum

content of 137Cs and 134Sr was above China’s seawater quality

standards (IFENG.COM, 2011). Since the half-life of 137Cs and
90Sr is about 30 years, their impacts will be long-lasting. In

particular, radioactive materials may be consumed by living

organisms, transmitted via food chains, intensified and

concentrated biologically, leaving a lasting, significant impact on

marine creatures, the marine ecosystem, and even human health.

The general principle of our law is that the loss from an accident

must lie where it falls (Oliver, 1881). China, a country neighboring

Japan and a representative country along the coast of the Pacific

Ocean, voiced its strong dissent to this nuclear wastewater

discharge: if Japan insists on putting its own interests above the

public interest of the international community and insists on taking
Frontiers in Marine Science 02245
the dangerous step, it will surely pay the price for its irresponsible

behavior and leave a stain in history (Wang, 2022). How China’s

fishing industry copes with Japan’s Fukushima nuclear wastewater

discharge into the sea and what reform should be conducted in

China’s fishery legislation have caused deep concern on the part of

the stakeholders of this discharge action.

Among all nuclear accidents in history, only the Chornobyl

nuclear accident and the Fukushima Nuclear Power Plant accident

reached Level 7 (The Times, 2011). Nevertheless, the Chornobyl

power plant did not discharge its nuclear wastewater into the sea. In

contrast, Japan discharged nuclear wastewater into the local sea,

which then flowed to the Pacific Ocean and damaged the wider

marine ecological environment severely (See Figure 1). Through the

movement of ocean currents and transport by pelagic fishes that can

take up and accumulate radionuclides, more widespread

distribution can and will occur (UH News, 2022). Since China is

located next to Japan and shares the same waters, its fishing

industry will inevitably suffer from the negative impacts of such

nuclear wastewater. Although Japan did not discharge nuclear

wastewater directly into China’s waters, the wastewater flowed

into the sea and infringed upon China’s rights and interests in

pelagic fishing, as the nuclear-contaminated water is fundamentally

different from discharges from other normal nuclear plants (Global

Times, 2021).

This paper first analyzes China’s fishery legislation practices

based on relevant international laws, aiming to propose feasible,

effective legal reform methods and cope with the impacts of Japan’s

nuclear sewage discharge on China’s fish stocks and their

destruction. The second part analyzes the development course of

China’s fishery legislation. It concludes that China’s current fishery

legislation fails to deal with Japan’s nuclear sewage discharge into

the sea, so China’s fish stocks will be substantially damaged in the

long term. The third part classifies and analyzes the scientific

statistics and indexes of Japan’s nuclear sewage discharge, hoping
FIGURE 1

Exposure pathways of Japan’s Fukushima nuclear wastewater. Source: The Fukushima Daiichi Accident (IAEA, 2015) .
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to introduce objectively how Japan’s discharge act damages China’s

fishing rights. Targeting the deficient responses of China’s fishery

legislation to Japan’s nuclear sewage discharge into the sea, the

fourth part proposes the paths for reforming China’s fishery

legislation and advocates improving it in four aspects.
2 Gains and losses of China’s fishing
legislation—facing Japan’s nuclear
sewage discharge into the sea

2.1 Embryonic stage and development of
China’s fishery legislation

Ancient China imposed limitations on fishing and managed it

through the fishery officer system. After the Revolution of 1911, the

Nanjing ROC government tried managing the fishing industry and

facilitated its development. Hence it enacted the Fisheries Law in

1929, proposing regulations on fishery development and

management. In 1930, it launched Rules on Enforcement of the

Fisheries Law. In the early 1930s, the ROC government launched a

series of laws on fishery management. In July 1930, it launched

Rules on Fishery Registration and issued Detailed Regulations on

Enforcement of the Rules on Fishery Registration. In 1931, the ROC

government issued Regulations on Fishery Police. In 1932, it

promogulated the Provisional Rules on Fishery Vessel Head and

Fishing Head Registration and Organizational Rules on Marine

Fishery Management Administrations. In 1933, it launched the

Provisional Regulations of the Ministry of Commerce on the

Collection of Fishery Construction Fees and Provisional Rules of

the Ministry of Commerce on the Fishery Protection Office (Huang,

1995). In 1937, the War of Resistance against Japanese Aggression

broke out, leaving fishery management in a semi-standstill state.

Hence, these regulations and laws were not implemented after

being enacted.

After the People’s Republic of China was founded, the Central

Government and people’s governments of all levels started to

manage the fishery. However, fishery management measures of

this stage were mainly targeted at the fishing industry, particularly

the marine fishing industry. In June 1955, the State Council

published Orders on Prohibited Fishing Zones for Wheel Trawling

Fishing in Bohai, Yellow, and East China Seas. In April 1957, the

Marine Product Department enacted the Provisional Regulations

(Draft) on the Breeding and Protection of Aquatic Resources. In July

1957, the State Council promulgated Supplementary Regulations to

the Orders on Prohibited Fishing Zones for Wheel Trawling Fishing

in Bohai, Yellow, and East China Seas. In July 1957, the Marine

Product Department published Instructions for Handling the

Intrusion of Fishing Vessels into Prohibited Fishing Zones. In April

1962, the Marine Product Department published the Notice on the

Prevention of Qiao Zhou Gu Fishing in Zhejiang Province (Huang,

1995). In July 1962, the Provisional Measures for the Protection of

Shrimp Resource Breeding in the Bohai Sea Zone formulated by the

Marine Product Department was approved. Owing to an

inadequate understanding of fishery production and the lack of
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in-depth studies on fishery management theories, the government

had not set up a sound fishery management system or proposed

systematic and institutional fishery management measures. At that

time, China’s fishery management was at an embryonic stage. After

the reform and opening up, China started to pay attention to fishery

management. In February 1979, the State Council launched

Regulations on the Protection of Aquatic Resources, providing a

legal basis for protecting aquatic resources. In 1979, the State

Aquatic Product General Bureau enacted Provisional Regulations

on Certain Questions Concerning Fishery Licenses, Provisional

Regulations on Fishery Administration Management, and

Provisional Measures for Fishing Administration Vessel

Management, laying a preliminary legal foundation for China’s

fishery administration management (Huang, 1995). In 1982, the

Marine Environment Protection Law of the People’s Republic of

China was passed. In 1984, the Law on Water Pollution Prevention

and Control of the People’s Republic of China was enacted. In 1989,

the Environmental Protection Law of the People’s Republic of China

was enacted, providing a legal basis for protecting fishery waters. In

1986, the Fisheries Law of the People’s Republic of China was

enacted, symbolizing the formation of China ’s fishery

management system and the entry of China’s fishing industry

into the era of comprehensive management.

Based on Several Opinions of the State Council on Promoting the

Sustainable and Healthy Development of Marine Fisheries (NDRC

(2013) No.11), China must first build China unswervingly into a

maritime power, focus on accelerating the transformation of marine

fishery development, and insist on the production guidelines of

placing ecology first, combining breeding and fishing, controlling

coastal waters, expanding open waters, and developing the high

seas. Second, efforts should be made to strengthen the conservation

of marine fishing resources and the ecological environment to

enhance the sustainable development of marine fishery. Third,

efforts should orient toward adjusting the structure and layout of

fishery production to speed up the construction of a modern

industrial fishery system. Fourth, measures must be taken to

improve the level of facilities and equipment, the degree of

organization, and the management competence of marine fishery.

Fifth, the marine fishery’s comprehensive production capacity, risk-

solving competence, and international competitiveness must be

constantly improved. Finally, a priority should be laid on building

fishing villages and optimizing fishermen’s employment structure to

safeguard and improve livelihoods. China’s Chairman Xi Jinping

proposed “building China into a maritime great power” in 2018 and

put forward the concept of “building a maritime community with a

shared destiny” in 2019, forcing China to pay more attention to

governing the marine ecological environment (Tobin, 2018).
2.2 China’s fishery legislation cannot
effectively cope with Japan’s nuclear
sewage discharge

The first problem of China’s fishery legislation (see Table 1)

addresses the development pace of international laws; however, it

has not enacted specific regulations on certain marine pollution,
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such as nuclear sewage pollution. In June 1992, the United Nations

held the Environment and Development Conference in Rio de

Janeiro, and the heads of state or government of 183 countries

delivered their speeches. The Rio Declaration on Environment and

Development, Agenda 21, and many other important documents

were signed at the conference (United Nations, 1992). Article 17 of

the Rio Declaration on Environment and Development, Agenda 211

stipulates the protection of the oceans, all kinds of seas, including

enclosed and semi-enclosed seas, and coastal areas and the

protection, rational use and development of their living resources.

It especially elaborates on protecting the marine environment and

the sustainable development of marine resources. This article

highlights the marine environment—including the oceans and all

seas and adjacent coastal areas—forms an integrated entire that is an

essential component of the global life-support system and a positive

asset that presents opportunities for sustainable development.

Symbolized by the UN Conference on Environment and

Development, humans’ understanding of the environment and

development was elevated to a new level: the environment and

development are indispensable and supplement each other. The

conference was a milestone marking humans’ change of traditional
1 Article 17 of Rio Declaration on Environment and Development, Agenda

21——Protecting And Managing the Ocean: Sets out goals and programs

under which nations may conserve "their" oceanic resources for their own

and the benefit of the nations that share oceans with them, and international

programs that may protect the residual commons in the interests even of

land-locked nations, such as: anticipate and prevent further degradation of

the marine environment and reduce the risk of long-term or irreversible

effects on the oceans; ensure prior assessment of activities that may have

significant adverse impact on the seas; make marine environmental

protection part of general environmental, social, and economic

development policies; apply the "polluter pays" principle, and use economic

incentives to reduce polluting of the seas; improve the living standards of

coast-dwellers; reduce or eliminate discharges of synthetic chemicals that

threaten to accumulate to dangerous levels in marine life; control and reduce

toxic-waste discharges; stricter international regulations to reduce the risk of

accidents and pollution from cargo ships; develop land-use practices that

reduce run-off of soil and wastes to rivers, and thus to the seas; stop ocean

dumping and the incineration of hazardous wastes at sea.
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development models and lifestyles and their pursuit of sustainable

development (United Nations, 1992). Moreover, it made the

thinking on sustainable development widely recognized and

contributed to the consensus on the attainable goals of sustainable

development. Shortly after this conference was held, the United

Nations Convention on the Law of the Sea (UNCLOS) took effect in

1994. These important historical events about the marine

environment prompted China’s fishery legislation to enter a new

development stage. In 1993, the National People’s Congress passed a

series of laws concerning fishery, such as the Agricultural Law of the

People’s Republic of China, further specifying fishing rights. Since

1997, China has enacted a series of laws and regulations to solve new

problems occurring in fishery management, such as theMeasures for

the Administration of Aquatic Animal and Plant Nature Reserves in

1997, the Provisions on Fishery Administrative Penalties in 1998, 24

comprehensive revisions of the Fisheries Law of the 1986 version in

2000, and the Law on the Use of Sea Areas of the People’s Republic of

China in 2001. The most significant achievement in this stage was

the Property Law of the People’s Republic of China, promogulated on

March 16, 2007. It stipulates fishing rights, including breeding and

fishing rights.

However, these laws do not specify the mode of governing the

marine ecological environment after nuclear pollution occurs, and

cannot handle the issues related to conserving marine fishing

resources. Currently, the stipulated regional scope of China’s

forbidden fishing areas does not involve banning fishing

behaviors in waters with a high radiation content. Additionally,

the fishing license system of China’s pelagic fishery has not specified

permission to catch fish that may be contaminated. Neither have

legislative regulations mentioned measures regarding sea-going

fishing vessels catching fish in nuclear-polluted waters. Referring

to international pelagic fishing legislation, China’s domestic pelagic

fishing legislation has established a legal system based on the

Fisheries Law of the PRC and supplemented by the Provisions on

the Administration of Pelagic Fishery. Before nuclear wastewater

flows into the sea, the priority of regulatory legislation for China’s

pelagic fishing focuses on the regional scope and restricts illegal

fishing means and behaviors to protect pelagic fish resources.

Nevertheless, there are no regulations on differentiating and

handling contaminated fish. Owing to technical deficiencies,

China designated forbidden fishing areas to protect biological
TABLE 1 China’s relevant existing fishery legislation.

International
Laws

1. UNCLOS, came into force on 16 Novermber, 1994 (1833 UNTS 397)
2. United Nations Agreement for the Implementation of the Provisions of the UNCLOS relating to the Conservation and Management of Straddling Fish
Stocks and Highly Migratory Fish Stocks, came into force on 11 December 2001 (A/CONF.164/37)
3. Rio Declaration on Environment and Development, Agenda 21, adopted in June 1992 (A/CONF.151/26/Rev.l)
4. Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter 1972, came into force on 30 August 1975 (1046 UNTS 120)
5. Convention on Early Notification of a Nuclear Accident, came into force on 27 October 1986 (1439 UNTS 275)
6. Convention on Nuclear Safety, came into force on 24 October 1996 (1963 UNTS 293)

Domestic
Laws

1. Law of the PRC on the Administration of the Use of Sea Areas, came into force on 27 October 2001
2. National Division of Marine Function Zones (2011-2020), came into force on 25 April 2012
3. Several Opinions of the State Council on Promoting the Sustainable and Healthy Development of Marine Fisheries (NDRC (2013) No.11), came into force
on 8 March 2013
4. Fisheries Law of the PRC, came into force on 1 July 1986
5. Provisions on the Administration of Pelagic Fishery, came into force on 1 April 2020
6. Environmental Protection Law of the People’s Republic of China, came into force on 1 January 2015
Source: Created by the author.
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resources rather than regulate the act of catching fish contaminated

by nuclear wastewater. Article 23 of the Fisheries Law of the PRC2

and Article 29 of Provisions on the Administration of Pelagic

Fishery3 emphasize summarizing several circumstances for issuing

a permission certificate for fishing, such as fishing tools and sites,

yet contain no regulations that restrict the catching of radiation-

contaminated fish. Moreover, the punishments for violating the

fishing permission are not serious in China’s laws and regulations

on the pelagic fishery. Existing regulations only stipulate “the catch

and illegal gains shall be confiscated, and a fine of the less than

50,000 yuan may be imposed. If the violation circumstance is

serious, the fishing tools shall be confiscated, and the fishing

license may be revoked”4. However, if the radiation-containing

fish is caught in highly-radioactive waters, its harm to the human

body is unpredictable after being consumed, and such hazardous

consequences do not match the punishments stipulated by laws

and regulations.

Another problem is that the Fisheries Law of the PRC should

produce an extraterritorial effect indirectly through other laws and

regulations. For instance, legal responsibilities produce an indirect

extraterritorial effect based on the Criminal Law of the People’s

Republic of China, while administrative responsibility produces an

extraterritorial effect based on the Provisions on the

Administration of Pelagic Fishery. Article 2 of the Fisheries Law

of the PRC stipulates the governance range, which reflects the

principle of territorial jurisdiction5. Its regulation range excludes

fishing behaviors on the high seas. Therefore, in practice, illegal
2 Article 23: Fishing licenses for marine fishing with large trawlers and purse

seines and for fishing in the jointly managed fishery zones defined in the

agreements concluded between the People's Republic of China and the

countries concerned or on the high seas shall be granted upon approval by

the administrative department for fisheries under the State Council. Other

fishing licenses shall be granted upon approval by the administrative

department for fisheries under the local people's governments at or above

the county level. However, the sizes for vessels and fishing gear specified in

the fishing licenses issued for marine fishing may not exceed the control sizes

for vessels and fishing gear fixed by the State. Specific measures in this

respect shall be formulated by the people's governments of provinces,

autonomous regions, and municipalities directly under the Central

Government.

3 Article 29: Pelagic fishery enterprises shall provide training and education

to pelagic fishery sailors on production safety, foreign affairs discipline and

legal knowledge before they leave the country. Seafarers of pelagic fisheries

abroad shall abide by the laws and regulations of the country where they are

located and the provisions of relevant international treaties and agreements,

and respect the local customs and habits.

4 See Article 38 (1) of the Fisheries Law of the People’s Republic of China.

5 All productive activities of fisheries, such as aquaculture and catching or

harvesting of aquatic animals and plants, in the inland waters, tidal flats,

territorial waters and exclusive economic zones of the People's Republic of

China and in all other sea areas under the jurisdiction of the People's Republic

of China shall be conducted in accordance with this Law.
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fishing behaviors outside China’s extraterritorial range cannot be

regulated by the Fisheries Law of the PRC. Owing to inadequate

efficacy, the Fisheries Law of the PRC cannot eliminate the impacts

of Japan’s nuclear wastewater flowing into the high seas. For

example, regarding illegal fishing behaviors, Article 38 of the

Fisheries Law of the PRC stipulates the clauses for affixing the

actor’s criminal responsibilities6. Compared with the regulations

concerning the crime of destroying environmental resource

protection and Chinese citizens’ extraterritorial crimes in the

Criminal Law of the People’s Republic of China, the criminal

responsibilities of the Fisheries Law of the PRC are based on the

Criminal Law of the People’s Republic of China. Hence, the

extraterritorial effect of the Fisheries Law of the PRC is

undisputed. Nevertheless, the punitive regulations on illegal

fishing in the Fisheries Law of the PRC cannot be used directly

for extraterritorial pelagic fishery. If the Criminal Law of the

People’s Republic of China lacks regulations on investigating and

affixing Chinese cit izens ’ criminal responsibil it ies for

extraterritorial crimes, the regulations of territorial jurisdiction

in the Fisheries Law of the PRC can hardly restrict the criminal act

of fishing in the pelagic sea. Similarly, administrative punishments

should be based on the Provisions on the Administration of Pelagic

Fishery. As a result, the authority of the Fisheries Law of the PRC in

managing pelagic fishery is reduced.

China’s existing domestic laws only stipulate the rights of

coastal countries, which is the third problem of China’s fishery

legislation. As for the fish species that may be contaminated by

nuclear radiation, Chinese laws cannot determine whether

Japan’s nuclear wastewater discharge violates the obligation

stipulated in the right of discretion. Currently, the international

community’s regulation of pelagic fishing focuses on the IUU

(illegal, unreported, and unregulated behaviors of pelagic fishing

vessels (Gohar, 2015). Thereunto, no regulations involve the

obligation to report the catching of fish contaminated with

nuclear radiation and the illegality of such fishing. Even during

China’s 13th Five-year Plan period, the legislative goal of the

comprehensively amended Provisions on the Administration of

Pelagic Fishery still focused on the normative and orderly

development of pelagic fishery, and their regulation priority lay

in enhancing the monitoring and management of pelagic fishing
6 Where a person uses explosives, poisons, electricity or other means in

fishing, which impairs the fishery resources, engages in fishing in violation of

the regulations on restricted fishing areas and closed seasons, uses banned

fishing gear andmethods or fishing nets with mesh smaller than theminimum

size, or catches juvenile fish the proportion of which exceeds the specified

level, his catch and illegal gains therefrom shall be confiscated and he shall be

fined not more than RMB 50,000 yuan. If the circumstances are serious, his

fishing gear shall be confiscated and his fishing license revoked. If the

circumstances are especially serious, his fishing vessel may be confiscated.

If a crime is constituted, he shall be investigated for criminal responsibility in

accordance with law.
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vessels7. As of 2020, the White Paper on Implementation in

China’s Pelagic Fishery (2020) (hereinafter abbreviated as the

White Paper 2020) still focuses on proposing more detailed

methods for regulating the pelagic fishery than the Provisions

on the Administration of Pelagic Fishery. Its second chapter is the

Regulation of Pelagic Fisheries. Aside from cracking down on the

abovementioned IUU behaviors, management regulations

generally focus on regulating the positions of pelagic fishing

vessels and checking them at ports (Chang and Mehran, 2021).

Thus, it can be seen that China had not attached importance to

the potential consequences of nuclear wastewater flow into the

sea on pelagic fishery, and its legislation lacks foresight in

this regard.
8 Article VI (4): Each Contracting Party, directly or through a Secretariat

established under a regional agreement, shall report to the Organization, and

where appropriate to other Parties, the information specified in sub-

paragraphs(c) and (d) of paragraph (1) above, and the criteria, measures and

requirements it adopts in accordance with paragraph (3) above. The

procedure to be followed and the nature of such reports shall be agreed by

the Parties in consultation.

9 The United Nations Convention on the Law of the Sea (UNCLOS) is a

comprehensive and authoritative statute law regulating ocean issues, which is

widely respected by the international community. The institutions and rules

formulated by its three internal organizations and detailed and supplementary
3 China’s assessment of the
consequences of Japan’s nuclear
wastewater discharge into the sea

After the Fukushima nuclear pollution incident, the Tokyo

Electric Power Company (TEPCO) and the Japanese government

have taken a series of countermeasures, but the overall attitude can be

summarized as negative and the effect is poor. First, the accident was

not handled in time. The earthquake and tsunami that occurred on

March 11, 2011 led to the power failure of the refrigeration system of

the Fukushima Nuclear Power Plant, and water vapor appeared in

Unit 1. On the morning of the 12th, TEPCO had considered using

nearby seawater to cool the reactor, but to preserve the economic

benefits of the existing assets, it was not until the evening of the 12th

that the explosion occurred and the Japanese government ordered

that TEPCO should begin to use seawater for cooling (Maeda, 2012).

Second, after the explosion of the Fukushima Daiichi Nuclear Power

Plant, the Japanese government did not fulfill its obligation to notify

the surrounding countries, but tried to cover up the real situation of

the incident and refused the assistance of the United States. Japan was

forced to accept the assistance once the situation had become too

serious to control (Haruko, 2011). Third, data on the incident are not

transparent. After the Fukushima nuclear accident, the Japanese

government refused to allow a third party to participate in the

investigation, concealed the details of the accident process, and

tried to cover up the seriousness of the accident through the

accident report that it prepared itself (Yamamura, 2013). Therefore,

because the concealment and falsification of relevant data are not

consistent with the seriousness of the real situation, the credibility of

the Japanese government has been widely questioned at home

and abroad.

Fourth, there are problems with the technical means used to

deal with the accident. Fukushima Daiichi Nuclear Power Plant uses
7 Article 1: This Law enacted for the purpose of enhancing the protection,

increase, development and rational utilization of fishery resources,

developing artificial cultivation, ensuring fishery workers' lawful rights and

interests and boosting fishery production, so as to meet the need of socialist

construction and the people's needs.
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a boiling water reactor, which has technical defects and outdated

specifications and standards. Boiling water reactors require the

efficient operation of the power system, but the tsunami

destroyed the generator set, making the residual heat of the

reactor unable to be released, which resulted in the explosion of

the plant. The TEPCO announced that it would restore the power

supply of cooling equipment as early as March 16th, but it did not

recover until the 20th, which is enough to show that the company’s

technical response had major defects (Shun-ichi, 2012). Again, the

response measures of TEPCO and the Japanese government are

based on the principle of self-interest. After the Fukushima nuclear

accident, the Japanese government gave priority to economic

interests and refused to use seawater cooling units. Instead, it

dumped nuclear wastewater directly into the sea, thus causing a

substantial impact on the marine fishery resources, the diversity of

marine organisms and quality of seawater in neighboring countries.

According to the Convention on the Prevention of Marine Pollution

by Dumping of Wastes and Other Matter 19728, the Convention on

Early Notification of a Nuclear Accident, Convention on Nuclear

Safety and other relevant international conventions, all parties

should report the information of nuclear accidents as soon as

possible to minimize the consequences of nuclear radiation

damage (IAEA, 1986). Japan’s response measures after the

accident run counter to this principle and regulation, attempting

to evade the national liability for serious nuclear pollution of the

marine environment.

China is the world’s largest fishing nation in terms of its fishing

fleet, the number of employees in the fishing industry, and marine

capture production (Xin and Jia, 2020). The discharged nuclear

wastewater flowed into China’s waters along with ocean currents,

affecting marine biological resources within the region. As a coastal

country, China has the right to formulate measures to conserve and

manage these biological resources based on following the

UNCLOS9. Regarding domestic laws, China ’s regulatory

legislation for pelagic fishery is connected with the UNCLOS and
contents of the two implementation agreements not only enrich the relevant

institutions and systems but also play an important role in the development of

marine affairs. China's domestic law of the sea formulated in accordance with

UNCLOS conform to its standardized principles and systems, and

international community's assessment of China's domestic law of the sea is

continuously enriched and improved according to the development of the

times and actual situations.
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supplements it with a regional division of fishing areas. Since the

division by the UNCLOS of the exclusive economic zone may result

in overlapping pelagic fishery zones between China and

neighboring countries, China should set up marine function

zoning according to the Law of the PRC on the Administration of

the Use of Sea Areas10. The National Division of Marine Function

Zones (2011–2020) divided China’s waters into zones with different

marine functions according to various factors, including waters’

geographical position, natural resources, natural environmental

conditions, and social demands (Tang et al., 2022). Japan’s

discharge of Fukushima nuclear wastewater will undoubtedly

have an impact on the function zone division system of

China’s waters.

Japan’s nuclear wastewater discharge indirectly violates China’s

rights and interests in possessing and utilizing marine fishing

resources on the principle of freedom. The UNCLOS manages

highly migratory species based on regional division, a method

that adheres to the sovereignty principle and the principle of

freedom. The sovereignty principle helps extend coastal countries’

right of jurisdiction, allowing these countries to develop and utilize

fishing resources in the governed regions without violating the

UNCLOS. The principle of freedom prevents the sea from

encroachment and safeguards the freedom of utilization. Any

country is prohibited from infringing upon other coastal

sovereign countries’ possession and utilization of fishing resources

(Treves, 2010). Owing to Japan’s nuclear wastewater discharge into

the sea, the resource quality of China’s pelagic fishery will be

threatened by radioactive materials in nuclear wastewater. Hence,

the discharge violates the lawful rights and interests China enjoys in

pelagic fishing activities (Huang and Han, 2022).
4 A way forward—China’s fishery
legislative path for handling Japan’s
nuclear wastewater discharge

Before nuclear wastewater flows into the sea, the legislation of

China for pelagic fishery focuses on protecting the marine

ecological environment, sustainably utilizing resources, and

cracking down on IUU fishing activities. For example, China’s

State Council launched a policy document on resource

conservation and green aquaculture in the 13th Five-year-Plan

fishery strategy (Zou and Huang, 2015). Although the regulation

on green development did not specify the legislation of pelagic

fishery, it is the general trend for governing the marine ecological
10 Article 4: The state applies the system for marine function zoning. The

sea areas shall be used in conformity with the marine function zoning. Article

10- The department in charge of marine administration under the State

Council shall, in conjunction with the departments concerned and the

people's governments of coastal provinces, autonomous regions, and

municipalities directly under the Central Government work out marine

function zoning plans.
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environment in regulatory legislation because pelagic fishery

remains a critical component of China’s fishing resources.

China’s idea of conserving pelagic fishing resources is consistent

with the concept of safeguarding biological diversity in the

Biodiversity Beyond National Jurisdiction Agreement (BBNJ)

(Kahlil and Robin, 2021). It involves controlling overfishing in

pelagic fishery and extends to repairing the damage of pelagic

fishing habitats in the marine ecological environment caused by

vessel-source pollution, exploration and development of ocean

resources in the high seas, dumping, and other activities. It can be

said that China attaches substantial importance to participating in

the global marine ecological environment governance system.

Through the ecological protection of pelagic fishing habits in

pelagic fishery regulation, China seeks to achieve the sustainable

development of marine biological resource utilization (Zhang et al.,

2004). Therefore, after nuclear wastewater has flowed into the sea,

China’s legislative priority should be converted to devote resources

to facilitating the establishment of a new pelagic fishery

management and regulation system based on adherence to the

principles of international environmental laws.
4.1 Changes in the management standards
of China’s fishery legislation

Before Japan discharged nuclear sewage into the sea, the

international community’s fishery management standard concepts

emphasized green and sustainable development, with importance

attached to governing the marine ecological environment. The State

of World Fisheries and Aquaculture 2016 noted that 31.4% of fish

species in the sea had been overfished and were in a state of

unsustainable development (FAO, 2016). In the long term, the

sustainable development of global marine fishery can hardly be

sustained. However, fortunately, this problem has attracted due

attention from the international community. Correspondingly, the

international community, which is widely discussing and

investigating the causes of the mounting pressure on marine

fishery resources, analyzing the possible impacts of different

factors on the sustainable utilization of marine fishery resources,

and actively seeking effective solutions to the marine fishery crisis.

For instance, the UN Conference on Environment and

Development, the Conference of the Parties to the Convention on

Biological Diversity, FAO, and IMO are exploring effective measures

for conserving marine fishery resources (United Nations, 1992).

Moreover, different entities, such as flag, coastal, port, and market

states, have been widely required to participate in conserving marine

fishery resources. Moreover, the pace of improving the legal system of

marine fishery is accelerating, and all marine power states are

exploring reasonable and effective paths to enhance the effect of

marine fishery management measures. More multilateral

international marine fishery laws have been enacted by marine

power states, including international laws that normalize fishing

activities and conserve marine ecological resources, international

laws that safeguard security for fishing vessels, prevent pollution and

protect fishing vessel crew members’ rights, and international laws

concerning the quality of aquatic products and international trade.
frontiersin.org

https://doi.org/10.3389/fmars.2023.1135125
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org


Li 10.3389/fmars.2023.1135125
The Fisheries Law of the PRC has no complete extraterritorial

effect and cannot manage many fishing behaviors in the pelagic fishery

(Anastasia, 2014). The deficiency in such fishery management is likely

to cause negative externalities in the ecological environment,

interactive negative externalities between fishermen, and other

supply chain problems. Therefore, China can formulate

implementation rules or matching regulations to regulate the

behaviors of catching such special fish. Additionally, a fine

mechanism can be added to the personal quota system. Finally, a

pelagic fishery management system can be established on the basis of

legal provisions, such as the Fisheries Law of the PRC and the

Provisions on the Administration of Pelagic Fishery to fulfill the

obligation of conserving and managing fishing resources in the high

seas and build the image of a responsible pelagic fishery power.

Regarding the Northern Gulf waters, China and Vietnam signed the

Sino-Vietnamese Agreement on Fishery Cooperation in the Northern

Gulf, while the maritime delimitation of surrounding waters has not

been achieved (Zou, 2004). Since China and Japan have not settled the

boundaries of the exclusive economic zone in the East China Sea, both

parties hold different opinions regarding the maritime delimitation of

the East China Sea. Hence, the fishery agreement between China and

Japan remains transitory. The fishery agreement between China and

Korea was a transitory agreement signed before determining the

maritime boundary line to maintain the fishery order and manage

the fishery between both countries (Ministry of Foreign Affairs of the

People's Republic of China, 2000). The above mentioned agreements

were signed in around 2000 and had incomplete content. After Japan

discharged nuclear wastewater into the sea, China and neighboring

countries in the overlapping economic zone can consider negotiating a

temporary agreement to enhance the sharing and governance of

pelagic fishing resources in the Yellow Sea and the East Sea and

build a compliant monitoring system to solve the nuclear wastewater

pollution of fishing resources. Additionally, as the discussions on the

BBNJ become increasingly specific, whether coastal countries are given

the right to manage and control the marine resources outside the area

of their national jurisdiction, including pelagic fishing resources, plays

a key role in China’s governance of the marine ecological environment

in the overlapping area and its formulation of leading pelagic fishery

legislation after the nuclear wastewater discharge (Liu, 2022).

Additionally, regarding the specific policies on the pelagic fishery,

China’s regulatory provisions on pelagic fishery lack foresight. The

trend of developing China’s domestic laws is establishing a pelagic

fishing rules and regulations system according to relevant

international conventions, agreements, and resolutions. Although

China’s Fisheries Law of the PRC has been revised four times since

its formulation, relevant administrative laws have not been formulated

simultaneously11. Therefore, China should facilitate the revision of the

Fisheries Law of the PRC while formulating special laws to regulate the

pelagic fishery, providing a legal guarantee for the normative and

orderly development of the pelagic fishery. Also, it is necessary to

improve the regulatory system where the fishery department plays a

leading role, and relevant departments perform their duties and
11 China’s Fisheries Law of the People’s Republic of China was revised in

2000, 2004, 2009, 2013 successively.
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cooperate. Eventually, a sound basic regulation mechanism should

be established based on special laws (Huang and Han, 2022).
4.2 Assist China’s fishery legislation to form
a complete extraterritorial effect

If China’s Fisheries Law of the PRC lacks a complete

extraterritorial effect for the nuclear wastewater discharge, China

cannot manage the pelagic fishery strictly amid nuclear wastewater

discharge (Yang, 2021). The legal extraterritorial effect refers to the

law’s binding force in areas outside the enactor’s jurisdiction limits. It

emphasizes that the law’s binding force is extended spatially outside

the law-making state’s jurisdiction limits. Regarding the concrete

means for presenting legal extraterritorial effect, three types of

opinions prevail in domestic and foreign academic circles: First, a

law’s extraterritorial effect means that the law has a binding force on

the people, objects, and acts in extraterritorial regions, including

binding force for natives and foreigners in the extraterritorial region.

The second opinion believes extraterritorial effect refers to the state

where the domestic law can be applied to or implemented by

extraterritorial institutions or administrative organs outside the

enactor’s jurisdictional limits. In addition to the two conditions

mentioned above, the third opinion believes that legal

extraterritorial effect is also demonstrated in adjusting foreign-

related legal relations within the jurisdictional region. The first and

second opinions fall in the typical connotation category of legal

extraterritorial effect, while the third opinion is inconsistent with the

connotation consensus of extraterritorial effect. Its theoretical

foundation should be the principle of national sovereignty, which

does not need to be discussed in the discourse system of

extraterritorial effect. Therefore, the law’s extraterritorial effect

inevitably involves extraterritorial factors. The spatial extraterritorial

factor is the core. It mainly refers to the spatial range of action of

“force,” an inherent nature of law, which is extended outside the law-

making country’s territory. It either means the law has a binding force

on people and things, and acts outside the territory, or the law can be

applied to the state organs of other countries. The fast decline in

fishing resources within the waters under China’s jurisdiction turns

the pelagic fishery into an important means for China’s fishing

industry to “change its mode and adjust the structure.” Achieving

normalized and orderly development of the pelagic fishery is a critical

component of the 13th Five-Year Plan for China’s fishery.

Nevertheless, the normalized and orderly development of China’s

pelagic fishery cannot be done without governing Chinese people’s

illegal pelagic fishing acts effectively.

If China’s Fisheries Law of the PRC lacks a complete

extraterritorial effect for the nuclear wastewater discharge, China

cannot manage the pelagic fishery strictly amid nuclear wastewater

discharge (Yang, 2021). Moreover, the international community may

have a negative understanding of China, which affects China’s image

as a great power. However, introducing laws and regulations to

improve pelagic fishery legislation cannot be attained in the short

term. Instead, it takes adequate research results and extensive

discussion to achieve satisfactory results. By contrast, strengthening

the spatial effect of the Fisheries Law of the PRC only needs one clause
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to be added to the existing spatial effect range, “The citizens and legal

persons of the PRC and vessels registered in China have the right to

engage in fishing production activities in the high seas and waters

governed by other countries (Huang and Han, 2022).” This clause is

sufficient to create a complete extraterritorial effect for managing

China’s pelagic fishery based on the Fisheries Law of the PRC and

provide China’s pelagic fishery with a broader institutional space for

coping with Japan’s nuclear wastewater discharge.
12 The fourth part “Key Task” of the national plan stipulates these contents,

which is legally binding in China.
4.3 Improve the supporting administrative
legislation system for China’s fishery
legislation to cope with nuclear
sewage discharge

The regulation system for China’s forbidden fishing areas is

formulated by many subjects. The National People’s Congress and

its standing committee enact laws, while the State Council formulates

administrative regulations (FAO, 2022). After four revisions in 2000,

2004, 2009, and 2013, China’s Fishery Law has set up a complete

institutional system with regulations on conserving and managing

fishing resources. Following two revisions in 2020, China’s Rules for

Implementation of the Fishery Law serve as effective supplements to

the Fisheries Law. China’s Provisions on the Administration of Pelagic

Fishery not only adds regulations on fishing rights and fishing

licensing but also involves specific problems of pelagic fishing.

However, these fishery laws generally lack enforceability regarding

issues like Japan’s nuclear sewage discharge. The reason is that China’s

fishery legislation contains no administrative laws and rules to make

these regulations more concrete. For example, China’s Fisheries Law

should specify the fishing of radiation-contaminated fish. Once

Japan’s nuclear sewage discharge leads to such special fish, more

severe punitive efforts should be made against people who catch such

fish. With the increase in fish contaminated by Japan’s nuclear sewage

discharge, the local administrative governments must expand

prohibited fishing zones flexibly.

Regarding relevant administrative enforcement measures, China

should rapidly improve the boarding examination system for pelagic

fishing vessels. The Fisheries Law of the PRC has authorized power to

the normative documents on designating forbidden fishing areas

(Shen and Huang, 2021). China’s existing legislation on forbidden

fishing areas fails to meet the demand for regulating pelagic fishing in

regions with a high nuclear radiation level. Instead, China’s existing

pelagic fishery legislation focuses on regulating illegal fishing behaviors

and the illegal destruction of the marine ecological environment (He

and Zhang, 2022). The flows of nuclear wastewater into the sea have

brought such thoughts to China’s pelagic fishery: The pelagic fishery

should be restricted, and such restrictions are not only reflected in the

legitimacy of fishing behaviors but also involve harsher limitations on

the fishing zone, particularly addressing forbidden fishing areas. The

flexible extension of the forbidden fishing area is conducive to

enhancing the conservation of pelagic fishing resources in the

nuclear radiation zone.

The boarding inspection of pelagic fishing vessels should be

supplemented by improving pelagic fishing vessel monitoring

system. It requires China to focus on expanding the scope of
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monitoring waters and preventing fishing vessels from fishing in

highly-radioactive waters when implementing the Measures for the

Administration of Position Monitoring of Pelagic Fishing Vessels

(Iwao et al., 2021). The National Plan for Development of the Pelagic

Fishery in the 13th Five-Year Plan Period mentions monitoring

pelagic fishing vessels to regulate the pelagic fishery12. The boarding

inspection on the high seas generally checks whether the fishing

vessel has complete fishing certification, whether a monitoring

system has been installed, and whether they have the right to fish

in the pelagic fishery (European Fisheries Control Agency, 2017).

Unlike China, the international community’s boarding inspection

on the high seas aims to conserve and manage biological resources

and break the exclusive jurisdiction of the flag country on domestic

vessels on the high seas. In comparison, China’s boarding

inspection of pelagic fishing vessels aims to crack down on illegal

fishing. Section 2 of Chapter II in the White Paper 2020 stipulates

that China supports cracking down on illegal fishing activities

within the framework of relevant international laws (Chang and

Mehran, 2021). With the background of nuclear wastewater

discharge, the boarding inspection should be combined with

international laws to prevent illegal fishing basChaned on

avoiding those fish contaminated by nuclear radiation. To gain an

initiative in the boarding inspection on the high seas for pelagic

fishery and safeguard its image as a fishing power, China should

take the lead in publishing documents on extending the content of

boarding inspection and guide the establishment of a new pelagic

fishing system in the international community.
4.4 China’s fishery legislation should
facilitate the digitalization of fishery
management to monitor Japan’s nuclear
sewage discharge and its resultant harm

China’s digital industry has advanced rapidly in recent years.

Facing the dangers brought by Japan’s nuclear sewage discharge,

China’s fishery legislation should encourage the government to

exercise its coordination and guidance roles and set up a promotion

mechanism for monitoring scientifically and detecting pelagic

fishery. The fishery legislation should encourage marine scientific

research institutions, technological promotion institutions, and

marine enterprises to make full use of digital technology, study

how to efficiently and practically prevent and narrow down the

harm brought by Japan’s nuclear sewage discharge to fishing

resources, and test the scientific achievements obtained in labs in

practices (Pierre Girard Maritime Survey and Thomas Du Payrat

Odyssée Development, 2017). Fishery legislation should set up a

professional talent incentive mechanism to raise technicians’

initiative, encourage them to board ships, go to sea, conduct

technological contracting in the front line regarding Japan’s

nuclear sewage discharge, and make technical breakthroughs.

More specifically, the frequency of monitoring should be
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increased, and the monitoring range must be expanded. It is

necessary to collect and record dynamic data concerning nuclear

radiation during monitoring. The regulations on monitoring the

legitimacy of pelagic fishing vessels and restricting fishermen’s

fishing acts are effective means for monitoring the source of deep-

sea aquatic products and pelagic fishery. Tracking the imports and

exports of deep-sea aquatic products aims to restrict the pelagic

fishery from the consumption perspective, and prevent Japan from

exporting radiation-contaminated fish to China. The White Paper

2020 implements import inspection, supervision, and export

certification for various fish products entering and leaving China,

ensuring the export of fish catch is legal, compliant, and traceable

(Chang and Mehran, 2021). Nevertheless, it excludes the inspection

and detection of fish contaminated by nuclear radiation. The

National Plan for Development of Pelagic Fishery in the 13th Five-

year Plan Period also requires integrating matching functions,

including fishing, breeding, processing, logistics trade, vessel

maintenance, and personnel training, as per to the Plan for

Building Two Zones for Agricultural Foreign Cooperation13. In

other words, it aims to achieve a complete industrial chain from

pelagic fishing and the cultivation of professional technicians to

export monitoring, without mentioning the restrictions of catching

fish in nuclear-radioactive waters.

Additionally, China and Russia signed an intergovernmental

agreement on cracking down on illegal fishing, which agreed to

implement import monitoring on partial products from Russia,

prevent illegally fished products from entering the Chinese market,

and guarantee the products distributed in the Chinesemarket are from

a legal source (Huang and Han, 2022). Thus, monitoring the import

and export of deep-sea products is a significant measure in regulating

China’s pelagic fishery. Currently, China has not realized the

importance of monitoring fish contaminated by nuclear radiation.

Therefore, China should focus on monitoring marine products

imported from Japanese waters in subsequent import and export

monitoring certification systems. The State Oceanic Administration of

China can further raise the monitoring frequency and monitor the

same waters several times. Subsequently, the collected data should be

compared and studied to calculate the average radiation level in these

waters. Additionally, the State Ocean Administration can expand the

monitoring range and set up several mobile monitoring stations

surrounding Japan to monitor the radiation content of seawater and

diverse marine creatures. Moreover, relevant data should be updated

over time to provide evidence for claiming compensation, and the

accuracy of monitoring data should be improved. First, the State

Ocean Administration’s staff should select seawater samples strictly

from representative waters in accordance with established standards.

Following this selection, all samples should be prepared as per

monitoring standards; such procedures are conducive to conserving

the characteristics of the original samples and improving the accuracy

of the monitoring data. Second, the monitoring equipment must be

updated in time. The equipment that is used often should be examined

and repaired on a regular basis. It is vital that the monitoring is
13 Part 4 (4) of National Plan for Development of Pelagic Fishery in the 13th

Five-year Plan.
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conducted based on specific monitoring standards. The same waters

can then be monitored several times to make the monitoring data

more accurate. Finally, the monitoring data should be processed

scientifically (Albus et al., 2020). Generally, the modified value

comparison method is adopted to determine whether the results of

the monitoring data are consistent with monitoring standards

and regulations.
5 Conclusion

Japan’s discharge of Fukushima nuclear wastewater infringes on

the right to development of every country that may be affected. First,

discharging nuclear wastewater into the sea will damage the right to

development on the economic development level. Nuclear pollution

will thwart neighboring countries’ fisheries and limit the economic

development of coastal areas, failing to guarantee that the affected

developing and developed countries enjoy the same rights to

environmental development. Second, discharging nuclear

wastewater into the sea will damage the right to development on

the level of sustainable development. To protect the normal

development of its fishery and particularly pelagic fishery, China

should not only introduce relevant content concerning international

laws into domestic laws but also address the realistic changes caused

by Japan’s discharge of nuclear wastewater. Furthermore, and equally

important, China must improve its domestic fishing laws and

policies, thereby protecting its fishery and contributing to the

sustainable development of fishery in Asia-Pacific regions.

Data availability statement

The original contributions presented in the study are included

in the article/supplementary material. Further inquiries can be

directed to the corresponding author.

Author contributions

ML undertook the write-up, revisions and proofreads. The

author confirms being the sole contributor of this work and has

approved it for publication.

Funding

This research was funded by the Independent Innovation

Scientific Research Plan Project (Young People's Scientific

Research Start-up Fund), China University of Petroleum (East

China), China, 'Studies of the Public Interest in Judicial Review'

(Grant No. 22CX06075A/ 27RB2211012).
Conflict of interest

The author declares that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
frontiersin.org

https://doi.org/10.3389/fmars.2023.1135125
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org


Li 10.3389/fmars.2023.1135125
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated
Frontiers in Marine Science 11254
organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.
References
Albus, K. H., Thompson, R., Mitchell, F., Kennedy, J., and Ponette- González, A. G.
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With respect to the Nicaragua v. Colombia case in 2022, whether Colombian

fishermen in the San Andrés Archipelago, particularly the Raizales, have

traditional fishing rights in the Nicaraguan Exclusive Economic Zone (EEZ) is

one of controversial issues. Since Colombia is not a party to the United Nations

Convention on the Law of the Sea (UNCLOS), the International Court of Justice

(the Court or the ICJ) embodied customary international law as applicable law. It

adopted a two-step method to examine Colombian claims and found that their

fishermen did not enjoy traditional fishing rights. The Court found that affidavits

of Colombian fishermen as major evidence were too sparse to prove the

existence of a long-standing fishing practice. In light of a series of statements

from the Nicaraguan President, there was a neither express nor implied

recognition of traditional fishing rights of Colombian fishermen. This study

reviews the ICJ’s judgment from three aspects. First, the paper will evaluate

the Court’s (in)flexibility about the time requirement when examining the

spanning period of a long-standing practice relating to traditional fishing

activities. Second, concerning whether or in which circumstances the

traditional fishing rights of a particular community can survive the

establishment of the EEZ of another State, the Court found it unnecessary to

examine this issue, the paper will also appraise potential legal impacts at this

regard. Third, the Court did not identify Colombian claims of traditional fishing

rights as indigenous rights, particularly for the Raizales. An increasing number of

scholars of the law of the sea call for applying human rights norms to UNCLOS

provisions, but the Court takes a cautious attitude in this regard. The paper will

make more comments on the interaction between human rights law and the law

of the sea.

KEYWORDS

traditional fishing rights, EEZ, indigenous rights, Nicaragua, Colombia, the UNCLOS,
customary international law
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1 Introduction

On April 21, 2022, the ICJ issued its merits judgment

concerning alleged violations of sovereign rights and maritime

spaces in the Caribbean Sea in Nicaragua v. Colombia.1 The

complete judgment consists of jurisdictional and merits issues.

Normally, “the ICJ has been their ‘natural’ jurisdiction thanks to

broad competence clauses included in regional dispute settlement

treaties such as the Pact of Bogota” (Arévalo-Ramıŕez, 2022a).

However, in this case, from Colombia’s perspective, according to

Articles 31 and 56 of the Pact of Bogotá, the Court lacks jurisdiction

ratione temporis with respect to the facts that occurred between the

two States when the convention ceased to apply to Colombia on 27

November 2013 after Colombia withdrew from it.2 However, the

Court examined relevant incidents before and after that date, and

found that they gave rise to “the question whether Colombia has

breached its international obligations under customary

international law to respect Nicaragua’s rights in the latter’s

exclusive economic zone, a question which concerns precisely the

dispute over which the Court found it had jurisdiction in the 2016

Judgment”.3 Thus, the Court has jurisdiction ratione temporis over

“Nicaragua’s claims relating to those alleged incidents”.4

In the southwestern Caribbean Sea, within Nicaragua’s EEZ, the

activities of Colombian warships in the encounter, the authorization

of fishing activities and marine scientific research, and “the integral

contiguous zone” established by Colombian presidential decrees

constituted a violation of Nicaraguan sovereign rights and

jurisdiction in its EEZ, and lacked due regard for its obligations.5

With regard to the issue of artisanal fishing rights claimed by

Colombia, the ICJ did not recognize that Colombian fishermen in

the San Andrés Archipelago, particularly the Raizales,6 enjoy
1 International Court of Justice. Alleged Violations of Sovereign Rights and

Maritime Spaces in the Caribbean Sea (Nicaragua v. Colombia): The Court

finds that Colombia has violated Nicaragua’s sovereign rights and jurisdiction

in the latter’s EEZ. Available at https://www.icj-cij.org/public/files/case-

related/155/155-20220421-PRE-01-00-EN.pdf.

2 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 34.

3 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 46.

4 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 47.

5 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

paras. 195-199.

6 “The Raizales are the descendants of the enslaved Africans and the

original Dutch, British and Spanish settlers. They are the result of the

amalgamation of all these different groups, but have acquired through the
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traditional fishing rights in Nicaragua’s EEZ.7 The straight

baseline system established by Nicaragua’s legislation infringed

upon Colombia’s rights in the Nicaragua’s EEZ, thus, was found

illegitimate.8 In addition, the ICJ has identified a series of provisions

of UNCLOS as customary international law.9

Although wide-ranging topics have been addressed by the

Court, this study merely takes the debate concerning historic

fishing rights of Colombian fishermen into account. This paper

contains three sections in which the ICJ’s ruling concerning

traditional fishing rights is assessed. The first examines the

Court’s ruling on whether, in Nicaragua’s EEZ, it was inaccessible

to Colombian inhabitants of the San Andrés Archipelago and they

were unable to exploit traditional fisheries. In light of international

cases and state practice, the second section critically delves into the

judgment and outlines its repercussions on the Caribbean Sea.

Concluding remarks are presented in the final section.
2 The ICJ’s judgment concerning
traditional fishing rights in Nicaragua
v. Colombia

On November 15th, 2017, the Court issued an order, accepting

only that Colombia’s counterclaims on the artisanal fishing rights of

residents of San Andrés Islands and legality of Nicaragua’s straight

baselines system were admissible.10 As adjudicated by the Court in

2012, in the southwestern Caribbean Sea, Colombia had sovereignty
centuries their own specific culture. The name of this ancestral community,

quite appropriately, comes from the word “raiz” which means “roots” in

Creole. Since time immemorial, they have navigated all of the

Southwestern Caribbean in search of resources, such as fish and turtles.

The Raizales represent more than a third of the inhabitants of the Archipelago

and constitute approximately 90 percent of the population of Providencia

and Santa Catalina. Their culture is clearly recognizable. They speak Creole,

7 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 231.

8 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 260.

9 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 261.

10 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia), Counter-Claims. Order of 15

November 2017, I.C.J. Reports 2017, para. 251.
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over the San Andrés Archipelago, which had been accorded

significantly reduced weight in determining the boundary

between two States, whereas Nicaragua was fully entitled to 200

NM Exclusive Economic Zone (EEZ).11 It has been commented

that, the ICJ in the 2012 judgment “reconfigures the maritime

delimitation in the region” (Arévalo-Ramírez, 2022b) and “ may

affect those with oil, gas, or fishery interests in the Caribbean Sea”

(Khan and Rains, 2013). In the current case, Colombia argued that

the Raizales’ alleged traditional fishing rights arose as a matter of

local custom.12 Even if partial fishing areas where Colombian

fishermen usually appeared fall within Nicaragua’s EEZ, such

rights couldn’t be affected by the ICJ’s maritime delimitation

ruling.13 In addition, Colombia contended that, with respect to

the local custom developed by Colombia through long-standing

fishing practice, Nicaragua expressly or implicitly recognized that it

survived the establishment of Nicaragua’s EEZ.14 Through relevant

acts (i.e., several declarations of the Head of State), Nicaragua

acknowledged artisanal fishermen’s rights to fish in Nicaraguan

waters without prior authorization or bilateral arrangements, and

the delimitation of maritime boundaries did not affect the exercise

of traditional rights.15 However, these acts should not be

understood as “a defense of historical fishing rights” (Brotóns,

2018). It is further asserted that, the text and background of

relevant provisions under the UNCLOS, the negotiating history

and international jurisprudence, clearly demonstrated that as a

result of the establishment of the EEZ regime, traditional fishing

rights, including artisanal rights, no longer existed.16
11 Territorial and Maritime Dispute (Nicaragua v. Colombia). Judgment,

I.C.J. Reports 2012, para. 251.

12 International Court of Justice. Counter Memorial of Colombia. Available

at https://www.icj-cij.org/public/files/case-related/155/155-20161117-WRI-

01-00-EN.pdf, para. 5.56. International Court of Justice. Additional Pleading

of the Republic of Nicaragua on Colombia’s Counterclaims. Available at

https://www.icj-cij.org/public/files/case-related/155/155-20190304-WRI-

01-00-EN.pdf, p. 140 (Ch. 3, argument heading D(1)).

13 International Court of Justice. Counter Memorial of Colombia. Available

at https://www.icj-cij.org/public/files/case-related/155/155-20161117-WRI-

01-00-EN.pdf, para. 3.98.

14 International Court of Justice. Counter Memorial of Colombia. Available

at https://www.icj-cij.org/public/files/case-related/155/155-20161117-WRI-

01-00-EN.pdf, para. 3.107.

15 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 206.

16 International Court of Justice. Additional Pleading of the Republic of

Nicaragua on Colombia’s Counterclaims. Available at https://www.icj-cij.org/

public/files/case-related/155/155-20190304-WRI-01-00-EN.pdf, para. 2.4.
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2.1 Colombia failed to prove the existence
of traditional fishing practices for
many centuries

The Court first examined whether the element of “traditional” has

been fulfilled by Colombian fishing practice in Nicaragua’s EEZ. An

established tradition usually refers to a practice that has been practiced

for generations or for an extended period of time (Chinese Society of

International Law, 2018). Colombia bears the burden of proof that, “the

inhabitants of the San Andrés Archipelago, in particular the Raizales,

have historically practised artisanal fishing in areas’ that fall in

Nicaragua’s EEZ and whether formed an “uncontested local

customary norm” or to “customary rights of access and exploitation”

that survived the establishment of Nicaragua’s EEZ.17 To prove that

residents of San Andrés Archipelago, especially Raizales people, have

long-term artisanal fishing practices, the evidence offered by Colombia

is 11 affidavits of fishermen; however, the Court was cautious about

witness affidavits provided by one party.18

After review, the Court found that there is no evidence that such

activities took place continuously over many decades or centuries as

Colombia claims, or that there was a continuous practice of

artisanal fishing over such a long period.19 Some fishermen

claimed to have fished outside the Colombian Archipelagos only

a few times a year, while others claimed to have been fishing in these

areas since the 1980s and 1990s. In Colombia’s case, it claimed that

the span of time was insufficient to support its claim of “local

customs” or “local customary rights of artisanal fishing,” and that

such fishing activities did not constitute a long-standing practice in

the circumstances of this case.20 Furthermore, most fishermen state

they are operating in the waters around Colombian Archipelagos or

in fishing grounds located within Colombian TS, not in Nicaraguan

EEZ.21 Above all, the 11 affidavits submitted by Colombia cannot

prove that the residents of the San Andrés Archipelago, especially
17 International Court of Justice. Additional Pleading of the Republic of

Nicaragua on Colombia’s Counterclaims. Available at https://www.icj-cij.org/

public/files/case-related/155/155-20190304-WRI-01-00-EN.pdf, para. 2.46.

International Court of Justice. Counter Memorial of Colombia. Available at

https://www.icj-cij.org/public/files/case-related/155/155-20161117-WRI-01-

00-EN.pdf, para. 5.56.

18 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 218.

19 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 220.

20 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 220.

21 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 220.
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Raizales people, have been engaged in historic fishing activities in

the “traditional fishing grounds” located in the waters that now fall

in Nicaragua’s EEZ for a long time.22

Apart from fishermen’s affidavits, Colombia referred to

evidence from “statement before the International Labour

Organization’s (ILO) Committee of Experts on the Application of

Conventions and Recommendations,” and “Resolution No. 0121 of

Colombia’s General Maritime Directorate of 28 April 2004.” The

Colombian General Confederate of Labour (CGT), which spoke on

behalf of the fishermen, twice stated that the 2012 ruling had

negatively impacted traditional fishing.23 They stated that, “the

2012 Judgment had negative implications for traditional fishing, as

‘Raizal fishers have no longer been able to fish with the tranquillity

that they did ancestrally’ and that ‘[they] have to cross Nicaraguan

maritime territory, which is reported to give rise to difficulties and

the payment of fines’”.24 Colombian government stated that, the

Ministry of Labour indicated that “the artisanal fishermen of the

San Andrés Archipelago could not have been impacted by the 2012

line”, however, it failed to “provide even a shred of evidence to

support its assertion that the traditional fishing sites were precisely

located in the vicinity of areas not affected by the decision”.25

Apparently, what Colombian Ministry of Labour has said is in

contrast to what the CGT has said. From the Court’s viewpoint,

these official statements further undermine Colombian submissions

that traditional fishing rights continue to exist.26

Finally, the Court examined an official report submitted by

Colombia. The Court declared that this report concerns the impact
22 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

paras. 220-221.

23 The CGT “submitted information on behalf of the Raizal Small-Scale

Fishers’ Associations and Groups of the Department Archipelago of San

Andrés, Providencia and Santa Catalina to the International Labour

Organization’s Committee of Experts on the Application of Conventions

and Recommendations concerning the application by Colombia of the

International Labour Organization’s indigenous and Tribal Peoples

Convention of 1989”. Alleged Violations of Sovereign Rights and Maritime

Spaces in the Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J.

Reports 2022, para. 222.

24 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 222.

25 These fishermen are from the Archipelago of San Andrés, Providencia

and Santa Catalina. International Court of Justice. Rejoinder of the Republic

of Colombia. Available at https://www.icj-cij.org/public/files/case-related/

155/155-20181115-WRI-01-00-EN.pdf, 5.56. Alleged Violations of Sovereign

Rights and Maritime Spaces in the Caribbean Sea (Nicaragua v. Colombia).

Judgment, I.C.J. Reports 2022, para. 223.

26 The official is the head of the Office of Co-operation and International

Relations of Colombia’s Ministry of Labour. Alleged Violations of Sovereign

Rights and Maritime Spaces in the Caribbean Sea (Nicaragua v. Colombia).

Judgment, I.C.J. Reports 2022, para. 223.
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of the 2012 judgment on industrial rather than artisanal fishing.27

Furthermore, the report depicts locations of traditional fishing areas

that artisanal fishermen usually stay near Colombian Archipelagos

and rarely enter Nicaragua’s EEZ.28 The Court concluded that this

report further undermines the existence of long-standing traditional

fishing practices of Colombia in Nicaragua’s EEZ.

2.2 Nicaragua does not explicitly recognize
the existence of traditional fishing rights of
Colombia in Nicaragua’s EEZ

With regard to several statements made by Nicaraguan

President Ortega, as viewed by Colombia, “there are a number of

explicit recognitions when it comes to the traditional fishing rights

of the Raizales to artisanal fishing in waters that now fall within

Nicaragua’s EEZ”.29 In light of the Court, President Ortega’s

speeches emphasize that a fishing permit or authorization from

Nicaragua is required to continue artisanal or industrial fishing in

the Raizales community or the inhabitants of the Archipelago.30

Nicaragua contended that, according to the 2012 judgment, for

Nicaraguan and Colombian fishermen to be able to operate in

waters that fall within Nicaragua’s EEZ, certain mechanisms needed

to be put in place. As a result, President Ortega proposed “the

creation of a commission ‘to work [to delimit] where the Raizal

people can fish in [the] exercise of their historic rights’; the

elaboration of ‘an agreement between Colombia and Nicaragua to

regulate [the] situation’; or the establishment of ‘a Nicaraguan

consular section’ on the San Andrés island ‘to solve the issue of

the fishing permits for the [R]aizal community’”.31 There is a Court
27 This report was issued by the Comptroller General’s Office of the

Department Archipelago of San Andrés, Providencia and Santa Catalina.

Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 224.

28 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 224.

29 International Court of Justice. Counter Memorial of Colombia. Available

at https://www.icj-cij.org/public/files/case-related/155/155-20161117-WRI-

01-00-EN.pdf, para. 3.93.

30 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 227.

31 International Court of Justice. Reply of the Republic of Nicaragua.

Available at https://www.icj-cij.org/public/files/case-related/155/155-

20180515-WRI-01-00-EN.pdf, para. 6.71. International Court of Justice.

Additional Pleading of the Republic of Nicaragua on Colombia ’s

Counterclaims. Available at https://www.icj-cij.org/public/files/case-

related/155/155-20190304-WRI-01-00-EN.pdf, para. 2.31. International

Court of Justice. Rejoinder of the Republic of Colombia. Available at

https://www.icj-cij.org/public/files/case-related/155/155-20181115-WRI-

01-00-EN.pdf, para. 5.31.
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opinion that the statements fail to support Colombia’s argument

that Nicaragua has recognized or acknowledged the right of the

Raizales to fish within Nicaragua’s EEZ without the latter’s previous

authorization, through declarations of its Head of State.32 In the

case of determining whether President Ortega’s unilateral statement

creates a legal undertaking granting rights to the artisanal

fisherman, the Courts referred to the determination of whether

the unilateral statement of a state official constitutes a

legal commitment.33

In addition to the challenges Colombia is facing in

implementing the 2012 judgment, Nicaraguan authorities are

aware of the problems involving fishing activities of the

inhabitants of the Archipelago. Colombian government has

expressed an interest in reaching an agreement on the

appropriate mechanisms and solutions for overcoming these

challenges, which will give Colombia adequate time to adjust its

domestic legislation to conform to the Court’s 2012 decision.34 This

is of a different nature than the legal commitment to grant rights to

individual fishermen. Therefore, taking the aforementioned

political background into account, the Court did not concur with

Colombia’s contention.35

In summary, the Court has concluded that Colombia has failed

to establish the existence of artisanal fishing rights for the

inhabitants of the San Andrés Archipelago, especially the Raizales,

in Nicaragua’s EEZ, or that Nicaragua has recognized or accepted

their traditional fishing rights or has legally committed to respect

them through unilateral statements made by its Head of State.36 The

Court proposed that there should be an agreement to be negotiated
32 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 227.

33 Nuclear Tests (Australia v. France), Judgment, I.C.J. Reports 1974, paras.

43-45; para. 48. Nuclear Tests (New Zealand v. France), Judgment, I.C.J.

Reports 1974, paras. 46-48; para. 50. Military and Paramilitary Activities in and

against Nicaragua (Nicaragua v. United States of America), Merits, Judgment.

I.C.J. Reports 1986, para. 71. Frontier Dispute (Burkina Faso/Republic of Mali),

Judgment, I.C.J. Reports 1986, para. 39. Obligation to Negotiate Access to

the Pacific Ocean (Bolivia v. Chile), Judgment, I.C.J. Reports 2018 (II), p. 555,

paras. 146-147. Alleged Violations of Sovereign Rights and Maritime Spaces in

the Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

paras. 228-229.

34 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 230.

35 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 230.

36 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 231.
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between two States regarding the Raizales community’s access to

fisheries in Nicaragua’s EEZ.37 According to the Court, other states

have a right to take advantage of the freedom of navigation in the

EEZ in accordance with customary international law and UNCLOS

Article 58.38 Consequently, the inhabitants of the Archipelago,

including the Raizales, have free access to Nicaragua’s EEZ,

including when traveling between inhabited islands and fishing

areas on Colombia’s side.39
3 Reflections on the ICJ’s judgment
concerning traditional fishing rights in
Nicaragua v. Colombia

The Court’s judgment on traditional fishing rights was nearly

unanimous, whereas only Judge ad hoc McRae issued a dissenting

opinion. This study analyzes the Court’s legal standards for

determining the existence of traditional fishing rights. Moreover,

Judge Xue’s separate opinion provides enlightening discussions in

this regard.
3.1 The Court’s legal standards to
determine the existence of traditional
fishing rights

Some scholars have summarized two elements of identifying the

existence of traditional fishing rights: The continuous exercise of

rights over a long period of time and the acknowledgment or

acquiescence of states concerned (Ding and Yang, 2020). As a

result of these factors, it is generally accepted that the traditional

fishing rights have been effectively established in a particular area

(Ding and Yang, 2020). It is also worth mentioning that in the case

at hand, the Court adopted both of these criteria to examine

whether the Raizales, who represent the indigenous population of

the San Andrés Archipelago, are entitled to traditional

fishing rights.

First, with respect to the time element, traditional fishing rights

are the rights that “acquired by long-standing usage” (Cogliati-

Bantz, 2015). From the Colombian evidence, the fishermen’s

testimony spans the period from the 1980s to the present,

however, the Court held that “a few times a year” is not sufficient
37 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 232.

38 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 233.

39 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 233.
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to qualify as “a long-standing practice”.40 Witness testimony needs

to have clear records of specific fishing activities. The Court deemed

that affidavits from Colombian fishermen would not provide it with

sufficient and contemporary evidence of what exactly happened

centuries ago, especially when their culture has not been written

down.41 The Court determined that the testimony of Colombian

fishermen was rejected.42 Notably, The Court did not find the

evidence acceptable solely because it failed to mention fishing that

occurred two hundred years ago. Additionally, “traditional fishing

practices alleged to have taken place over many decades may not

have been documented in any formal or official record, which calls

for some flexibility in considering the probative value of the

affidavits submitted by Colombia”.43 The key issue is whether

there are sufficient proof that fishermen have actually engaged in

fishing activities.

Judge Xue commented that “two principal elements have been

mentioned in jurisprudence for the establishment of traditional

fishing rights: first, traditional fishing rights had to be borne out by

“artisanal fishing”, and secondly, such fishing activities continued

consistently for a lengthy period of time”.44 Nonetheless, there can

be no fixed number of years to measure the duration of fishing

activities, but they must be sufficiently long to reflect such a

tradition and culture.45 In short, there may be a need for some

flexibility regarding the types of evidence and the length of time

required to support a claim.46 In this regard, Judge Xue actually

seems not to have pursued a very strict time condition.

Second, regarding the acknowledgment or acquiescence, the

Court examined a series of statements by Nicaraguan President

Ortega and did not find that there was an express or implied
40 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 220.

41 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 220.

42 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 220.

43 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 220.

44 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Declaration of Judge Xue, para. 16.

45 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Declaration of Judge Xue, para. 16.

46 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Declaration of Judge Xue, para. 16.
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recognition of traditional fishing rights of Colombian fishermen,

particularly the Raizales, in Nicaragua’s EEZ. In the Gulf of Maine

case, the Court defined acquiescence as “tacit recognition

manifested by unilateral conduct which the other party may

interpret as consent.” Normally, it is important to note that there

are two types of historic rights: the first consists of historic rights

short of sovereignty that are characterized by quasi-territorial or

zonal impact beyond the TS (Kopela, 2017; Kopela, 2019). A second

type is non-exclusive rights that relate to activities that do not have a

zonal impact, and would be recognized in another state’s maritime

zone (Kopela, 2019). In Nicaragua v. Colombia, traditional fishing

rights of Colombian fishermen are non-exclusive since these rights

lie in Columbia’s EEZ. Some scholars argue that, “in the case of

non-exclusive historic rights, acquiescence is not necessarily a

constituent element for the formation of the rights” (Gupta, 2019;

Kopela, 2019). It may explain why Judge Xue did not discuss the

element of acquiescence. Nicaragua’s President proposed the

creation of a commission “to work [to delimit] where the Raizal

people can fish in [the] exercise of their historic rights”.47 In other

words, he admitted the existence of historic fishing rights of the

Raizales, but two States has to delimit the geographic scope of

fishing areas for Colombian fishermen. However, the Court simply

referred to it but did not make further comments on it. The Court

should have elaborated further and reduced ambiguities.
3.2 Whether traditional fishing rights as
pre-existing rights are extinguished by the
EEZ regime of the UNCLOS

Is it possible for traditional fishing rights to continue to exist in

another state after a new EEZ is established? This issue is very

controversial in academia. Some scholars highlight that according

to UNCLOS and international practice, historic rights are not

denied, but rather recognized and respected under general

international law (Talmon, 2016; Talmon, 2018; Qu, 2021;

Talmon, 2022a; Yee, 2016; Zou, 2016; Kopela, 2017; Wang, 2017;

Whomersley, 2017; Chinese Society of International Law, 2018; Ma,

2018; Liu, 2019; National Institute for South China Sea Studies,

2020; Ding and Yang, 2020; Kopela, 2021). However, Some scholars

argue that, a State’s claim to historical fishing rights within EEZ of

another State is subject to the latter’s exclusive fishing rights in those

waters (Bernard, 2021). After the adoption of UNCLOS, historic/

traditional fishing rights do not coexist with the EEZ regime under

UNCLOS (Ndi, 2016; Rossi, 2017; Tanaka, 2017; Proelss, 2018;

Egede, 2019). Although the Court avoided the issue in this case,

Judge Xue’s separate opinion is informative in examining the

relationship between two distinct issues.

Judge Xue upheld the Court’s judgment that the Colombian

government was unable to prove that artificial fishing constitutes a
47 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

para. 227.
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traditional practice, but did not support Nicaragua’s claim that

traditional fishing rights “extinguished” after UNCLOS established

the EEZ system. Judge Xue declared that customary international

law recognizes and protects traditional fishing rights.48 If Colombia

were party to UNCLOS, the position would not be different. In this

case, Colombian fishermen carried out artisanal fishing which is

generally traditional fishing instead of habitual fishing or traditional

industrial fishing. Judge Xue has examined the negotiating history

of two United Nations Conferences on the Law of the Sea,

particularly Articles 51 (1) concerning the traditional fishing

rights of the immediately adjacent neighbouring States in the

archipelagic waters and 62 (3) concerning habitual fishing. The

negotiating history has shown that, “the negotiating States did not

intend to settle the relationship between historic rights and the

regimes of exclusive economic zone and continental shelf” (Chinese

Society of International Law, 2018). No unanimous agreement has

been reached among negotiating parties at this regard (Chinese

Society of International Law, 2018). Therefore, customary

international law as part of general international law still remains

able to deal with traditional fishing rights.

In light of the law of the sea, traditional fishing is usually

characterized by artisanal methods that occur and have been

practiced for centuries.49 Nicaragua considers that, as stated in

Article 51(1) of the UNCLOS, traditional fishing rights of

neighboring states in waters of archipelagic states are explicitly

stated, which is the only exception to preserve traditional fishing

rights in the UNCLOS. However, Judge Xue disagreed with this

interpretation. In terms of the drafting history of Part IV

concerning archipelagic States, Judge Xue considered that the

particular article as a result of the negotiations among States to

recognize archipelagic states.50 It is confined to a “special régime”

that merely addresses traditional fishing rights in the waters of

an archipelago.51

The existence of traditional fishing rights under other

circumstances is not precluded by international law.52 Article 62
48 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Declaration of Judge Xue, para. 2.

49 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Declaration of Judge Xue, para. 2.

50 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Declaration of Judge Xue, para. 7.

51 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Declaration of Judge Xue, para. 7.

52 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Declaration of Judge Xue, para. 7.
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(3) prescribes that, “in giving access to other States to its exclusive

economic zone under this article, the coastal State shall take into

account all relevant factors”.53 Nicaragua argued that except the

recognition of habitual fishing right, “none of the articles in Part V

expressly or impliedly preserves historic rights in the EEZ” and “the

absence of a provision preserving traditional fishing rights was

plainly intentional”.54 Judge Xue considered Nicaragua’s conclusion

as “apparently over-sweeping”.55 Judge Xue stated that there was no

presumption in Article 62(3) of UNCLOS that all situations related

to traditional fishing rights are covered by the article.56

Additionally, habitual fishing in the EEZ and historic rights are

two different concepts, which should not be confused with each

other within the framework of the UNCLOS. As part of UNCLOS

negotiation process, the text related to habitual fishing in the EEZ of

another State was worded differently in different proposals, but

none involved historical rights.57

Judge Xue’s view has been supported by the ICJ’s international

case law. In Tunisia/Libya, North Continental Shelf, Nicaragua v.

United States of America, according to customary international law,

the pre-existing rights will continue to exist as long as they are not

explicitly denied as a result of treaty law or new customary law

(Chinese Society of International Law, 2018). In the Nicaragua v.

Colombia case, the ICJ’s jurisprudence is also applicable. Before the

adoption of the UNCLOS, traditional fishing rights as the pre-

existing rights continue to exist since neither UNCLOS provisions

nor new customary rules clearly negate such rights. Just as
harvesting part of the surplus and the need to minimize economic dislocation

in States whose nationals have habitually fished in the zone or which have

made substantial efforts in research and identification of stocks”.

54 International Court of Justice. Reply of Nicaragua. Available at https://

www.icj-cij.org/public/files/case-related/155/155-20180515-WRI-01-00-

EN.pdf, paras. 6.16-6.17.

55 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Declaration of Judge Xue, para. 8.

56 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Declaration of Judge Xue, para. 8.

57 Tunisia/Libyan Arab Jamahiriya. Judgment, I.C.J. Reports 1982, para. 24..

North Sea Continental Shelf (Federal Republic of Germany/Denmark; Federal

Republic of Germany/Netherlands). Judgment, I.C.J. Reports 1969, para. 71.

Nicaragua v. United States of America, Jurisdiction and Admissibility.

Judgment, I.C.J. Reports 1984, para. 73. Military and Paramilitary Activities

in and against Nicaragua (Nicaragua v. United States of America), Merits.

Judgment, I.C.J. Reports 1986, para. 176.
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concluded by Judge Xue, according to the UNCLOS, the

establishment of the EEZ regime is not by itself the end of

traditional fishing rights that may be found to exist in accordance

with customary international law.58 Accordingly, general

international law will continue to govern the matter at any time a

case arises.59 Similarly, state practice recognizes the existence of

traditional fishing rights independent of treaty rules such as the

UNCLOS. Judge Xue reviewed some bilateral agreements between

States party to the UNCLOS, and remarked that the contracting

parties have repeatedly recognized, by means of bilateral

agreements, the historic and traditional fishing rights that existed

before the conclusion of the UNCLOS.60

With reference to prior international cases addressing

traditional fishing rights, international courts and tribunals

recognize such rights and do not reject their sui generis legal

nature when the regime of EEZ is established in the UNCLOS. In

Tunisia/Libya, the Court observed that in customary international

law, there are distinct legal regimes applied to the notion of historic

rights or waters, as well as that of the continental shelf.61

Additionally, the Court acknowledged that Tunisia’s claim based

on historical rights was different from a claim on account of the EEZ

regime.62 In Eritrea/Yemen, the Arbitral Tribunal make a

distinction between the traditional fishing regime and the

Convention’s territorial sea provision, finding that “by its very

nature, it[the traditional fishing regime] is not qualified by the

maritime zones specified under UNCLOS”.63 “The traditional

fishing regime operates throughout those waters beyond the
58 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Declaration of Judge Xue, para. 9.

59 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Declaration of Judge Xue, para. 10.

60 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Declaration of Judge Xue, para. 11.

61 Tunisia/Libyan Arab Jamahiriya. Judgment, I.C.J. Reports 1982, para. 99.

62 Tunisia/Libyan Arab Jamahiriya. Judgment, I.C.J. Reports 1982, para.

100.

63 Award of the Arbitral Tribunal in the second stage of the proceedings

between Eritrea and Yemen (Maritime Delimitation). Decision of 17 December

1999, RIAA, Vol. XXII, para. 109.

64 Award of the Arbitral Tribunal in the second stage of the proceedings

between Eritrea and Yemen (Maritime Delimitation). Decision of 17 December

1999, RIAA, Vol. XXII, para. 109.

65 Award of the Arbitral Tribunal in the second stage of the proceedings

between Eritrea and Yemen (Maritime Delimitation). Decision of 17 December

1999, RIAA, Vol. XXII, para. 110.
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territorial waters of each of the Parties, and also in their

territorial waters and ports.”64 The existence and protection of

this regime does not depend on the drawing of an international

boundary by the Tribunal.65 From the perspective of Nicaragua, the

Court in the Gulf of Maine case has determined that “the adoption

by the United States and Canada of exclusive fisheries zones

extinguished any existing historic fishing rights”.66 However, the

judgment in that case did not concern the issue of traditional fishing

rights, in this authors’ view, the Court reached no conclusion on the

relationship between traditional fishing rights and the EEZ regime.

Therefore, UNCLOS provisions including the regime of EEZ,

cannot extinguish the existence of traditional fishing rights that

are governed by general international law. For example, Indonesia-

Australia Memorandum of Understandings (MOU) on Indonesian

Traditional Fishing Right in 1986, 1988, 1989, and the EEZ

Delimitation Treaty in 1997, have affirmed traditional fishing

activities and rights of Indonesian traditional fishermen in the

Australian EEZ (Djalal, 2001; Dyspriani, 2011).67 Subsequent

practice after the adoption of UNCLOS demonstrates that

“historical or habitual fishing may also be protected through

ongoing access agreements or arrangements” (Goodman, 2022).

In the authors’ view, Judge Xue followed Articles 31 and 32 of

Vienna Convention on the Law of Treaties (VCLT) to interpret

certain UNCLOS provisions.68 Judge Xue examined the travaux

preparatoires of UNCLOS, relevant state practice and international

case law to draw a conclusion that the EEZ regime did not

extinguish traditional fishing rights as matters governed by

customary international law. Furthermore, “the regime of

traditional or artisanal fishing rights should coexist with the EEZ

regime introduced by UNCLOS” (Ma, 2021).

It is recalled that, both states can be seen to engage in the South

China Sea Arbitral Award within their pleadings. To invoke “rights

vested in a small community of artisanal fishermen that live in an

important but relatively remote region of the Southwestern
66 The ICJ stated that, “until very recently… these expanses were part of the

high seas and as such freely open to the fishermen not only of the United

States and Canada but also of other countries, and they were indeed fished by

very many nationals of the latter. … But after the coastal States had set up

exclusive 200-mile fishery zones, the situation radically altered. Third States

and their nationals found themselves deprived of any right of access to the

sea areas within those zones and of any position of advantage they might

have been able to achieve within them. As for the United States, any mere

factual predominance which it had been able to secure in the area was

transformed into a situation of legal monopoly to the extent that the localities.

67 United Nations Maritime Delimitation Treaties Information Database.

Treaty between the Government of Australia and the Government of the

Republic of Indonesia establishing an exclusive economic zone boundary and

certain seabed boundaries, 14 March 1997. Available at https://www.un.org/

depts/los/LEGISLATIONANDTREATIES/PDFFILES/TREATIES/AUS-

IDN1997EEZ.pdf.

68 Vienna Convention on the Law of Treaties, Articles 31 and 32.
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Caribbean Sea”, Colombia stressed that, “the matter of proof must

be approached with common sense”.69 Colombia criticized

Nicaragua’s high threshold “for establishing the existence of those

vested rights” in its reply and alleged that Nicaragua clearly

contradicted “the practical considerations underpinning the

consistent jurisprudence on this matter” in the South China Sea

Arbitration.70 In Nicaragua’s view, by invoking the South China Sea

Arbital Award on historic rights, “Colombia has not met its burden

of showing the continuous exercise of the claimed right, as the

affiants note that their primary fishing activities occurred around

Colombian maritime features, not in Nicaragua’s EEZ”.71 In

addition, “it was not unlawful for fishermen from Colombia (or

any other State) to fish in, for example, Luna Verde, as it was not yet

a part of Nicaragua’s EEZ”.72 Nicaragua contended that, “the

exercise of freedoms permitted under international law cannot

give rise to a historic right”.73 Regarding the Colombian standard

of proof for the existence of historical rights with common sense,

Nicaragua disagreed and claimed that, the Arbitral Tribunal “never

stated, however, that the standard of proof should be lower” and “it

considered only that the absence of ‘official record[s]’ was not

necessarily inconsistent with the existence of such rights”.74

Concerning one of Colombian affiants’ statement that they “have

been carrying out these activities since the 1980s and 1990s”,

Nicaragua considered that period was not long to meet the time

requirement of traditional fishing rights.75 This is because the

Arbitral Tribunal admitted “‘traditional fishing rights’ in an area
69 International Court of Justice. Rejoinder of the Republic of Colombia.

Available at https://www.icj-cij.org/public/files/case-related/155/155-

20181115-WRI-01-00-EN.pdf, para. 5.36.

70 International Court of Justice. Rejoinder of the Republic of Colombia.

Available at https://www.icj-cij.org/public/files/case-related/155/155-

20181115-WRI-01-00-EN.pdf, para. 5.4.

71 International Court of Justice. Reply of the Republic of Nicaragua.

Available at https://www.icj-cij.org/public/files/case-related/155/155-

20180515-WRI-01-00-EN.pdf, para. 6.59.

72 International Court of Justice. Reply of the Republic of Nicaragua.

Available at https://www.icj-cij.org/public/files/case-related/155/155-

20180515-WRI-01-00-EN.pdf, para. 6.60.

73 International Court of Justice. Reply of the Republic of Nicaragua.

Available at https://www.icj-cij.org/public/files/case-related/155/155-

20180515-WRI-01-00-EN.pdf, para. 6.60.

74 International Court of Justice. Additional Pleading of the Republic Of

Nicaragua on Colombia’s Counterclaims. Available at https://www.icj-cij.org/

public/files/case-related/155/155-20190304-WRI-01-00-EN.pdf, para. 2.24.

75 International Court of Justice. Additional Pleading of the Republic Of

Nicaragua on Colombia’s Counterclaims. Available at https://www.icj-cij.org/

public/files/case-related/155/155-20190304-WRI-01-00-EN.pdf, para. 2.52.
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where fishing had been ‘carried out for generations’” in the South

China Sea Arbitration.76

The South China Sea Arbitration remains the latest case that

directly deals with the relationship between historic/traditional

fishing rights and UNCLOS including the EEZ regime. The

Arbitral Tribunal declared that, “the Convention superseded any

historic rights or other sovereign rights or jurisdiction in excess of

the limits imposed therein”;77 “Such right would have been

superseded by the adoption of the Convention and the legal

creation of the exclusive economic zone”78. But the South China

Sea Arbitration Award is not free of controversy. Some

commentators agree with the Tribunal’s interpretation. As a

result of the Convention’s omissions regarding general historic

rights, only those rights expressly mentioned in the Convention

can continue to exist under the law of the sea (Murphy, 2017;

Beckman, 2018; Schofield, 2019; Symmons, 2019; Batongbacal,

2020; Roach, 2020; Bernard, 2021; Nguyen, 2023). Some

commentators notice that, some states, like Indonesia, cited the

Award and affirmed the lack of historic rights in Indonesian EEZ

and continental shelf (Honniball, 2021).

However, some commentators disagree with the Tribunal’s

decision, arguing that UNCLOS does not conflict with historic

rights governed by general international law and the EEZ regime

cannot supersede such rights (Kopela, 2017; Wang, 2017;

Whomersley, 2017; Chinese Society of International Law, 2018;

Ma, 2018; Li, 2019; Wang, 2019; Ye, 2019; National Institute for

South China Sea Studies, 2020; Li, 2021; Qu, 2021). Some scholars

also contend that, there are certain nonexclusive, historic/

traditional fishing rights that could remain within the EEZs of

coastal states (Schoenbaum, 2016). “It seems odd that foreign

fishermen should continue to enjoy such rights in the zone

adjoining the coast, but not in the zone beyond that”

(Whomersley, 2021). Although denying the existence of historic

rights except those explicitly provided in the Convention, the

Arbitral Tribunal “affirmed the existence of Filipino and Chinese

traditional fishing rights based on historical practice around

Scarborough Shoal” (Schoenbaum, 2016).79 Moreover, “it does

certainly seem logically strange that third-party historic rights in

the more sovereign area of another state (territorial sea) should lead

to greater rights for that third state, whereas such third-party-

claimed rights in areas of lesser coastal state sovereign rights (eg,

EEZs and continental shelves) should lead to no vested rights for
76 International Court of Justice. Additional Pleading of the Republic Of

Nicaragua on Colombia’s Counterclaims. Available at https://www.icj-cij.org/

public/files/case-related/155/155-20190304-WRI-01-00-EN.pdf, para. 2.52.

77 The South China Sea Arbitration (The Republic of Philippines v. The

People’s Republic of China), Award on Merits of 12 July 2016, PCA No. 2013–

19, 2016, para. 278.

78 The South China Sea Arbitration (The Republic of Philippines v. The

People’s Republic of China), Award on Merits of 12 July 2016, PCA No. 2013–

19, 2016, para. 631.
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third states” (Symmons, 2018). Such an insistent conclusion will

potentially undermine the Tribunal’s persuasiveness in addressing

the relationship between historic rights and UNCLOS.

During the Commission on the Limits of the Continental Shelf

(CLCS) reviewed Malaysian partial submission concerning the

continental shelf beyond 200 NM in the South China Sea in

2019,80 some neighbouring countries invoked the Arbitral Award

to deny the existence of China’s historical rights claims81.

Nonetheless, the CLCS did not directly take it as evidence (Gau,

2022) and determined to defer further consideration82. Therefore,

China’s assertion of historic rights in the South China Sea83 played a

role in the CLCS review process and the CLCS adopted a different

approach. The Nicaragua v. Colombia case in 2022 did not touch

upon the issue concerning the relationship between traditional

fishing rights as one category of historic rights and the EEZ

regime under UNCLOS, various debates seem not to stop shortly

in the future international adjudication. It is worthy to remind that,

regarding the exploitation of fishery sources, “the key role of

international courts and tribunals as guardians of the peaceful

uses of oceans among all states, be they UNCLOS parties or not”

(Tassin, 2017).
3.3 Whether Raizales’ fishing rights are
analogous to indigenous rights

In recent years, “the question of the application of human rights

to the maritime sphere has risen sharply up the agenda”

(Whomersley, 2023). International scholars in the law of the sea
80 Commission on the Limits of the Continental Shelf. Outer limits of the

continental shelf beyond 200 nautical miles from the baselines: Submissions

to the Commission: Partial Submission by Malaysia in the South China Sea.

Available at https://www.un.org/depts/los/clcs_new/submissions_files/

submission_mys_12_12_2019.html.

81 Commission on the Limits of the Continental Shelf. Philippines

Communication No. 00191. Available at https://www.un.org/depts/los/

c l c s _ n e w / s u b m i s s i o n s _ fi l e s / m y s _ 1 2 _ 1 2 _ 2 0 1 9 /

2020_03_06_PHL_NV_UN_001.pdf. Commission on the Limits of the

Continental Shelf. Vietnam Communication No. 22/HC-2020. Available at

h t tp s : / /www.un .o rg /dep t s / l o s / c l c s_new/ submi s s i on s_fi l e s /

mys_12_12_2019/VN20200330_ENG.pdf. Commission on the Limits of the

Continental Shelf. Indonesia Communication No. 126/POL-703/V/20.

Available athttps://www.un.org/depts/los/clcs_new/submissions_files/

mys_12_12_2019/2020_05_26_IDN_NV_UN_001_English.pdf.

82 Commission on the Limits of the Continental Shelf. Progress of work in

the Commission on the Limits of the Continental Shelf. Available at https://

documents-dds-ny.un.org/doc/UNDOC/GEN/N22/581/92/PDF/

N2258192.pdf?OpenElement.

83 Commission on the Limits of the Continental Shelf. China

Communication No. 00191. Available at https://www.un.org/depts/los/

c l c s _ n e w / s u b m i s s i o n s _ fi l e s / m y s _ 1 2 _ 1 2 _ 2 0 1 9 /

2020_04_17_CHN_NV_UN_003_EN.pdf.
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have examined how rules and norms under international human

rights are applied in the law of the sea (Papanicolopulu, 2014;

Ndiaye, 2019; Petrig and Bo, 2019; Maguire, 2020; Papastavridis,

2020; Haines, 2021; Klein, 2022; Petrig, 2022). One of academic

focuses is the interaction between the law of the sea and indigenous

peoples. Indigenous peoples’ right to their traditional resources is

recognized in the United Nations Declaration on the Rights of

Indigenous Peoples (UNDRIP) (Vierros et al., 2020). This

constitutes an important reason why Judge MacRae objected to

the Court’s decision on traditional fishing rights. He agreed with

Colombia’s definition of Raizales’ fishing rights from the

perspective of “indigenous fishermen”. It is admitted that,

“treating the situation of the Raizales as akin to that of

indigenous peoples finds indirect support in the position of

Nicaragua in the pleadings in this case and direct support in the

statements of President Ortega”.84 Nevertheless, many indicia of

indigenousness have been met, suggesting that, at the very least, an

analogy with indigenous rights should be considered.85 In Judge

MacRae’s view, President Ortega’s statements describe Raizales’

fishing rights in the “language of indigenous rights,” instead of

traditional fishing rights, such as “Raizal people,” “native people,”

“Raizal brethren,” “Original People,” and so on.86 According to

Judge MacRae, the Nicaraguan President’s position recognizes and

validates the claim of a particular group of original peoples to

continue fishing in the manner in which they have done in the

past.87 He believed that, President Ortega used language and

imagery consistent with indigenous rights, and jurisprudence of

the Inter-American Court affirms that indigenous people possess

natural rights that have traditionally utilized.88 Notably, under the

UNDRIP, indigenous people “have the right to the lands, territories,

and resources that they have traditionally owned, occupied, or

otherwise used or acquired”.89 Thus, Judge MacRae attributes

fishing rights to one of indigenous rights.
84 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Dissenting opinion of Judge ad hoc McRae, para. 58.

85 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Dissenting opinion of Judge ad hoc McRae, para. 58.

86 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Dissenting opinion of Judge ad hoc McRae, paras. 59-60.

87 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Dissenting opinion of Judge ad hoc McRae, para. 62.

88 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Dissenting opinion of Judge ad hoc McRae, para. 64.

89 United Nations Declaration on the Rights of Indigenous Peoples, Article

26 (1).
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However, the Court’s decision demonstrates that the claim of

indigenous rights in Colombia was not discussed, and the Court still

started with the traditional fishing rights. Judge ad hoc McRae

admits a number of problems with this decision. First, it was

impossible to achieve the standards established by the Court to

establish traditional fishing rights.90 Second, the Court see neither

the link between the Raizales’ claims and their statements, nor the

relation between indigenous fishing rights claims and their right to

fish in the EEZ.91 The Court specifically hoped that the countries

concerned would reach an agreement on the fishing activities of the

Raizales instead of all the inhabitants in the San Andrés

Archipelago.92 This fact demonstrates that, at the very least, the

Court’s implicit treatment of the Raizales as a distinct group.93

Neverthless, in Nicaragua v. Colombia, Judge ad hoc McRae’s

argument particularly focuses on Raizales rather than all the

inhabitants of the San Andrés Archipelago. However, as the

Court reasoned, other residents have equal need for fishing in

Nicaraguan EEZ. The identification of Raizales as an indigenous

group may not entirely satisfy the demand to fish for fishermen in

the San Andrés Archipelago. If the Court identify Raizales as an

indigenous group, it will have to identify whether other groups also

constitute such groups. Consequentially, the Court may be too

overloaded with groups in this case. There has been considerable

discussion related to the relationship between fishing rights and

indigenous rights, which reflects interactions between different legal

regimes that relate to territorial boundaries and the rights of

indigenous peoples, particularly those at the international and

national levels (Moreira, 2020). In the opinion of some scholars,

the right to fish is inherent in indigenous peoples’ culture (Toki,

2010). They call for recognition of fishing rights of some indigenous

groups, such as the Saami people in Norway, the Maori in New

Zealand, and Chagossian in the Chagos Archipelago, since they

have property rights over their territories including coastal areas

under UNDRIP (Toki, 2010).94 The law of the sea scholars suggest

that “the coastal State can and should exercise its authority in

relation to these resource rights in a way that also fulfills its
90 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Dissenting opinion of Judge ad hoc McRae, para. 66.

91 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Dissenting opinion of Judge ad hoc McRae, para. 66.

92 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Dissenting opinion of Judge ad hoc McRae, para. 71.

93 Alleged Violations of Sovereign Rights and Maritime Spaces in the

Caribbean Sea (Nicaragua v. Colombia). Judgment, I.C.J. Reports 2022,

Dissenting opinion of Judge ad hoc McRae, para. 71.

94 Endalew Lijalem Enyew. The Chagos Marine Protected Area Arbitral

Award and its Ruling on Fishing Rights. Available online: https://site.uit.no/

nclos/2015/06/04/the-chagos-marine-protected-area-arbitral-award-and-

its-ruling-on-fishing-rights/.
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obligations under international human rights law as it pertains to

indigenous peoples” (Enyew and Bankes, 2022). Some sociocultural

scholars additionally point out that, “the framework for solving

maritime disputes together with the existing body of rules and

policies concerning coastal livelihood protection and the

preservation of marine ecosystems, might require the judicial

bodies to reconsider how such processes can take account of the

environmental and human dimensions” (Chaves and Gupta, 2022).

In this regard, the Court’s proposal for two parties to negotiate an

agreement concerning the access to fisheries in Nicaraguan EEZ

should be taken into account. More broadly speaking, “sub-regional

efforts at common enforcement and fisheries policy that are

important regional pointers and the acceptance of an ecosystem-

based management approach could help to ensure the sustainability

of Caribbean fisheries” (Anderson, 2022).
4 Conclusion

After the 2012 judgment between Nicaragua and Colombia, some

scholars expressed concerns over “the uncertainty as to the actual

boundary impacts the fishermen in the region, inhabitants of the

islands” (Otero, 2015). The Court in the 2022 judgment endeavored to

resolve the bilateral fishery dispute, particularly the controversy over

traditional fishing rights. The Court examined two decisive elements

in identifying the existence of traditional fishing rights. In general, the

Court’s approach followed traditional methods in international case

law, but the judgment presents several concerns. First, with respect to

the time element, the Court rejected Colombian traditional fishing

practice several centuries ago. The ICJ admitted that it was unrealistic

for contemporary Colombian fishermen to provide sufficient evidence

from many centuries ago. Nevertheless, Colombian fishermen

affidavits were found wanting as evidence due to inability to prove a

long-standing practice. Thus, it seems that the Court is strict about the

time requirement but does not provide specific conditions. According

to Judge Xue, a certain amount of flexibility may be needed regarding

the types of evidence and duration of the proceedings.

Second, the Court avoided answering the relationship between

traditional fishing rights and the EEZ regime under the UNCLOS. In

Nicaragua v. Colombia, the ICJ missed an opportunity to interpret

such a controversial issue. Notwithstanding, as Judge Xue

highlighted, customary international law still recognizes traditional

fishing rights in spite of the EEZ regime. In other words, “historic

rights can arise and subsist even if UNCLOS does not indicate that it

allows for them” (Orakhelashvili, 2022). From the perspective of

leading scholars in the law of the sea, “a State can have rights other

than those listed in article 58 of UNCLOS in the EEZ of another State

if they derive from a pre-existing treaty or from customary

international law applying in an area that has subsequently become

part of that other State’s EEZ and are compatible with UNCLOS”

(Churchill et al, 2022). One type of these rights includes traditional

fishing rights, and “such rights must be respected and preserved even

under UNCLOS” (Talmon, 2022b). “The creation of the EEZmay not

have impacted all claims made by other States”, and “a balance has to

be found with rights that other States may potentially have in the

same area” (Margat, 2020).
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Third, the Court also dodged Colombian claims of traditional

fishing rights as indigenous rights, particularly for the Raizales. Judge

ad hoc McRae supported the Colombian claim, but a forthcoming

question may concern how to deal with the indigenous status of other

inhabitants in the San Andrés Archipelago. In the context of sea level

rise resulting from climate change, indigenous island communities

will be particularly influenced (Rothwell, 2022). From an

evolutionary perspective, Raizales as well as other minority groups

in the San Andrés Archipelago will be possibly affected in the foreseen

future. Although a growing number of scholars call for the

application of human rights norms to the law of the sea, the

Nicaragua v. Colombia judgment seemingly indicates that the

Court takes a cautious attitude toward this issue.
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International Law School, China University of Political Science and Law, Beijing, China
The entry into force of the Regional Comprehensive Economic Partnership

(RCEP), the world’s largest free trade agreement, has injected new vitality into

multilateralism and free trade, against a background of global economic and

political instability. Its core concept is to liberalize and facilitate trade. Regulation

of the shipping market warrants attention. Under the RCEP, the international

shipping industry is characterized by a digital development trend in shipping

supervision, continuous upgrading of shipping management and supervision

capabilities, and more open and transparent shipping market supervision.

However, in the process of implementing new rules for shipping market

supervision, there are still some challenges, such as logistics risks and

loopholes in shipping supply chains, insufficient coordination of shipping

supervision among RCEP member countries, and an imperfect legal and

regulatory system. This paper therefore suggests that under the RCEP, China

should strengthen the anti-risk ability of shipping supply chains, promote

coordinated supervision among member countries, strengthen environmental

protection, and promote the coordination of digital supervision.

KEYWORDS

Regional Comprehensive Economic Partnership (RCEP), shipping market, supervision,
digital shipping, new rules
1 Introduction

On January 1, 2022, the Regional Comprehensive Economic Partnership (RCEP) came

into force. Having been initiated by the ten countries of the Association of Southeast Asian

Nations (ASEAN) and formulated by China, Japan, South Korea, Australia, and New

Zealand, the RCEP creates a free trade area with the largest population,the largest economic

and trade scale, and greatest development potential. It fully embodies the determination

and confidence of all member states to jointly safeguard multilateralism and free trade and

promote regional economic integration. On this basis, the RCEP will make important

contributions to regional and even global prosperity (Guang Ming Net, 2022). In recent

years, against the background of deepening reform and opening wider to the outside world,
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the Chinese government has taken measures to innovate the

operational and post-operational supervision system, achieving

positive results. In the field of international shipping, China’s

shipping market supervision system differs from other general

supervision systems. Under various laws, regulations, and

administrative rules, commercial enterprises in the international

shipping market are supervised and managed by various

government/administrative departments, industry organizations,

and social organizations. This regime covers many aspects of

these companies’ operations, such as shipping market entry and

exit, law-abiding activities, and compliant competition. The

implementation of the RCEP will help to modernize and improve

shipping market supervision internationally and also set higher

requirements for domestic shipping market supervision. However,

many challenges will have to be overcome.

The rest of the paper is organized as follows. Section 2 is a

literature review. Section 3 comprehensively introduces the

influence of China’s shipping market supervision under the

RCEP. Next, Section 4 deeply analyzes the main contents and

features of the RCEP rules for shipping market supervision.

Section 5 then finds out the problems existing in China’s

international shipping market supervision system, and puts

forward the challenges faced by the development of China’s

shipping market supervision system. Section 6 expounds in detail

the countermeasures for the development and improvement of

China’s international shipping market supervision system, based

on the thinking of historical background and present situation.

Finally, the conclusion.
2 Literature review

Deepening the economic integration in the Asia-Pacific region

and promoting trade and investment liberalization and facilitation

have always been the common wishes and goals of all economies in

the Asia-Pacific region. Domestic and foreign scholars have noticed

that the establishment of the Asia-Pacific trade area is an important

embodiment of economic integration in the Asia-Pacific region, and

the effective implementation of RCEP is one of the main ways to

realize economic integration in the Asia-Pacific region (Sun,

2022). Therefore, there are many literatures on RCEP from

different perspectives.

The RCEP negotiations were launched by leaders from the ten

ASEAN members and ASEAN’s FTA partners (Australia, China,

India, Japan, Republic of Korea and New Zealand) on November 20,

2012. The Guiding Principles for the negotiations emphasize that

the trade in services negotiations under RCEP will be

comprehensive, of high quality and substantially eliminate

restrictions and/or discriminatory measures (Anuradha, 2013).

Before RCEP is signed and takes effect, some scholars have

believed that RCEP would be a WTO-plus arrangement, which

focuses on trade in goods, several types of services and investments.

It generally considers the reality of the difference of development

stages of member countries. At the same time, they further analyzed

the impact of Regional Trade Agreements (RTAs) on China (He

and Yang, 2015). Another scholars made a comparative analysis of
Frontiers in Marine Science 02269
China’s free trade agreements with ASEAN, South Korea and Japan,

and they found that in the long term, China should pursue a

regional-wide free trade agreement (Estrada et al., 2012). In

addition, Findings Results show that RCEP will increase trade of

China by 1.5 percent. The income of China will increase by 2.5

percent. (Li and Moon, 2018).Facing the trend of globalization,

voices within Asia have been calling for deeper Asian integration.

(Lewis, 2013). Some scholars pointed out that the potential success

of the RCEP negotiation would depend on the extent to which

countries that are part of this partnership can reach a consensus on

substantial tariff elimination coverage, a common market access

schedule, comprehensive coverage of WTO-plus issues and behind-

the-border integration measures that enable both physical and

institutional connectivity (Das et al., 2016).

After RCEP is signed and takes effect, many scholars have made

more researches in this field. As the world’s largest trading bloc,

whether the capital markets of RCEP countries are able to jointly

withstand risks is crucial to the post-pandemic recovery of the

global economy (Zhang et al., 2023). There is a positive impact of

the RCEP agreement on all member states, as empirically

demonstrated (Ahmed et al., 2020). Some scholars argue that

unbalanced economic relations, India’s self-reliant ideology, as

well as China’s growing hegemony in the Asia-Pacific region are

among the principle factors for India to back out from the RCEP.

However, the door to participate in the future remains open for

India (Wang and Sharma, 2021). Besides, some scholars argue that

China has contributed significantly toward the conclusion of RCEP

by engendering incentives for member countries to join through

multiple cooperative structures. China turned to be more assertive

in concluding the RCEP than in the early years of RCEP

negotiations (Yoo and Wu, 2022). It is pointed out that the

complex global value chains underlying the RCEP raise an

important question on the macroeconomic (output, inflation,

exchange rate, and interest rate) exposure of ASEAN to output

shocks in the non-ASEAN-RCEP members, within the context of

expanded regional architecture (Raghavan et al., 2022). However,

the RCEP allows the huddling of Asian economies to weaken the

influence of EU standards (Wu et al., 2022)

In the field of the impact of RCEP on international trade and

shipping industry, some scholars inferred that the signing of RCEP

has also had a significant impact on the shipping industry. It will

significantly promote the increase in container shipping between

Chinese coastal ports and Japan, South Korea, ASEAN, Australia

and New Zealand, reduce export costs, and further increase the

proportion of near-ocean container routes (Li et al., 2022).It is

important to build international shipping hubs, use new

technologies to promote the development of the shipping

industry and related service industries and form a domestic and

international dual-circulation industry development structure by

the RCEP (Chang, 2022).At present, the recovery of the shipping

industry in 2021 and the signing of RCEP make the reconfiguration

and optimization of the container shipping network a very

important task (Li et al., 2022). By establishing the international

logistics risk measurement index system, it can hopefully play a

preventive and guiding role in the research of international logistics

risk assessment and the international logistics risk management of
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RCEP enterprises (Yan et al., 2022). Besides, we find that tariff

reduction by RCEP has an effect of strengthening signatories’ global

value chain positions and participation both in the short run and

long run (Wen et al., 2022).

However, there are few researches about the influence of RCEP

on shipping market regulation. After the signing of RCEP, the

market access threshold can be lowered to reduce the cost of foreign

enterprises to enter the region. However, at the same time, in order

to ensure the economic security and development of the region,

follow-up regulatory measures should also be strengthened (Liu

et al., 2022).To promote China’s export trade, we should give full

play to the functions of the customs of various countries and

improve the efficiency of regulatory procedures (Fan et al., 2022).

During the transitional period, soft law and non-state actors will

play important roles in bridging the regulatory divide under the

shadow of domestic regulation (Wang, 2022).

In a word, this paper fills a gap in the research on the impact of

RCEP on shipping market regulation. RCEP states that the

objectives of the agreement include progressive liberalization of

trade in services and to create a liberal, facilitative and competitive

investment environment in the region (Jusoh and Ramli, 2021). In

the field of international shipping, RCEP has had a certain impact

on the regulation of China’s shipping market, and it is also the

purpose of Chinese government to provide investors with a

transparent, predictable and effective regulation. Therefore, it is of

great value to do this research in this field.
3 Influence: China’s shipping market
supervision in the RCEP region

The global trade and economic situation is currently fluctuating,

and the international shipping market faces many uncertainties. By

fully understanding the international background of the RCEP with

respect to shipping market supervision, member countries can

better deal with these uncertainties.
3.1 East Asia’s regional integration has
further deepened, but uncertainties persist
over international cooperation

The RCEP was initiated by the ASEAN. After 31 rounds of

“marathon” negotiations over eight years, and overcoming the huge

recent difficulties brought by COVID-19, the parties finally reached

consensus on market access and completed the legal review of over

14,000 pages of text, enabling the agreement to be signed on schedule

(Ministry of Commerce of the People’s Republic of China, 2020a).

The signing of the RCEP shows the common will of Asia-Pacific

countries to maintain multilateralism and free trade. It is among the

most important achievements of East Asian economic integration for

over two decades, particularly since the implementation of China’s

free trade zone strategy (Song, 2021). In recent years, the

international environments have changed rapidly, with the on-

going global recession, the protectionist behavior of some countries

has intensified the global slow growth (Gaur, 2020). Rising
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protectionism and the US–China trade friction has great negative

impacts on ASEAN and East Asia. Meanwhile, the purpose of the

RCEP is to be a modern, comprehensive, high-quality, and mutually

beneficial economic partnership agreement for East Asian nations

(Shimizu, 2021). Besides, the RCEP is regarded as largely offsetting

the significant impact of the US–China trade friction on the world at

large. These rapidly changing international environments make

China face a complicated environment that it has never

encountered before, because China occupies an important position

in the global industrial chain and supply chain (Wu et al., 2022). In a

word, China has always unswervingly supported the multilateral

trading system, and exhibited large firmness and patience

throughout the RCEP negotiation process. This shows that

multilateralism and free trade represent the direction for the world

economy and human progress, and that openness and cooperation

are the one of ways to achieve mutual benefit and win–win results for

all countries (the State Council, 2020).

Through the RCEP, ten ASEAN member countries have

committed to even greater opening up than is required under

their “10+1” free trade agreements, thereby breaking down

barriers to trade opening and releasing huge market potential (Li

and Yao, 2022). Particularly among ASEAN members, the RCEP

has further deepened the development of regional integration in

East Asia. ASEAN members have unique geographical locations

and labor forces, among other advantages, and so form important

links in China’s international supply and value chains. They have

also become China’s largest trade partner: in 2021, China–ASEAN

trade volume hit a new record high of USD 878.2 billion, accounting

for 14.5% of China’s total foreign trade (Poster News, 2022). The

effective implementation of the RCEP will reinforce this trade

relationship. However, Japan’s wavering attitude toward joining

the RCEP and India’s last-minute refusal to do so reveal ongoing

uncertainty over cooperation. As one of the founding members of

the RCEP, India has also withdrawn from the RCEP on the grounds

that trade import and export deficit and RCEP negotiations failed to

address key concerns (Zhao et al., 2021). This paper claims that

some ASEANmembers have different starting point of interests and

trade lacks reciprocity, thus making cooperation in a certain

vulnerability. In addition, the implementation of RCEP agreement

is still in the exploratory stage. Whether the interests of all RCEP

members can be maximized and in-depth cooperation can be

achieved remains somewhat unpredictable.
3.2 COVID-19 has caused severe
shocks to global supply chains,
and RCEP will boost confidence

COVID-19 has seriously disrupted the circulation of global

supply chains. According to the United Nations Conference on

Trade and Development (UNCTAD), The year of 2020 saw global

economic output decrease by 3.5%, commodity trade fall by 5.4%,

and world shipping trade drop by 3.8%.While world shipping trade is

expected to continue recovering from 2022 to 2026, the medium and

long-term outlook is still uncertain (UNCTAD, 2022). However, the

signing and implementation of the RCEP is boosting the
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development of regional integration and deepening cooperation

among member countries, thereby ensuring the stability of regional

supply and industrial chains. The RCEP projects a strong signal

against trade protectionism and unilateralism; by promoting

multilateralism and free trade, it will strongly boost the confidence

of RCEP members in economic growth and regional cooperation and

development. According to forecasts by internationally renowned

think tanks, RCEP members’ exports, foreign investment stock, and

GDP will increase on average by 10.4%, 2.6%, and 1.8%, respectively,

from the baseline year to 2050 (Ministry of Commerce of the People’s

Republic of China, 2020b). At present, with the continuous

optimization and adjustment of epidemic prevention and control

measures by the government of China, China has achieved a major

and decisive victory in epidemic prevention and control (Xinhuanet,

2023). The recovery of the global industrial chain and the stability of

the supply chain have provided a more solid guarantee for promoting

economic in the Asia-Pacific region in the future.

Nearly one year since its implementation, the RCEP has already

produced positive results. On the one hand, it is conducive to

optimizing the Asia-Pacific business environment by promoting the

coordination of economic and trade rules and systems and

significantly reducing the cost of intra-regional trade and

enterprise operations. For example, if a Korean-funded enterprise

in the Yantai area of Shandong Pilot Free Trade Zone purchases

parts from Japan and repackages them for sale in China, the RCEP

rules will reduce the tax cost by 100,000 yuan. On the other hand,

the RCEP is also conducive to building a regional industrial chain

division system with inclusive development and complementary

advantages, and to promoting the integration and upgrading of

regional industrial and supply chains. With the wide application of

tariff reductions and cumulative rules of origin under the RCEP,

some manufacturing enterprises will form an industrial chain

division mode that first develops and designs in China then

purchases, produces, and processes in Southeast Asian countries

such as Vietnam and Indonesia, before finally exporting finished

products to other parts of the world. This serves the purpose of

reducing enterprise costs by extending regional industrial chains

(China Free Trade Zone Service Network, 2022a). The final deal

matches the original objective of the RCEP, which is to knit the

region together and allow firms to build supply chains across the

region to deliver goods, services, and investment to Asian markets

more seamlessly (Elms, 2021). In this process, the RCEP is

promoting economic recovery and the revival of interregional

maritime transport services.
3.3 The RCEP connects with China’s
supervision rules and systems to promote
development of the shipping industry

3.3.1 Comparison of the shipping market
supervision system in China before and after the
establishment of RCEP

Some scholars recognize that the RCEP’s relaxation of market

access and the elimination of tariffs will deepen the cooperation

among countries and improved the ability of participating
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countries’ capital markets to withstand risks (Zhang et al., 2023).

Before RCEP taking effect, it has been known that RCEP will be a

WTO-plus arrangement, which focuses on trade in goods, several

types of services and investment (He and Yang, 2015). The objective

of the RCEP agreement include progressive liberalization of trade in

services. So, it is necessary to create the necessary environment for

all forms of investments, streamline and simplify procedures for

investment applications (Jusoh and Ramli, 2021). As we know, the

RCEP negotiations were launched by leaders from the ten ASEAN

members and other five ASEAN’s partners in 2012, while China

Shanghai Pilot Free Trade Zone (FTZ) was first established in 2013.

We can find that, the construction of FTZs shoulders the important

mission of accelerating the transformation of government

functions, innovating government management methods,

speeding up the transformation of government management

system from prior to in-process and post-event supervision, and

promoting trade and investment liberalization (Xiao and Zhang,

2017). China’s domestic reform and the RCEP negotiations are

carried out simultaneously, which is a long process.

After the establishment of RCEP, the Chinese government

proposed to give full play to the functions and roles of the

government, adhere to the rule of law thinking and ways to

perform market supervision functions, strengthen Operational and

Post-operational Oversight, and promote the institutionalization,

standardization and proceduralization of market supervision (the

State Council, 2014). In September 2020, the Ministry of Transport

promulgated the Guiding for Strengthening and Regulating

Operational and Post-operational Oversight (China Maritime

Safety, 2020). In this background, combined with the characteristics

of the international shipping market, this paper holds that the

ultimate goal of China’s current international shipping market

supervision system is to establish an open, competitive, honest and

law-abiding modern shipping system with strong supervision. In the

field of international shipping, the Chinese government’s supervision

on the shipping market has also changed before and after the signing

of RCEP (See Table 1).

3.3.2 The main embodiment of the connection
between RCEP agreement and China’s shipping
market supervision system

Of the 15 RCEP member countries, most are close to the sea and

some have vast coastline. China is the world’s largest trading

country in maritime transport services and has the second largest

number of registered ships. Alongside Japan, South Korea, and

Singapore, it plays a key role in regional maritime transport. The

RCEP sets shipping-related rules concerning customs procedures,

trade facilitation, and other matters, prioritizing the predictability,

transparency, convenience, and efficiency of regulation (Chang,

2022). In recent years, China has attached great importance to

constructing pilot free trade zones throughout the country and the

Hainan Free Trade Port, as well as implementing a series of

innovative policies in the shipping field.

The connection between the RCEP and China’s shipping

regulatory rules and systems is mainly reflected in the following

aspects. On the one hand, in terms of market access, China

established the pre-entry national treatment and negative list
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system by the Foreign Investment Law in 2019 (Cui and Wu, 2019).

Some scholars pointed out that, under the RCEP, China’s services

trade liberalization level reaches the highest level of existing free trade

agreements (Wang et al., 2021). We find that the RCEP adopts two

commitment models: positive list and negative list. In the short term,

China has adopted a positive list in the field of services trade,

improving the openness up of the promised areas to a higher lever.

While China also undertake to transform the positive list into a

negative list within six years following the RCEP’s entry into force.

This requires China to accelerate the improvement of market

supervision, including for the shipping market, and improve the

level of trade facilitation. On the other hand, the RCEP is promoting

the coordinated development of the supervision mechanism for

China’s domestic shipping market. The Chinese government will

strengthen operational and post-operational supervision and risk

prevention. This is in harmony with the government’s supervision

system during and after the reform of China’s pilot free trade zones.

At the same time, RCEPmember countries are influenced by different

geographical locations and economic development levels. This may

lead some RCEP members to consider adjusting their respective

shipping market supervision models, so as to further reduce trade

costs and promote the development of advantageous industries in the

region (Zhai, 2021). In short, the shipping industry plays an

indispensable role in connecting the domestic and international

double cycle. The RCEP will promote the further development of

China’s shipping industry through trade facilitation and more

suitable customs procedures and shipping rules (Chang, 2022).
4 The main contents and features of
new shipping market supervision
under the RCEP

Although the RCEP contains no special chapter of relevant

regulatory content, regulatory issues—including on shipping

market supervision, cannot be ignored in implementing the

agreement. Based on the above background, this section mainly

expounds the principal contents and features of RCEP shipping

market supervision.
1 RCEP Chapter 4 Customs Procedures and Trade Facilitation, Article 4.10

Advance Rulings and Article 4.14 Risk Management.
4.1 Shipping supervision contents
of the RCEP

The RCEP agreement covers new liberalization commitments in

goods, services, investment, and addresses some emerging behind-
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the-border trade issues, to forge more transparent, open, and

inclusive trade rules. Its aim is to build a comprehensive, modern,

inclusive, and high-quality free trade agreement (Sheng and Jin,

2022). At the same time, the RCEP is an important component of

China’s free trade area strategy. To date, China has signed 19 free

trade agreements with 26 countries and regions. Compared with

other free trade agreements, the RCEP has obvious advantages in

the degree of openness. Accordingly, it will help China to achieve

greater institutional openness and participate more effectively in

constructing an integrated regional market. The written agreement

includes a preface, 20 chapters and 4 annexes. Among them, the

chapters are related to supervision mainly including: customs

procedures and trade facilitation (Chapter 4), standards, technical

regulations and conformity assessment procedures (Chapter 6), and

competition (Chapter 13). Chapter 4 sets three objectives: first, to

ensure the predictability, consistency, and transparency of each

contracting party’s application of customs laws and regulations;

second, to promote the effective management of customs

procedures by each contracting party and the rapid customs

clearance of goods; and third, to simplify the customs procedures

of each contracting party and make them as consistent as possible

with relevant international standards. In addition, Chapter 4

contains specific provisions on pre-adjudication and risk

management1. Chapters 6 strengthens information exchange and

cooperation between all parties in the focal fields (China Free Trade

Zone Service Network, 2022b). Chapter 13 contains specific

provisions on competition legislation, law enforcement

cooperation, consumer protection, and other aspects. Through

strengthening regional cooperation in formulating and

implementing competition laws and regulations, the contracting

parties can effectively promote market competition, thereby

improving economic efficiency and increasing consumer welfare.

Importantly, RCEP rules fully reflect the inclusiveness and

flexibility of the agreement. In particular, considering differences

in the economic development level of each member country, the

RCEP provides a reasonable transition period for Brunei,

Cambodia, Laos, Myanmar, and other RCEP member countries to

strengthen their domestic legislation and improve their market

supervision systems. In addition, the market access provisions

and negative list model for trade in goods (Chapter 2), trade in

services (Chapter 8), and investment (Chapter 10) also indirectly

involve market supervision.
TABLE 1 Comparison of China’s shipping market supervision before and after the establishment of RCEP.

Shipping supervision Before the establishment of RCEP After the establishment of RCEP

Subjects of supervision Ministry of Transport (mainly) Ministry of Transport (mainly)

Forms of supervision Pre-supervision More attention to operational and post-operational oversight

Contents of supervision Safe, efficient Safer, more accurate and efficient

Resources of supervision Traditional resources More digital and intelligent, more abundant resources
Source: According to the China’s shipping market supervision before and after the establishment of RCEP
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4.2 Main characteristics of shipping market
supervision system under the RCEP

4.2.1 Obvious digital development trend in
shipping supervision

China attaches great importance to the open rules and policies

contained in the RCEP, and is determined to implement its

requirements on the basis of conforming to China’s actual

conditions. Notably, the RCEP helps to promote and strengthen

the establishment and implementation of e-commerce and digital

trade in the Asia-Pacific region (Wu et al., 2021). Specifically, on the

one hand, in addition to traditional provisions, the RCEP also

proposed to include new provisions on data flow, information

storage, and related matters for the first time under the premise

of compliance with national laws and regulations. Meanwhile, to

promote rapid development of the digital economy, the RCEP

includes specific provisions on transparency, network security,

economic and technological cooperation, and many other areas. It

also proposes to maintain the practice of not imposing tariffs on e-

commerce, and promotes mutual trust in policies and mutual

recognition of rules and enterprise interoperability among RCEP

members. On the other hand, COVID-19 has accelerated the

development of digital trade. Chapter 12 of the RCEP not only

encourages domestic digital trade within member countries but also

requires the promotion of cross-border digital trade among

members2. Although the RCEP contains no specific chapter on

strengthening supervision of digital shipping, all members are

legally obliged to abide by the goal of the agreement and protect

the healthy development of digital trade. This is highly relevant to

the development of digital shipping supervision in China.
4.2.2 Ongoing improvement in shipping
management and supervision capabilities

In recent years, shipping management and supervision

capabilities of major Chinese ports have been continuously

improving. In Shanghai, for instance, the Yangshan Maritime

Safety Administration has been committed to innovating in

information services and auxiliary shipping management.

Through big data, China has independently researched and

developed the BeiDou Navigation Satellite System, navigation

support, and other technical means; continuously improved

navigation security; strengthened risk prevention and control and

early warning capabilities; and constantly improved shipping

supervision methods (Wang, 2021). With new impetus from the

RCEP, members ’ shipping management and supervision

capabilities will continue to improve. The shipping management

departments of member countries have established real-time

information sharing and interconnection with shipping

enterprises, ports, and other parties involved in the shipping

market. This will promote the upgrading of existing domestic

shipping management and shipping supervision methods.

Moreover, shipping data interconnections can promote
2 Chapter 12 of the RCEP
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independent reform and innovation by governments of RCEP

members, giving primacy to open and shared digital shipping

supervision, helping port and shipping enterprises improve

operational efficiency, and further promoting the healthy and

orderly development of the shipping industry.
4.2.3 More open and transparent shipping
market supervision

Effective implementation of the RCEP will promote further

improvement of openness in various fields, including the

shipping industry. The RCEP has simplified customs

clearance procedures and requires members to manifest their

commitment to liberalizing trade in goods within a relatively

short time, with the ultimate aim of zero tariffs on 90% of

goods. China’s commitments to openness for trade in services

are higher under the RCEP than under any other free trade

agreement the country has signed. Notably, further improving

the openness of the shipping sector must be accompanied by

stronger but also more transparent and open supervision of the

shipping market. The RCEP requires improvements in

regulatory transparency and approval efficiency for trade in

services, and also imposes requirements for the openness and

transparency of self-regulatory organizations. These provisions

will help members actively improve their business environment

and ensure that shipping market supervision becomes more

open, fair, and just.
4.2.4 Members are allowed to set a transition
period for improving their domestic legislation
and regulations

The RCEP takes full account of each member country’s actual

conditions and tailors requirements for market opening accordingly.

The guiding principles of RCEP negotiations emphasize that the

differences between countries and their different environments

should be recognized through the adoption of appropriate and

flexible forms providing special treatment to least-developed

members. The RCEP embodies the principle of gradual and

pragmatic opening on the basis of the World Trade Organization,

and seeks to balance interests in market access and rules in various

fields. For example, less-developed countries such as Laos, Myanmar,

and Cambodia can maintain a negative list for trade in services for a

longer transition period (Yu et al., 2022), giving them more time to

improve domestic legislation and regulatory systems. These flexible

requirements also suggest directions for reform and development in

some RCEP member countries. Some scholars contend that,

compared with the Comprehensive and Progressive Agreement for

Trans-Pacific Partnership, the RCEP accommodates the different

needs of developing countries within the framework of a traditional

free trade agreement (Quan and Gao, 2022). The RCEP

comprehensively integrates and upgrades market access rules for

trade in services from the original General Agreement on Trade in

Services and the China–ASEAN Free Trade Agreement. Themodel of

both using a positive list and a negative list has been adopted for trade

in services, taking into account the actual development needs of

member countries.
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5 Challenges confronting the
development of China’s shipping
supervision under the RCEP

The RCEP’s implementation is not only injecting new vitality

into true multilateralism and free trade but also reinvigorating the

shipping industry. However, shipping supervision under the RCEP

faces several challenges in the process of development.
5.1 There are still risks and loopholes in
shipping supply chains

RCEP agreement was concluded in a time of heightened

uncertainty in the global economy and in the middle of the

largest economic downturn in almost a century from a pandemic-

induced global recession (Drysdale and Armstrong, 2021). As we

know, RCEP began in late 2012 as an effort to unravel what has

often been called the “spaghetti or noodle bowl” of overlapping and

inconsistent rules that can impede trade. While most of the

countries in the region have extensive experience in trade and are

outward oriented, trade in Asia has been bedeviled with challenges.

This includes a range of both tariff and non-tariff obstacles that have

made it more difficult than might be expected to trade, especially for

final products, within the region (Elms, 2021). In addition, within

the RCEP region, low-end industrial chains are predominant in

Southeast Asia whereas high-end industrial chains predominate in

Northeast Asia. These industrial chains need to establish efficient

supply chain management, and the shipping industry plays a key

role in providing supply chain services in the region.

However, there are several risks and loopholes in the

development of shipping supply chains. On the one hand, the

influence of uncertain factors, such as the COVID-19 pandemic,

can adversely affect the security and stability of regional industrial

and supply chains. COVID-19 has not only aggravated the risk of

supply chain disruption but also driven up shipping costs. In April

2022, China’s efforts to control the epidemic significantly

impacted on domestic supply chains, especially with the

escalation of containment measures in Shanghai. Consequently,

foreign trade through all Chinese ports has declined. According to

China Port Network, national foreign trade cargo throughput

decreased by 4.2% from April 2021 to April 2022, while the

decrease in coastal foreign trade cargo throughput was 3.1%

(China Port Network, 2022). At present, with the great victory

of epidemic prevention and control in China, the stability of

supply chain contributes to the recovery of regional and global

economy. On the other hand, in the past few years, the world trade

environment has changed dramatically. International markets,

global industrial chains and supply chains have undergone

structural changes under the influence of COVID-19.Some of

the world’s larger economies have had diverse reactions to the

RCEP. The United States has a mixed attitude towards the RCEP,

arguing that it strengthens the ties between Asian economies but
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at the same time intensifies competition between major powers

(Chatterjee, 2021). Currently, rising protectionism and the US-

China trade friction has great negative impacts on ASEAN and

East Asia. The signing of the RCEP is expected to trigger the

gradual overcoming of the challenging global economic situation

characterized by protectionism and the COVID-19 pandemic

(Shimizu, 2021) . In a word, These rapidly changing

international environments make China face a complicated

environment that it has never encountered before, because

China occupies an important position in the global industrial

chain and supply chain (Wu et al., 2022).
5.2 Transport supervision and coordination
among RCEP members is insufficient

After the RCEP came into effect, the Chinese government issued

guiding opinions on how to implement the agreement on January

28, 2022, advocating a series of measures to promote the

convergence of domestic market regulatory rules with

international economic and trade rules and obligations. These

opinions also called for active use of the RCEP as a multilateral

mechanism to promote cooperation (China Quality News, 2022).

However, a big gap persists in the consistency and coordination of

RCEP members’ respective policies. The agreement has imposed

consistency on rules in some fields but not yet sufficiently aligned

policies in others. One reason is the significant development gap

between member countries, explained by geographic location,

economic features, and other relevant factors; moreover, each

RCEP member has distinct regional advantages and industrial

structure characteristics. The signing of the RCEP agreement will

certainly bring about a collision of cultures, policies, and

technologies among various countries. A series of new issues and

debates will continue to emerge (Liu et al., 2022). Another reason is

that member countries adopt different regulatory models according

to their respective national conditions. For China, opening up needs

to expand and achieve a high level to promote effective

interconnections with Southeast Asia. Other RCEP member

countries are also obliged to formulate a higher standard open

arrangement policy, and joint efforts in this regard will produce

positive results (Chi, 2022). In the field of shipping, RCEPmembers’

shipping market supervision needs to be further coordinated and

running- in. To increase mutual trust and recognition, the

management mode of each special customs supervision area may

be appropriately adjusted.
5.3 China’s domestic legal system for
shipping supervision is imperfect

In substance, the RCEP allows the Parties to have more

autonomy to cultivate consensus and re-adjust the regional legal

order as it reasserts the dominance of domestic regulation (Wang,

2022). The RCEP requires all members to promptly publish relevant
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policies, laws, regulations, rules, and management measures to

ensure transparency and openness and that all members abide by

them. To conform with these requirements, all RCEP member

countries will have to improve their domestic legislation. In the field

of shipping, laws and regulations need to effectively guarantee

supervision of the international shipping market.

At present, however, China’s shipping laws and regulations are

deficient and need improvement. It lacks a special economic law of

shipping market for the government to effectively regulate and

control the operation rules of shipping market in China. Some

scholars have found that the Shipping Law has been absent for a

long time in China’s marine legal system (Zhu, 2022). The

international shipping market is regulated by China’s Anti-

Monopoly Law, Anti-Unfair Competition Law, and International

Maritime Regulations. The Anti-Monopoly Law is a general law

that applies to the international shipping market, systematically

stipulating the scope, types, and composition of monopolistic

behavior and the applicable investigatory procedures. There law

proscribes three kinds of monopolistic behaviors: monopoly

agreement, abuse of market dominance, and concentration of

operators. Although these provisions of the Anti-Monopoly Law

all apply to international shipping, effective institutional

connections are still lacking at the operational level. Relatively

speaking, the International Maritime Regulations and the Detailed

Rules for the Implementation of the International Maritime

Regulations are highly targeted normative legal documents.

However, as they are administrative in nature, rather than

specifically focused on the shipping market, these regulations are

relatively ineffective. Moreover, they are subordinated to the Anti-

Monopoly Law, Anti-Unfair Competition Law, and other superior

laws in China’s legislative system, and obstacles are often

encountered in the enforcement process. Even if the International

Maritime Regulations impose strict provisions, they will not apply

where the Anti-Monopoly Law or other superior laws are also

violated. Therefore, China needs to promulgate a Shipping Law as

soon as possible, with the main function of regulating shipping

economic activities. The RCEP will play an important role in

establishing the value position of China’s shipping market

legislation, and will guide improvements in effectively supervising

the shipping market and resolving shipping disputes.
5.4 Environmental-protection problems in
shipping supervision

RCEP is becoming the largest free trade agreement with nearly

half of world’s CO2 emissions. As its members are also important

participants in global value chains, it is of great significance to

realize the impact of global value chains participation on CO2

emissions in RCEP countries (Qian et al., 2022). As reported by

UNCTAD in 2021, the International Maritime Organization (IMO)

has carried out a series of actions targeting greenhouse gas

emissions, aiming to reduce carbon emissions from international

shipping to no more than 40% of the 2008 level by 2023. For
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example, in June 2021 the IMO adopted an amendment to Annex

VI of the International Convention for the Prevention of Pollution

from Ships, setting energy efficiency targets and introducing other

requirements to reduce the carbon density of ships. The IMO also

planned to set up a non-governmental organization, namely the

International Maritime Research and Development Board(IMRB)

(UNCTAD, 2021). In particular, developing countries should pay

attention to environmental protection in the process of shipping

supervision. Some scholars pointed out that the zero tariff

orientation of the RCEP agreement would certainly accelerate the

flow of low value-added products from the regional countries.

Therefore, special attention needs to be paid to the pollution and

emissions brought about in the opening up to the outside world to

mitigate the corresponding negative externalities of environmental

pollution (Liu et al., 2022).

Over recent years, China has attached great importance to

environmental protection in the shipping field. For example, the

State Council promulgated the Regulations on the Prevention and

Control of Marine Environment Pollution by Ships in March 2018;

The Ministry of Transport promulgated the Regulations for the

Management Emergency Preparedness and Emergency Disposal of

Marine Environmental Pollution in People’s Republic of China in

January 2011,and it was revised in May 2015;Then, the China

Maritime Safety Administration promulgated the Implementation

Plan of the 2020 Global Marine Fuel Sulfur Limit Order in October

2019 (Sohunet, 2022). Through the promulgation of this series of

policies, the Chinese government is actively tackling the

environmental problems associated with shipping. At the same

time, under relevant regulations of the Ministry of Transport, the

Maritime Supervision Department is supervising and managing the

pollution-prevention activities of shipping companies. However,

shipping companies often encounter supervision by multiple

governments and duplicated inspections. Whether it can achieve

the stronger supervision and more efficient operation needs

further evaluation.
6 Suggestions for improving
China’s shipping market
supervision under the RCEP

The above analysis shows that although there are challenges for

shipping market supervision under the RCEP, China is capable of

overcoming difficulties and coping with crises. This paper offers the

following suggestions for meeting these challenges.
6.1 Enhance the anti-risk capability of
shipping supply chains

With the ongoing impact of trade protectionism and COVID-

19 on the global economy, the circulation of industrial chains is

blocked and risks to shipping supply chains have been amplified.
frontiersin.org

https://doi.org/10.3389/fmars.2023.1155452
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org


Shi 10.3389/fmars.2023.1155452
Strengthening the anti-risk capability of shipping supply chains in

the RCEP region is crucial to ensuring the stability and security of

global industrial and supply chains. China should actively

contribute in three main respects. First, in terms of domestic

circulation, it is necessary to further promote the cluster of

industrial chain, thereby reducing the political, production, and

logistics risks posed by potential changes in the international

environment. Second, in terms of international circulation, we

should build a new pattern of shipping supervision with a higher

degree of openness. Supported by the cooperation platform of the

IMO and RCEP, some green channels should be added to ensure

smooth supply chains for key goods. Third, China’s opening should

be wider and deeper to attract more high-quality foreign capital into

the country while also encouraging domestic enterprises to go

global. Such endeavors will help to build a more stable and secure

regional and even global supply chain system.

Shipping is the primary channel of cargo transportation and

important for ensuring the security of supply chains. However,

confronted by rapidly changing global supply chain demand, the

shipping industry must not only adjust and adapt constantly to

changes but also overcome the impact of many unpredictable and

uncontrollable external factors, such as geographical conflicts, etc.

The global international shipping market needs more cooperation

from all parties in industry and supply chains to guarantee the

healthy and orderly development of the entire industry. For RCEP

members, it is crucial to strengthen communication and

cooperation between shipping and cargo enterprises in the

shipping market. Only through coordinated development of

upstream and downstream supply chains in the region, focused

on building resilience, can a win–win situation be achieved.
6.2 Promote coordinated supervision of
shipping among RCEP members

With the RCEP providing an important platform for aligning

regional markets, all member countries need to strengthen and

ensure the fairness of legislation and law enforcement, in terms of

equal access, fair competition, protection of property rights, and

transparency of supervision. It is also necessary to promote the

realization of regional market supervision, as well as information

sharing and multilateral mutual recognition among customs

departments. When conditions are ripe, start mutual recognition

consultation among RCEP member countries on trade service rules,

management and standards (Chi, 2022). China should strengthen

its cooperation with RCEP countries in trade facilitation and cross-

border e-commerce to better achieve complementary regional

economic development (Cai et al., 2022).

RCEP members should also actively engage in international

exchanges and cooperation to promote coordination in shipping

supervision. In particular, when facing complex challenges to

competitive order in the regional shipping market, RCEP

members should communicate, cooperate, and strive to reach

agreement. This paper suggests that it is necessary to hold regular

summits on international shipping regulation in the region,

improve mechanisms for information exchange and feedback, and
Frontiers in Marine Science 09276
absorb the international beneficial shipping supervision legislation

and law enforcement concepts. Furthermore, in strengthening

regional cooperation on shipping supervision, all RCEP members’

interests should be fully protected. Besides, the RCEP Joint

Committee should prioritize devising and establishing a special

regional shipping supervision and cooperation mechanism, with all

member states represented in this process. It is responsible for

formulating the plan for cooperative regulation of the shipping

market, implementing the regulation plans, and setting up an expert

committee to provide decision-making suggestions. To the end, the

government should actively resolve disputes and provide reasonable

solutions, reflecting the government’s regulatory role and function.

For disputes that require arbitration and judicial proceedings,

choose arbitration institutions and recognized international

certification bodies in advance (Liu et al., 2022).
6.3 Further improve China’s domestic legal
system for shipping supervision

Only by establishing a good shipping legal system can China

strengthen effective supervision of the international shipping

market and guarantee its good operating order. All of the world’s

developed shipping countries attach great importance to

establishing robust shipping laws and regulations based on their

respective national conditions. For example, the United States has

laws and regulations for shipping enterprises, shipping

transportation and other links, and its legal and regulatory system

for shipping was established very early. Besides, the United States is

represented by case law, meaning that maritime and shipping laws

have strong practicality in specific practice process. In China, by

contrast, the Detailed Rules for the Implementation of the

International Maritime Regulations (revised in 2017) not only

include substantive rules on international shipping market

supervision but also procedural rules for supervision, inspection,

and other matters. In addition, the superior Anti-Monopoly Law

applies to any anti-competitive behavior in the international

shipping market. Revised in 2016, the International Maritime

Regulations include a special chapter on “Investigation and

Handling,” which gives the State Council’s Transportation

Department responsibility for investigating and handling

behaviors that may damage fair competition in the international

shipping market, where necessary by implementing prohibitive or

restrictive measures.

Notably, although China joined the 1974 Convention on a

Code of Conduct for Liner Conferences and so is theoretically

bound by its provisions, the Convention has not been translated

into China’s domestic law. In addition, the Convention has been

marginalized internationally, and its importance for and influence

on the international shipping industry have greatly decreased.

China needs a complete shipping law to effectively regulate

monopolistic and anti-competitive behavior in the international

shipping market, given the limited operability of the general Anti-

Monopoly Law. Overall, China should establish and improve its

legal system for supervising the international shipping market,

including stronger regulation to preserve the competitive order
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and a robust guarantee for the healthy, sustainable development of

China’s shipping industry.
6.4 Pay attention to and strengthen
environmental protection
in shipping supervision

Some scholars have pointed out that economic and trade can

only play a role in a favorable environment: for instance, if the

manufacturing industry is expanded without considering the

environmental impact, no matter how many new markets the

RCEP opens up, it will definitely affect trade development and

regional integration process in the end. This is a key challenge in

promoting regional integration, and can only be solved by RCEP

members reaching consensus on issues of environmental protection

and strengthening cooperation to address them (Chi, 2022). Some

scholars have found that it will be useful in developing carbon-

neutral plans for various countries as well as coordinated

sustainable development for RCEP regions. The fundamental

issue regarding low-carbon economic development in RCEP

countries at the moment is how to reduce resource consumption

(Zhang et al., 2022).

In China, it is worth emphasizing that the governments’

participation is key to realizing their active supervision and

shipping enterprises’ use of clean energy to protect the

environment (Xu et al., 2021). First, Chinese governments should

issue relevant laws, regulations, and policies from the top-level

system design level to ensure the supervision of environmental

protection. At the same time, they need to publicize relevant port

and shipping enterprises to raise the environmental awareness of all

parties in the shipping market. Second, shipping market entities

that violate relevant environmental-protection regulations should

be punished according to the law, through fines, exposure,

suspension of business pending rectification, and other sanctions.

Those shipping companies unwilling to cooperate with or even

hindering the development of clean energy industry should more

severely punished. Finally, RCEP member governments can attract

investors to finance the construction of local ports and terminals by

setting up projects and providing a supportive policy environment.

In combination, shipping enterprises that use clean energy can be

given financial subsidies. Ultimately, all parties in the shipping

market will benefit from environmental protection.
6.5 Realize the coordination of
digital port and shipping supervision
among RCEP members

Varied institutional designs of the RCEP’s inner-FTAs suggest that

uneven liberalization of data flows and regulatory fragmentation are

prominent among the parties, but the inner-FTAs are still rooted in the

conventional rationale of embedded liberalization (Wang, 2022).

While, Digitalization is an important goal for the future development
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of the global port and shipping industry around the world. The

outbreak of COVID-19 has accelerated the digital development of

the shipping industry. International shipping centers such as

Singapore, London, and Los Angeles, as well as various countries

and regions, are actively implementing measures to accelerate the

transformation and development of digital shipping (Wang, 2021). The

digitalization of shipping supervision entails new approaches and

contents. In China, it is necessary to establish a dedicated digital

platform for shipping supervision. Moreover, it is important to

assemble a multidisciplinary team of experts and scholars in anti-

monopoly law, shipping law, digital technology, and other relevant

domains, tasked with studying and deepening understanding of the

digital development trend in shipping. This team should focus on

issues such as shipping blockchain, and provide timely and reliable

information on the international shipping market to RCEP members.

On this basis, digital shipping supervision in the RCEP region will

eventually be unified. China should strengthen its cooperation with

RCEP countries in trade facilitation and cross-border e-commerce to

better achieve complementary regional economic development (Cai

et al., 2022). In this process, Chinese government can contribute

China’s plans to RCEP member countries and make due

contributions to international cooperation in the region.

Besides, through the digitization of shipping supervision,

supervising authorities will be able to grasp the actual situation by

accessing real-time data on all shipping links and participants, and

communicate with supervised parties at any time (Fan and Zhou,

2020). Thus, the digital development of shipping supervision will

promote the digital development of industries, including shipping

trade. The shipping industry itself needs to further strengthen the

management of transportation supply chains through digital

technologies such as big data, cloud computing, and artificial

intelligence. This will promote the objectives of improving

efficiency and service levels.
7 Conclusion

The RCEP brings together developed, developing, and less-

developed countries. The terms of the agreement fully recognize

differences in members’ economic development level and system

differences, and give certain comfort to all member countries,

especially the underdeveloped. However, due to the flexibility and

differences in rules and standards, it is difficult to implement and

supervise the standards of the RCEP agreement, and the same is

true in the field of international shipping. Therefore, much more

progress is needed to achieve effective supervision of the shipping

market in the RCEP region. China must strengthen its supervision

of all aspects of the international shipping market and constantly

improve its system for supervising the domestic shipping market.

Moreover, all RCEP members must jointly endeavor to improve

their respective supervision systems, and cooperate in promoting

and safeguarding the effectiveness and fairness of the RCEP

supervision system. By doing so, it will be helpful to promote

regional stability and prosperity in Asia.
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Political Science and Law, Chongqing, China
The present article addresses the system of the Environmental Compensation

Fund proposed in the “Draft Regulations on Exploitation of Mineral Resources” by

the International Seabed Authority (ISA). According to the documents released by

the ISA, the fund aims to fill the liability gap in environmental pollution events

resulting from activities in the international seabed area (the Area). Previous

research has discussed the liability gap and proposed some approaches as

solutions, but study of the fund is still an unexplored territory because of the

absence of empirical evidence. Based on an analysis of the present regulations

for the Area, this work identifies the function of the fund in covering the liability

gap for environmental damage caused by the exploitation of the Area and the

possible defects of this system in practice, paying particular attention to the

financial regulations of ISA. The following viewpoints are put forward by this

study: (1) the purpose of the fund should be limited to the scope of covering the

liability gap; (2) the sources of the fund should be clarified, and sources that

might increase the burden of ISA administration on the member states should be

excluded; and (3) the payment procedures of the fund should be refined to meet

requirements, such as speedy disbursement and full damage coverage.

KEYWORDS

ISA, international seabed, damages to the exploitation of mineral resources,
Environmental Compensation Fund, “Draft Regulations on Exploitation of
Mineral Resources”
1 Introduction

As resource consumption rises dramatically and terrestrial resources face depletion,

marine resource development is becoming an important direction for human exploration

and exploitation of natural resources. Ocean resources that have been proven to be useful to

humanity include minerals such as polymetallic nodules, cobalt-rich ferromanganese

crusts, and polymetallic sulfides. Countries are not only vigorously developing mineral

resources in their own continental shelf seabeds, but also showing a strong interest in the

mineral deposits of the international seabed area (the Area), which constitutes
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approximately 65% of the total ocean area on Earth. In 2022, the

International Seabed Authority (ISA) signed contracts with

countries including China for the exploration of polymetallic

nodules, polymetallic sulfides, and cobalt-rich ferromanganese

crusts (ISA, 2022). With the rapid development of deep-sea

mining technology in recent years, interest has gradually shifted

from the exploration of mineral resources to the development of

resources in the Area. However, marine environmental protection is

as important as marine resource development.

According to the United Nations Convention on the Law of the

Sea (UNCLOS), the Area is considered the common heritage of

humanity, making it a kind of public zone or commons. Therefore,

the exploitation of mineral resources in the international seabed

area needs to satisfy the commercial requirements of individuals

without acting against international public interest. Marine

environmental protection is closely related to international public

interest. It is necessary to limit individual resource exploitation

activities through environmental protection in order to avoid the

situation described as the tragedy of the commons, in which all

stakeholders bear the consequences of individual overexploitation

of the commons due to lack of restrictions (Hardin, 1968).

Provisions for the protection and preservation of the marine

environment were prominent in UNCLOS III (Nordquist et al.,

1991). During the United Nations Ocean Conference held in 2017,

the participating countries, regions, and intergovernmental

organizations made 1,400 voluntary commitments and adopted

multiple documents, more than half of which contained marine

environmental governance-related material (Chui, 2020). It is clear

that commercial mineral exploitation in the Area cannot be at the

expense of the marine environment.

Although UNCLOS defines liability for pollution caused by

activities in the Area, specific protocols require detailed regulations

made by the ISA. The ISA has established specific regulations for

the protection and preservation of the marine environment in its

“Regulations on Prospecting and Exploration for Polymetallic

Nodules” (2000), “Regulations on Prospecting and Exploration

for Polymetallic Sulfides in the Area” (2010), and “Regulations on

Prospecting and Exploration for Cobalt-rich Ferromanganese

Crusts in the Area” (2012), all of which emphasize the protection

of the marine environment in terms of prospecting, applications for

approval of plans for exploration in the form of contracts, contracts

for exploration, and dispute resolution. The Legal and Technical

Commission (LTC), a subsidiary of the ISA, has also adopted

regulations named “Recommendations for the Guidance of

Contractors for the Assessment of the Possible Environmental

Impacts Arising from Exploration for Marine Minerals in the

Area” to provide guidance to contractors on environmental

baseline surveys, environmental impact assessments, and

environmental data collection and reporting procedures. It

is worth noting that all the foregoing regulations are aimed at

the exploration of mineral resources in the Area, and that the

provisions for environmental protection concerning the

exploitation of mineral resources in the Area have not

been specified.

Precaution first is a fundamental principle of environmental

protection. It has been practiced in the regulations on exploration
Frontiers in Marine Science 02281
activities in the Area (Wang, 2016). Institutions such as the

licensing system, production control, and environmental

assessment, which have been adopted in the regulations already

mentioned, can all be recognized as preventive methodologies (Fu

and Zou, 2012). Ex post actions are also worth taking into account,

because timely control of the spread of pollution and ecological

restoration are equally important. The “polluter pays” principle is

an important factor, and since the 1980s has been considered by the

Organisation for Economic Co-operation and Development

(OECD) and the European Community (Gaines, 1991) as a

common way to assign liability for environmental pollution

events. However, it is possible that the liability of polluters would

not fully cover the financial needs of ecological restoration and tort

compensation. This is because the polluter may have reasonable

exemptions or may not be available to pay damages. Therefore,

UNCLOS, to provide incentives for member states to regulate

contractors and facilitate ex post compensation for pollution

events, requires that the Area contract must be guaranteed by

member states. However, the scope of liabilities of the sponsoring

states is limited. According to an advisory opinion made by the

International Tribunal for the Law of the Sea (ITLOS), the primary

responsibilities of sponsoring states are to adopt a precautionary

approach and to carry out the environmental impact assessment

required by ISA regulations (ITLOS, 2011a). In other words, the

sponsoring states are not liable for compensation if the statutory

obligations have been fulfilled. Furthermore, an environmental

pollution responsibility gap will likely occur, owing to the

polluter’s exemption or inability to act in the event that the

sponsoring states are unable to shoulder the responsibility.

In practice, the ISA has taken this gap into account. The “Draft

Regulation on Exploitation of Mineral Resources”, in an attempt to

settle the problem (ISA, 2019), proposed a project called the

Environmental Compensation Fund. At present, there are two

main solutions. The first is changing the principle of liability for

polluters and guarantors from with-fault to no-fault. This idea is

based on the fact that environmental protection is a common

obligation of states and a widespread practice (Wei, 2018). The

second solution is increasing the number of subjects who are

responsible for damages, to cover the gap. The Technical

Cooperation Trust Fund under the Basel Convention on the

Control of Transboundary Movements of Hazardous Wastes and

Their Disposal provides just such a mechanism for dealing with

emergency situations (Basel Convention, 1999). The ISA appears to

have chosen the latter solution. However, the Technical

Cooperation Trust Fund aims not to bridge the liability gap but

to control pollution before the imputation of responsibility is

complete. In other words, there is little precedent for

environmental compensation funds.

The Environmental Compensation Fund in the Draft

Regulation of the ISA comprises three items: establishment,

purpose, and funding (ISA, 2019). The result is a lack of precision

and the ineffective operation of the fund. Therefore, the reasons for

the creation of the Environmental Compensation Fund and its

institutional purpose are analyzed in this paper via a normative

study. The rules of the Draft Regulation are then discussed in terms

of their strengths and shortcomings from the perspective of the
frontiersin.org
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design of the Environmental Compensation Fund in the Draft

Regulation. Finally, this paper explores feasible ways to improve

the Environmental Compensation Fund by combining the relevant

UNCLOS provisions and the existing ISA regulatory documents.
2 Why is the Environmental
Compensation Fund necessary?

2.1 The gap in liability for pollution caused
by activities in the area

The Environmental Compensation Fund addresses the gaps in

liability for damage to the marine environment. Article 194 of

UNCLOS, titled “Measures to Prevent, Reduce, and Control

Pollution of the Marine Environment”, sets out two main

directions for approaching marine protection: (1) ex ante

prevention, which tries to avoid irreversible damage to the marine

environment; and (2) ex post control, which comprises remediation

of existing marine pollution, as well as holding the responsible

parties accountable. Preventing the expansion of pollution and

controlling the damage caused by pollution are aspects of both ex

ante prevention and ex post control. However, in the process of

using the ocean and developing marine resources, it is impossible to

completely prevent the occurrence of marine pollution. Therefore, it

is of more practical significance to restore the marine environment

and offset or compensate for the losses caused. The topic of ex post

control of environmental pollution has long received attention. As

far back as the United Nations Conference on the Human

Environment in 1972, the participating countries reached a

consensus on promoting cooperation among countries on

environmental protection. It is clearly suggested in the

Declaration of the Conference that consideration should be given

to the development of international laws on liability and

compensation for environmental pol lution and other

environmental damage beyond the sovereign jurisdiction of states

(1976). Article 192 of the 1982 UNCLOS also specifies the

responsibility of states in “protecting and preserving the marine

environment,” and Article 229 clarifies the right of interested parties

to bring civil actions for loss or damage caused by pollution of the

marine environment.

Environmental damage caused by activities in the Area is a

special issue in the fields of maritime environmental protection.

However, UNCLOS does not have specific and detailed provisions

on the issue of environmental damage caused by mineral resource

exploration and exploitation in the Area. Articles 209 and 215 of

UNCLOS specify only that international rules, regulations, and

procedures should be established in accordance with Part XI of

UNCLOS as well as the domestic law of each country to determine

liability for damages by environmental pollution from activities in

the Area. At the same time, the ISA’s regulations on activities in the

Area under UNCLOS are oriented toward exploration and do not

concern exploitation. Moreover, the main marine environmental

protection measures included in these regulations remain based on

precautionary measures. For example, Regulation 31 of the

“Regulations on Prospecting and Exploration for Polymetallic
Frontiers in Marine Science 03282
Nodules” essentially requires prospectors and sponsoring states to

adopt a precautionary approach and best practices in the

performance of exploration contracts and the development of

environmental protection programs with the ISA. Under this rule,

prospectors are primarily obliged to provide written notifications

when marine pollution has occurred (ISA, 1999). It is probably

because of the limited impact of exploration on the ecosystem in the

Area that ISA regulations do not impose more stringent obligations

on contractors. However, with the development of deep-sea mining

technology, the development of mineral resources in the Area has

become a prominent issue. According to Article 235 of UNCLOS,

the scope of marine environmental protection obligations will be

expanded, but the increase in the number of parties does not mean

that the liability for damage to the marine environment will be

fully covered.

For a contractor, even if it is not necessary to consider whether

or not the relevant domestic law complies with UNCLOS Paragraph

2 of Article 209, thereby requiring the contractor to bear full

responsibility for marine pollution in the Area, the relevant

pollution damage may not be fully covered. In addition, when the

home country of the contractor is not a member state, judgments

obtained under domestic law and civil proceedings need to be

recognized and enforced in order to be effective in the contractor’s

home country. In the absence of a national treaty and reciprocity

between the member states and the contractor’s home country

regarding the recognition and enforcement of judgments, the

contractor may not pay damages promptly. In the case of a

contracting state, according to Paragraph 2 of Article 139 of

UNCLOS, a state is liable for damage to the marine environment

when, as a sponsoring state, it has failed in its obligation to ensure

and monitor the contractor’s compliance with rules regarding

environmental protection. Such liability is not capped at actual

damage and is also mitigated where the ISA and the state with

jurisdiction or control over the activity in question have potential

liability. It can be argued that the obligation of the sponsoring states

in the performance of the contract is an “obligation of conduct”

rather than an “obligation of result”. In addition, the liability of the

sponsoring states is not only a joint and several liability but also a

supplementary one. According to Article 139 of UNCLOS, if the

sponsoring states have fulfilled their obligation to carry out due

diligence, they are not liable for supplementary compensation even

if the marine environment is polluted owing to a breach on the part

of the contractor (Gao, 2013). In short, these reasons mean that

environmental pollution caused by activities in the Area is very

likely to create a liability gap, thereby preventing the timely

remediation of the marine environment.
2.2 The Environmental Compensation Fund
as a way to fill the gap

Ecological compensation is a payment for damage to ecological

functions and quality caused by development that is used to

improve the environmental quality of the damaged areas or to

create new areas with similar ecological functions and of similar

environmental quality (Cuperus et al., 1999). It is essentially a
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widely valued socialized remedy for environmental tort (Han,

2012). For instance, some researchers have studied the economic

incentives of environmental compensation (Murray and Abt, 2001).

Johst et al. (2002) were the first to devise an ecological–economic

model of compensation payment that includes species

protection measures.

Because of the mobility of the oceans, the damage caused by

marine pollution may have insidious widespread adverse effects in

the future (Han et al., 2007). In such cases, punitive measures are

not feasible because it is difficult to determine normatively

whether or not there is a significant causal relationship between

a particular act and the results of the act many years later. First, we

need to consider how to restore the marine environment.

Therefore, compensatory measures become even more

important. As early as UNCLOS III in 1979, proposals were

made that emphasize the timeliness of compensation for

damage caused by marine pollution. Among the proposals,

measures such as compulsory insurance and compensation

funds were also mentioned (Rosenne and Yankov, 1991).

These proposals have also been embedded in the 1982 UNCLOS,

of which Paragraph 3 of Article 235 explicitly requires that “States

shall cooperate in the implementation of existing international law

and the further development of international law relating to

responsibility and liability for the assessment of and compensation

for damage and the settlement of related disputes.” Under this rule,

compulsory insurance and compensation funds are also the chosen

methods for the payment of compensation. These compulsory

insurance and compensation funds are essentially institutional

arrangements for ecological compensation.

Regarding the Area, the adoption of ecological compensation by

ISA regulations on exploitation activities is more in line with the

UNCLOS regime design for the Area.

First, it may not be reasonable to regard the contractor as a full

tortfeasor in the case of pollution of the marine environment caused

by activities in the Area. When mineral exploration and exploitation

are carried out through a contract with the ISA, the contractor

satisfies not only a private interest but also a public interest under

the principle of the common heritage of humanity. It would

therefore be unfair to attribute full liability for environmental

damage to the contractor when his obligation to comply has been

met and the consequences were not foreseeable.

Second, the latent and lagging nature of pollution in the marine

environment may lead to adverse effects as a result of hidden

pollution. Where technical conditions make it difficult to trace the

source of pollution, it is also difficult to attribute to contractors and

the sponsoring states some of the impacts caused by the contractors.

Finally, because of the uncertainty of the risk of environmental

pollution from activities in the Area (in terms both of the extent

and the degree of pollution), potential contractors, particularly

those in developing countries, will be discouraged from exploiting

the common heritage of humanity through the ISA if the risks are

far higher than the expected benefits (Li and Lv, 2018). In view of

this, the ITLOS published an advisory opinion on 1 February

2011. In this document, the ITLOS makes the following statement:
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As already indicated, if the sponsoring State has not failed to

meet its obligations, there is no room for its liability under

Paragraph 2 Article 139 of the Convention, even if activities of

the sponsored contractor have resulted in damage. A gap in

liability which might occur in such a situation cannot be closed

by having recourse to the liability of the sponsoring State under

customary international law.

Hence,

The Chamber draws the attention of the Authority to the option

of establishing a trust fund to cover such damages not covered

otherwise (ITLOS, 2011b).
The ISA followed the recommendations of the ITLOS in

drafting regulations regarding the development of mineral

resources in the Area. The ISA first proposed an institution called

the Environmental Liability Trust Fund as an implementation of the

ITLOS recommendations in the “Draft Framework and Action

Plan” (ISA, 2015b). In the 2017 “Discussion Paper”, the ISA once

again proposed discussing the institution. Although the ISA

acknowledges that “the rationale for such a fund, its objectives,

and funding options will be a matter for further discussion,” the

purposes and the funding sources of the trust fund have already

been considered in Regulations 68 and 69 (ISA, 2017). The

institution mentioned above was retained in the subsequent

revisions of the “Draft Regulations on Exploitation of Mineral

Resources” and renamed the Environmental Compensation Fund

in 2018 (ISA, 2018). Despite this fact, the basic structure of the

Compensation Fund has remained substantially the same

(ISA, 2019).
3 How does the Environmental
Compensation Fund work?

3.1 The purposes of the Environmental
Compensation Fund

Ever since the ISA officially published its Draft Regulations in

2017, the purposes of the Environmental Compensation Fund have

always been as follows, except for a few non-substantive changes

in wording:
a. The funding of the implementation of any necessary

measures designed to prevent, limit, or remediate any

damages to the Area arising from activities in the Area,

the costs of which cannot be recovered from contractors or

sponsoring States, as the cases may be;

b. The promotion of research into methods of marine mining

engineering and practice by which environmental damages

or impairments resulting from exploitation activities in the

Area may be reduced;

c. Education and training programs in relation to the

protection of the marine environment;
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Fron
d. The funding of research into the best available techniques

for the restoration and rehabilitation of the Area;

e. The restoration and rehabilitation of the Area when

technically and economically feasible and supported by

the best available scientific evidence.
However, as stated previously, the Environmental Compensation

Fund inclusion in the ITLOS advisory recommendation exists to fill

the liability gap for the environmental pollution caused by activities in

the Area. In the “Draft Framework and Action Plan 2015”, the ISA

limited the purposes of the Fund to the scope of the ITLOS

recommendations (ISA, 2015b). The ISA also envisioned the

establishment of the Seabed Mining Sustainability Fund. This

would work in parallel with the Compensation Fund and be

dedicated to supporting research on marine ecological protection in

the Area, as well as the development of institutions related to marine

conservation (ISA, 2017). Although the Sustainability Fund never

progressed beyond a framework and plan, since 2017, the ISA has

integrated the Sustainability Fund into the Compensation Fund. Most

functionalities of the Sustainability Fund were absorbed into the

Compensation Fund, and the uses of the Compensation Fund have a

broader scope.
3.2 The funding of the Environmental
Compensation Fund

In the institutional design of the ISA, the Environmental

Compensation Fund consists of the following five parts:
a. The prescribed percentage or amount of fees paid to the

authority;

b. The prescribed percentage of any penalties paid to the

authority;

c. The prescribed percentage of any amounts recovered by the

authority by negotiation or as a result of legal proceedings

in respect of a violation of the terms of an exploitation

contract;

d. Any monies paid into the fund at the direction of the

Council, based on recommendations of the Finance

Committee;

e. Any income received by the fund from the investment of

monies belonging to the fund. (ISA, 2019)
The Draft Regulations do not provide a more granular

breakdown of the various sources of funding. However, it can be

intuitively recognized that the sources of funding, other than those

under item (a), are neither long term nor stable. In particular, the

sources of funding under items (b) and (c) would need to rely on

those responsible in the event of unspecified marine pollution

damages. According to the current financial revenue of the ISA,

the source of funds under item (a) of the Draft Regulations are

mainly the fees charged by the ISA to member states. Pursuant to

Article 160 (2) (e) of UNCLOS and Article 12 (i) of the Agreement

on Part XI, the administrative expenses of the ISA before obtaining

sufficient financial support for the administrative expenses from
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other sources shall be “to assess the contributions of members to the

administrative budget of the authority in accordance with an agreed

scale of assessment based upon the scale used for the regular budget

of the United Nations.” The other sources include funds obtained

by the ISA from commercial activities or donations. In addition, the

ISA published a report in 2020 entitled “The Cost Recovery Fund of

the International Seabed Authority”. In this report, the ISA seeks to

establish a Cost Recovery Fund to receive extra-budgetary and

voluntary contributions to ensure the fair reimbursement of both

indirect and direct costs it has incurred (ISA, 2020). If the content of

Article 56(a) of the Draft Regulations is expanded and explained,

the funds mentioned above can also provide financial support to the

Compensation Fund.

It should be noted that the funds of the Compensation Fund

should not include the special funds paid by contractors and

sponsoring states to the ISA. From the perspective of the current

Draft Regulations, the ISA will undoubtedly increase the obligations

for contractors and sponsoring states in this regard. However, this

does not mean that contractors and sponsoring states will not

generate indirect payment responsibilities to the Environmental

Compensation Fund. Based on the Draft Regulations of 2019, the

ISA can collect various fees, including royalties (Regulation 64),

annual reporting fees (Regulation 84), annual fixed fees (Regulation

85), and application fees (Regulation 86), from contractors and

sponsoring states for the development of mineral resources in the

Area. Fees other than the annual reporting fee and application fee,

especially the royalty fee and annual fixed fee, are of a commercial

nature and can be recognized as commercial income of ISA.

Therefore, it is perfectly acceptable to use royalties and annual

fixed fees as a source of funds for the Compensation Fund. In line

with the Chinese government’s opinion on the Draft Regulations in

2018, the funding of the Compensation Fund is derived from the

proceeds of resource development in the Area, which fully

embodies the close connection between benefit sharing and

environmental protection (Government of PRC, 2018).
3.3 Payments from Environmental
Compensation Fund

The payment procedure is an important part of the

Compensation Fund. However, the Draft Regulations do not

specify a payment procedure. The relevant regulations state only

that “the rules and procedures of the Fund will be established by the

Council on the recommendation of the Finance Committee”

(ISA, 2019).

It is not difficult to argue that the payment of funds from the

Compensation Fund should include both general expenditures and

specific expenditures, with the expenditures for scientific research,

technical support, and results dissemination being general in nature

because the realization of the associated purposes is a long-term

process. However, the expenditures used to fill the liability gap are

specific expenditures, because environmental pollution caused by

activities in the Area involves uncertainty, which is a kind of risk.

Therefore, the real cost burden will arise only when the relevant risk

is confirmed to have occurred. Risk management may also generate
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corresponding costs, but the burden of this cost is not within the

scope of payments from the Environmental Compensation Fund.

Therefore, the management costs should be absorbed by the

administrative costs of the ISA, the “environmental performance

bond” paid by contractors, and the daily management costs

incurred by contractors and sponsoring states in fulfilling their

environmental protection obligations.

The Compensation Fund is a part of the ISA’s financial system,

and its payment procedures should obey the ISA’s basic financial

rules, the relevant regulations in the “Financial Regulations of the

International Seabed Authority”, and the “Financial Rules of the

International Seabed Authority”. According to these regulations, ISA

spending generally needs to satisfy the internal rules for controlling

spending. That is, all kinds of fiscal expenditure must be authorized

by the general secretary, examined, and approved by the certifying

officers, and verified by the approving officers. Appropriation from

the Compensation Fund may in the same way be governed by the

framework of “Financial Regulations and Financial Rules”. It should

be clear that the Compensation Fund has some differences from the

Compensation Fund. The Compensation Fund usually acquires

subrogation rights after paying for the compensation and may

recover the compensation from the actual person responsible.

Therefore, the payment of a fund project owing to the creation of

tort damage usually occurs after the tort–liability relationship has

been relatively clearly defined. However, funds with function of

compensation, such as the Environmental Compensation Fund, do

not need to clearly differentiate responsibilities. When damage has

occurred, the Compensation Fund should be considered for the

repair and control of the related damages. Therefore, the

Compensation Fund, needs an exclusive payment program that can

meet the emergency needs of environmental damage repairs.

However, the issue of the payment program needs to be clarified

by ISA further before a normative analysis on it.
4 What are the deficiencies in the
Environmental Compensation Fund?

4.1 The purpose of the Environmental
Compensation Fund is too broad

Too broad an institutional purpose is not conducive to the

effective operation of the institution. This is because functionalities

that deviate from the main purposes may dilute the importance of

the core functions of the institution. In the case of the

Compensation Fund, investing too much money in other matters

may cause it to lose sufficient financial support to fill the

environmental damage liability gap. Stakeholders generally believe

that the purpose of the Environmental Compensation Fund should

be limited to that given by the ITLOS in the 2011 Advisory Opinion,

namely filling the liability gap (Council of ISA, 2019). For example,

the Australian government, while acknowledging the importance of

the Compensation Fund, stated that its functions and purposes

should be limited and that other matters not significantly related to

filling the liability gap should be attributed to other fiscal

arrangements (Government of Australia, 2018). The Deep-Ocean
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Stewardship Initiative also states that the system should be

dedicated to covering those environmental losses from activities

in the Area that cannot be recovered from contractors and

sponsoring states (DSI, 2018). The Jamaican government also

believes that making the criteria for use of the Compensation

Fund too broad could undermine the its effectiveness in achieving

consensus goals (Government of Jamaica, 2018).

Items (b) and (d) of the Compensation Fund’s purpose

essentially widen its scope to include the funding of scientific

research. However, as early as 2006, the Assembly of the ISA

established the Endowment Fund for Marine Scientific Research

in the Area. The goals of this fund include promoting and

encouraging marine scientific research in the Area for the

benefit of all humanity, while also emphasizing inclusive

support for developing countries (Assembly of ISA, 2006). Based

on the ISA’s financial reporting, as of 22 May 2019, the

Endowment Fund held capital of US$3,503,567, an accrued

interest income of US$702,463, a total disbursement of US

$582,617, and available funds (interest less expenditure) of US

$119,845 (Finance Committee of ISA, 2019a). It is not difficult to

argue that the budget for marine scientific research related to the

Area is still largely sufficient and that there is not a fiscal gap that

ne ed s to be made up th rough the Env i ronmen t a l

Compensation Fund.

Item (c) of the Compensation Fund’s purpose is not particularly

clear and has nothing to do with the original intention of the

Compensation Fund. We certainly need to recognize the strong

public nature of exploring and developing resources in the Area.

However, if the Compensation Fund’s commercial orientation is

entirely set aside, and education and training under item (c) are

regarded as the full responsibility of the ISA, not only will the

Compensation Fund be inefficient, but the related costs will not be

stably covered. Researchers reviewed the practice of ecological

service compensation in developed countries and concluded that

the market mechanism is the most effective means of internalizing

environmental costs or benefits (Gouyon, 2003). Therefore, in the

Draft Regulations in 2019, the ISA considered having contractors

share the responsibilities for education and training. Article 37 of

the Draft Regulations stipulates that contractors are obliged to

develop training programs and to train personnel from the ISA and

developing countries. This stipulation is essentially a combination

of market demand and public interest. The costs of meeting this

stipulation are mainly absorbed into the operating expenses of

market entities and do not need to seek the support of the

Compensation Fund.

Although item (d) of the purpose of the Compensation Fund

has a strong connection with the main purpose of filling the liability

gaps, according to the design of the Draft Regulations, contractors

should make their commitments to environmental restoration in

the Area in their closure plans. However, pollution from activities in

the Area may also arise even if contractors fulfill their compliance

obligations. If contractors strictly abide by their promises, the

aforementioned pollution cannot be attributed to them. The

problem that arises in such situations is exactly that of the

liability gap. There is no need for a separate provision, as it can

be fully absorbed in the purpose of item (a).
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4.2 The funding of the Environmental
Compensation Fund is not feasible

As mentioned earlier, the funding of the Environmental

Compensation Fund mainly comprises fees, fines, and

compensation and indemnities collected by the ISA, various fees

paid by contractors and sponsoring states, donations received, and

investment income. However, the funding from fines, the receipt of

compensation and indemnities, and the receipt of donations and

investments are unstable sources. As a stable source of funds, the

various types of fees collected by the administration of ISA may not be

able to fully meet the actual expenditure needs of the Environmental

Compensation Fund, and the system of collecting fees from

contractors and sponsoring states has not yet been perfected.

According to the ISA financial report, as of the first half of 2019,

56 member states of the ISA had been in arrears with their related fees

for more than 2 years. Among them, the amount of unpaid fee was on

a par with the monthly expenditure fund according to the annual

budget of the ISA (Finance Committee of ISA, 2019b). In addition, as

a funding supplement in the event that the money from member

states cannot meet the daily administrative expenses of the ISA, the

Working Capital Fund provides financial support to the

Environmental Compensation Fund. According to Article 5.3 of

the Financial Regulations, “advances made from the working

capital fund to finance budgetary appropriations shall be

reimbursed to the fund as soon as income is available for that

purpose.” The expenditure of the Working Capital Fund is an

advance and needs to be reimbursed. Therefore, the Environmental

Compensation Fund cannot withdraw funds from it. However, the

financial report of the ISA shows that the capital held by theWorking

Capital Fund can no longer fully meet the purpose of the system. The

Finance Committee has pointed out that there is a funding gap of at

least US$100,000 in the Working Capital Fund (Finance Committee

of ISA, 2019c). It may be more feasible to develop a dedicated funding

source from the fees paid by contractors and sponsoring states rather

than intercepting fees from the administrative expenses of the ISA.

The payment method and specific amounts for the royalties and

annual fixed fees are still under discussion, and it is currently

impossible to calculate the cost of the other funded projects that

these two fees could finance.
4.3 The procedure of the Environmental
Compensation Fund is insufficient

As mentioned above, although the Draft Regulations do not

clearly stipulate the payment procedures, the relevant payment

procedures should also be subject to the arrangements of the

Financial Regulations and Financial Rules. However, it is

unreasonable to deduce the procedures that the Compensation

Fund should apply simply from the aforementioned two documents.

According to the ISA’s existing financial arrangements, little

consideration is given to the fact that, in practice, the financial

process of the Environmental Compensation Fund would consume

a large amount of time. The scope and degree of marine pollution
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can very easily expand in conditions that lack technical control. The

current process for the Environmental Compensation Fund

comprises monitoring by the ISA or other marine environmental

protection organizations, establishing the occurrence of marine

environmental pollution, and carrying out the approval process

for funds under the current ISA financial rules. Marine pollution

may develop beyond the scope of the initial marine environmental

pollution before the completion of the Compensation Fund

payment process. It is very likely to be difficult to cover the actual

cost of marine environmental pollution control based on the

payment plan that has been approved. However, if existing

technology can take into account the time for the completion of

the payment process and reflect this in the budget for the actual cost

of marine pollution control after the payment process is completed,

it would seem that the time required would no longer need to be

considered. However, we should recognize the harmfulness of

marine pollution. Marine pollution is not just an economic risk,

but also a human health risk. We should not place human health

and the environment at risk unless it is necessary (Ticker and

Raffensperger, 1999). Therefore, if the process of the Compensation

Fund is paused, the purpose to close the liability gap may not

be realized.

The payment process of this system also needs to consider the

issue of start-up time. The main purpose of the Compensation Fund

is to close liability loopholes. In other words, when no one is held

responsible for the pollution of the marine environment caused by

activities in the Area, the Compensation Fund will provide funds for

the reduction and control of the related pollution. In doing so, the

payment of compensation would need to be deferred until it can be

determined, until it can subsequently be determined, whether there

is a liability loophole. Normally, such a distinction of

responsibilities requires judicial procedures. After a long period of

evidence collection and the judicial process, even if we determine

that a liability loophole does exist and start the process of paying out

of the Compensation Fund, it seems that the timeliness of

environmental compensation will have been lost. Moreover, from

a cost analysis point of view, if the process is restarted at this time,

the resulting expanded marine environmental pollution may

become an additional burden on the system.
5 Suggestions for improvements to
the environmental compensation fund

In our view, items (a), (c), and (d) of Article 55 of the Draft

Regulations should be deleted. According to the normative intent of

Section 5 of the Draft Regulations, the purpose of the

Compensation Fund has been expanded to encompass two

aspects, namely pre-event prevention and post-event control. Pre-

event prevention also reflects the investment in relevant scientific

research and the raising of awareness of the importance of

protecting the marine environment among relevant personnel

(through “education and training”). However, as mentioned

above, other fund programs of ISA have comprehensively covered

the above requirements. It is important to recognize that the
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comments made by the ITLOS in 2011 were directed toward the

post-event control of marine environmental pollution. The

dissatisfaction of stakeholders also indicates that the system will

not be appreciated by member states if it continues to retain its full

existing set of purposes, thereby making it difficult for the Draft

Regulations to be passed in the ISA Assembly. We believe that the

Endowment Fund for Marine Scientific Research in the Area

already meets existing needs and remains a trustworthy

arrangement. Because it is completely independent of the

Compensation Fund, even in terms of funding sources, there may

exist overlap between the two funds, but in practice a situation in

which spending on one fund causes operational difficulties for the

other will not arise. Therefore, this system should be reinstated in

subsequent Draft Regulations. As for the purposes outlined in

Section 55 (e), we believe that they can be retained subject to

certain conditions, in particular that the expenditure incurred in

fulfilling such purposes is sufficient to control and remediate the

marine pollution caused to the Area. However, if this expenditure

could be covered by funds from other sources, or if the responsible

subject can be identified and held accountable, the use of the

Compensation Fund for such purposes should be excluded.

In terms of funding, we need to make a macro classification of the

composition of funds under Article 56 of the Draft Regulations and to

distinguish the five sources of funds as fixed sources or non-fixed

sources. Fixed sources of funds are the basis for the stable operation of

the fund, and non-fixed sources of funds are subject to a certain degree

of contingency. However, we cannot completely ignore the importance

of non-fixed sources for fund construction. We also need to consider

the difficulty of drawing funds from other ISA financial funds.

Therefore, we should consider setting a minimum value for the

amount of capital held by the fund. When the amount of capital falls

below the minimum value, funds can be drawn from the assessed

contributions or other fees charged by the ISA to member states to

compensate. When the Compensation Fund obtains funds from other

sources that bring the capital amount above this minimum value, the

previously drawn funds can be returned to the other financial funds or

accounts of the ISA, thereby ensuring a comfortable budget for the

administrative expenses and daily activities of the ISA. This is similar to

the operation of the Working Capital Fund. We also need to pay

attention to the composition of the capital of the Compensation Fund

when it is established. This fund may, of course, also be raised in

accordance with the provisions of Article 56. However, apart from the

fees charged by the ISA, which can be drawn according to item (a) and

provide book capital for the fund in the first place, other sources of

funding will seemingly need to wait for the official operation of the

system before they can provide capital for the fund. Therefore,

consideration should be given to having member states pay a one-

time fee for the initial book capital of the Compensation Fund. In this

regard, we could consider asking countries with a large number of

potential contractors to pay more than those with relatively few

potential contractors to ensure the orderly operation of this system

for maintaining the common property of all humanity.

In terms of procedure, we need to focus on considering the

system’s timeliness in making payments. This may require making

the Compensation Fund system more flexible in terms of payment
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procedures. We could establish a fast track for approval, thereby

reducing the time spent on budget plan approvals. This could

undermine the accuracy of the budget; however, if the long-term

supervision of fees to the fund is undertaken by ISA’s Financial

Committee or other specialized agencies after the payment process is

completed, then the cost for the time from the approval process to the

monitoring process can be allocated. This means that the control of

marine environmental pollution will not be delayed because of time.

We could also introduce a system of subrogation; we must never

forget that the primary purpose of the Environmental Compensation

Fund is to fill liability gaps. Does this mean that, when designing the

system, the Compensation Fund should assume only compensatory

responsibilities? Considering the original intention of the system

design, the answer is obviously yes. However, subrogation is

necessary for the system if we want the Compensation Fund to

begin the payment process before the completion of the judicial

process for environmental pollution compensation. After

determining the liability of the contractors or other infringers, we

can demand that they reimburse the fees already paid. However, such

repayments cannot fully cover fund expenditures. We must always

keep in mind the liability gap. The scope of recovery should be equal

to the scope of the infringer’s legal liability. Expenses outside this

scope, because they are in line with the main purpose of the

Compensation Fund, are not covered by the subrogation.
6 Conclusion

Although the Draft Regulations are still being continuously revised,

the normative requirements for the development of mineral resources

in the Area have a reasonably clear outline. In the existing institutional

design, we can see the ISA’s aim of marine environmental protection.

In the discussions by shareholders, we can see that marine

environmental issues have received widespread attention. As an ex

post facto remedy for the marine environmental pollution caused by

activities in the Area, the Environmental Compensation Fund not only

meets practical needs but also has a theoretical basis. Its aims and

purpose are relatively broad, which will affect the realization of the core

objectives of the system. However, when examining the current ISA

financial situation, its funding sources are not very reliable. Therefore,

constricting the purposes of the Compensation Fund and constructing

reliable sources of and payment procedures for funding are

prerequisites for the smooth operation of this system. It is worth

noting that the research in this paper is not intended to be the final

piece of research on the improvement of the Draft Regulations, because

the object of observation in this paper is the current Compensation

Fund system. This criticism of the Compensation Fund is not intended

to deny its value, but to help the system better implement the principle

of the common heritage of humanity.
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Robust regulation has become a pursuit in risk governance of offshore drilling

operations over the recent decade. However, the idea of robust risk regulation

has not been fully developed in China. This paper aims to explore what affects the

robustness of risk regulation and how can a robust regulatory regime for offshore

drilling operations be achieved in China. It begins with an identification of risks

and values of the offshore petroleum industry, highlighting that robust regulation

is the primary means to manage such risks in offshore drilling operations. It then

discusses dimensions of regulatory robustness and assesses and compares

regulatory regimes for this high-risk offshore petroleum industry in the United

Kingdom, Norway, the United States and China. In specific, the Chinese paths to

govern the risks of offshore operations are summarized. A key theoretical debate

on regulating offshore drilling operations is which regulatory modes can better

facilitate the robustness of risk regulation. The command-and-control regulation

and self-regulation represent two primary regulatory modes of offshore risk

regulation. The former is strongly dependent upon public enforcement while the

latter emphasizes internal continuous improvement of the offshore petroleum

industry. To develop robust offshore regulation in China, this paper suggests that

a certain combination of the two modes is necessary to deliver optimal

regulatory outcomes.

KEYWORDS

offshore drilling operations, offshore safety, risk regulation, regulatory robustness,
regulatory regime
Introduction

Major accidents arising from offshore drilling operations are usually attributable to man-

made hazards such as operation errors, technical problems, regulatory failures, or a

combination of these. In China, how to regulate offshore drilling operations and manage

risks of offshore accidents has become a crucial issue in marine economic development and

environmental protection. Although an increasing number of Chinese laws and regulations

address offshore safety and environmental issues, they have not comprehensively covered risk

analysis and prevention. As such, this paper agrees that robust regulation is the primary

means to promote offshore safety because it has a strong capacity to investigate and solve
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specific problems and challenges and thereby prevent major accidents

and minimize risks in the whole process of offshore operations

(Baram and Lindøe, 2014; Renn, 2014). The paper intends to

contribute to conceptualizing, designing and implementing a robust

legal regime for preventing major offshore accidents and improving

the health, safety and environmental performance of operators in

China. Under this quest, the paper takes ex-ante regulation as the key

part of the robust regime for offshore drilling operations.

The concept of robustness appeared early on in scientific fields

such as ecology and engineering, which then inspired sociologists

and policy researchers in their own analyses (Capano and Woo,

2017). The term “robust”, from a risk perspective, is used to describe

that a system can resist risks and has the capability to retain its

functions in exceptional circumstances. A robust regulatory regime

comes with a wide range of dimensions, including purpose and

principles, modes of governance, regulatory approach and

development, and balance between politics and regulation. In

accordance with these dimensions, the paper mainly discusses

three aspects regarding risk regulation of offshore drilling

operations: (1) legal framework and principles; (2) regulatory

modes and their setting of legal norms, authorities, inspections,

compliance and enforcement; (3) non-legally binding norms,

including industry standards, best practice and cultural aspects.

The paper adopts a comparative study approach by comparing

China with the United Kingdom (UK), Norway and the United States

(US) to investigate similarities and differences in their regulatory

regimes for offshore drilling operations. Globally, the offshore

petroleum industry in different countries faces common challenges

in sustainable development and risk management. The UK, Norway,

the US, and China have all had offshore disasters in the past decades

and made a series of regulatory reforms afterwards. It is noteworthy

that the regulatory reforms in the four jurisdictions have followed a

similar trajectory, albeit the timing has been different (Bennear,

2015). That is, their risk regulation for offshore operations at first

relies on a prescriptive approach, then shift towards more goal-based

and performance-based regulatory approaches after major offshore

accidents revealed the weaknesses of the command and control

(CAC) regulatory regime. Nonetheless, each jurisdiction has its

own legal system and regulatory context, which leads to different

characteristics in offshore risk regulation. It is difficult to judge which

regulatory mode is more effective in reducing the risks of offshore

drilling operations. This study argues that the joint use of different

regulatory approaches while keeping its own regulatory features in

China will stand the best chance for catastrophic accident prevention

and facilitate the robustness of offshore risk regulation in China.
The quest for robust risk regulation of
offshore drilling operations in China

Offshore safety in China

Offshore oil and gas resources have been an important part of

China’s energy system. In line with the arrival of the fuel demand

peak, China’s domestic crude oil production is expected to reach the

summit by 2030 and domestic natural gas by 2035 (Wang et al.,
Frontiers in Marine Science 02291
2021). This drives offshore petroleum exploration and exploitation

to move from territorial waters to further and deeper areas in the

Bohai Bay, the East China Sea and the South China Sea. Meanwhile,

new offshore technologies are widely emerging in China, with the

objective of improving the production efficiency of offshore

petroleum resources and mitigating the tension between energy

consumption and low-carbon development. For example, China’s

first self-run deep-sea field Shenhai-1 has started drilling since 2021,

which can produce over 1 billion cubic meters of natural gas per

year (CGTN, 2022). Accordingly, offshore oil and gas operations in

China are facing new challenges caused by a harsher coastal

ecosystem environment and more complex drilling facilities.

A number of hazards, risks and uncertainties in offshore drilling

operations threaten human health, offshore safety and the marine

environment. Typical hazards in offshore operations include oil and

gas leakage and possible fires, explosions and blowouts in specific

accidents. For instance, both the Deepwater Horizon explosion in

the US and the 2011 Bohai Bay accident in China caused personnel

deaths or injuries and inevitably resulted in oil pollution and coastal

and environmental contamination. Compared with vessel-sourced

oil pollution, pollution resulting from offshore drilling operations is

more difficult to estimate and control, particularly in catastrophic

accidents. Surveys have suggested that vessel-sourced oil pollution

is in decline, while consequential oil spills in offshore drilling

disasters are more costly (Jernelöv, 2010). According to

incomplete statistics, about 57% of offshore accidents are

distributed in the North Sea, 26% in the US Gulf of Mexico

(GOM) and 17% in other areas (WOAD, 2019). This should

explain why current research is mainly conducted on the safety

regulation on the European and the US continental shelves.

Offshore drilling activities are highly risky, leading to different

attitudes and measures towards risks from stakeholders. The

understanding of risk is related to the probability of hazards and

their real consequences that can be prevented by participants (Renn,

2014). Chinese coastal residents, at the moment, show low support

and medium trust in offshore drilling activities (Chen and Martens,

2021). National and international petroleum companies engage in

balancing production and health, safety and environmental

performance of offshore drilling activities. Both regulators and the

industry recognize that environmental risks should be minimized in

each stage of offshore operations. Hybrid cooperation, as such, is

recommended in risk regulatory measures of offshore drilling

operations. That is, diverse stakeholders at multiple levels of

government make efforts in institutional construction and

regulation development (Osofsky et al., 2016).

Risk management can help offshore operators maintain safety

performance while reducing hazards and limiting the consequences

of offshore accidents. In a complex governance model, risk

management is a key phase that links regulatory regimes to non-

regulatory factors or measures, helping stakeholders make

collectives decision involving uncertainty and keeping risks at an

acceptable level (Renn, 2014). Risk analysis, as the crucial evaluation

component of the risk management process, is required by both

industrial practice and legal standards for offshore drilling

operations in China (Yang, 2019). Information and data for risk

analysis are usually shared within the Chinese offshore industry but
frontiersin.org

https://doi.org/10.3389/fmars.2023.1125092
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org


Yang 10.3389/fmars.2023.1125092
are not transparent to the public and decision-makers. This is

because China currently lacks databases on offshore installations

and related accidents and has not made legal rules on this issue at

the national level (Chang et al., 2022). In 2018, China Search and

Rescue (SAR) Centre was authorized to corporately establish an

information-sharing platform on marine oil spills. The platform

should collect and record data for a better understanding of risk and

to improve offshore and marine safety. Until now there has been no

further disclosure of detailed requirements or guidelines of

the platform.
Offshore risk regulation and its robustness

Risk regulation refers to state action of risk management, which

differs across regimes. Risk regulation for offshore drilling

operations has a public nature and operates in various forms such

as policies, principles and standards. Offshore risk regulation

usually imposes requirements on the ex-ante behaviors of

operators. Ideally, it can offer minimum safety standards and

encourage all stakeholders to take comprehensive measures to

prevent major accidents. A robust regulatory outcome, therefore,

becomes the main goal of offshore risk regulation in different

regimes (Baram and Lindøe, 2014).

Regulatory robustness can be understood as a regime that is

explicitly able to cope with all possible risks, adapt to changing

situations while keeping basic functionalities, and achieve a stable

balance of power and trust between stakeholders (Hale, 2014). The

term ‘robustness’ has a somewhat similar meaning as the now more

popular term ‘resilience’, although a resilient framework is more

aimed at addressing sudden shocks and thus more likely to enable a

fundamental shift in a company’s core activities so as to adapt to

arising internal and external challenges (Levin and Lubchenco,

2008). Considering that different legal regimes have their own

values, norms, institutions and cultures, this paper uses

‘robustness’ to discover various regulatory regimes for offshore

drilling operations that keep their basic functionality even under

some component failures (Klau and Weiskircher, 2005). The scope

of robust risk regulation for offshore drilling operations, according

to the existing point of view, mainly comprises legally binding

norms and offshore petroleum industry norms (see Figure 1). On

one side, legally binding norms consist of laws, regulations and

regulatory authorities based on “state control”, which usually

imposes mandatory inspections and sanctions on offshore

operators. On the other side, industry standards, best practices

and safety culture compose industry norms, which are more

consistent with “internal control” of risk management systems of

offshore drilling operations (Lindøe and Engen, 2013). Determining

factors of the robustness of offshore risk regulation also include

information disclosure and trust between regulators, inspectors and

operators. Offshore risk regulation usually has two distinct modes,

namely CAC regulation and self-regulation. The former heavily

relies on legally binding norms, applying the prescriptive approach

to safety inspections and enforcement. The latter is based on

industry norms and having capable of keeping track of

technological development and innovation in the offshore
Frontiers in Marine Science 03292
petroleum industry (Hart, 2010). In regulatory practice, different

countries may integrate the elements of the two modes and

maximize their advantages, such as the responsibility allocation

and the role played by public and private sectors, in risk mitigations

(Coglianese and Mendelson, 2010). This study, therefore, examines

four countries’ regulatory regimes governing offshore petroleum

activities, with the aim of evaluating their robustness and providing

paths for China to develop robust offshore risk regulation.
Regulatory regimes for offshore
drilling operations: The UK, Norway,
the US and China

The UK health and safety regulation

The 1988 Piper Alpha disaster was a booster of UK regulatory

reforms for offshore drilling operations. With a public inquiry into

the disaster, the UK Government initiated a research program on

offshore safety and fundamentally changed the prior regulatory

regime. First, instead of the UK Department of Energy, the Health

and Safety Executive (HSE) took the responsibility of assessing the

integrity and safety of offshore installations and developing the

environmental regulatory framework for the United Kingdom

Continental Shelf (UKCS). Second, new offshore safety

regulations were developed based on a goal-setting approach,

which means instead of the regulator, those who cause major

accidents and manage hazards must be responsible for controlling

the risks. For instance, a safety case must be prepared and submitted

to the HSE for assessment and acceptance, before owners and

operators start an offshore drilling program in the UKCS. This

became a key rule afterwards and was developed into Offshore

Installation (Safety Case) Regulations in 2005. The Safety Case

Regulations abandoned the prescriptive approach and rationalized

and simplified UK offshore health and safety legislation, with the

aim of reducing risks of major accidents and hazards to workers’

health and workplace safety on offshore installations or related

activities (HSE, 2006).

The fundamental idea of the Safety Case Regulations is to have a

living document that can be updated as required throughout the

lifetime of the installation (Paterson, 2016). To achieve this life-

cycle goal, safety cases must be made and carried out from

designing an offshore installation to the operations until its

modification or abandonment. The new offshore safety

regulations are supposed to cover the whole process of offshore

drilling operations, particularly those factors that could bring about

a major accident. The safety case regime shows a performance-

based characteristic that incorporates economic and safety benefits

to provide incentives for operators. The HSE, under the regime, sets

the general goal but leaves the details to duty holders to formulate.

For example, operators take the obligation of formal safety

assessments with independent verification (Acheampong and

Akumperigy, 2018). Through the systematic risk analysis, the

safety cases for offshore installations attempt to reduce the risks

and hazards to as low as is reasonably practicable (ALARP) (HSE,
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2006; Paterson, 2016). Although there are doubts about the

thorough implementation of safety cases, empirical studies show

that the regime has greatly facilitated the controlling of major

offshore accident hazard risks (Acheampong et al., 2021).

Inspired by the UK regulatory practices, the European

Commission (EC) enacted the Offshore Safety Directive (OSD) in

2013, which is in fact a further development of the Safety Case

regulations. The OSD highlights the need to frame minimum safety

standards for offshore operations and to limit the consequences of

major accidents across European waters (OSD, 2013). Based on the

precautionary principle, the OSD stipulates more comprehensive

and rigorous standards for the safety of offshore operations for all

Member States. Specifically, it separates the functions of safety

maintenance and environmental protection from the economic

development of offshore resources. A performance-based

approach is applied to regulate risks in offshore drilling

operations. The liability for environmental damage caused by

offshore accidents is clarified. Major hazard reports and internal

and external emergency response plans are required to be

submitted. To implement the OSD, the UK issued the Safety Case

Regulations 2015 (SCR 2015) which extends the application to

petroleum operations from internal waters to external waters. The

competent authority is responsible for regulating offshore major

hazards, which is known as the Offshore Safety Directive Regulator

(OSDR) at first, and then has become the Offshore Major Accident

Regulator (OMAR) since the UK left the European Union (EU).
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The Norwegian offshore risk regulation

The evolution of Norwegian risk regulation for offshore

drilling operations is also largely driven by offshore disasters in

the country. Norway has been dedicated to developing a consistent,

integrated legal regime for regulating offshore safety since the 1980s.

Norwegian laws such as the Petroleum Act, Working Environment

Act and relevant regulations provide the legal and administrative

basis for the state’s offshore safety management. The Petroleum

Safety Authority (PSA) as the main regulatory authority holds the

responsibility for regulation-making and enforcement in terms of

workplace safety and the environment of offshore drilling platforms

and associated land facilities. Similar to the UK HSE, the PSA’s

function covers all stages of offshore drilling operations but sets

overall goals and leaves detailed safety management to the industry

(PSA, 2015). This is because petroleum companies usually have the

necessary knowledge, decision-making mechanism and compliance

resources, while detailed regulation from the government

could undermine the perception by individual companies of

their responsibility.

Norwegian regulatory regime for offshore drilling operations

relies on a self-regulation mode that provides an “internal control”

system for preventing and responding to major offshore accidents

(Braut and Lindøe, 2010). The system adopts a tripartite approach,

taking labor, industry, and government as equal participants to

make regulations and solve problems. In the tripartite regime, labor
FIGURE 1

The scope of robust risk regulation of offshore drilling operations.
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unions play a mandatory role in monitoring and ensuring safety

compliance in the Norwegian offshore industry. Representatives

from labor unions not only have the legal right to represent

employees to discuss with the employer and authorities health,

safety or welfare issues, but also conduct the duties of assessing

risks, investigating complaints and relevant documents, and

carrying out workplace inspections (Hovden et al., 2008).

One crucial element in the Norwegian tripartite system is the

trust between regulators (e.g., Ministry, PSA) and petroleum

companies and industry partners (e.g., labor unions, industry

associations). “Trust” means that participants interact with each

other and act in expected ways. Norwegian regulators believe that a

function-based regime can motivate operators and other

stakeholders to make decisions concerning risk governance in an

open and trusting way that maximizes the role of regulation.

Although displaying trust could be vulnerable since one

stakeholder might not act as expected, Norway makes use of

power to reduce such vulnerability while emphasizing a balance

between trust and power exercise. “Power” can be understood as

government control. In the Norwegian regulatory regime,

regulatory authorities like the PSA reduce vulnerability by power

means such as making legally binding rules and imposing sanctions

on offshore operators. Governmental controls can bind up

companies and suppliers and thereby narrow down the scope of

legal standards. Accordingly, keeping a balance between power and

trust enables the regulator to take control of the industry while

being willing and capable to collaborate upon an update of accepted

norms and standards (Engen et al., 2017). This is an effective way to

develop the robustness of offshore risk regulation in the face of

industry development and changes.
The US regulatory regime

In the US, offshore safety and environmental regulations used to

be based on a CAC culture with heavy prescriptions on inspection

and enforcement (Baram, 2014). In the post-Deepwater Horizon

era, the US makes a series of administrative reforms and regulatory

changes. First, the Mineral Management Service (MMS) is

restructured into the Bureau of Ocean Energy Management,

Regulation and Enforcement (BOEMRE), which consists of three

regulatory authorities: the Bureau of Ocean Energy Management

(BOEM), the Bureau of Safety and Environmental Enforcement

(BSEE) and the Office of Natural Resources Revenue (ONRR). The

BSEE focuses on safety and environmental regulation of offshore

drilling operations in the US waters and is accountable to the

government. Second, new regulations are implemented to prevent

major offshore accidents and to improve the safety and

environmental performance of the US petroleum industry. For

instance, the Drilling Safety Rule imposes strict criteria on safety

equipment, well control systems and blowout prevention of offshore

operations (BOEMRE, 2010). The Workplace Safety Rule

introduces the safety and environmental management system

(SEMS) to legal standards, which together with the SEMS II Final

Rule supplements operators’ SEMS plans with worker training and
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strengthens decision-making and independent verification related

to safety management (BSEE, 2013).

The new regulations require offshore operators to take main

responsibility for the implementation and oversight of the SEMS.

This makes the US regulatory regime for offshore operations

develop towards a hybrid approach that combines a performance-

based approach with prescriptive standards, which is notable

progress in the US offshore risk regulation (Marine Board et al.,

2012). To enhance the safety level of operations and minimize the

consequences of major accidents, the BSEE has also tested a Risk-

based Inspection Program to complement prescriptive inspections

and examine the financial resources of diverse agencies. However,

the regulatory reforms have not established a comprehensive

framework and changed the prescriptive and compliance feature

of the US regime. This does not mean that the new regime is not

proactive and cannot achieve better safety performance of the

industry, while the regime seems to hardly guarantee the

effectiveness of its implementation because the US offshore

drilling policy may constantly change. In addition, uncertainties

such as political intervention and data collection challenge the

robustness of the US offshore safety regulation and the

development of the SEMS of the offshore petroleum industry.
China’s regulatory regime

The regulation structure for offshore drilling operations in

China is primarily formed by legally binding rules and standards

and encompasses the subjects of development, health, safety and

environment. In the Bohai Bay accident, Chinese offshore drilling

laws and regulations were criticized for fragmentation and lacking

unified goals and principles (Mu et al., 2014; Yang, 2018).

Overlapping functions of regulatory authorities indirectly led to

non-compliance and weak enforcement then. In response, China

made an institution integration and stipulated risk rules to improve

the consistency of the regulatory regime and cooperation between

participants of the offshore petroleum industry. Nationally, the

Ministry of Natural Resource (MNR), the Ministry of Ecological

Environment (MEE) and the Ministry of Emergency Management

(MEM) took the responsibility for the development, environmental

and safety issues of the exploration and extraction of all mineral

resources, respectively. The MNR issues licenses for offshore

drilling activities and the MEE assesses marine environmental

impact reports and emergency response plans submitted by

operators. The documents are required to incorporate risk

assessment, particularly to analyze environmental risks before

carrying out offshore operations. The Office of Offshore Oil Safety

Operations (`the Office’ hereafter) as a department of the MEM is in

charge of inspections of workplace safety, employee training and

education, and production facility of the offshore petroleum

industry. Both the inspections and enforcement show a

prescriptive feature based on limited risk rules and standards,

which illustrates that China has not fully established offshore

risk regulation.

The industry norms of Chinese offshore regulation are mainly

promoted by China National Offshore Oil Corporation (CNOOC)
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which has the exclusive right to cooperate with foreign petroleum

enterprises pertaining to offshore oil and gas exploration,

extraction, production and sales. Failed to manage risks and to

share responsibilities with foreign operators in the Bohai accidents,

the CNOOCmade self-regulatory reforms and more strictly comply

with the Work Safety Law, the Regulation on Offshore Oil Safety

Operations and its Detailed Rules, and the Safety Rules for Offshore

Fixed Platforms and relevant laws and regulations. Specifically, the

CNOOC strengthens health, safety and environmental culture and

develops internal risk management systems to prevent risks and

promote compliance. The CNOOC also issued operation guidelines

to provide standards and guarantees for equipment integrity and

well control throughout the life cycle (CNOOC, 2021). Since China

adopts a state-control model to regulate offshore drilling operations,

industry norms of risk regulation to some extent lack the

foundation to be incentivized. As a result, whether the regulators

and operators can effectively cooperate in risk governance of

offshore drilling operations may influence the robustness of

Chinese offshore risk regulation.
Comparison of regulatory robustness

Table 1 sorts out the key aspects of offshore risk regulation in

the UK, Norway, the US and China, from which this study

compares different traits and levels of regulatory robustness in

these countries (see Table 1). The analysis of different regulatory

regimes for offshore drilling operations facilitates the identification

of the requirements and opportunities for improving offshore risk

regulation in China.
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Overall, the UK and Norway have successfully transferred the

main burden of risk governance to petroleum companies through

the safety case and a tripartite system, respectively. Given the degree

of development of offshore health and safety regulation in the UK

and Norway, it could have been assumed that there was a robust

regime in place that would not require much further attention from

the regulator. Under the comparison, the US and China lack

targeted and comprehensive mechanisms to regulate the risks of

offshore drilling operations. This could be the reason that offshore

regulatory standards in the UK safety case regime were superior to

that in the US and Chinese regimes at the time of their offshore

disasters. The EU OSD afterwards is precaution-based and likely to

be applied where risks possibly occur even when no precise proof

exists, whereas offshore drilling laws and regulations in the US and

China have not fully applied the precautionary principle, which

easily leads to lower safety standards for offshore operations. The

Environmental Protection Law of China has identified the

precautionary principle in hazardous activities, and to what extent

China can translate the principle into specific laws and regulations

and implement it in practice remains to be seen.

The regulatory authorities play a vital and proactive role in

designing robust regulation. The UK HSE takes risk-based and

performance-based approaches to carry out inspections,

enforcement and investigations in relation to safe offshore

operations. Norway’s PSA motivates petroleum companies to

view safety and security collectively. Operators, under the PSA’s

advice, conduct maintenance work as planned, meanwhile, to keep

sufficient capability to deal with unexpected events. The HSE and

the PSA also cooperate with the industry and established

mechanisms to review and assess lessons learnt so that
TABLE 1 Key aspects of offshore risk regulation in the UK, Norway, the US and China.

UK Norway US China

Regulatory
Authority

Health and Safety Executive
(HSE) and Offshore Major
Accident Regulator (OMAR)

The Petroleum Safety Authority
(PSA)

Bureau of Ocean Energy
Management, Regulation and
Enforcement (BOEMRE) and Bureau
of Safety and Environmental
Enforcement (BSEE)

Ministry of Natural Resource (MNR),
Ministry of Ecological Environment
(MEE) and Ministry of Emergency
Management (MEM). The Office of
Offshore Oil Safety Operations (Office)
of the MEM is particularly responsible
for the safety of the offshore petroleum
industry.

Regulatory
regime

Safety Case Regulations
(2005/2015)

Statutes: Petroleum Act, The
Working Environment Act,
et al.; and decrees and health,
safety and environmental
regulations

BOEMRE and BSEE regulations, such
as Drilling Safety Rule, Workplace
Safety Rule (Safety and Environment
System rule), et al.

Safety laws and regulations, such as
Regulation on Offshore Oil Safety
Operations and its Detailed Rules,
Regulation on the Safety of Fixed
Offshore Platforms, et al.

Key Approach Goal-based and
performance-based

Self-regulation Prescriptive Prescriptive

Safety and
Environmental
regulatory
responsibility

The HSE makes assessments
on the integrity and safety of
offshore installations. The
Department of Energy and
Climate Change (DECC)
develops environmental
regulations for offshore
operations.

The PSA helps operators
maintain safety in all phases of
the petroleum industry and
prevent environmentally
harmful incidents arising from
offshore operations and prepare
emergency response plans for a
leak or blowout.

BSEE manages and coordinates
inspection programs or programs
related to the safety and
environmental performance on the
continental shelfs. BOEMRE carries
out environmental assessments at the
stage of leasing, exploration plans and
development plans.

The MEM conducts inspections on
workplace safety, employee training and
education and production facilities. The
MEE assesses marine environmental
impact reports and emergency response
plans in respect of offshore operations.

Cultural
Aspects

Health, safety and
environmental culture

Safety culture, egalitarian and
trust values

Safety culture CNOOC health, safety and
environmental culture
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recommendations on well control and safe operations can be made

to operators. The US BSEE and China MEM, since their

establishment, have issued a series of offshore safety laws and

regulations, which can maintain a certain risk level of offshore

operations through operators complying with legally binding rules

and mandatory inspections (Baram, 2014). Different from the U.K

and Norway, regulatory authorities in the US and China basically

adopt a prescriptive approach, which may cause the expertise of

regulators to lag behind that of petroleum companies and public

organizations in the face of new economic conditions and

technological advantages (Barua et al., 2016). Hence, how to work

together with the petroleum industry and dynamically track risks of

offshore drilling operations challenges regulators of the

two countries.

In terms of the regulatory regime for offshore operations, the

Norwegian regime is assumed highly coordinated as it incorporates

governmental mandates with a great deal of self-regulation that is

promoted and enforced by the PSA (Engen and Lindøe, 2017). This

is also called “the Nordic model”. Highlighting the egalitarian value

and a balance between power and trust from different participants,

this model is considered to meet the most criteria of the robustness

of offshore risk regulation (Hale, 2014). The UK regulatory regime

has not been sufficiently proven to be robust, since its

implementation of the safety case is not as long enough as the

Norwegian regime is and its effectiveness needs to be further

evaluated. Based on the prescriptive approach, the US regulatory

regime used to be described as the least balanced in the way of

working. Chinese regulatory regime for offshore operations shows a

higher level of “state control”, which relies more on industry

regulatory compliance than the US regime does. To optimize the

CAC regime, both the US and China introduce risk management

systems to offshore drilling regulations. For China, developing risk

regulation for offshore operations also conflicts with its CAC

regulatory environment, since a “top-down” strategy may lead to

inflexibility of offshore risk regulation with respect to information

gathering, standard setting and enforcement. Under this situation,

how to balance input from the different parties becomes a crucial

issue in improving the flexibility and robustness of China’s offshore

risk regulation.
Shaping robust risk regulation for
offshore drilling operations in China

By comparing and analyzing possible dimensions of the

robustness in multiple regulatory regimes, this paper finds that

robust risk regulation for offshore drilling operations in China is

hampered by a threefold problem: (1) ununified principles,

legislation and regulatory standards; (2) weak cooperations and

trust between stakeholders; (3) imbalanced regulatory regime.

Based on the regulatory deficiencies and requirements, reforms

should be continuously made to enhance the robustness of offshore

risk regulation in China.

First, a precaution-based law or regulation with wide safety

standards will better help China prevent major offshore accidents

and limit their consequences. Such a law or regulation should be
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established based on the precautionary principle and designed to

minimize risks in each phase of offshore operations, involving

prevention policy, safety requirements on operators as well as

information disclosure. There is no doubt that ex-ante precautions

rather than ex-post inspections facilitate the better performance of

offshore operations. Since “all risk reduction measures are the

precaution to some degree” (Trouwborst, 2009), China should take

operators rather than regulators as the main liable party and make

them prove that their drilling activities comply with health, safety and

environmental criteria and will not cause major accidents. For

instance, strict rules on licensing, competent authority and

document preparation should be made and optimized, and risk

management systems and offshore emergency plans should be

implemented to adapt to innovative technologies and the changing

environment. Even if the offshore industry faces fewer scientific and

environmental uncertainties, precaution-based regulation can ensure

that either regulators or the industry apply rigorous regulatory

standards to offshore drilling operations.

Second, Chinese regulatory authorities and the offshore

petroleum industry should develop a more equal and effective

way to cooperate in regulating the risks of offshore operations.

Balancing power and trust between stakeholders can be a

determinant of the robustness of offshore risk regulation (Lindøe

et al., 2013). Currently, the degree of trust between Chinese

regulators and regulated industry has not resulted in more flexible

regulatory measures. To change this situation, the Chinese

regulatory authority - the Office of the MEM - should play a

more functional role in regulating offshore safety and making

positive interactions with the offshore petroleum industry. Since

2022, the MEM has planned to establish a regulatory mechanism so

that enterprises are fully responsible, with the intervention of third-

party independent verification and government precise supervision

(MEM, 2022). This reflects that petroleum companies, particularly

the Ministry of Emergency Management (CNOOC), 2021 have a

wide space to manage offshore risks in their own ways. Referring to

the UK and Norway practice, labor unions can contribute to

information sharing and free-flow communication in a

collaborative mechanism, which should also be strengthened in

the Chinese offshore industry.

Third, an integrated regulatory regime that combines different

approaches may increase the robustness of risk regulation for

offshore drilling operations. There is little empirical evidence that

either CAC regulation or self-regulation is significantly superior in

risk mitigation for the offshore petroleum industry (Bennear, 2015).

As such, it is unnecessary and unrealistic to change a country’s

regulatory environment. However, to facilitate a robust yet flexible

regulatory regime, China needs to reform its CAC regulatory

regime by introducing goal-oriented and performance-based

approaches like the HSEMSs in offshore drilling laws and

regulations. Self-regulation and market reform are also feasible

ways to improve competition and performance among petroleum

companies (Ho, 2012; Leutert, 2016). China therefore should

motivate both state actors (e.g., government and CNOOC) and

non-state actors (e.g., foreign oil companies, labor unions and

public organizations) to ensure regulatory compliance and

enforcement on safe drilling operations.
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Conclusion

This paper reveals the main characteristics and deficiencies of

risk regulation for offshore drilling operations in China. By

comparing regulatory regimes in the UK, Norway, the US and

China, we argue that robust offshore risk regulation may integrate

both legally binding norms and industry norms and maximize their

advantages. We propose a precaution-based regulatory framework

supervised and enforced by a key functional authority, namely the

Office of the MEM, with joint implementations by stakeholders that

would significantly advance the regulatory robustness in China.

Under the framework, China can, on one hand, convert industrial

practice to rule compliance so that minimum safety standards are

complied with offshore operators, on the other hand, strengthen the

autonomy of the petroleum industry in risk management to achieve

a regulatory state of balance and flexibility. Self-regulation should

be taken as a supplementary approach in the CAC environment.

This will facilitate information disclosure and transparency in

decision-making and allow private sectors to make more

contributions to minimize risks and hazards and improve the

health, safety and environmental performance of petroleum

companies (Lin et al., 2015; Damagh and Faure, 2016). The

CNOOC as a state company has the exclusive rights to cooperate

with regulatory authorities, foreign operators, as well as employees,

which can be seen as an internal control capability. China

accordingly should provide a legal foundation or mechanism for

not only the CNOOC but all contractors and operators to have

greater autonomy in regulating risks of offshore drilling operations,

which should be based on appropriate trust between regulated

industry and regulatory authorities.
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environment protection: Current
legal system in Taiwan

Yi-Che Shih*, Wei Chung Chen, Tai-An Peter Chen
and Chih-wei Chang

Institute of Ocean Technology and Marine Affairs, National Cheng Kung University, Tainan, Taiwan
Taiwan establishes Ocean Affairs Council (OAC) in 2018. Ocean governance has

reached a newmilestone. In 2019, the Ocean Basic Act was enacted. In 2020, the

National Ocean Policy White Paper was published, meaning that Taiwan has

specialized ocean authorities, regulations, enforcement units, and relevant

mechanisms and policies. The Ocean Conservation Administration (OCA) is

also responsible for marine environmental protection and conservation. To

ensure good ocean governance, maintain marine resources, and protect the

environment, the OCA has recently drafted the Marine Conservation Act for

sustainable development. This article mainly reviews, analyzes, and compares

Taiwan’s current marine-related laws and regulations and refers to the laws,

policies, and mechanisms of other countries to provide suggestions on marine

governance and the ongoing draft of the Marine Conservation Act.

KEYWORDS

marine policy, ocean governance, marine environment protection, Taiwan, marine affairs
1 Introduction

With ocean development and utilization, the proportion of national economic systems

and national interests is increasing, and countries have realized the importance of marine

resources and national interests. Coastal states have begun rapid ocean development,

resulting in the gradual deterioration and damage of the marine and ecological

environment (Shih, 2010; Yu D. et al., 2022), and polluted environments have gradually

expanded with the development of regions. The development of marine industries, marine

pollution, coastal development, and coastal activities are all factors that degrade the marine

environment and cause biodiversity loss and a decline in biological resources; at the same

time, they directly or indirectly cause many ecological and environmental problems

(Derraik, 2002; Thompson et al., 2009a; Thompson et al., 2009b; Shih, 2010; Cole et al.,

2011; Carbery et al., 2018; Yu D. et al., 2022).
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To maintain a good marine environment and its resources, it is

necessary to integrate marine management and ocean governance

as support; comprehensive ocean governance is the foundation of

marine sustainability, and it involves environmental monitoring

programs or environmental indicators as criteria for environmental

assessment (Shih, 2010). The twenty-first century revolves around

oceans (Xu and Chang, 2017; Shih, 2020). Taiwan is famous for its

rich marine biodiversity, ecosystems, and beautiful scenery. (Shao

et al., 2008; Adams et al., 2010; Shao, 2020), and it is surrounded by

oceans with rich marine resources (Huang and You, 2013; Chung

and Jao, 2022); More than one-tenth of the world’s marine species

are found in the waters of Taiwan (Shao, 2009). In Taiwan, marine

and coastal environmental management have been implemented

with a sectoral approach, not paying attention to the local

community and private sector interests of the past. Moreover,

although the population and consumptive needs for coastal and

marine resources are growing, the existing policies and legal

institutions have yet to be based on a systematic, comprehensive,

and inter-sectoral approach, and special policies on marine

environmental protection are rarely implemented (Chiau, 2017).

Such monotony of policies and legal institutions can be seen

through separation, conflict, overlap, unclear decentralization in

policymaking and implementation, low effectiveness, and

enforcement. Disputes of interest arise among beneficiaries of

natural resources due to the lack of reasonable policies (Shih, 2017).

The United Nations Convention on the Law of the Sea

(UNCLOS), adopted in 1982, resolves issues of navigational

rights, waters, protection of the marine environment, and dispute

procedures. It intended to establish a legal code for the oceans for

other international exchange and peaceful purposes and to ensure

the effective and fair use and protection of marine resources.

Climate change, as well as human exploitation, habitat

degradation, and pollution of the marine environment, are

reducing the abundance of many marine species, are increasing

the potential for extinction of local species, and are impacting many

marine ecosystems (Wigley and Raper, 1992; Harley et al., 2006;

Hoegh-Guldberg and Bruno, 2010).

Part XII of the UNCLOS specifically provides obligations to

protect and preserve the marine environment, and these obligations

also give an implementation framework for ocean governance. An

example of the good governance elements associated with this part

of the treaty is shown below (Chang, 2010). Articles 192 to 196 set

out the rights and obligations of states in relation to the protection

of the marine environment. Article 192 states that “coastal States

have an obligation to protect and preserve the marine environment”

(Guo, 2020). This obligation to protect the marine environment has

been interpreted and developed by international courts and

tribunals, particularly in the South China Sea arbitration (Guo,

2020). Meanwhile, one of the main goals of the United Nations

Conference on Environment and Development (UNCED) is to

guide countries in their pursuit of integrated plans for sustainable

development (Molenaar, 1998).

At the same time, the United Nations has supported the

implementation of SDG 14, the protection and sustainable use of

oceans and marine resources for sustainable development.

Environmental protection awareness has been growing partly
Frontiers in Marine Science 02300
because SDG targets responsible underwater life (SDG14; United

Nations, 2015). Taiwan’s coastal waters have suffered from

environmental degradation, loss of habitat and biodiversity,

increasing conflict among resource users, and the same marine

environmental problems found in other countries. The

development of the social economy, the national energy policy,

the rise of public awareness of environmental protection, and the

utilization of environmental resources have caused massive pressure

on the environment in the form of overfishing, pollution, ocean

acidification, ecosystem collapse, etc. (Halpern et al., 2008; Huang

and You, 2013; Rogers and Laffoley, 2013). To solve this

degradation, Taiwan authorities are actively developing

regulations and schemes to manage the marine environment

(Shih, 2010).

Ocean governance includes many elements, including the rules,

policies, laws and institutions established by governmental and/or

non-governmental actors at all levels of decision-making that

govern any kind of activity related to the ocean (Mondré and

Kuhn, 2022; Song et al., 2022). Ocean governance should be

different because it has a different definition and scope (Cho,

2006). Moreover, good governance is an integrated decision-

making process involving social resources at all levels to achieve

the goal of enhancing the common well-being of humankind

(Chang, 2010). It is a positive and constructive guideline for

sustainable development (Ginther and de Waart, 1995), and it

requires inter-ministerial coordination and cooperation. Ocean

governance can be defined as the sharing of policymaking

capacity and institutional negotiation among the various systems

of government (international, supranational, national, regional, and

regional) for the effectiveness of the implementation of ocean

management and its outcomes (Van Tatenhove, 2008). Ocean

governance is the ability to formulate and implement ocean

policies (Olsen et al., 1999), and ocean governance can be

evaluated through management capacity assessment, i.e., the

ability to effectively formulate and implement ocean policies

(Cho, 2006). This goal can be achieved by establishing the highest

level of executive authority to deal with ocean affairs in a unified

manner, such as the Ocean Affairs Council (OAC) in the Executive

Yuan, which is an inter-ministerial decision-making or

coordination mechanism. At the vertical level, the development of

national ocean policy requires the participation of authorities and

the public at all levels, which can be achieved by educating the

public and making information about the government’s ocean

policy publicly available. In 1996, South Korea established the

Ministry of Maritime Affairs and Fisheries (MOMAF) based on

the elements of ocean governance, such as integrated ocean policy

and agencies integration (Chung, 2010; Kim, 2012). These

proposals were also made by Jacques and Smith (2003), who

defined ocean politics as a competition for values, resources, and

rights associated with the oceans. Indeed, the ocean governance

system must somehow reflect the complexity and dynamic of the

marine social and ecological system.

For a long time, Taiwan lacked a comprehensive investigation

of the ocean, and no positive protection measures, coral reef

bleaching, loss of marine habitat, increased water pollution, and

the gradual loss of ecological balance, making the oceans face a
frontiersin.org
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more significant crisis (Shih, 2010). The government and the public

have agreed that marine environmental protection and resource

conservation are necessary. After the establishment of the OAC, the

relevant supporting laws and regulations have been changed, which

will improve the legalization of ocean governance.

This paper aims to provide a detailed overview of the current

ocean-related regulations and developments in Taiwan. First, the

contents of the newly introduced draft Marine Conservation Act are

examined at the legislative level, focusing on the analysis of the

characteristics of the legal framework. Meanwhile, the relevant

supporting laws are proceeding at a snail’s pace. The awareness of

marine protection in Taiwan has risen, but the relevant support and

legislation have not been synchronized. Therefore, conservation

groups and academia appeal to the government to complete the

Marine Conservation Act, Marine Spatial Planning Act, and Marine

Industry Development Act as soon as possible and accelerate the

speed of legislation to legalize and deepen ocean policy and

development of ocean governance. Secondly, the focus will be on

the development of the OAC and comments on the Taiwan

government’s efforts to integrate the functions of the various

ocean governance departments. In addition, this paper learns

from the experience of other countries, mainly with similar

situations or environmental protection purposes, and can provide

a reference in the legislative process of the draft Marine

Conservation Act. Finally, learning from the experiences of other

countries will make Taiwan’s marine environment conservation

more efficient.
2 Materials and methods

This paper analyzes Taiwan’s ocean-related laws and

regulations. It uses comparative analysis to identify critical

information such as the legislation’s purpose, such as the

legislation’s reasons, the legislation’s role, their interaction, and to

reveal Taiwan’s ocean-related progress of the ocean protection

regulatory framework. The steps of this study are as follows: first,

we collected the marine-related laws and regulations over the years

and examined the goals and objectives of each law. Second, we

examine the related objectives of individual regulations and marine

environmental protection to take stock of whether individual laws

and regulations are comprehensive and complete in terms of marine

environmental protection. Third, we examine the interaction

between existing marine environmental protection issues, laws,

and regulations. Fourth, this paper addresses the problems in

implementing and enforcing marine environmental laws and

regulations and the expectations of society and the public and

makes targeted suggestions.

This study collects the relevant laws and regulations (Table 1)

on marine environmental protection issues from Taiwan’s current

marine authorities, and this paper takes the draft of the Marine

Conservation Act as the object of study. The main focus of the

analysis in this paper is to discuss and analyze the organizational act

of the marine authorities and the regulations related to marine

environmental protection, such as the Wetland Conservation Act

(2013), Marine Pollution Control Act (MPCA) (2014), Coastal
Frontiers in Marine Science 03301
Zone Management Act (2015), Underwater Culture Heritage

Preservation Act (2015), the Organization Act of Ocean Affairs

Council and its subordinate Organizations Act (2015), the Ocean

Basic Act (2019), etc. (Table 2).

In 2018, Taiwan’s central government (cabinet) established the

specialized ocean authorities, the OAC (Figure 1), responsible for

ocean affairs and governance, integrates and coordinates all ocean-

related matters, as well as the CGA (Coast Guard Administration),

OCA and NAMR (National Academy of Marine Research) (Shih,

2020). In 2019, the Ocean Basic Act (OBA) was approved; the

purpose of the legislation is to create a healthy marine environment,

promote sustainable resources, enhance the development of marine

industries, and improve regional and international cooperation on

ocean affairs. According to Article 18 of OBA, National Oceans Day

is celebrated on June 8 each year, which also echoes World Ocean

Day. In addition, the OAC published the National Ocean Policy

While Paper (NOPWP), which had to be announced within 1 year

of the Ocean Basic Act taking effect in 2019. Moreover, the OAC

compiled the NOPWP and has recently formulated the Marine

Conservation Act (Draft), Marine Industry Development Act

(Draft), and Coast Area Management Act (Draft) for the

enforcement of the OBA to achieve the vision of the OAC, which

sees Taiwan as an ocean country with ecological sustainability,

maritime safety, and prosperous industries. Following the

international conservation trend, such as achieving the Aichi

Targets related to the sustainable development of the oceans, for

example, “habitat loss,” “sustainable fisheries,” “pollution,”

“vulnerable ecosystems,” “protected areas,” “species survival,”

“ecosystem services,” “ecosystem restoration,” etc., In addition,

the 2015 United Nations Sustainable Development Agenda has 17

goals for sustainable development, including SDG 14,

“Conservation and Sustainable Use of Marine Resources to

Ensure Sustainable Development.” are all included in the draft

marine conservation act.
3 Current status of Taiwan’s legal
framework for ocean governance

3.1 Following the international regulations

The Stockholm Declaration of 1972 is recognized as the

benchmark for launching the modern environmental movement

(Friedheim, 2000). It consisted of a Preface and 26 principles

covering all aspects of environmental protection and degradation

(Sohn, 1973). The conference prompted the world to monitor

environmental conditions and establish environmental ministries

and agencies (Meyer et al., 1997; Selin and Linné r, 2005; Hironaka,

2014). The follow-up United Nations Conference on Environment

and Development (Earth Summit) in Rio de Janeiro in 1992, the

Johannesburg World Summit on Sustainable Development (WSSD)

in 2002, and the United Nations Conference on Sustainable

Development (Rio+20) in 2012 all found their way into the

Stockholm Declaration. Ocean sustainability is regarded as

essential to the future well-being of the world. This can be seen in

1973 the International Convention for the Prevention of Pollution
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TABLE 1 The related Legislation of Taiwan for Marine Environment and Resources Conservation Laws.

Acts Year
enacted

Year
(last)

amented

Supervising
Organization the purpose and Affected Areas

Executing Orga-
nizations and
their interactive
relationship

Fisheries Act 1929 2018
Council of
Agriculture,

Aquatic spawning Areas, Aquatic Flora and Fauna Conservation Areas

Fishery
Administration, COA,
Executive Yuan &
Local Governments

Act for the
Development of
Tourism

1969 2022

Ministry of
Transportation

and
Communication

National Scenic Areas, Other Scenic Areas
National Scenic Areas

Offices & Local
Governments

National Park
Act

1972 2010
Ministry of
Interior

National Parks
National Park
Headquarters

Cultural
Heritage
Preservation
Act

1982 2016
Ministry of
Culture

Nature Reserves, Rare and Valuable Species
Council for Culture
Affairs & Local
Governments

Wildlife
Conservation
Act

1989 2013
Council of
Agriculture

Wildlife Refuges, Major wildlife habitats
COA & Local
Governments

Law on
Territorial Sea
and the
Contiguous
Zone

1998 1998
Ministry of
Interior

Maintenance of Maritime Sovereignty and Utilization Resource
Department of Land

Administration

Law on
Exclusive
Economic Zone
and Continental
Shelf

1998 2021
Ministry of
Interior

Maintenance of Maritime Sovereignty and Utilization Resource
Department of Land

Administration

The Coast
Guard Act

2000 2019
Coast Guard

Administration
Marine Environment & Resources Conservation, Maintain Fishery

resources

General Patrol agency
& Coastal Patrol

Agency

Marine
Pollution
Control Act

2000 2014
Ocean Affairs

Council
Marine Environment Protection

Ocean Conservation
agency, OAC & Local

Governments

Wetland
Conservation
Act

2013 2013
Ministry of the

Interior
maintain biodiversity, promote wetland ecological conservation and wise

use

Ministry of the
Interior and local

government

Coastal Zone
Management
Act

2015 2015
Ministry of the

Interior

maintain natural systems, respond to climate change, prevent coastal
disasters and damage to the environment, protect and restore coastal

resources, and promote the sustainable development

Ministry of the
Interior and local

government

Underwater
Cultural
Heritage
Preservation
Act

2015 2015
Ministry of
Culture

preserve, protect and manage underwater cultural heritage
Related authorities in
charge of related

matters

Spatial Planning
Act

2016 2020
Ministry of the

Interior

to cope with climate change, land use safety, conserve the natural
environment and cultural assets, promote the reasonable allocation of
resources and industries, strengthen land consolidation and management
mechanisms, and restore sensitive areas

Ministry of the
Interior and local

government

Ocean Basic Act 2019 2019
Ocean Affairs

Council
To build an " Ecological, Safe and Prosperous" Ocean State

Central and local
government
F
rontiers in Marine
 Science
 04302
(Ranked by the Year Enacted).
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from Ships (MARPOL 73/78), which aimed at combating the

degradation of water quality caused by pollution related to

navigation and maritime transport; the 1992 Rio Declaration,

Chapter 17 of Agenda 21; in the 2002 WSSD; and the 1982

UNCLOS. Specifically, Chapter 17 of Agenda 21 makes it evident

that UNCED considers UNCLOS to be the essential basis for
Frontiers in Marine Science 05303
marine environment law (Cicin-Sain, 1996). The UNCLOS,

signed in 1982, is an important legal framework for conserving

and protecting the marine environment, maintaining and using

living marine resources, and preventing marine pollution. The

Convention on Biological Diversity (CBD), also signed in 1992, is

the most significant conservation convention. There is considerable
FIGURE 1

An organization chart of OAC.
TABLE 2 Core functions of the ocean-related regulations.

Objects Acts Environmental
protection

Sustainable
development

Effective use
of resources

International
cooperation

Ocean
Rights

Marine Pollu-
tion Preven-
tion

Coastal
Disaster
Protection

Fisheries Act V V V V V

Act for the Development of
Tourism

V V V V

National Park Act V V V

Cultural Heritage
Preservation Act

V V V

Wildlife Conservation Act V V V

Law on Territorial Sea and
the Contiguous Zone

V V V V V V V

Law on Exclusive Economic
Zone and Continental Shelf

V V V V V V V

The Coast Guard Act V V V V

Marine Pollution Control
Act

V V V V

Wetland Conservation Act V V V

Coastal Zone Management
Act

V V V V

Underwater Culture
Heritage Preservation Act

V V V V

The Spatial Planning Act V V V V

Ocean Basic Act V V V V V V
(Ranked by the Year Enacted).
frontiersin.org

https://doi.org/10.3389/fmars.2023.1106813
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org


Shih et al. 10.3389/fmars.2023.1106813
international awareness of the need to protect the marine

environment and resources.

The United Nations Conference on the Law of the Sea, the

Stockholm United Nations Conference on the Human

Environment, and other major international conferences

promoted the development of international marine environmental

and resource law in many countries. The objective of the CBD is to

establish the legal order for the seas and oceans, which will facilitate

international communication and promote the peaceful and wide

use of the oceans, the equitable and efficient utilization of their

resources, the conservation of living resources, and the study,

protection, and preservation of the marine environment. The

goals of the CBD are to establish a legal regime for the oceans,

facilitate international communication, promote the peaceful and

wise use of the oceans, the equitable and efficacious use of marine

resources, conservation of living resources, and the protection of the

oceans. It also studies, protects, and preserves the marine

environment. However, this framework needs to be revised, and

the effectiveness of international law relies on the implementation

of all states. The UNCLOS was adopted by the United Nations in

1982 and entered into force in 1994; 168 countries have signed it so

far, and some scholars call it the “Constitution for the Oceans.”

Articles 192 to 196 of Part XII of the UNCLOS deal with the rights

and obligations of states concerning the protection of the marine

environment. Article 192 points out that “States have the obligation

to protect and preserve the marine environment” (Guo, 2020). Since

1984, the Secretary-General of the United Nations has submitted an

annual report to the United Nations General Assembly on

developments relating to the law of the sea. The Secretary-

General’s annual report on oceans and the law of the sea provides

an overview of the latest ocean issues of concern to the international

community (OAC, 2019b).
3.2 Before establishing the OAC

Taiwan has a coastline of around 1,600 km, embracing an

abundance of coral reefs, lagoons, wetlands, estuaries, mangroves,

barriers, etc. The number of marine species found in Taiwan can

exceed one-tenth of that in the oceans globally, which points to the

importance of marine resources conservation (MRC) in Taiwan.

Meanwhile, according to a survey and report of the problems of

MRC in Taiwan waters, the main causes of decreasing marine

resources include human activities, marine environmental

pollution, overexploitation, habitat destruction, depletion of

fishery resources, coastal erosion, and development issues (Shao,

2009; Chiau, 2016). Reduced biodiversity leads to the deterioration

of marine ecosystems and decreased fisheries production (Shao,

2000); thus, there is an urgent need for marine environmental

protection, and NGOs, scholars, and legislators are working hard to

promote the establishment of a specialized ocean authority and to

conserve the marine environment and resources. In 2016, the

Sustainable Ocean Initiative driven by scholars and legislators

passed the Call to Action, which summarized 37 items to appeal,

including strengthening internationalization and cooperation,

strengthening scientific research, formulating relevant
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management plans, and formulating ocean governance

regulations. The simplest, most economical, and most effective

way to protect the marine environment and preserve marine

resources is to establish marine protected areas (MPAs) (Shao,

2000; Benedetti-Cecchi et al., 2003; FAO, 2010). Many international

conferences have called for establishing MPAs to strengthen marine

environmental protection and resource conservation. Taiwan’s

government established MPAs with regulations relating to the

Acts already in force to protect abundant resources. Recently, the

government has worked with conservation organizations and

academic institutions to protect resources and establish various

protected areas through the National Parks Act, the Cultural

Heritage Protection Act, the Wildlife Protection Act of 1994, and

the Coast Guard Act. These Acts support the implementation of

natural and marine resource conservation in Taiwan. The related

regulations and executing organizations are listed in Table 1. In

2010, the Executive Yuan proclaimed that 20% of Taiwan’s waters

would be MPAs by 2020 (National Council for Sustainable

Development, 2019).
3.3 Current and future development

Currently, Taiwan’s marine environmental protection and

resource conservation work is scattered across various acts and

regulations, such as the Wildlife Conservation Act, the National

Parks Act, the Fisheries Act, and the Underwater Cultural Assets

Preservation Act; however, none of them has an ecosystem-based

protection policy, leaving the overall marine conservation effort in a

predicament. These individual laws have different protection

objectives, resulting in different protection standards.

According to Article 13 of the Ocean Basic Act in Taiwan, the

government should prioritize the protection of natural coastal areas,

landscapes, critical marine habitats, unique and endangered species,

vulnerable and sensitive areas, and underwater cultural assets based

on an ecosystem approach; protect marine biodiversity; develop

relevant preservation, protection, and conservation policies and

programs; implement impact mitigation measures, ecological

compensation, or other development options; establish marine

protected areas to restore marine ecosystems and natural

environments; and protecting the rights of original sea users.

Article 1 of the Organization Act of the OCA in 2015 deals with

protecting marine resources and ecology and their sustainable

management. Further, Article 6 provides that the OCA may

establish service units if necessary to protect marine

environmental resources and enforcement. This allows the OCA

to have the capacity and ability to implement related conservation

law enforcement in Taiwan’s waters.

The draft Marine Conservation Act has five chapters and 31

articles (Table 3), and the benefits are to enhance the protection of

Taiwan’s marine environment, ensure the conservation and

restoration of marine biodiversity, and promote the coordinated

planning and implementation of marine protected areas, to reduce

the conflicts among different users, and to create a healthy marine

environment and promote resource sustainability. Indeed, the draft

Marine Conservation Act is tasked with integrating the overall
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marine conservation goals, and its implementation by legislation

will establish a coordinated mechanism for marine conservation

efforts and promote sustainability in the future. For example,

Taiwan’s white dolphins (Sousa chinensis) were designated as a

wild species in 2020, but their numbers have decreased over the past

few years because of the lack of integrated laws and protections

(OCA, 2019b; NAMR, 2020; OAC, 2020). Since the establishment

of the OAC in Taiwan in 2018, ocean governance has reached a new

milestone. The OCA was established, which is taking over the task

of managing marine protection and resource conservation,

enforcing relevant laws and regulations to make marine

protection work more institutionalized, and which should be able

to integrate and coordinating the management of existing planned

marine reserves in the future (OCA, 2020).
4 Current and future challenge

4.1 Policy and legislation

As an ocean state, Taiwan has valued its “Blue Territory.” After

passing the Ocean Basic Act in 2019, continue to promote the draft

Marine Conservation Act, expand the scope of marine life

conservation, and integrate the management resources of various

protected areas or reserves; however, the draft has been at a standstill

for many years. Recently, legislators invited NGOs, experts, scholars,

and related authorities to hold a public hearing on “Sustainable

Ocean Governance, Formulating the Marine Conservation Act to

create a Win-Win Situation”. Taiwan’s current marine conservation

regulations ignore protecting the overall marine environment and

international trends. For example, the ocean has a vital carbon sink

function, which can become a natural solution to climate change.

Meanwhile, the OCA has been established for several years but still

does not have its administrative effect law. Therefore, all sectors have

asked the OCA to include the blue carbon ecosystem in the draft

Marine Conservation Act.

According to the draft of Chapter 2, Marine Protected Areas, to

date, there are 46 marine protected areas in Taiwan (Chung and Jao,

2022; OAC, 2022) located in the territorial or prohibited waters off

the coast of Taiwan (Chung and Jao, 2022) (Figure 2).
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The percentage of MPAs in Taiwan depends on the definition of

“no-fishing”; academia calculates it at 5.65% and the Fisheries

Agency (FA) at 40.65% (Shao and Lai, 2011); the designation of

MPAs in Taiwan is 46.15%—a very high percentage far exceeding

the target of 10% by 2020 set by the Convention on Biological

Diversity in 2010. When examining the areas designated as marine

protected areas, it was found that MPAs are mainly zoned for

multipurpose use, with up to 40% of the area designated for fishing

gear and specific fishing areas. In other words, any area that restricts

fisheries laws (including trawl sanctuary, artificial reef area, 6 NM

lighted sanctuary, etc.) is classified as MPA (Chen, 2016). However,

regulations and enforcement vary in some waters, and some that are

not enforced may become paper parks (Edgar et al., 2014;

Halpern, 2014).
4.2 Implementation and enforcement

Recently, the production and value of Taiwan’s offshore

fisheries have declined significantly, and MPAs are widely

recognized as an essential tool for protecting marine biodiversity,

habitat, and a variety of ecosystem services, including those related
FIGURE 2

The overall MPAs in Taiwan.
TABLE 3 The Legal system of the draft of the Marine Conservation Act.

Chapter and its name Number of the
articles

Role of each article of the law

Chapter
1

General Principles 4 Purpose, Responsible authorities, Definition of Terms, Marine Biodiversity

Chapter
2

Marine Protected Areas
(MPA)

8 Types of MPA, MPAs Management Plan, Marine sanctuaries, Marine Sanctuary Procedure

Chapter
3

Marine Conservation and
Restoration

8 Conservation, Investigation, Inspectors, Reward for whistleblowing and law enforcement,
Conservation Education, International Cooperation

Chapter
4

Penal Provisions 8 Penalties for violation of every article

Chapter
5

Supplementary Provisions 3 Supplementary Notes
(Source: Created by this research).
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to recreation (Abecasis et al., 2013; Rees et al., 2015). The

progression of the MPA concept - at least initially - occurred in

the absence of an international legal framework. At the global level,

much of the driving force for establishing marine protected areas

came from NGO initiatives rather than any obligations under

international law (Warner, 2001). Notably, a necessary impetus

for the declaration of marine protected areas under international

law was the program developed by the IUCN (Freestone, 1996).

Overexploitation, overfishing, and overcapacity have led to severe

exploitation of fish stocks (Beddington et al., 2007; Shih, 2010; Chang

et al., 2012). Nevertheless, MPAs are considered one of the most

appropriate management measures for fish population recovery and

sustainable ecosystem maintenance (Agardy, 2000; Stefansson and

Rosenberg, 2006; Chang et al., 2012). In 2006, the Ocean PolicyWhite

Paper listed MPAs as an essential development policy and proposed

detailed proposals to establish Green Island, the three northern

islands, and the Penghu Islands as marine national parks. In 2007,

the Marine National Park headquarters officially emerged, marking

an essential milestone in developing MPAs. There is a global

commitment to protect 10% of the oceans by 2020 (e.g., SDG

target 14.5 under the United Nations Sustainable Development

Goals (UNEP, 2011; United Nations Department of Economic and

Social Affairs, 2017)), including many other regional or national

conservation goals. The proposal, designation and implementation of

marine protected areas have accelerated over the past decade. The

OCA’s Strategic Objectives and Actions are clean water, healthy

habitat, and sustainable resources. In 2021, 40 marine conservation

inspectors were assigned to 13 marine conservation workstations.

The inspectors are at marine sites to respond to notifications from the

public on marine conservation matters, which will help implement

marine patrol and conservation matters. At the same time, Taiwan’s

energy policy, offshore wind power, has continued to develop in

recent years, but also because the failure to install offshore wind

turbines may threaten fishermen, marine life, and habitats. So the

NGOs have called on the government to pay attention to it.

Therefore, the draft Marine Conservation Act legislation will be

significant in the future.
4.3 Equipment and
infrastructural requirements

Most of Taiwan’s marine protection zones lack scientific data

for long-term monitoring as the basis for policy and decision-

making, and it isn’t easy to effectively evaluate the objectives at the

time of establishment. As regards the open ocean database, one of

the crucial objectives of the daft Marine Conservation Act is that

sufficient basic ocean information must be made available to the

public, including information on species diversity, the ecological

status of critical species, and overall dynamic changes (NAMR,

2020). As for marine conservation enforcement, the OCA needs the

equipment capacity of conservation enforcement vessels or law

enforcement base stations around Taiwan and must expand its

capacity as soon as possible for immediate enforcement in the sea

(OAC, 2020).
Frontiers in Marine Science 08306
5 Discussion

The reasons to promote the legislation for the need and urgency

of the Marine Conservation Act, such as to complete the legal

system of marine conservation; to achieve the missions of

establishing the OAC and OCA; to implement Taiwan’s

sustainable development goals (SDGs 14); to conserve cetaceans

and sea turtles urgent needs of the urgent need; to assist the offshore

wind farm restoration projects and assistance with vessel navigation

controls; to the response to other marine conservation needs; to

meeting national expectations for marine conservation; to satisfy

the anticipations for marine conservation of Taiwan people. The

management of Taiwan’s ocean affairs is divided into different

departments (Chiau, 2016), scattered among many departments

of the Taiwan government (Lin et al., 2013; Xu and Chang, 2017).

However, in the process of promoting the draft Marine

Conservation Act, some issues can be learned from the legislative

experience of other countries, as follows:

To improve the zoning management system:
Regarding the management principles of MPAs zones, the

international community has divided them into four main

categories, such as no-use zones, no-fishing zones, buffer

zones, and sustainable-use zones. For example, in the

Australian management of the Great Barrier Reef Marine

Park(GBRMP), the protected area can be divided into four

parts: core protected area, fishing area, no-fishing area, and

sightseeing area; then, based on respecting the historical

habits of the original inhabitants of the Great Barrier Reef,

the initial closed management can be changed to integrated

open management to ensure that the functional areas of

marine ecosystems such as islands, harbors, estuaries, and

coasts can be fully protected and the functional areas of the

sea can be improved (GBRMPZ Plan, 2003). Critical lessons

from their experience focus on placing marine reserves in a

broader context, the importance of good public processes,

and the advantages of integrating site-specific development

with national-level system planning (Sobel et al., 2004). The

legislative protection of the GBRMP is a benchmark for

countries to learn from, and Taiwan has many rare corals to

learn from their experiences. Taiwan has encountered the

same problem in the legislative process of protection and

conservation. In contrast, Taiwan is currently divided into

only three categories, including “no entry or impact zones,”

“no-fishing zone,” and “multifunctional use zone,” and

lacks “buffer zones” with important functions. The

government should refer to international standards and

plan a certain percentage of buffer zones. Coupled with the

lack of long-term ecological surveys and monitoring and

evaluation of management effectiveness, most protected

areas are “paper parks” (Shao, 2020). Such as New

Zealand could be a leader in MPAs. Despite their small

size and slow development, the principles, lessons, and

ideas that have emerged from their creation have greatly

influenced the development of MPAs throughout New
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Zealand and the world. Meanwhile, the New Zealand

Department of Conservation (NZDOC), established in

1987, has primary management responsibility for MPAs.

In 2002, the New Zealand government’s Marine Reserves

Act also demonstrated the government’s commitment to

conservation and determination. Ballantine (1997) also

provides a good perspective on the design principles of

marine protected area systems or networks. The current 46

marine protected areas in Taiwan are not yet coordinated

by the Marine Conservation Act (Table 4). They are divided

into different authorities for designation and management,

confusing management laws and policies (Chung and Jao,

2022; OCA, 2022). Meanwhile, Learning from Canada has

used the internationally widely accepted definition of MPA

developed by the International Union for the Conservation

of Nature (IUCN). Through a comprehensive marine

reserve management plan and the development of a

complete evaluation and review mechanism, the

effectiveness of marine reserve management can be

effectively improved.
Requirements from the Ocean Basic Act:
By Article 13 of the OBA, the government shall give priority to

the protection of natural coast, landscape, critical marine

habitats, unique and endangered species, fragile and

sensitive areas, and underwater cultural assets based on

an ecosystem approach, preserve marine biodiversity,

formulate relevant preservation, conservation, and

protection policies and plans. Therefore, there is a need

to pass the Marine Conservation Act. In addition, the

legislative objectives of the draft Marine Conservation Act

are to gear the international standards of marine

conservation; the act will introduce other effective

regional conservation measures and expand marine

protected areas in the broad sense; the act will pay equal

attention to the conservation and rehabilitation of marine

organisms and strive to maintain marine biodiversity; to
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supplement the inadequacies of other existing marine

conservation-related laws and regulations and to build a

well-organized and hierarchical system of marine

conservation laws and regulations. Japan is a maritime

country surrounded by the sea. Because of its limited land

resources, the effective exploitation of the sea has become a

critical strategy for Japan. Compared to other countries,

Japan pays more attention to marine resources and

protection legislation. The Japanese government

promulgated the Basic Act on Ocean Policy in 2007,

which stipulates the basic principles of Japan’s ocean

policy and the responsibilities of the national government,

local governments, businesses, and citizens to promote

peaceful and joyous development use of the ocean and

protection of the marine environment following the

UNCLOS.

Meanwhile, there are many laws, ordinances, provincial

ordinances, rules, etc., related to protecting marine living

resources, such as laws, ordinances, provincial ordinances,

rules, etc. Taiwan has many laws from Japan, and the

purpose and spirit of its laws are worth learning and

improving.
From the perspective of the Ocean Conservation Administration

Organization Act:
Only 40 marine conservation enforcement officers are

scattered across Taiwan and its coastal area. They must

be sufficient to manage various marine conservation

situations or crises. Instead, they seek assistance from

friendly military units, such as the CGA, for duty and

enforcement support, according to the Organization Act of

the OCA, the matters related to maintaining marine

resources, ecology, and sustainable management. If

necessary, the OCA could set up servicing units to protect

marine environmental resources and law enforcement

energy more efficiently. The units will allow the OCA to

have the capacity and ability to implement related
TABLE 4 The authorities announced by the law of marine protected areas.

Authorities Adopting the Law Protection target Number of sites

Council of Agriculture Cultural Heritage Preservation Act natural reserves, parks 3

Fisheries Act conserving aquatic resources 30

Ministry of the Interior National Park Law National Park 4

Wetland Conservation Act Wetland of Importance 0

OCA, OAC (Ocean Affairs Council) Wildlife Conservation Act Wildlife Sanctuary and habitat 5

Wildlife Conservation Act Major Wildlife Habitats 1

Cultural Heritage Preservation Act natural reserves, parks 1

The draft Marine Conservation Act marine sanctuary 0

Ministry of Transportation and Communications Act for the Development of Tourism natural reserves 2
(Source: Created by this research).
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conservation law enforcement in Taiwan’s waters. OCA

also can learn from the U.S. Coast Guard that they have two

primary responsibilities for marine environmental

protection, ensuring timely and effective marine pollution

response, enforcing marine environmental protection

regulations, and enforcing marine pollution response and

environmental protection regulations by the Maritime

Safety Manual. Meanwhile, OCA also can learn from the

Office of Law Enforcement (OLE) of the National Oceanic

and Atmospheric Administration (NOAA) enforces the

U.S. Marine Resources Act to ensure the sustainability of

fish populations and to protect threatened marine species

and their habitats.
Response perspective of marine pollution:
TheMPCA aims to control marine pollution, protect the marine

environment, conserve marine ecology, protect public health,

and sustainably use marine resources. The Act applies to

intertidal zones, internal waters, territorial waters, contiguous

zones, exclusive economic zones, and waters superjacent to

the continental shelf under the jurisdiction of Taiwan.

Marine pollution is a global problem, and the management

of the marine environment through the legal system has been

a concern for the last few decades. The MPCA has been

implemented for over 20 years in Taiwan and is in the

process of revision. In addition, the competent authority has

been transferred from the former Environmental Protection

Administration to the Ocean Conservation Administration

(OCA) of the OAC, which is different from the previous

disposal in terms of enforcement, equipment, energy, and

system (Churchill and Lowe, 1999; Chang, 2015). Therefore,

at the current amendment stage, it is recommended to

conform to the international trend and tendency and pay

more attention to the response and disposal of significant oil

pollution incidents in exclusive economic waters or even on

high seas and the cooperation mechanism with neighboring

countries.
The related Acts have not been enacted as scheduled:
The Ocean Basic Act was promulgated and implemented on

November 20, 2019. It stipulates that the government

should enact laws and regulations related to marine

spatial planning and ecosystem development within two

years. However, the legal deadline has long expired, and the

relevant supporting Acts still need to be passed. On the

other hand, Japan passed its Basic Act on Ocean Policy in

2007, based on which the Japanese Government has

formulated a Basic Plan for Ocean policy and reviews and

amends the Act every five years. One of the goals of the Act

is to develop and use the oceans to conserve the marine

environment. To date, the Basic Act has implemented its

third stage basic plan.
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There is no update to relevant laws and regulations in Taiwan:
Activities such as whale watching have been conducted for over

two decades; however, further updates to relevant laws and

regulations have yet to be made, and no effective supervision

mechanism arising from the self-governance agreements

signed by the operators has been established. As a result,

reports of disturbing cetaceans are occasionally heard.

Therefore, at this time, the OCA is expected to intervene by

society and environmental conservation groups, particularly

with the upcoming proposal of the ocean conservation Act

that stipulates relevant management regulations targeting

marine recreation, leisure activities, and other marine

activities. In 2019, the OCA issued the Cetacean Watching

Guide in Taiwan (OCA, 2019a); however, this may be a code

of conduct that calls on environmentally friendly whale-

watching behavior and has no legal effect. Regarding whale

watching, the New Zealand Government promulgated the

Marine Mammals Protection Act (MMPA) as early as 1978.

The rules for interactions between ships and cetaceans, etc.,

were all regulated before the establishment of the whale-

watching industry. That industry provided more output value

and many job opportunities, and the Department of

Conservation (DoC) and the members of the whale-

watching industry signed a self-governance agreement for

the protection and a mechanism to ensure sustainable

operations and management (Tseng, 2021). In addition,

New Zealand needs more and more enormous marine

reserves; it also needs a national system or network of

marine reserves that people could be free to access and

enjoy while ensuring that their natural values are not

compromised. At the same time, the public should be

involved in establishing and managing marine reserves

(Ballantine, 1999; NZDOC, 2022). The same situation as

Taiwan’s current efforts to protect and develop.
6 Conclusion

The twenty-first century is a new century for humans’

development of oceans and seas, and oceans have become a

significant issue of competition among the world’s States,

attracting the research efforts of advanced countries. An

increasing number of people are aware that ecosystem changes,

environmental degradation, and habitat loss mainly cause a

decrease in biodiversity. Despite accelerating and expanding

changes to the marine ecosystem and its habitat, awakening the

public’s awareness of marine conservation and changes in social

values and conservation concepts have brought new hope for

oceans. Marine conservation has gradually emerged with the

improvement of environmental protection and fisheries

management systems and methods. Many conservation groups

have advocated various conservation campaigns, such as wetland
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protection, designated protected areas, zoning, and marine

spatial planning.

To date, the number of Taiwan’s MPAs does have a specific

meaning, but not equal to management effectively. A specified and

integrated MPA law may help clarify the legal and administration

chaos; therefore, it is expected that the draft of the Marine

Conservation Act will be more complete. Good governance of

MPAs requires cooperation among all stakeholders, including

governments, enterprises, local people, and NGOs.

Taiwan’s draft Marine Conservation Act is in line with the

development of marine environmental protection worldwide,

generating great expectations. However, to be more effective, it is

also necessary to draw on the experience of countries worldwide. The

experience gained should be a reference in planning marine protected

areas and conservation targets. The formulation of regulations alone

is, however, never enough and still requires the collective

participation of the community, public participation, the

introduction of natural landscapes and local culture, the self-

management and maintenance of ecological resources in the ocean

and marine areas, etc.; for instance, the process of establishing MPAs

requires careful planning and the support of local communities.

Nevertheless, the OAC plays the role of “the guardians of the blue

territory and the promoters of maritime affairs,” It can push for more

education, training, and research programs on MPAs, which will be

critical for Taiwan in the coming future.
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Occupational noise exposure at 
sea: A socio-legal study on fish 
harvesters’ perceptions in 
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Introduction: Noise is a significant health hazard for fish harvesters. Chronic 
exposure to hazardous noise levels of 85 dB (A) for an 8-h work shift can have 
adverse health impacts, including both auditory and non-auditory health problems 
such as noise-induced hearing loss, stress, hypertension, sleeping disorders, and 
impaired cognitive performance.

Methods: A review of legislation and policies governing workplace noise 
exposure, as well as qualitative, semi-structured interviews, were conducted to 
assess how fish harvesters in Newfoundland and Labrador (NL) manage onboard 
occupational noise exposure and perceive noise-induced health problems, as 
well as the barriers and challenges associated with preventing and controlling 
noise exposure.

Results: The legal review shows no compulsory noise preventive measure at the 
fishing vessel design stage in Canada. Limited implementation of Occupational 
Health and Safety (OHS) regulations to control and prevent onboard noise by 
employers in Newfoundland and Labrador. Fishers reported that their workplace 
is noisy. Over time, fish harvesters adapted to the environment and learned 
to tolerate loud noise, displaying fatalistic behavior. Fish harvesters reported 
avoiding using hearing protection onboard due to navigation safety concerns. 
Fishers reported hearing loss as well as other non-auditory health problems. 
Inadequate noise control measures adopted by employers, a limited supply of 
hearing protection onboard, and a lack of regular hearing testing, training, and 
education were identified as the main barriers to preventing and controlling noise 
exposure.

Conclusion: Proper implementation of NL OHS regulations and the development 
of hearing conservation initiatives by employers are necessary. All stakeholders, 
including the federal and provincial governments, WorkplaceNL, and not-for-
profit fishing organizations in the province, are strongly recommended to initiate 
training and education campaigns to help fish harvesters understand noise 
exposure and adopt preventive measures.

KEYWORDS

noise exposure, hearing loss, occupational health and safety, fish harvesters, noise 
prevention, policies and regulations
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1. Introduction

Fishing is a prominent sector in many countries and has had a 
considerable impact on the expansion and development of the blue 
economy, which is the sustainable utilization of marine resources for 
growth in the economy, enhanced livelihood, and employment 
generation while conserving the health of ocean ecosystems (1, 2). 
Commercial fish harvesters face various risk factors related to health 
and safety. These risk factors include but are not limited to various 
physical and mental health concerns, such as musculoskeletal 
disorders, hearing loss, psychological distress, and sleep disturbances 
(3–5). Occupational noise exposure is recognized as a serious risk 
factor for the health and well-being of fish harvesters (4, 6–8). Long-
term exposure to harmful noise levels is a documented contributing 
factor to tinnitus and Noise-Induced Hearing Loss (NIHL) (4, 6, 
8–11). In addition to auditory health impacts, chronic noise exposure 
also leads to many non-auditory conditions, such as sleep disturbances, 
fatigue, anxiety, stress, and cardiovascular and gastric disorders (5, 8, 
12). Statistics from the WorkplaceNL, a provincial governmental 
agency in Newfoundland and Labrador that administers workplace 
health, safety, and workers’ compensation and offers services to 
employers, injured employees, and dependents, show that fish 
harvesters were among the top groups of workers who filed hearing 
loss claims (13). According to recent research conducted among NL 
fish harvesters, the majority of participants are exposed to loud noises 
during various fishing activities. This research revealed that noise 
exposure (LEX,8h) on eight of the 12 fish vessels was detected more than 
85 dB(A) (14).

In Canada, provincial governments are in responsible of protecting 
workers’ occupational health and safety. The occupational health and 
safety (OHS) act and its regulations cover occupational noise exposure 
management methods at the workplace. The Occupational Health and 
Safety Regulations, 2012, under the Occupational Health and Safety Act, 
1992 covers health and safety issues in NL. These regulatory standards 
adopt the American Conference of Industrial Hygienists’ criteria. The 
maximum allowable noise at a workplace is set as 85 dB(A) for 8 h of a 
work shift (15, 16). The fundamental problem with this regulation is 
that it is based on an 8-h workday and presumes that the worker 
spends the rest of their time at home, where noise levels are generally 
low and are not controlled by this Act because it is not a workplace. But 
what if the worker spends most of their after-work time in a cabin or 
kitchen with noise levels of 75 dB (A) or 80 dB (A)? The worker is still 
on the job, and the noise levels are not beyond the maximum noise 
limits, but they are much over the International Maritime Organization 
[IMO] standards, where the maximum noise levels in the crew 
accommodation should be 60–75 dB (A) [1,600 up to 10,000 gross 
tonnage (GT)] and 55–75 dB (A) [≥10,000 GT] (17). In accordance 
with the regulations, the employer shall take necessary steps to 
implement control measures in place to limit noise to recommended 
levels; if it is not practical to do so then need to isolate employees from 
the noise, or the workers should wear personal protection equipment 
(PPE) (16).

The workers’ awareness of the negative impacts of exposure to 
loud noise is another aspect of workplace noise governance. According 
to a survey conducted among NL fish harvesters, the skippers of small 
fishing boats were unaware of the risks presented by noise sources 
onboard (14).

Various federal and provincial organizations in Canada oversee and 
regulate fisheries, such as Fisheries and Oceans Canada (DFO), 
Transport Canada (TC), and local governments. According to the DFO’s 
statistics, small fishing vessels make up around 99% of all fishing vessels 
in use in NL (18). However, there are no federal or provincial regulations 
in Canada that mandate a maximum noise level onboard small fishing 
boats that are less than 24.4 meters in length overall (LOA) and not 
more than 150 GT (14). According to the IMO’s adoption of the code 
on noise levels on board ships, larger boats have explicit noise exposure 
limitations for all locations onboard, however small vessels are 
frequently overlooked and noise levels are usually monitored against the 
85 dB standard (A) (17). Structural design is also key stage to eliminate 
and control noise level on board fishing vessels (17). Federal regulations 
covers vessel safety and design in Canada. However, fishing vessels 
safety regulations in Canada do not cover the management of onboard 
noise exposure at the operational stage (19, 20).

The economy of NL is heavily reliant on the fishery sector (21). 
According to WorkplaceNL data on fishing safety, six fatalities were 
recorded in 2020, and the incidence of lost-time injuries per 100 
workers was higher than the provincial average of 1.6. Fish harvesters 
had a 13-fold higher risk of death on the work, a 4-fold higher risk of 
suffering a severe injury, and a 2-fold higher risk of losing their 
hearing.48 Nl Fish harvesters filed 8.3% of hearing loss cases between 
2011 and 2017 (13).

In Newfoundland and Labrador, occupational health and safety 
regulations apply to all employers, with no difference made between 
land-based and maritime workers. Fish harvesters labor in a confined 
and moving environment, and they are subject to constant noise 
exposure while working and resting during multi-day fishing trips. As 
a consequence, fish harvesters are more vulnerable to noise exposure 
and associated risks; however, no specific legislation addresses noise 
exposure levels and safety precautions aboard fish vessels. To address 
this issue, a legal regulatory review was conducted to examine the 
current governance of fisheries in Canada to manage onboard noise 
exposure and observe the potential gaps in the existing regulations. A 
qualitative study was also conducted to explore how NL fish harvesters 
manage onboard noise exposure, limit noise-induced health problems, 
and identify potential barriers and obstacles to preventing onboard 
noise exposure.

2. Materials and methods

2.1. Legal regulatory review

A legal regulatory review was performed to investigate the 
onboard noise exposure regulations applicable to fishing vessels in 
Canada. This paper includes legal doctrinal analysis and legal 
sources to provide a precise scientific representation of the relevant 
regulatory regimes. The regulatory review explores fishing 
governance, occupational noise exposure, and related regulations 
in NL and Canada. The study also analyzes the potential gaps in 
the current health and safety regulations in NL. The following 
organization’s official websites were explored to find the relevant 
regulations: Fisheries and Oceans Canada; Transport Canada; 
Government of Newfoundland and Labrador; Department of 
Fisheries and Aquaculture; WorkplaceNL; Professional Fish 

313

https://doi.org/10.3389/fpubh.2023.1092350
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Yadav et al. 10.3389/fpubh.2023.1092350

Frontiers in Public Health 03 frontiersin.org

Harvesters Certification Board; NL-Fish Harvesting Safety 
Association; Fish Food Allied Workers-Union Unifor; and 
Fisheries and Marine Institute of Memorial University 
of Newfoundland.

2.2. Qualitative study

A qualitative research was conducted to explore the noise risk 
perception among NL fish harvesters. At the beginning of the 
study, 30 interviews were planned but due to the current 
COVID-19 situation, only 12 telephonic interviews were 
conducted.NL fish harvesters who were 18 years or older, held a 
license issued by the Professional Fish Harvesters Certification 
Board (PFHCB), and had one or more years of fishing experience 
were included in the interviews. Fish harvesters who had 
previously worked in a noisy environment other than the fishing 
industry for one year or more and who had been diagnosed with 
a hearing issue were excluded from the study. The fish harvesters 
interviewed had experience ranging from 3 to 60 years and worked 
in various positions such as deckhands, second mates, skippers, 
owners, and operators on small to large fish vessels ranging from 
12.5 feet to 160 feet. Most fish harvesters are involved in crab, 
lobster, cod, and capelin fishing.

A semi-structured interview guide was prepared to collect the 
data. Questions about hearing loss and other general health 
problems caused by noise and difficulties in preventing noise 
exposure and noise-related health problems were addressed. Ethical 
approval was obtained from the Interdisciplinary Committee on 
Ethics in Human Research, Memorial University of Newfoundland 
(file number: 20210888) in November 2020. A recruitment flyer 
with eligibility criteria and other research material was distributed 
across various social media platforms. Additionally, local fishing 
organizations, including the PFHCB, Newfoundland and Labrador-
Fish Harvesting Safety Association (NL-FHSA), and Fish, Food and 
Allied Workers Union-Unifor (FFAW-Unifor) were contacted to 
disseminate the research information on their websites. Qualitative 
data was collected through telephonic interviews. The duration of 
the interviews ranged from 1 to 2 h. A pilot study with two 
participants was done to evaluate the feasibility and suitability of 
the interview questionnaire before executing the main research. 
Data collection was conducted between January to April 2021. All 
the interviews were audio-recorded for transcription and future 
data analysis. Thematic analysis method was used for the data 
analysis. The health capital method was adopted to comprehend 
how fishers perceive noise exposure and explore potential barriers 
to alleviating noise-related health issues.

3. Results

3.1. Governance of noise on fishing vessels

Transport Canada (22), Fisheries and Oceans Canada (23), the 
Canadian Coast Guard (24), and the Transportation Safety Board 
of Canada (TSB) (25) are the primary government agencies 
responsible for fishing governance, including issuing licenses, 
certifying fishing vessel navigation personnel, registering of fishing 

vessels, providing safety training and navigational aids, 
investigating accidents involved fishing vessels and regulating fish 
harvesting quotas. They also manage security, environmental 
protection, pollution control, and marine investigations. TC 
implements and manages fishing vessel safety regulations in 
Canada. Fishing Vessel Safety Regulations (19) [applicable for fish 
vessels, not more than 24.4 meters and not more than 150 GT] and 
Large Fishing Vessel Inspection Regulations (20) [applicable for fish 
vessels over 24.4 meters and over 150 GT] are currently in force in 
Canada. These regulations cover safety measures required in fish 
vessel design and structure. Noise exposure is a significant risk 
factor directly or indirectly associated with ship design and 
construction; however, the fishing vessel safety vessel regulations 
do not cover any noise mitigation measures that can minimize 
onboard noise exposure.

Fishing organizations in Newfoundland and Labrador, such as 
the Department of Fisheries, Forestry and Agriculture (26), 
WorkplaceNL (27), Professional Fish Harvesters Certification Board 
(28), NL-Fish Harvesting Safety Association (29), Fish Food Allied 
Workers-Union Unifor (30), and Fisheries and Marine Institute of 
Memorial University of Newfoundland (31) take care of various 
issues related to fisheries in the region. The Department of Fisheries, 
Forestry, and Agriculture is focused on the growth and advancement 
of the fishing industry. The Department collaborates with several 
partners to ensure the long-term development of fishing sectors in 
the NL (26). WorkplaceNL (27) provides insurance coverage, 
including hearing loss claims and a no-fault environment to workers 
and management across the province. The PFHCB supports fish 
harvesters by advancing the profession’s interests, managing fish 
harvester’s registry, creating, assessing, and recommending 
professionalization courses, identifying requirements, and issuing 
licenses to eligible fish harvesters (28). The NL-FHSA supports fish 
harvesters by promoting and disseminating best practices within the 
fishing sector, supporting an effective stakeholder counseling system, 
and facilitating a joint security approach through safety education 
and information exchange (29). FFAW supports fishermen by 
addressing shipping concerns, keeping the crew up to date on price 
and limit details, and promoting the fleet in negotiations (30). The 
Marine Institute offers a range of training programs to fish harvesters 
through several community-based education initiatives supported by 
the provincial and federal government (31).

NL OHS regulations cover the noise hazard regulations and 
describes the requirements which need to be  followed by the 
employers (16). According to the NL OHS Regulation, if the noise 
level in a workplace exceeds the acceptable threshold, the employer 
must take reasonable measures to control the noise and provide 
protective equipment if noise cannot be  reduced. NL OHS 
Regulation follows the American Conference of Governmental 
Industrial Hygienists’ Noise Threshold Limit Values, which are 
85 dB(A) with a doubling rate of 3 dB(A) (32). For example, 
85 dB(A) is applicable for 8 h. If the noise level rises to 88 dB(A), the 
work period should be  reduced to 4 hours. Employers should 
develop and maintain hearing conservation programs that include 
a survey to identify high noise zones, yearly hearing tests for all 
employees, hearing tests every 3 months for new employees, and 
mandatory training and education for all employees to identify the 
health effects of noise and proper use of hearing protectors (16). The 
requirements apply to all workers, regardless of the nature of their 
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work environment. There are no special criteria or guidelines for 
the fish harvesters who operate fish vessels in the province.

3.2. Health capital: A theoretical framework 
to understand fishing OHS challenges

The Health Capital approach was adopted to analyze the 
collected data. Health capital includes field-specific skills, 
competencies, social connections, financial resources, and prestige 
that may be used directly or through conversion from other types of 
capital to maintain good health and control illness. It, therefore, 
draws on and enhances the synergy of economic, social, cultural, 
and symbolic capital (33). Health capital is one approach to 
evaluating risk in an individual’s characteristics and recognizing 
gaps such as a lack of skill, education, or experience for qualitative 
risk assessment. Such risk is regarded measurable in this method. 
Human mistake caused by a lack of performance, exhaustion, stress, 
or poor training is the primary cause of workplace accidents. 
According to this strategy, personal safety training and education to 
enhance information and awareness are the best strategies to reduce 
workplace risk (34). The suggested concept of health capital urges 
policymakers to recognize the complexities of various health-related 
resources and assets that individuals hold and deploy to create 
individual health. Health policies can thus focus on increasing the 
convergence of healthcare norms and human dispositions, so 
enhancing the relationship between “public objectives for the good 
health and good order of the social body with the desire of 
individuals for personal health and well-being” (33, 35). Based on 
the qualitative data and our research framework, we developed the 
following themes for the data analysis and interpretation:

3.2.1. Noise exposure and associated health 
impacts

The primary reasons of noise on the boats were discussed with fish 
harvesters. Most interviewees concurred that the primary source of 
noise is the vessel engine. Fish harvesters stated the following,

"They are supposed to be the engine and the hydraulics" (FH-2);

"The engine that you have in the boat … " (FH-4);

"Primary noise would be the main engine, generator … " (FH-6);

"The most noise is in the engine room … " (FH-8).

The harvesters noted that in addition to the engine, hydraulics, 
winches, haulers, generators, and ropes were the other prominent 
noise sources. Ten out of twelve participants said their workplace was 
loud. Harvesters raised their worries about noise on fishing vessels. 
Fish harvesters outlined the key noise sources,

"The winch can be noisy when we’re hauling pots because a rope 
comes up around the rope makes a noise" (FH-1);

"I’m running a nine-horsepower system, which requires a nine-
horsepower gas utility system, and sometimes that could be very 
annoying, very loud … " (FH-5);

"The diesel engine is on, and the diesel generators are on, so it's fairly 
noisy when all of the deck turns on, and all of the hydraulics are on, 
so it's noisy when we're working" (FH-6);

"In a small boat, in the 22-footer, I mean you got the outboard 
motor going on, and you got your hauler motor on, which is fairly 
loud in just a small area … " (FH-9);

"It is always noisy because the generator and motors are on" 
(FH-10).

The majority of harvesters (9 out of 12) reported that they 
experienced no hearing issues. Three harvesters noted hearing loss but 
had no clue what was causing it. Four of the individuals admitted to 
experiencing tinnitus. Two participants mentioned that, although they 
do not have a hearing problem, but are aware of other fishers who do. 
One fish harvester claimed that exposure to loud noises is the primary 
cause of tinnitus. They added, “Not very often. When you get a ringing 
noise in your ears, you usually get it when the noise is too loud” 
(FH-8). One harvester voiced their views and described how hearing 
loss among fish harvesters is socially stigmatized. They explained,

" … if you ask somebody (about the hearing problem), you will get 
a different response. You’ll say, 'oh no, my hearing is fine.' Yes, 
nobody likes to admit it because there is a stigma around hearing 
loss. People who can’t hear properly, other people think, oh, people 
associate hearing loss with intelligence. If somebody can’t hear 
properly. Well, they’re not very intelligent or something like that, but 
that’s a social thing" (FH-1).

Fish harvesters share different health problems while working in 
a noisy environment. The primary health issues include sleep 
disturbances, safety risks due to communication difficulties, reduced 
physical performance, impaired decision-making ability, and changes 
in voice volume. In addition, some fish harvesters also reported 
annoyance, irritation, stress, fatigue, headaches and emotional 
challenges from working in noisy environments.

Some participants indicated that regular exposure to noise at their 
workplace causes issues. One participant discussed how noise impairs 
their ability to make decisions by stating the following,

"Sometimes, the noise bothers me to the point where I do make some 
rush decisions, but overall, on a scale of 1 to 10, I would have rated 
2, maybe 3. Noise doesn’t really influence my decisions to hold 
on" (FH-5).

One fish harvester admitted facing emotional challenges due to 
working in a noisy environment and said, “Yes, sometimes it’s 
emotional and just 101 wanting to say, like, you know, wanting to give 
up and just, like, wanting to retire and stuff ” (FH7).

Some participants mentioned that being around noise made it 
harder to communicate and that they had to speak louder to be heard. 
Fishers said that they do not use hearing protection since it is difficult 
to communicate, which may result in an accident.

3.2.2. Adaptation in a noisy environment
Most participants agree that their workplace is noisy, but they are 

habitual to the environment. The thoughts of some of our research 
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participants on workplace noise and associated behavior are as follows: 
“The diesel engine on, diesel generators on, so fairly noisy on all the 
deck, turn on all the hydraulics, so it’s noisy when you  are 
working” (FH-6);

"In the small boat, in the 22-footer, I mean you got the outboard 
motor going on, and you got your hauler motor on, which is fairly 
loud in just a small area" (FH-9);

"The loudest noise exposure to when we were moving from one 
string to the next or when we’re coming from the harbor out to the 
crab fishing grounds, and that’s when the engine is running full, full 
RPM (rotations per minute), and it’s that’s it loud, and so, if you are 
on the deck, it can be noisy" (FH-1);

"It’s always noisy, because the generator and motors are on" (FH-10).

One fisher shared their ideas, highlighting the adaptability of fish 
harvesters in noisy workplace.

" … I have been fishing all my life, like fishing for 30 or 40 or 50 
years. They (fish harvesters) used to do what they do and will do for 
the next five or ten years. I don’t think it is going to make a great 
deal of difference anyway, so as you’re getting older and if you have 
hearing loss if you  have been here for 40 years, you’re going to 
be inclined like this" (FH-2).

The perspectives of fish harvesters indicate that they have been 
accustomed to loudness and have adjusted to it, which is a sign of 
fatalistic behavior.

3.2.3. Limited noise preventive measures
Most fish harvesters do not use hearing protectors when 

operating on fishing boats. When asked how fish harvesters cope 
with workplace noise, they responded differently. Three fish 
harvesters reported that they use earplugs when going inside the 
engine compartment. One participant noted that they usually move 
away from the noise’s source. Two harvesters indicated that they 
would turn off the hauler power and move away from the noisiest 
place whenever possible.

3.2.4. Safety and health: A conflicting value
Most fish harvesters stated that safety is their top priority and that 

wearing hearing protection may risk their safety. Use of hearing 
protectors increases the risk of falling overboard, miscommunication 
between workers, and other health safety issues. According to a fisher,

"The challenges on our fishing vessels are that when you wear a 
hearing device to block the noise, you are also blocking other people 
who are working around you from hearing what they are saying, 
and if somebody falls over the boat, and they are trying to sing out 
to the captain, and he got a hearing device and can't hear, and that 
could be a major problem."(FH-3).

One other participant explained, “The obstacles, like I  have 
been saying is, having that protection to protect yourself, but also 
being able to hear somebody and when something has happened in 
… “(FH-9).

3.2.5. Lack of safety training
Ten out of twelve fish harvesters noted that noise was not 

considered during their training and management programs. Two 
harvesters highlighted that some training sessions included 
occupation exposure of noise and preventive measures. According to 
a harvester,

“No, no, not that I know of, the training courses, I took part in, 
nothing really covers hearing or noise protection and anything like 
that” (FH-9).

One fisher said, “I do not do lots of courses. I do not recall the 
actual anything noise safety course” (FH-12).

One harvester highlighted the safety training and said, “I think 
there is something for Basic safety training that talks about but no 
specific for noise” (FH-2).

One participant said they took seminars in survival skills from the 
Canadian Coast Guard, but none of the sessions mentioned noise 
exposure and related health impacts.

3.2.6. Barriers and challenges in noise prevention
Various factors hamper the reduction of noise exposure and 

prevention of hearing damage. The harvesters emphasized the value 
of better safety regulations, innovative ship structural design, 
training, and education. Fishers also underlined the need for fish 
vessel owners and operators to provide enough personnel protection 
equipment. One fisher stressed the necessity of raising public 
knowledge about noise exposure and its effects on health. According 
to the fisherman,

"I believe a significant portion of it is simply education, becoming 
educated and aware of the problem and how to prevent it, 
"(FH-1).

Some fishers recognized the significance of recent advancements 
in ship design to reduce noise exposure at fishing vessels.

One fish harvester mentioned, “For winches, they used to be with 
gas-operated winches and generators. Now, we are coming out with 
electric, what we  notice, cut down the noise a big time” (FH-2). 
Another harvester recommended making the present diesel engine 
and generator quieter.

3.2.7. Gaps in OHS regulations
Fish harvesters indicated that provincial organizations need to 

put more effort in training and education of fishers. One harvester 
mentioned, “I mean, I never heard of WorkplaceNL putting many 
efforts into the fishery, and I  never heard of anything or any 
program or meetings there are going on and talking about the 
fisheries” (FH-9).

One fisher suggested enforcement of OHS regulation 
mandating protective gear when necessary. One participant stated, 
“…try to introduce new mandatory hearing protection, maybe 
from the federal-provincial government or WorkplaceNL 
even” (FH-5).

Harvesters proposed that ship operators and workers should 
be required to undergo training and seminars on hearing conservation. 
One fisher recommended that they get their hearing checked regularly 
(FH-1). Additionally, fish harvesters lacked enough PPEs on board 
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(FH-5, FH-7, FH-11). One harvester said, “I got the earmuffs for 
myself, but I do not have them for other crew members, and I do take 
them with me “(FH-7).

Most fishers were unaware of any fishing groups in NL offering 
assistance with noise-related problems. Some fish harvesters had no 
idea that any compensation covered them for health issues caused 
by noise.

4. Discussion

Noise is a significant health risk for fish harvesters. In the current 
study, we  observed how occupational noise exposure affects fish 
harvesters’ health and well-being and how altered behavior and 
adaptation in a hazardous environment can lead to long-term 
disability, such as hearing impairment. The study also shows how 
improper policy and regulation enforcement can have a negative 
impact on health and force workers to adapt to a hazardous 
environment. According to the study findings, fish harvesters operate 
in a noisy workplace and occasionally use hearing protection. This is 
also confirmed by a study on noise exposures on small fishing vessels 
by (36) where the authors performed occupational noise exposure 
measurements. The restricted usage of hearing protection was due to 
safety concerns such as falling overboard, miscommunication, and 
accidents. The research reveals that fishers adapted to their noisy 
environment and learned to endure the noise. The study also found 
that NL fish harvesters lacked knowledge and understanding of 
occupational noise exposure and the associated health hazards.

The concept of relating an individual’s health to capital dates to 
political economy debates, beginning with Mushkin’s (37) view of 
health as an investment and Becker’s (38) view of health as a 
component of human capital. Grossman (39) expands on these 
perceptions by coining the term “health capital” as a component of a 
demand model for the product “good health.” This view identifies 
health as a “durable capital stock that produces an output of healthy 
time” that drops with age but can be invested via medical treatments 
(33). The health capital approach helps in understanding the value of 
health as an investment and guides us in avoiding the various 
individual risks we encounter.

Fishers operate in a confined, mobile, and noisy environment for 
several days, which affects their health and well-being. Noise from 
many sources, such as engines, haulers, hydraulic systems, ropes, 
generators, and the environment, results in various health risks. There 
are two types of noise transmission on vessels, structure-borne and 
airborne noise transmission (40). Each fishery has its own set of 
machinery since different fishing techniques and gear are used to 
catch different species (40). According to the literature, the greatest 
noise levels recorded in engine rooms ranged from 56 to 114 dB (5, 10, 
11, 14, 34, 41). A large retrospective research was recently carried out 
among French commercial seafarers to emphasize hearing 
impairment. The study results are consistent with our findings, which 
indicate that working in an engine room is a significant risk factor for 
hearing impairment (42).

Training sessions can improve understanding and awareness of 
the risk posed by noise. None of the participants could link their 
general health issues to noise exposure. Many fish harvesters claimed 
to have attended general safety training/seminars, but deny receiving 
any particular training on noise exposure and the related health risks. 

According to WorkplaceNL, all employees who are overly subjected 
to noise must be educated and trained to ensure they understand the 
program, the health risks associated with noise, the noise levels in the 
workplace, and the controls that are in place. Workers must 
be educated and trained on the selection, fitting, usage, care, and 
maintenance of hearing aids if it is used. Such instruction and training 
are typically delivered concurrently with yearly hearing tests. It is also 
critical for the OHS committee/Workplace Health & Safety 
representative to attend this instruction (43).

Tinnitus and NIHL are the most common hearing health issues 
among fish harvesters (34, 44–47). One of the most common 
neurological symptoms, tinnitus, has been recognized as an early 
predictor of NIHL and has a prevalence ranging from 19 to 67% (34). 
Long-term exposure to dangerous noise levels is a known risk factor 
for NIHL (6). Literature suggests that NIHL is common among fish 
harvesters and is associated with job duration (10, 44, 48). The 
prevalence of NIHL was reported 6–80% among fish harvesters 
globally (34). It is estimated that an exposure to 85 dB(A) noise for 
24 h will equal an exposure to 90 dB for 8 h (A). The high and 
continuous noise exposure leads to hearing loss, sleep problems, blood 
pressure changes, and the likelihood of accidents (49). According to a 
Swedish study, many fishers who had their hearing checked, especially 
those who were still quite young, had impaired hearing. This hearing 
impairment is considered to be caused mainly by workplace noise 
exposure (50).

Limited research has been undertaken to describe a direct 
association between occupational noise exposure and its impact on 
fish harvesters’ overall health. Sholihah and Satria (51) conducted a 
study to highlight non-auditory health impacts induced by noise, such 
as physiological and psychological issues. Physiological disturbances 
include elevated blood pressure, rapid heartbeat, higher basal 
metabolism, vasoconstriction of blood vessels, reduced intestinal 
bowel movement, and elevated muscular tension. Psychological 
illnesses can add to stress if the sound is unpleasant and upsetting, 
causing negative sensations, and draining. It can impair focus, 
emotional issues, sleep disturbances, and communication problems, 
which negatively impact worker safety (51). Arumugam et al. (52) 
identified noise exposure as a stressor and noticed common symptoms 
such as headache (38.09%) and sleep disruptions (7.9%) among 
research participants. A study conducted by Zeigelboim et al. (53) 
used a questionnaire survey and clinical examination to explore the 
health conditions of fish harvesters in Brazil. The authors used 
electronystagmography to conduct the vestibular examination and 
assessed self-reported otorhinolaryngological signs and symptoms. 
Around half of the fishers shared the symptoms of dizziness and 
headache. Clinical examination revealed other non-auditory health 
issues, including fatigue, anxiety, depression, and sleep disturbances.

Fish harvesters believe that regulations limiting noise exposure and 
mandating the use of hearing protection should be implemented for 
large boats, but research shows that small boats generate more noise than 
is recommended. According to a recent study on fish harvesters in 
Newfoundland and Labrador, loud noise levels that can be detrimental 
are frequently present around small fishing vessels (40). The majority of 
fishing boats in Atlantic Canada are small vessels, but international 
fishing OHS requirements primarily pertain to vessels 24 m and above 
and more than 150 GT. Only the STCW-F Convention, which governs 
the education and licensing requirements for fishing masters and 
engineers, has been adopted internationally and ratified by Canada.  
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In an attempt to improve the implementation of health and safety 
regulations on fishing boats and to encourage safety training among 
fishing employees, WorkSafeNB has recently worked to modify the 
Occupational Health and Safety Act. However, raising safety standards 
will raise running expenses for small fishing boats operated by families, 
which could impede the success of this regional fishing health and safety 
program (54). Burella et al. (39) used a job-based method to assess the 
8-h equivalent LEX,8h noise level among NL fish harvesters. The measured 
values were matched to the province’s appropriate NIHL risk criteria. The 
authors identified that fish harvesters were frequently exposed to 
hazardous noise levels; fishing operations involving the utilization of 
hydraulic deck machinery, such as winches and fish pumping systems, 
as well as the involvement of repeated gear impacts and the usage of 
outboard engines, were also responsible for harmful noise levels, and 
skippers were not fully aware of the excessive noise hazards on board 
their vessels. The authors developed recommendations for technical 
solutions and types of hearing protection devices and applications to 
minimize noise exposures based on these findings. The authors suggested 
the regular use of hearing aids, the need for a change in the acoustic 
design of vessels, and the implementation of awareness programs for fish 
harvesters (39). In the present research, most participants identified the 
engine as a source of noise exposure. However, in the study conducted 
by Burella et al. (39), fish harvesters also described other sources of noise 
exposure, such as winches and fish pumping systems.

The current study focuses on the behavior of fish harvesters in 
tolerating noise and adapting to the loud environment. Information, 
education, and training on occupational exposure to noise and 
associated health impacts are much needed to make fish harvesters 
aware of the risk of noise on their health and well-being. Fish 
harvesters also noted the inadequate supply of PPEs aboard. The 
employer must have the appropriate hearing protection equipment for 
fish harvesters while working in a loud environment. Fish harvesters 
said they do not wear hearing aids because of other safety issues, 
including poor communication, falling overboard, and being involved 
in accidents. Fish harvesters might not be  the best candidates for 
conventional hearing aids. In order to interact with other team 
members efficiently, they could block out too much sound. There are 
ear muffs and ear plugs that reduce noise while allowing for the ability 
to hear other persons and equipment (55). WorkSafeBC recommends 
that fish harvesters use these specialized hearing-protecting devices 
while sleeping to protect themselves from loud noises. According to 
WorkplaceNL, employees need instruction and training on the proper 
fit, use, and maintain a hearing device. The completion of such 
education and training frequently occurs around a worker’s yearly 
hearing test (56). These might be interim methods to reduce noise 
exposure among fish harvesters. Long-term solutions should focus on 
improving the acoustic design of fishing vessels, improving insulation, 
and providing safe noise levels inside cabins (57). According to 
International Labour Organization, the responsible authority must 
take action to reduce excessive noise and disturbance in sleeping areas 
and, to the greatest extent possible, in line with the applicable 
international standards. The responsible authority must implement 
noise and vibration standards for accommodation areas for boats 24 
meters and longer so that fishermen are adequately protected from the 
effects of noise and vibration (58). To some extent, all noise issues can 
be solved, and remedies typically fall into the following categories: 
Noise reduction at the cause—equipment and machinery selection, 
attention to precision in machinery installation; Noise insulation at 

the source, e.g., barriers, separation; Noise shielding in loud sections, 
e.g., engine room; Workplace or accommodation insulation and 
Provision of earplugs (41).

Maritime Occupational Health and Safety regulations (MOHS) (59) 
cover health and safety issues, including onboard noise control and 
prevention measures. According to Maritime OHS standards (59), a 
person must not be subjected to a continuous noise level in crew 
accommodation that exceeds 75 dB(A). Employers must also appoint 
an expert to assess the noise exposure level and notify the worksite 
committee or the health and safety officer of the investigation if it is 
not possible for the employer to keep an employee’s exposure to a 
noise at or below the recommended level. These regulations apply to 
vessels registered in Canada and are only applicable to seafarers 
working in Canada. Similarly, the IMO’s code on noise level aboard 
ship criteria recommends noise levels [dB(A)] in the accommodation 
area range from 60 to 75 dB (A) (17). These are rules applicable on 
merchant vessels, while limited provisions were provided for people 
working on fishing vessels. Noise prevention guidelines for fishing 
vessels should be designed dependent on the MOHS standards.

According to a safety report published by the TSB (60), noise is one 
of the critical environmental factors responsible for fatigue among fish 
harvesters. Traditional methods of controlling fatigue in fishery include 
controlled work/rest schedules. Work/rest times are addressed under the 
Marine Personnel Regulations; however, this applies to fishing vessels of 
more than 100 GT. Fishers do not obtain adequate sleep if vessel 
movement and noise disrupt their sleep (60). Noise exposure recorded 
in a provincial government-sponsored research found high noise levels 
on shrimp vessels. Noise exposure aboard fishing vessels may be reduced 
through short-term measures, long-term strategies, and fish harvester’s 
education and training (61). Short-term solutions include vessel 
adaption and the use of PPEs. In contrast, long-term solutions involve 
vessel renovation or new vessel design and the development of strategies 
to bring noise levels down to tolerable levels (61).

The research contributes to the existing body of information on 
noise exposure and related health risks in fish harvesters. The current 
study findings add information to fish harvesters, fishing 
organizations, safety instructors, and regulatory agencies. However, 
due to data collecting time constraints and COVID-19 restrictions, 
we  could only complete 12 interviews with limited female fish 
harvesters’ representation. Additionally, because the research was only 
performed in a limited geographic area (Newfoundland and 
Labrador), it is challenging to extrapolate the study results to other 
regions of the world. To further assess onboard noise risk and related 
health implications among fish harvesters in the future, in-person 
interviews and focus groups, might be  undertaken with a larger 
sample encompassing a wider geographic region.

5. Conclusion

The current research findings indicate that onboard noise 
exposure is a significant health issue and must be addressed by the 
relevant authorities promptly. Fish harvesters know that their 
workplace is noisy but still have to work with a limited supply of 
hearing protective devices onboard. The research also identifies 
gaps in how employers have implemented provincial OHS 
regulations. Owners and operators should take responsibility to 
ensure that fish harvesters have access to enough PPE and abide by 
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all other regulations to manage noise exposure and prevent hearing 
damage. Newer technology can be adopted during the ship design 
to minimize noise exposure. All the stakeholders, including fishing 
organizations, the provincial government, and the federal 
government, should provide additional training and education so 
that fish harvesters can better understand the noise risk and related 
health impacts.
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China and South Korea have made great efforts to settle their fishery disputes in

the Yellow Sea through political negotiations. The results of the bilateral treaty,

which was concluded around 2001, have been very limited. The Law of the Sea’s

compulsory conciliation procedure can become an alternative choice for two

countries to settle fishery disputes. This article starts with a comparative study of

fishery disputes in the Yellow Sea that should be subject to compulsory

conciliation. Based on the similarities among these disputes, it is argued that

compulsory conciliation is applicable to the settlement of fishery disputes in the

Yellow Sea. This article also pays attention to some essential issues related to the

application of compulsory conciliation, including the jurisdiction and powers of

the Conciliation Commission and the implementation of the report concluded

by the Conciliation Commission.

KEYWORDS

compulsory conciliation, fishery disputes, conciliation commission, the Yellow
Sea, discretion
1 Background and introduction

The Bohai Sea is the internal sea of China, connected to the Yellow Sea by the Bohai

Strait, which is 45 nautical miles wide. The Yellow Sea has an area of approximately 380,000

square kilometers with an average depth of 44 meters and a maximum depth of 140 meters

(Valencia, 1998). (pp.384) These natural advantages have caused serious disputes between

coastal countries over fishing rights (Park, 1974). (pp.125) As per Zou Keyuan (1997),

“Mainly due to overfishing, China’s traditional fishing targets have declined to varying

degrees.” (Zou, 1997) (pp.296) The 1982 United Nations Convention on the Law of the Sea

(UNCLOS) (1982) has brought about profound changes in the system of marine fisheries

management (Guo and Huang, 2005). (pp.379) Under this system, member states should

cooperate with each other in the exploration and management of fishery resources and also

settle their controversies arising from these practices under the dispute settlement

mechanism of the UNCLOS. China and South Korea ratified the UNCLOS in 1996 and

claimed 200 nautical miles of Exclusive economic zone (EEZ) in 1998 and 1996,
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respectively. Serious fishery disputes have arisen in the Yellow Sea

concerning the exploitation of fishery resources, the prompt release

of detained vessels and crews, the jurisdiction to regulate and

sanction the fishing vessels illegally crossing the border, and so on.

To resolve these disputes, China and South Korea have held a

series of negotiations for approximately 7 years. In August 2000, the

two countries concluded the South Korea-China Fisheries Agreement

between the Government of the Republic of Korea and the

Government of the People’s Republic of China, (The Fisheries

Agreement) which became effective on 30 June 2001. Unfortunately,

the implementation of this treaty has somehow escalated fishery

disputes between the two countries. Since the agreement took effect,

hundreds of Chinese fishing vessels have been detained by South

Korean maritime authorities. For more than a decade, 2005 was the

year with the largest number of detentions of Chinese fishing vessels,

and then this number began to decrease year by year; however, it has

rebounded sharply in the past 11 years (Wu et al., 2020) (pp.493). In

2021, South Korea seized a total of 108 Chinese fishing boats in

violation of due regulations. [Reference/endnote of this sentence:

Chinese fishing boat seized for alleged illegal fishing in S. Korean

w a t e r s . A v a i l a b l e a t : h t t p s : / / e n . y n a . c o . k r / v i e w /

AEN20220612002700325 (Accessed Apr. 6th 2023)]. Most recently,

on 12 June 2022, the South Korean Coast Guard detained a 5-ton

Chinese boat. [Reference/endnote of this sentence: Chinese fishing

boat seized for alleged illegal fishing in S. Korean waters. Available at:

https://en.yna.co.kr/view/AEN20220612002700325 (Accessed April

06, 2023)]. So far, South Korea has become the country that has

detained the largest number of Chinese vessels and crews.

The disputes referring to fisheries between China and South

Korea can be roughly divided into the following three categories.

The first and most significant category of disputes focuses on an

unequal distribution of fishery resources in the Yellow Sea. Fish

supply depletion has become not only a regional problem but also a

global security issue (Dupont and Baker, 2014). (pp.80) The

Fisheries Agreement so far has not resolved these disputes as

effectively as was anticipated. Indeed, the original purpose of this

bilateral treaty was to achieve the sustainable use of biological

resources, avoid overfishing, and foster positive cooperation in the

Yellow Sea, not to distribute fishing resources. In this regard, the

Fisheries Agreement only plays a transitional and temporary role in

the permanent settlement of disputes. The second category of

disputes mainly involves the prompt release of detained vessels

and crews. These disputes can be traced back to the mid-1950s, and,

occasionally occurred in the early 1990s (Yang, 2012). (pp.481)

Although consultations have been held to solve this problem and

some progress has been made, the issue has not been eradicated.

Another category of disputes concerns jurisdiction to regulate and

sanction fishing vessels that illegally cross the border. The Fisheries

Agreement confirms that both China and South Korea have

exclusive rights over the fishery resources and fishing activities in

their own EEZs (Guifang, 2005). (pp.366) The most typical dispute

in the Yellow Sea is that Chinese fishermen are often accused of

crossing the border by South Korea (Shan et al., 2018).(pp.41)

Although they manifest in different ways, fishery disputes have

stemmed from the status quo that the EEZ boundary between China
Frontiers in Marine Science 02322
and South Korea has not yet been delimited. As per Jan Paulsson,

“Boundary disputes seem to be a ubiquitous part of international

relations.” (Paulsson, 2001) (pp.123) “The unclear legal status of

disputed water is one reason for the global regime’s failure to

regulate IUU [illegal, unreported and unregulated] fishing in these

waters.” (Kim, 2018) (pp.526) China and South Korea have

negotiated maritime boundaries: both countries approved

provisional maritime boundary arrangements in the Fisheries

Agreement (Kim, 2008) (pp.227), while this agreement also states

clearly in Article 14 that “no provision of the present Agreement

may be deemed prejudicial to the position of either Contracting

Party with regard to its maritime jurisdiction.” In other words, the

Fisheries Agreement only applies to fishery-related issues and has

no bearing on either party’s position regarding any impeding

maritime disputes, especially the delineation of sea boundaries. In

fact, China and South Korea have held a series of formal and

informal consultations from 1997 to 2021, taking into account the

controversies on delimitation rules and methods on both sides

(Qi, 2022). (pp.53-56) However, the possibility of concluding a

bilateral sea boundary treaty is quite slime.

Regardless of their origins, these fishery disputes should be

settled promptly since they are closely linked to national interests.

The escalation of these disputes has also had a great impact on

regional peace and security. The China-South Korea Maritime

Affairs Dialogue and Cooperation Mechanism, which was set up

under the leadership of the diplomatic departments of the two

countries and involved other relevant departments, has played an

important role in promoting bilateral maritime policy

communication and managing maritime conflicts (Wu, 2019).

However, as the resources in the Yellow Sea play a strategic role

for both China and South Korea, fishery disputes have seriously

hindered cooperation in the exploitation and development of the

resources in the area. The fishermen of both countries are unable to

have a good fishing environment, and the economic situation

around the area is also receiving a harmful influence. According

to an earlier report, many Chinese fishermen, especially in Dalian,

lost their traditional jobs and nearly 15 billion yuan in one year

(Xu, 2008). (pp.156) Furthermore, South Korea’s practice of

enforcing fishery laws against Chinese fishermen, including

imposing heavy fines and detaining fishing vessels, affects both

economic development and diplomatic relations between the two

countries. The two sides hold very different views on what is to

blame – unlawful fishing by Chinese fishermen or rough law

enforcement by the Korean Coast Guard Investigation on the

Conflict Between Chinese and Korean Fishing Police: Korean

Police Detain one Chinese Fishing Boat Every Day on Average.

To settle the disputes relating to the implementation and

interpretation of UNCLOS, a dispute settlement mechanism has

been established that includes both political and judicial methods.

As per Louis B. Sohn, “Unlike most other international instruments,

the UNCLOS does not provide for a unitary system of dispute

settlement.” (Sohn, 1983) (pp.197) The dispute settlement

provisions contained in Part XV were viewed as necessary to

balance the interests of all states against the increased

jurisdictional powers given to coastal states by the Convention
frontiersin.org
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(Rayfuse, 2005). (pp.683) In order to comply with Article 279,

China and South Korea are obliged to resort to this mechanism to

settle their dispute by peaceful means (Sheehan, 2005).(pp.169) As

per Peter Tzeng, “A critical difference between domestic legal

systems and the international legal order is that the latter lacks

courts with compulsory jurisdiction.” (Tzeng, 2016) (pp.503).

Furthermore, Donald R. Rothwell noted that “the UNCLOS

framework endorses states to have multiple judicial and quasi-

judicial options to settle their disputes.” [SIC] (Rothwell, 2021)

(pp.374) The dispute settlement mechanism aims to reconcile and

combine, in essence, the obligation to settle the disputes by judicial

means and the respect for the will and sovereignty of the States

Parties (Pineda, 2021). (pp.4) However, according to Barkin and

DeSombre, “States often pursue international relations through

bilateral negotiations and multilateral mechanisms, such as

alliances, treaties, and international organizations.” [SIC] (Samuel

and DeSombre, 2000) (pp.339) China prefers political methods,

especially diplomatic negotiations, to reach a certain conclusion. As

per Wu Yingying and Kong Qingjiang, “There are many ways to

resolve disputes … China has always advocated the peaceful

settlement of disputes and adhered to the principle of equality

and fairness.” (Wu and Kong, 2019) (pp.49) Therefore, the legal

methods do not seem to be applicable to resolving fishery disputes

between China and South Korea. Besides, no agreement has been

reached between the two countries on which method to use to settle

their disputes. In addition, political negotiations may not be as

effective when coupled with the tense diplomatic relations caused by

South Korea’s frequent detention of Chinese vessels and crews.

Under these circumstances, compulsory conciliation, as a method

of dispute settlement in UNCLOS, provides an alternative for the

settlement of fishery disputes in the Yellow Sea. Moreover,

according to UNCLOS, exhaustion of judicial methods is

designed as a procedural requirement. If China and South Korea

do not want to be bound by a judicial decision, it is better to settle

their conflicts through compulsory conciliation.
2 The applicability of compulsory
conciliation procedures to fishery
disputes in the Yellow Sea

According to Christopher C. Joyner, “International procedures

and mechanisms should be made available to assist in the pacific

settlement of fishery disputes arising over non-implementation of

legal obligations.”[SIC] (Joyner, 1998) (pp.296) The process of

conciliation is one of the traditional methods of pursuing this goal.

Conciliation is a method for the settlement of international

disputes of any nature according to which a Commission setup

by the Parties … proceeds to the impartial examination of the

dispute and attempts to define the terms of a settlement

susceptible of being accepted by them or affording the Parties,

with a view to its settlement, such aid as they may have requested.

(International Conciliation, Session of Salzburg, 1961)

In UNCLOS, “conciliation is specifically mentioned as a means

of settlement that a party may invite without entailing a binding
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decision.” [SIC] (Schiffman, 1998) (pp.297) Meanwhile, conciliation

is one of the political methods that have been designed as a

precondition for judicial or arbitral settlement (Genevieve Bastid

Burdeau, 2017). (pp.19)

The dispute settlement mechanism under UNCLOS includes

two kinds of conciliation: voluntary conciliation, in accordance with

Article 284 and Section 1 of Annex V, and compulsory conciliation,

according to Articles 297(2)(b), 293(3)(b), 298(1)(a)(i) and Section

2 of Annex 5. With respect to compulsory conciliation, as per Dai

Tamada, “the establishment of the [conciliation] commission’s

jurisdiction is automatic in the sense that any party is entitled to

initiate the conciliation procedure without the consent of the other

party.” [SIC] (Dai, 2020) (pp.324) Compulsory conciliation is

distinguished from voluntary conciliation. Voluntary conciliation

is a prerequisite for access to legal dispute settlement methods,

while compulsory conciliation is not. It was reaffirmed by the

Conciliation Commission in the Timor Sea Conciliation case In

the Matter of the Maritime Boundary Between Timor-Leste and

Australia (The “Timor Sea conciliation”) that “a party seeking to

make used of dispute provisions of the Convention must first meet

the requirements of Section 1 of Part XV to enable access to the

binding procedures of Section 2 or the compulsory conciliation

procedure provided in Section 3.” [SIC] (Decision on Australia’s

Objections to Competence, 2016) Since the report issued by the

Conciliation Commission is not binding on the disputing parties,

compulsory conciliation can be called compulsory, non-binding

conciliation. Actually, “Articles 297 and 298 involve issues of

important national interest, binding decisions by a third party …

could be difficult for a party to accept.” [SIC] (Oystein and Nigel,

2017) (pp.213)

Compulsory conciliation is applicable for the resolution of the

fishery disputes between China and South Korea in the Yellow Sea.

This conclusion is drawn based on the high similarity between the

fishery disputes and those subject to compulsory conciliation, in

addition to the advantages that compulsory conciliation may have.

Although any dispute arising from maritime issues could be

submitted to voluntary conciliation, in accordance with UNCLOS,

only specific categories of disputes could be subject to compulsory

conciliation, including marine scientific research in the EEZ and on

the continental shelf (Articles 246, 253), fishery disputes and the

obligation to maintain living resources in the EEZ (Article 297), and

the delimitation of maritime boundaries or historic bays or titles

(Article 298). These disputes all refer to the performance of the

relevant obligations of the States Parties, and in the performance of

the obligations, contracting states need to exercise their sovereign

rights over these specific issues and make the necessary decisions

based on state preferences. This process shows the exercise of

discretion by States Parties. In other words, to fulfill these

obligations under UNCLOS, the exercise of discretion is

necessary. Therefore, a transitional zone can be observed between

the obligations inspired by the provisions of UNCLOS and the

actual implementation of these obligations. This transitional zone

could be essential for States Parties because they could exercise

discretion to first establish national rules and standards based on

both treaty obligations and national interests in this zone, and then

fulfill their treaty obligations by implementing these national rules
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and standards. In this way, these rules and standards can somehow

function as a bridge connecting the textual content and the actual

implementation of treaty obligations. Moreover, even if states are

under international supervision to fulfill their treaty obligations,

their rights of discretion must never be taken away by any

organization or tribunal (UNCLOS Article 297 (3) (c)).

Disputes referring to the delimitation of sea boundaries can be

taken as an example. According to Articles 74 and 83 of UNLOS,

the EEZ and the continental shelf shall be delimited on the basis of

the consent of the states in dispute. However, the principles and

methods by which states may delimit sea boundaries are not

suggested in the provisions of UNCLOS. Therefore, it is necessary

for the state to exercise discretion in the selection of delimitation

methods, in addition to relevant circumstances that should be

considered to achieve justice in the delimitation of maritime

boundaries. In the case of the Timor Sea Conciliation, Timor-

Leste argued that the delimitation of a boundary for both the

continental shelf and the EEZ should follow the median line

between the coasts of Timor-Leste and Australia under

contemporary international law (Report and Recommendations

of the Compulsory Conciliation Commission between Timor-

Leste and Australia on the Timor Sea). (para.231, pp.67) With

respect to the median line, Timor-Leste also stated that “it did not

consider there were any relevant circumstances that would call for

the adjustment of the median line.” [SIC] (Oystein and Nigel,

2017) (para.233, pp.67) On the contrary, Australia contended that

there should be separate boundaries for the EEZ and continental

shelf because “the physical continental shelves of Australia to the

south and Timor-Leste and Indonesia to the north are entirely

separate and that these significant factual characteristics

geologically, geomorphologically and ecologically remained

relevant in maritime boundary delimitation.” [SIC] (Oystein

and Nigel, 2017) (para.234, pp.68) It is obvious that both

countries have exercised their discretion to determine which

delimitation method and relevant circumstances should be

selected to reach the final solution. In order to show full respect

for state sovereignty, it is not appropriate to require two

conflicting parties to submit these disputes to judicial

proceedings unless they agree to do so. Meanwhile, disputes

arising from the boundary disputes between the two countries

have also resulted in resource governance and exploration in

Greater Sunrise, the Sunrise and Troubadour gas fields, located in

the Timor Sea (Decision on Australia ’s Objections to

Competence, 2016). The urgent resolution of “remaining

significant differences between them, stemming from their

different understanding of the broader economic benefits that

would follow from developing Greater Sunrise” [SIC] also

demonstrates the applicability of compulsory conciliation.

With regard to the fisheries disputes in the Yellow Sea, which

have mainly occurred in the respective EEZs of China and South

Korea, both disputing countries have the obligation to “promote the

objective of optimum utilization of the living resources in the EEZ,”

along with the obligation to determine their allowable catch and

capacity to harvest the living resources of the EEZs, in accordance

with Article 62 of UNCLOS. Therefore, both conflicting countries
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have the right to exercise discretion and then choose indicators and

variables to determine the allowable catch, its harvesting capacity,

the allocation of surpluses to other states, and the terms and

conditions established in their conservation and management

laws and regulations. If either side refuses to make such a

determination or arbitrarily rejects the requests of the other side

to participate in the exploitation of the surplus of fishery resources,

the resulting disputes may be submitted to compulsory conciliation.

However, the coastal state is not obliged to submit disputes arising

from the exercise of its discretion to determine the above issues. The

existence of the transitional zone and the exercise of discretion

make it difficult to submit such disputes to some other methods of

dispute settlement, especially judicial methods.

In addition, the need to settle these fishery disputes is essential

for maintaining normal and good diplomatic relations between

China and South Korea and even for peace and security in the

region. As parties to the dispute, China and South Korea are obliged

to settle their disputes in a peaceful way. According to Article 3 of

the Charter of the United Nations (the UN Charter), “all Members

shall settle their international disputes by peaceful means in such a

manner that international peace and security, and justice, are not

endangered.” Article 33 also provides for peaceful means, including

conciliation, for states to seek solutions. Meanwhile, Article 297 of

UNCLOS states that “State parties shall settle any dispute between

them concerning the interpretation or application of this

Convention by peaceful means…” [SIC] Unfortunately, “the

Fisheries Agreement has not ended fishery disputes in the Yellow

Sea … the problem has begun escalating in the early 2000s.” [SIC]

(Lee, 2016) (pp.94) The requirement for prompt settlement of

fishery disputes in the Yellow Sea also shows a common feature

of disputes subject to compulsory conciliation.

Based on these similarities, compulsory conciliation should be

applied to resolve the fishery disputes between China and South

Korea in the Yellow Sea. Furthermore, compulsory conciliation has

the advantages of both political and legal dispute settlement

methods. As per Seokwoo Lee, “In terms of method and ultimate

consent to the result, conciliation belongs in the category of

diplomatic or political settlement of disputes. In terms of

procedure, it resembles judicial or arbitral settlement of disputes.”

[SIC] (Yee, 2013) (pp.316) Due to the intervention of the third

party, conciliation also leaves room for the disputing party to make

concessions to avoid any “disgrace” of either party, and to avoid

“surprise” and “accident” from either the disputing party or the

third party like what might have happen in judicial courts (Yang,

2018).(pp.65) Besides, compulsory conciliation also shows strong

competitiveness due to its unique characteristics, such as the

following, which seem to be incentives for both China and

South Korea.

Firstly, compulsory conciliation can function both flexibly and

normatively. As a political dispute settlement method designed to

leave the way open for future negotiations, compulsory conciliation

functions strategically in a flexible manner. According to Article 293

(1), “the Conciliation Commission is exempted from applying

UNCLOS and international law rules … the Conciliation

Commission is empowered to apply any rule or norm which is not
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international law.” [SIC] (Dai, 2018) (pp.160) Both parties to the

dispute could, to a certain degree, negotiate and adjust concrete

procedures with regard to state interests and preferences. The

arbitrators who make up the Conciliation Commission are

appointed by the disputing parties (Annex V, Article 3). Failure to

reply to the notice of commencement of the proceedings or to submit

to such proceedings shall not constitute a bar to the proceedings

(Annex V, Article 12). In contrast, the requirements and procedure of

compulsory conciliation have been clearly stipulated in Annex V of

the UNCLOS, including the institution of the proceedings, the

constitution of the Conciliation Commission, the functions of the

commission, the termination of the proceedings, the legal effects of

the conciliation report, and so on.

Secondly, compulsory conciliation can be both mandatory and

voluntary. At the request of any party to the dispute, the dispute

shall be submitted to conciliation (Article 297(3)(b) UNCLOS).

In other words, once initiated by any party to the dispute, the

procedure will proceed without any influence from other parties. In

this way, the parties to the dispute could be actively urged to fulfill

their obligations to settle the dispute peacefully. Although the

limited authority of the Conciliation Commission and the non-

binding nature of the conciliation report still provide opportunities

for conflicting parties to achieve a further compromise or resort to

other settlement methods to resolve their disputes. Although China

and South Korea have already concluded the Fisheries Agreement

on fishing activities in the Yellow Sea, there are still a series of

controversial issues related to the allocation of fishery resources. As

far as the natural conditions are concerned, the rugged coastline,

small islands, and reefs along the west coast of South Korea provide

good fish habitats and form better fishing grounds than China

(Why is it Difficult to Resolve China-South Korea Fisheries

Disputes). Such uneven distribution and the resulting allocation

of fishery resources make this bilateral treaty not as effective as it

was expected. During the process of compulsory conciliation, both

countries would be urged to actively cooperate. It would be helpful

to adjust and modify the disputed provisions of the

Fisheries Agreement.

Third, compulsory conciliation can help balance the efficiency

and fairness of dispute resolution. Both parties to a dispute seek to

settle their disputes efficiently and achieve fair solutions. In the

application of compulsory conciliation, these two goals are not

incompatible. In accordance with Articles 7 and 8 of Annex V

UNCLOS, the Conciliation Commission shall report within 12

months of its constitution, and the conciliation proceedings shall

be terminated if any party to the dispute rejects the report by

written notification addressed to the Secretary-General of the UN or

simply upon the expiration of a period of three months from the

date of receipt of the report by the parties. Such time limits largely

prevent undue delay in the proceedings. At the same time, also

according to Article 7, the report of the commission is not binding

on the parties to the dispute. If either China or South Korea contests

the report or any of its relevant recommendations, they still have the

option of pursuing other solutions.

Therefore, compulsory conciliation could be regarded as a

new method or strategy for fishery issues management in the
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Yellow Sea because other dispute settlement methods

have not achieved significant results so far. It is also because

compulsory conciliation has incomparable advantages in resolving

these disputes.
3 Fishery disputes in the Yellow Sea:
Resorting to compulsory conciliation

According to Article 286 of UNCLOS, there is no doubt that any

dispute concerning the interpretation and application of UNCLOS

should be submitted to the dispute settlement mechanism

established in Part XV. Under this mechanism, compulsory

conciliation has been designed as a complementary method.

Part XV is divided into three sections. Section 1 deals with the

application of procedures outside the dispute settlement

mechanism, including peaceful means of state members’ own

choice (UNCLOS Article 281) or those provided for in other

regional, bilateral, and general agreements (UNCLOS Article

282). Section 1 also contains non-binding procedures consisting

of negotiation or other peaceful means (UNCLOS Article 283) and

voluntary conciliation (UNCLOS Article 284).

Section 2 focuses on compulsory procedures involving binding

decisions, referrals to judicial or arbitral proceedings of the ITLOS,

ICJ, arbitral tribunal under Annex VII and VIII, and so on.

Section 3 sets out limitations and exceptions to the applicability

of the compulsory procedures established in Section 2. These

limitations and exceptions include mandatory exceptions

applicable to all States Parties to UNCLOS. Disputes concerning

the interpretation or application of UNCLOS in relation to the

exercise by a coastal state of its sovereign rights or jurisdiction

provided for therein may be excluded from the compulsory

procedures, except when:
(1) where it is alleged that a coastal state has acted in violation

of the provisions of this Convention with regard to the

freedoms and rights of navigation, overflight or the laying

of submarine cables and pipelines, or with regard to other

internationally lawful uses of the sea referred to in article

58; or

(2) where it is alleged that a State, in the exercise of the

aforementioned freedoms, rights or uses, has acted in

violation of this Convention or of laws or regulations

adopted by the coastal state in accordance with this

Convention and other rules of international law not

inconsistent with this Convention; or

(3) where it is alleged that a coastal State has acted in violation

of specified international rules and standards for the

protection and preservation of the marine environment

which are applicable to the coastal state and which

have been established by this Convention or by a

competent international organization or diplomatic

conference in accordance with this Convention.

(UNCLOS Article 297). [SIC]
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These limitations and exceptions also include optional

exceptions applicable to States Parties making a declaration,

which may exclude the following three kinds of disputes: First,

disputes concerning the delimitation of maritime boundaries, those

concerning historical bays or titles, or those that necessarily involve

the simultaneous consideration of a dispute concerning sovereignty

or other rights over continental or insular land territory. Second,

disputes relating to military activities. Third, disputes in respect of

which the Security Council (SC) of the United Nations is exercising

the functions assigned to it by the UN Charter (UNCLOS

Article 298).

On the basis of Section 3, disputes subject to compulsory

conciliation fall into two groups: (1) optional exceptions under

Article 298 relating to maritime delimitations or those involving

historic bays or titles; (2) compulsory exceptions relating to marine

scientific research projects and fishery issues under Article 297. In

this way, compulsory conciliation has been designed as a

complementary procedure to judicial or arbitral proceedings. To

settle the disputes that are excluded from the application of

compulsory procedures under Section 2, compulsory conciliation

is introduced for the States Parties.

With regard to fishery disputes, to be specific, Article 297 (3) (b)

provides a detailed explanation of the three types of fishery disputes

that are subject to compulsory conciliation:
Fron
(1) a coastal state has manifestly failed to comply with its

obligations to ensure by appropriate conservation and

management measures that the sustainability of the living

resources in the EEZ is not seriously endangered; or

(2) a coastal state has arbitrarily refused to determine, at the

request of another State, the allowable catch and its capacity

to harvest living resources in respect of stocks which that

other State wishes to fish; or

(3) a coastal state has arbitrarily refused to allocate to any State,

under articles 62, 69 and 70 and on such terms and

conditions as the coastal State may determine in

accordance with UNCLOS, all or part of the surplus

which it has declared to exist. [SIC]
Based on these provisions, coastal states have the right to

authorize and subsequently regulate fishing activities within their

EEZ. Such rights have also been recognized and allocated in the

Fisheries Agreement: First of all, “each Contracting Party shall, in

accordance with this Agreement and with provisions of its

respective national laws and regulations, allow the citizens and

fishing vessels of the other Contracting Party to engage in fishing

within its EEZ” [SIC] (The Fisheries Agreement, Article 2(1)). In

order to monitor the licensing practices of both countries and, in

particular, to avoid arbitrary denials of fishing activities by the other

party, each state is required to determine, on an annual basis, “the

species allowed to be caught, catch quotas, time and area of

operation, and other operating conditions within its domestic

EEZ for citizens and fishing vessels of the other Contracting

Party” [SIC] (The Fisheries Agreement, Article 3). Obviously, any

dispute arising from the exercise of such rights could be settled by
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compulsory conciliation. However, as required by the fundamental

principle of respect for state sovereignty, the right to decide on these

domestic issues should not be interfered with by any other states or

institutions. In accordance with Article 297 (3), any dispute relating

to the sovereign rights of the coastal state over the living resources

in the EEZ or the exercise thereof should be excluded from the

application of compulsory conciliation, including its discretionary

powers to determine the allowable catch, its harvesting capacity, the

allocation of surpluses to other States and the terms and conditions

established in its conservation and management laws and

regulations. Since UNCLOS states that “in no case shall the

Conciliation Commission substitute its discretion for that of the

coastal State” [SIC] (UNCLOS, Article 297 (3)(c)), it seems that the

compulsory commission would have no jurisdiction over disputes

arising from such determinations. However, the factors and

variables that each state party should select and consider to make

the determination of authorization have been stipulated in the

Fisheries Agreement, including “domestic fishing capacity,

traditional fishing activities, the status of each other’s fisheries,

and other related factors” [SIC]; meanwhile, the results of the

consultations of the Korea-China Joint Fisheries Commission (the

Joint Commission) should also be respected (the Fisheries

Agreement, Article 3(2)). Thus, the Conciliation Commission

shall have jurisdiction over the proportionality and legality of

these factors and variables. Whether the consultations made by

the Joint Commission are respected should also be covered by the

jurisdiction of the Conciliation Commission.

In order to supervise and regulate the authorized fishing

practices of the other country, the coastal state also has the right

to adopt and establish relevant domestic laws and regulations on the

basis of which the authorized agencies of each country could issue

fishing licenses to citizens and fishing vessels of the other country

(the Fisheries Agreement, Article 2(2)). On the other hand, after

receiving fishing licenses, when citizens and vessels enter the EEZ of

the other country to engage in fishing operations, they should abide

by both the Fisheries Agreement and other relevant domestic laws

and regulations of the other state (the Fisheries Agreement, Article

4(1)). Failure to ensure that its citizens and fishing vessels comply

with these laws and regulations could constitute a violation of

obligations under the Fisheries Agreement and lead to

corresponding responsibilities (the Fisheries Agreement, Article 4

(2)). A more serious and urgent consequence may be the detention

of fishing vessels and crews. As a result, the detaining country has

the obligation to notify the other country and to release the detained

vessel and crew immediately upon receipt of appropriate bail or

other security (the Fisheries Agreement, Article 5). Any disputes

arising from these practices could also be referred to the

Conciliation Commission.
4 Appropriate extension of the powers
of the conciliation commission

What attracts conflicting parties to submit their disputes to

compulsory conciliation is the prospect that an impartial and
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neutral Conciliation Commission comprised of conciliators freely

chosen by them will be established and then dominate the

subsequent proceedings. It is obvious that, in most cases, the

involvement of an impartial third party will bring a high

possibility of eliminating controversies between conflicting parties

and promoting the settlement of disputes.

The Conciliation Commission usually consists of five

conciliators who are selected and then appointed by the States

Parties from a list of conciliators maintained by the Secretary-

General of the UN (UNCLOS Annex V, Article 2). The Conciliation

Commission has, according to UNCLOS Annex V, Articles 4 to 7,

the following powers: (1) to determine the procedures of the

commission; (2) to invite any state party to submit views on the

disputes; (2) to draw the attention of States Parties to any measure

which might facilitate the settlement of the dispute; (3) to hear the

facts, claims, and arguments presented by the States Parties; and (4)

to prepare a report which records all relevant information on the

cases and provides recommendations on dispute settlement.

Compulsory conciliation is designed as an indispensable

component of the dispute settlement mechanism under UNCLOS,

and the exercise of its powers should be guaranteed. It is reflected in

the Timor Sea Conciliation.

It is not suggested that the role of the Commission was of only

modest utility. In particular, two roles of the Commission that are

intimately intertwined with each other merit being highlighted: the

role in establishing maritime boundaries and that in resource

governance. [SIC] (Tanaka, 2018) (pp.73)

Simultaneously, “the [Conciliation] Commission positioned

itself as an intermediary between the parties, testing the positions

of each side. It played an unusually active role in pushing the

parties.” [SIC] (Exposto, 2018) (pp.54) An appropriate extension of

the powers of the Conciliation Commission must benefit the

fulfillment of its function of expediting the settlement of disputes.

Even if the powers are expanded to some extent, the Conciliation

Commission should still respect the sovereignty and will of the

disputing countries. It is precisely because the disputing countries

believe that their will and sovereignty must be fully respected that

they want to resort to compulsory conciliation. If expectations are

disappointed by the excessive expansion of the authority of the

Conciliation Commission, the application of compulsory

conciliation will be adversely affected. In conclusion, the powers

of the Conciliation Commission should be adequately expanded

as follows:

First, and most importantly, the jurisdiction of the Conciliation

Commission should be clearly defined and well established. Under

the condition of respecting state sovereignty, the Conciliation

Commission should be entitled to a wide range of jurisdiction

based on the proven similarities between the disputes it accepts and

those that should be subject to compulsory conciliation under

UNCLOS. However, disputes relating to territorial sovereignty

and historic title over maritime zones should be excluded.

Meanwhile, the Conciliation Commission can neither replace

the disputing countries to exercise discretion in determining

essential fishery issues, nor supervise the domestic laws adopted

by them relevant to fishing activities. However, the Conciliation

Commission should still have the authority to consider the
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rationality and legitimacy of variables and factors selected by the

disputing parties to determine essential fishery issues based on

national and international law. Furthermore, since the Conciliation

Commission is not a judicial institution, it is appropriate to

establish a certain appeal mechanism to examine the legality and

rationality of the decisions made by the Conciliation Commission

on jurisdictional issues. At the same time, the Conciliation

Commission should be authorized to determine its jurisdiction, as

it has also been stated in Article 13 of Annex V that “a disagreement

as to whether a Conciliation Commission acting… has competence

shall be decided by the commission.” [SIC] At the beginning of the

conciliation process in the Timor Sea Conciliation, the Conciliation

Commission was engaged in determining its competence to deal

with the jurisdictional objections of Australia. As the grounds for

Australia’s objections were rejected one by one by the Conciliation

Commission, its jurisdiction was established. The Commission

functions in this phase of its works in a way that is

indistinguishable from that of an arbitral tribunal, or even ITLOS,

in dealing with jurisdictional objections (Tullio, 2017). (pp.326)

With respect to fishery disputes in the Yellow Sea, the Conciliation

Commission has the authority to determine its jurisdiction unless

China and South Korea agree to seek solutions through other

peaceful means or two countries are obligated to settle these

disputes through specific procedures under some other treaties

(UNCLOS Articles 281, 282).

Second, the Conciliation Commission should have the authority

to set up groups of experts to investigate the facts of the dispute. In

fact, there are a number of facts that need to be investigated in

fisheries disputes in the Yellow Sea, including the existence of

Chinese fishing grounds (Dong, 2014),(pp.36) illegal fishing,

border crossing, detention of vessels and crews, and so on. Even

similar events in different maritime zones may have different

consequences. For instance, under the Fisheries Agreement, the

legal effects and consequences of fishing activities in the Provisional

Measures Zone must be different from those in the Transnational

Zone (the Fisheries Agreement, Articles 7 and 8). The investigation

of facts by an impartial third party is more likely to be accepted by

both parties to the dispute. However, since state consent is generally

considered an essential factor in the formation of international law

(Bjorn, 2020), (pp.79) the establishment of groups of experts should

be decided by the majority of the commission members and, at the

same time, receive the consent of China and South Korea, whose

cooperation is indispensable to the future activities and functions of

the groups. These groups of experts should also abide by the basic

principles of international law and respect the sovereignty of the

disputing parties. More importantly, the groups of experts should

refrain from interfering with the discretion of the two countries on

fishery issues. The outcomes of the investigation will be concluded

in the form of reports submitted by the groups of experts. The

clarification of certain facts and information in this way may be

helpful and then be regarded as a precondition for the settlement of

the dispute.

Thirdly, the Conciliation Commission should be granted

appropriate discretionary powers. It is asserted that the coastal

state is not obliged to submit any dispute arising out of the exercise

of discretion on specific issues related to the exploitation of fishery
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resources, including the determination of the allowable catch, its

harvesting capacity, the allocation of surpluses to other states and

the terms and conditions established in its conservation and

management laws and regulations (Article 297 (3) (a) of

UNLOS). Also, the Conciliation Commission may not substitute

its discretion for that of the coastal state in these issues (Article 297

(3) (c) of UNLOS). However, without any authority to evaluate and

examine some specific contents of these issues, the Conciliation

Commission would be unable to perform efficiently the functions of

dispute settlement. The Conciliation Commission should have a

certain degree of discretion for examining and estimating the

proportionality of the indicators and variables selected by the two

countries. Consequently, the Conciliation Commission could make

decisions on the reasonableness of the operating conditions set by

two countries each year for the nationals and fishing vessels of the

other party, including the species to be fished, catch quotas, fishing

periods, and zones. In addition, the Conciliation Commission

should also be authorized to make suggestions on the terms and

conditions of these relevant fishing issues established in the

domestic laws and regulations of the two countries.

Finally, the suggestions made by the Conciliation Commission

for replacing the dispute settlement method should be respected.

Since the disputes in the Yellow Sea include not only fishery issues

but also those related to maritime delimitation and enforcement of

laws and regulations, the Conciliation Commission can first classify

these different categories of disputes and then decide whether to

exercise its jurisdiction or make suggestions on which method

China and South Korea can resort to. The two countries would

not be obliged to follow such suggestions, but they could serve as a

reference for the settlement of disputes in the future. On the issue of

the detention of vessels and crews, the Conciliation Commission

may also have the right to recommend that China and South Korea

apply for provisional measures adopted by the International

Tribunal for the Law of the Sea (ITLOS).
5 Improved implementation of the
conciliation commission’s final report

The application of compulsory conciliation would eventually

become meaningless if the final report issued by the Conciliation

Commission is not accepted or even ignored by one of the parties to

the dispute. All the efforts of the conciliators and experts involved

would also be in vain. Failure to settle the dispute means that the

States Parties involved would have to return to the starting point of

the dispute settlement procedure, and then the dispute settlement

would become a circular process (Song, 2017).(pp.39) Although it is

clearly stipulated in UNCLOS that the report of the Commission,

including the conclusions and recommendations therein, shall not

have binding force upon the States Parties (UNCLOS Annex V,

Article 7(2)), some degree of impact and effect of the report should

be guaranteed in order to promote the efficiency and fairness of this

dispute settlement procedure. Meanwhile, since it is the non-

binding nature of the Commission’s report that attracts both

China and South Korea, strict enforcement of the report will
Frontiers in Marine Science 08328
become unacceptable. Undoubtedly, it is significant to strike and

maintain a balance between promoting the effects of the

Commission report and respecting the consensus of the states.

First and foremost, throughout the whole process of dispute

settlement and especially in the final report of the Commission, the

relationship between efficiency and fairness should be well handled.

On the one hand, the report must show enough respect for the

mutual consensus and common consciousness of China and South

Korea and based on this consideration, reach a final compromise or

equal conclusion. On the other hand, according to the urgent

fishery disputes, especially those concerning the release of

detained fishing vessels, the report must focus on efficiency.

Strengthening internal cooperation within the other institutions

of the UNCLOS dispute settlement mechanism is also beneficial for

improving the implementation of the Commission report. In an

emergency, failure to order the immediate preservation of evidence

usually results in loss or difficulty in obtaining such evidence for the

claims of both sides. The requests for the preservation of evidence

and the adoption of provisional measures can be submitted to the

courts and tribunals under the UNCLOS dispute settlement

mechanism. With regards to the enforcement of the

Commission’s report, these courts and tribunals, including the

ICJ, ITLOS, arbitral courts established under Annex VII or VIII,

and so on, can also be relied upon. Being established as a permanent

tribunal, ITLOS has been granted certain jurisdiction and functions

that the Conciliation Commission does not have. The ITLOS has

made remarkable achievements because it has compulsory

jurisdiction over cases requesting provisional measures and

prompt release of vessels and crews under the UNCLOS (Xu and

Lu, 2007). (pp.430) The exercise of such jurisdiction and functions

can, directly and indirectly, promote the enforcement of the

Commission’s report. The ITLOS has jurisdiction over all

disputes submitted to it in accordance with UNCLOS and over all

matters specifically provided for in any other agreement that

confers jurisdiction on the ITLOS (UNCLOS Annex VI, Article

21). Thus, the ITLOS has the authority to accept and hear the case

concerning the enforcement of the Commission’s report if the

jurisdiction of the ITLOS is established. The ITLOS may also give

an advisory opinion on legal questions if an international agreement

is related to the purpose of UNCLOS (Rules of the Tribunal

(ITLOS/8)). This authority may also be helpful to facilitate the

implementation of the Commission’s report. Moreover, if the

conflicting parties have not agreed on which court or tribunal

they would like to resort to, ITLOS will still have jurisdiction over

requests for provisional measures and to promote the release of

vessels and crews (UNCLOS, Articles 290 (5) and 292). ITLOS has

jurisdiction to order provisional measures if it has established two

conditions: “that prima facie the tribunal which is to be constituted

would have jurisdiction” [SIC] and “the urgency of the situation so

required.” [SIC] (Linkevicius, 2011) (pp.165) On the one hand,

before the report is completed by the Conciliation Commission, any

request for the imposition of provisional measures and the release of

the vessels may be submitted to ITLOS (UNCLOS Article 290 (4),

(5)); on the other hand, during the subsequent proceedings dealing

with substantive issues, the Conciliation Commission would also

take into account the statements made by ITLOS when issuing
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provisional measures for reference. This result might be acceptable

if ITLOS took into consideration a rule of general international law

only for the purpose of interpreting relevant UNCLOS provisions

(Dai, 2018). (pp.149)

In addition to international judicial institutions, the enforcement

of the Commission’s report could also be facilitated by strengthening

cooperation with other international or regional organizations that

have been established with specialized functions or that have a great

influence on international affairs. To facilitate the implementation of

the Fisheries Agreement, the Joint Commission, consisting of a

representative appointed by each of the two countries and a

number of commissioners, has been established. Where necessary,

groups of experts may also be set up to provide assistance to the Joint

Commission (Article 13 (1) of the Fisheries Agreement). The Joint

Commission has been granted these functions:
Fron
(1) Consu l t on the Fo l lowing i s sues and make

recommendations to the Governments of both

Contracting Parties: (a) Species allowed to be caught,

catch quotas, and other substantive operational issues

with respect to the citizens and fishing vessels of the

other Contracting Party under the provisions of Article 3

above; (b) Maintenance of order in operation; (c) Status and

conservation of marine living resources; (d) Fisheries

cooperation between the two countries;

(2) When necessary, make recommendations to the

Government of both Contracting Parties regarding the

amendment of the present Agreement;

(3) Consult and decide on issues related to the provisions of

Article 7 [“Provisional Measures Zone”] and 8

[“Transnational Zone”] above. [SIC]
As an institution specializing in the development and

management of fishery resources, the Joint Commission must be

aware of the challenges and dilemmas faced by China and South

Korea in the development of fishery resources. However, the Joint

Commission is not a dispute settlement body - it is only entitled to

make recommendations under the Fisheries Agreement. If close

cooperation can be built between the Conciliation Commission

and the Joint Commission, the two institutions can make up for

each other’s shortcomings. Nevertheless, if fishery disputes arise

from the Joint Commission‘s inaccurate and inappropriate

recommendations, the Conciliation Commission can also make

suggestions on such recommendations.

Among all other universal organizations, either China or South

Korea could submit to the UN the fact that the other party refuses to

comply or does not completely fulfill its obligation to comply with

the report of the Conciliation Commission. When it comes to

international peace and security, the two countries could rely on the

UNSC resolutions under Chapter VII of the UN Charter.

Moreover, the theory of state responsibility in international law

can also be invoked to urge States Parties to respect the

Commission’s report and fulfill their international obligations.

Even if the report is not binding on China and South Korea, the

two countries are obliged to settle fishery disputes in the Yellow Sea
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in a peaceful way in case the crisis in the region escalates. Refusing

to seriously consider the report, in contradiction with the

international obligations of conflicting parties, constitutes state

responsibility. A conflicting party is allowed to claim self-help

against certain international wrongful acts of the other party, and

if the requirements of claiming countermeasure are met, the

wrongfulness of the countermeasure can be released, so that the

state can be immune from state responsibility (Zhu, 2019). (pp.137)

Of course, the parties to the dispute should take countermeasures

with strict limitations as stipulated in Draft Articles on

Responsibility of State for International Wrongful Acts (the Draft

Article). The purpose and requirements of taking countermeasures

should be met (Article 49 of the Draft Article). Countermeasures

should not undermine the performance of other international

obligations, including the abstention from the act or use of force,

the protection of fundamental human rights, and those under

peremptory norms of general international law (Article 50 (1) of

the Draft Article). Countermeasures shall cease as soon as the

responsible party begins to comply definitively with the arbitral

award (Article 53 of the Draft Article).
6 Conclusions

The task of compulsory conciliation is to encourage and organize a

dialogue between the parties to a dispute and to provide the necessary

assistance for the settlement of disputes. After its successful application

in the case of the “Timor Sea Conciliation,” compulsory conciliation

was brought to the attention of the international community. “The

Timor Sear Conciliation process has demonstrated the flexibility that

may be afforded to the parties, in addition to a Conciliation

Commission, in exploring diverse options so as to arrive at an

amicable settlement.” [SIC] (Klein, 2019)(pp.45). In theory, the

Conciliation Commission not only has the objective position of the

arbitrator as a third party, but also can break through the investigative

authority of the arbitrator as a third party to a certain extent, so as to

examine the facts of the case in a relatively independent way (Wang

and Du, 2019). (pp.33) “Like an international court or tribunal, a

Conciliation Commission can examine the legal issues from the

independent and impartial viewpoints.” [SIC] (Tanaka, 2018)

(pp.82) The similarities between the disputes involved in the Timor

Sea Conciliation, those relating to fishery issues in the Yellow Sea, and

those that should be subject to compulsory conciliation under the

UNCLOS can be identified. The similarities, including the exercise of

discretion on specific issues relevant to state sovereignty and the

necessity for a prompt settlement of the disputes, have shown the

applicability of compulsory conciliation in the settlement of fishery

disputes between China and South Korea in the Yellow Sea.

Furthermore, compulsory conciliation has combined the

advantages of political and legal dispute settlement methods

under UNCLOS. Its unique characteristics make it more neutral

and thus more acceptable to both China and South Korea. The

compulsory conciliation procedure embodies both flexible and

normative features, functions both coercively and voluntarily, and

helps to balance the efficiency and justice of the dispute settlement.
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Therefore, it can be argued that it is the best alternative to resolving

the fishery disputes in the Yellow Sea.

In order to achieve this expectation, the specific scope of

fisheries disputes to which compulsory conciliation could be

applied should be well defined. As a complementary method of

dispute settlement in the UNCLOS system, compulsory conciliation

is applicable to three types of fishery disputes under Article 297 (3)

(b). To be specific, any dispute arising from the exercise of

authorization and further regulation of fishing activities within

the EEZ, in accordance with UNCLOS and the Fisheries

Agreement, could be settled by compulsory conciliation.

The powers of the Conciliation Commission should be

guaranteed and appropriately expanded. Instead of substituting

the discretion of the conflicting parties in determining essential

issues and supervising domestic laws relating to fishery activities,

the Conciliation Commission should clearly define its jurisdiction,

especially in consideration of the rationality and legitimacy of

variables and factors selected by the disputing parties to authorize

and regulate fishery activities. In other words, the appropriate

authority of discretion should be assigned to the Conciliation

Commission. Further, the authority to set up groups of experts to

investigate the disputed facts based on the cooperation of two

countries could be beneficial to the clarification of controversial

facts. Also, if the Conciliation Commission recommends using any

other settlement methods in the subsequent proceedings, China and

South Korea should also take such recommendations seriously.

The report concluded by the Conciliation Commission is not

binding on the parties to the dispute, but if the report is recognized

and then adhered to by the two parties, the efficiency of compulsory

conciliation as a dispute settlement method would be greatly

improved. The maintenance of a balance between efficiency and

fairness in dispute settlement outlined in the report would be the

precondition for implementing the Commission’s report. Only the

Commission’s report makes both China and South Korea feel that

the fishery disputes in the Yellow Sea have been resolved fairly,

efficiently, and appropriately, and that they would be willing to

comply with it. Meanwhile, close and effective cooperation with

other dispute settlement institutions within the UNCLOS system,

and other international or regional organizations can also benefit

the implementation of the Commission’s report. In addition,

countermeasures can be adopted to urge the parties in the dispute

to comply with their obligations to settle the dispute peacefully by

respecting and implementing the Commission’s report.

It is undeniable that the possibility of resorting to compulsory

conciliation to resolve the fishery disputes in the Yellow Sea may be

severely limited by the unresolved maritime boundary delimitation

issues between China and South Korea. As per Young-Koo Kim,

“National boundary delimitation is always a difficult task, no matter
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whether it is a land boundary or ocean boundary issue, because it

has the implication of deciding the spatial extent of the sovereignty

itself, beyond any practical and rational considerations of the

national economy.” [SIC] (Kim, 1997) (pp.49) However, if two

countries could reach an agreement to submit the fishery disputes to

compulsory conciliation first, the outcomes of such dispute

settlement would definitely be favorable for further maritime

boundary delimitation practices.
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In China’s marine industry, which has been growing quickly over the past few

years, marine ecological compensation has been a critical framework for

safeguarding the marine environment. Through the text analysis of the China’s

marine ecological compensation legal system, this study found that there are

multiple defects in it, including institutional supply shortage leads to lack of

coordination and dispersion in China’s marine ecological compensation

legislative system, the absence of legislative concept of ‘land-sea overall

planning’ in China’s marine ecological compensation legal system, limited

scope of China’s marine ecological compensation, lack of clear standards for

marine ecological compensation, the relationship between marine planning and

the marine ecological compensation system is not straightforward, and

insufficiency of regulation on the marine ecological compensation. The paper

suggests that priority should be given to developing a multi-level legal system for

compensating marine ecological damage, the legal method of achieving ‘land-

sea overall planning’ and a compensation mechanism that combines a variety of

compensation methods with a scientific and reasonable standard should be

established within China’s ecological compensation legal system, marine

ecological compensation should be incorporated into marine planning and the

separation of powers and implementation of the marine ecological

compensation regulation should be enhanced.

KEYWORDS

marine ecological compensation, legal system, problems identification, improvement
path, compensation method, compensation standard
1 Introduction

The sea supplies the physical underpinning for human existence and growth. A marine

ecosystem is a community of creatures living in the ocean environment (Kingsford, 2023).

Dealing with the interaction of marine life with its immediate surroundings and other

elements is the key to sustaining the Ocean Ecosystem Equilibrium (Dipper, 2022), which is
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strategically significant for preserving the environment and

fostering economic growth. China is a major maritime power. In

recent years, China has devoted significant resources to enhancing

the institutional framework for conserving ocean habitats and

constructing an ecoculture in the ocean. As a means of balancing

the advantages of various parties involved in ocean ecology, ocean

ecology compensation plays a crucial role in enhancing the sea’s

carrying capacity and promoting the ocean’s sustainability. The

Marine Environmental Protection Law of the People’s Republic of

China establishes the marine ecological protection compensation

system, which is recognized as a fundamental framework for

safeguarding the marine environment. It was suggested in the

Report of the 20th CPC National Congress that the building of

a maritime power be expedited (Xi, 2022). In the process of

enlarging the area for marine economic development in China,

how to jointly support marine ecological protection, marine

economic development, and the protection of marine rights and

interests has become an urgent matter to be solved. China’s marine

ecosystem is currently stable and improving, and the overall quality

of the marine environment is also improving, but pollution is still a

major problem in coastal areas like Liaodong Bay, Bohai Bay, the

Yangtze River Estuary, Hangzhou Bay, the Zhejiang Coast, and the

Pearl River Estuary (Ministry of Ecology and Environment of the

People’s Republic of China, 2022). The preservation of the marine

ecology is a necessary condition for China’s social and economic

sustainability. The Chinese government places a high value on

marine work. From the 11th to the 14th Five-Year Plans, the

Chinese Government recommended a strong development of the

marine economy, emphasizing the rational use of marine resources

and the protection of the marine natural environment (National

People's Congress of the People's Republic of China, 2006; National

People's Congress of the People's Republic of China, 2011;

National People's Congress of the People's Republic of China,

2016; National People's Congress of the People's Republic of

China, 2021);. Establishing and improving a marine ecological

compensation system is an important way to maintain the marine

ecological environment, thoroughly protect coastal space, improve

the operation of marine ecological services, and promote the

optimization of marine industry layout. Because the 14th five-

year Plan period represents an important potential for marine

development, it is critical to safeguard marine ecological security.

The plan for the protection and restoration of the coastal zone in the

14th five-year Plan is to renovate 400 km of coastline and 20,000

hectares of coastal wetlands, and build 110,000 hectares of

shelterbelt, focusing on the coasts of the Yellow Sea, Bohai Sea,

Yangtze River Delta, Guangdong, Fujian and Zhejiang, Guangdong-

Hong Kong-Macau Greater Bay Area, Hainan Island and Beibu

Gulf (National People's Congress of the People's Republic of China,

2021). Ecological compensation should be market-oriented and

diverse, and social capital of all kinds should be encouraged to

participate in ecological protection and restoration. As a result,

it is of the utmost importance to accelerate the development of

China’s marine ecological compensation system, to concentrate on

determining the primary obstacles to its implementation, and to
Frontiers in Marine Science 02333
discuss potential solutions. The following are the research questions

addressed in this paper: (a) What issues can be identified with

China’s Marine Ecological Compensation Legal System? (b) How

to enhance China’s legal framework for marine ecological

compensation. The structure of the remainder of this paper is as

follows: Section 2 is devoted to reviewing important aspects of the

existing literature and highlighting the paper’s potential impact

on China’s marine ecological compensation system in the future.

The main issues with China’s marine ecological compensation

system are highlighted in Section 3. As a result, the suggestions

for improving China’s marine ecological compensation system are

discussed in Section 4.
2 Literature review

‘‘regulationThe Marine ecological compensation system in

China is supported by pertinent laws and regulations such as the

Marine Environment Protection Law of the People’s Republic of

China and the Law of the People’s Republic of China on the

Administration of Sea Areas (Jiang et al., 2019). These laws and

regulations define the principles, scope, procedures, and subjects of

responsibility for Marine ecological compensation, laying the

groundwork for the implementation of scientific and rational

compensation measures (Cui and Xu, 2020). According to

China’s legal system, the primary goals of marine ecological

compensation are to protect the marine ecological environment,

prevent and control marine pollution, maintain the marine

ecological balance, and achieve sustainable use of marine

resources (Tan, 2019).

In terms of implementing legal mechanisms for marine ecological

compensation, China has made some progress. For instance, the

Chinese government has formulated a number of policies and

measures to achieve the sustainable use of marine resources,

preserve the ecological environment, and protect national marine

interests (Miao, 2020). China has implemented a number of marine

ecological compensation projects, such as tidal flat restoration, fishery

resource recovery, coral reef protection, and a focus on preserving the

marine environment during the development of marine mineral

resources (Chang et al., 2020; Guo, 2020). These projects aim to

mitigate the ecological and environmental harm caused by human

activities, resource extraction, and marine pollution in order to

achieve sustainable marine development.

However, the actual implementation process of China’s

legal system for Marine ecological compensation still faces

obstacles. First, lack of accountability is a significant issue. Under

the current legal system, governments and departments at all levels

have deficiencies in the distribution and coordination of

responsibilities for Marine ecological compensation, making it

difficult to clarify compensation standards, methods, and subjects

of responsibility (Zhang et al., 2019). The implementation of the

Marine ecological compensation system is also hampered by the

absence of an effective monitoring and regulation mechanism. Due

to technical, human, and monetary constraints, the government
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faces numerous challenges in monitoring marine ecological

damage, evaluating compensation effects, and implementing

compensation measures (Huo et al., 2016). Inadequate

intersectoral cooperation is also a significant factor impeding the

effective implementation of the Marine ecological compensation

system. There are numerous departments involved in Marine

ecological compensation in China, such as environmental

protection, fisheries, transportation, etc., which hinders the

sharing of information, integration of resources, and coordination

of policies between departments (Li, 2020).

To address these issues, China must in the future enhance its

legal compensation system for marine ecology. First, the rights and

responsibilities of governments and departments at all levels should

be clarified in Marine ecological compensation, and coordination

and cooperation should be strengthened to ensure the effective

implementation of compensation measures (Liu, 2020). The second

crucial link is the strengthening of ecological damage assessment

and oversight. The government should increase its investment in

monitoring and evaluation technology, enhance its regulatory

capacity, and guarantee the implementation effect of Marine

ecological compensation (Li, 2020).

In addition, increasing public awareness and participation is an

important method to achieve sustainable ocean development. The

government should enhance the public’s understanding of the

Marine ecological compensation system through publicity and

education, encourage the public to participate in ecological

protection activities, and form a Marine ecological protection

pattern with the participation of the whole society (Li, 2020).

In terms of international cooperation, China should learn from

international experience, strengthen cooperation with other

countries in Marine ecological compensation, and jointly deal

with global Marine ecological problems (Fang, 2021). By

participating in international organizations and initiatives, China

can promote the improvement of the global Marine governance

system and elevate the level of international cooperation on the

Marine ecological compensation system.

Marine ecological compensation research conducted abroad

focuses on marine ecological scale, marine ecology, and

environmental management. Medjo (2008); Medjo (2009a), and

Medjo (2009b) studied the state restrictions of marine ecology.

Yogui and Sericano (2009) and Choueri et al. (2009) simultaneously

researched the sources of marine ecological contamination

and discovered that metals, polycyclic aromatic hydrocarbons,

and polychlorinated biphenyls were significant contributors to

marine pollution. Lau (2012) notes that the research scope of

marine ecological compensation is constantly expanding,

encompassing Marine reserves, Marine ecological management,

Marine ecosystems, compensation scope, coastal areas, and

environmental legislation, amongst other factors. Coastal zones

and coastal ecosystems are degrading or being destroyed at an

alarming rate, while human dependency on marine ecosystem

services is increasing. Friess et al. (2016) found that research on

‘blue forest’ coastal ecosystems has produced essential references

for, among other things, coastal preservation, fish nursery, water

purification, and marine biodiversity. Five blue carbon ecosystem
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environmental services were proposed by Lau (2012): carbon

sequestration, coastal protection, habitat, biodiversity, and water

quality. Assessing the value of these ecological services in order to

connect the human economic system with the natural system is the

current substantial policy challenge. Payment for ecosystem services

is a successful economic tool, according to Bladon et al. (2016);

nevertheless, the fluid and transboundary nature of the marine

environment offers challenges for the design and implementation of

marine ecosystem compensation.

Major coastal nations are devoting to the study of marine

ecological compensation mechanisms in light of the developing

global expertise in marine ecological compensation management.

Kemp et al. (2023) found that the development of compensation

mechanisms was primarily focused on the creation of an ecological

compensation legal framework, the quantification of ecological

compensation costs, an ecological tax and compensation fund,

and marine ecological management and oversight. According to

Puig and Villarroya (2013), marine compensation management

actions include regulatory measures, catch quotas, wastewater

disposal, and discharge control. The rapid rise of industrialization

and urbanization, according to Medjo (2010), has resulted in the

destruction of marine habitats in key coastal nations. Hence, the

number of sites for land reclamation should be reduced and land

utilization should be optimized. Harold et al. (2012) proposed

realistic solutions to enhance diverse ecological compensation

and increase market-oriented Marine ecological compensation

mechanism development based on key elements such as the

purpose, mode, and method of Marine ecological compensation

mechanism development.

The research of domestic and international experts’ research

on China’s marine ecological compensation program reveals

the following characteristics: (a) The research findings above

focus primarily on economics and management, especially

compensation cost accounting and compensation mechanisms.

The legal analysis is merely one of the methodologies utilized in

the aforementioned research, the legal analysis is brief, and there is a

dearth of system-oriented research on China’s marine ecological

compensation legal system. (b) Legal research on China’s marine

ecological compensation legal system has made limited progress,

focusing primarily on the 2011 oil spill accident in Bohai Bay and

the ecological compensation mechanism in the development of

offshore oil and gas resources. Insufficient research has been

conducted on the legal complexities of ecological compensation

between land and sea. In addition, it disregards the systematic

nature of legislation, as well as the coordination and significance of

numerous departmental laws and regulations within China’s overall

legal structure for environmental protection. (c) Earlier studies

focused on the ecological scale of the marine environment and

marine pollution; later, the direction of research expanded to

include marine ecosystem, marine ecological compensation

management, marine ecological compensation mechanism, and

protection of marine biodiversity, among others. Future trends

will include research on the variety of marine ecological

civilization, and the coordination of global marine ecological

compensation management.
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3 Identification of problems in
China’s marine ecological
compensation legal system

The purpose of China’s marine economic construction during

the 14th five-year Plan period is to jointly support ecological

protection, economic development, and the preservation of

maritime rights and interests, as well as to accelerate the

establishment of a marine power (National People's Congress of

the People's Republic of China, 2021). The legal system of marine

ecological compensation, as an important tool for regulating the

relationship between marine economic development and ecological

protection, is plagued by flaws in system, concept, and standard,

posing challenges to the achievement of China’s marine economic

construction goal during the 14th five-year Plan period. Examining

China’s marine ecological compensation legal system and

identifying flaws in the legal system has become an important

topic for this study to investigate.
3.1 Institutional supply shortage leads to
lack of coordination and dispersion in
China’s marine ecological compensation
legislative system

The existing Chinese legislative system for the development,

use, and conservation of environmental resources includes

provisions for ecological compensation (see Table 1). However,

there is a lack of coordination and dispersion among these measures

in various laws and regulations regulating marine ecological

compensation. The aforementioned factors essentially illustrate

the absence of a comprehensive and operational legislative

mechanism for marine ecological compensation.

First, the fragmented legal structure for marine ecological

compensation in China is not conductive to enhancing advice

from superior laws. As the country’s founding document, the

Constitution of the People’s Republic of China essentially

stipulates that ‘the state preserves and enhances the living

environment and ecological environment, as well as prevents and

manages pollution and other public risks.’ There is no basis

for ecological compensation in the constitution; the only basis is

ecological protection. Article 31 of the 2014-revised Environmental

Protection Law of the People’s Republic of China requires the

establishment and improvement of an ecological protection

compensation system. However, this just specifies that a

macroscopically designed ecological compensation mechanism is

necessary. The ecological compensation system is impractical since

there are no precise provisions regarding its content, management

system, compensation standards, or operation mode. It is difficult to

immediately apply it directly to the job of marine ecological

compensation. Despite the fact that the third chapter of the

Marine Environmental Protection Law of the People’s Republic of

China’s contains quite extensive rules pertaining to China’s marine

ecological protection, the topic is somewhat broad (Zhang et al.,

2014). The two sectors of China’s marine ecological compensation
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legal system encompass the laws and regulations governing the

development and utilization of marine resources, the preservation

of the maritime environment, and marine ecological compensation.

The structure of fragmented law hinders the improvement of the

marine ecological compensation legal framework (Wang and Zou,

2021). The State Council has not yet officially adopted Regulations

on Ecological Compensation, and the majority of legal documents

pertaining to marine ecological compensation in various provinces

and cities are policies, which are less effective than laws and

regulations and can only apply to specific regions.

Second, incoherency between laws and policies. Although each

of China’s coastal provinces has established its own policies on

marine ecological compensation, no national regulations on marine

ecological compensation have been drafted. The Maritime

Environmental Protection Law offers compensation for marine

ecosystems in principle, but its flexibility is limited. Coastal

provinces develop marine ecological compensation requirements,

financing sources, and oversight in accordance with local

conditions. Despite its wide applicability and adaptability, this

strategy lacks authority and has a weak binding force (Wan et al.,

2021). However, the marine ecological compensation policy system

has a dispersed structure due to the obvious variations in

compensation criteria and procedures between locations, as well

as its limited scope of application. In the absence of effective internal

convergence, not only is it difficult to form a single policy force,

but it also increases the likelihood of conflicts and reduces the

policy’s overall effectiveness. From the perspective of policy system

reconstruction, a solution must be found to the challenge of

fostering convergence and coordination of local policies while

also increasing the central government’s policy guidance to the

local government and provide local governments with systematic

and actionable policy guidance. As the federal government

focuses on macro- guidance and financial support, the specific

compensation method is neglected (Jiang et al., 2022). Currently,

local governments are consolidating their knowledge of specific

practices and enhancing the ecological compensation mechanism.

Hence, the local government’s emphasis on the compensation

mechanism exceeds that of the central government, resulting in a

diversity of local compensation plans and the absence of central

control over the entire policy (Jiang et al., 2022). On the long term,

local policies can easily develop their own doors, and the central

government loses its leadership role in directing local policies and

becomes the principal source of compensation funds.

Third, the incoherence of laws. Marine ecological compensation

encompasses not only the protection of the marine environment,

but also the utilization of marine resources. The Marine

Environmental Protection Act of the People’s Republic of China

alone cannot alleviate all the problems associated with the

degradation of the marine ecosystem. The exploitation and

protection of marine resources must be combined. (Liu and Li,

2020). China now lacks a comprehensive law on marine ecological

compensation due to the diverse formulation subjects, adjustment

objects, and goals of many special rules. For example, according to

article 7 of the Fisheries Law of the People’s Republic of China, both

marine fisheries and fisheries in rivers and lakes are considered

adjustment objects; consequently, fishery resources in the ocean,
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rivers, and lakes are objects in marine ecological compensation; and,

under article 2 of the Wild Animal Conservation Law of the People’s

Republic of China, the conservation of aquatic wild animals other

than rare and endangered species is prohibited. Another example is

that Mangroves are subject to the provisions of forest ecological

compensation under the Forest Law of the People’s Republic of

China. However, mangroves are an essential component of the

marine ecosystem and should be protected under the Marine

Environmental Protection Law of People’s Republic of China. In

addition, the provisions of various laws governing marine

administrative departments are conflicting. The Marine
Frontiers in Marine Science 05336
Environmental Protection Law of the People’s Republic of China,

for instance, holds administrative departments of environmental

protection accountable for marine ecological restoration and

compensation, whereas the Fisheries Law of the People’s Republic

of China holds administrative departments of fisheries accountable

for ecological compensation for fisheries expansion. The above

legislative provisions demonstrate that the objectives of marine

ecological compensation and the responsible agencies sometimes

overlap with those of other single laws. It will be difficult to

coordinate the various laws if these overlapping provisions are

not effectively resolved.
TABLE 1 Policies and Laws Regarding Marine Ecological Compensation in the People’s Republic of China.

Document
Type

Document Name Related Provisions

Laws Environmental Protection Law
of the People’s Republic of
China (2014 Revision)

According to Article 31, the State shall establish and improves eco-compensation system. The State will increase
fiscal transfer to areas of ecological environment protection and provides guidance to the governments of
beneficiary areas and ecological protection areas to implement eco-compensation via consultation or market rules.

Marine Environment Protection
Law of the People’s Republic of
China (Amendment 2017)

According to Article 12, All entities and individuals directly discharging pollutants into the sea must pay pollutant
discharge fees, environmental pollution tax and dumping fees.
According to Article 24, the state shall establish and improve the marine ecological protection compensation
system.

Agriculture Law of the People’s
Republic of China (2012
Amendment)

According to Article 63, the State shall provide guidance to and supports farmers (fishermen) and the agricultural
(fishery) production and operation organizations engaged in fishing to take up aquaculture or other occupation.

Fisheries Law of the People’s
Republic of China (2013
Amendment)

According to Article 28, Departments of fishery administration at and above the county level shall work out overall
plans and take measures to increase fishery resources in the fishery waters under their jurisdiction.

Law of the People’s Republic of
China on the Administration of
Sea Areas (2002)

According to Article 33, any entity or individual that uses a sea area shall pay royalties for the use.

Administrative
Regulations

Regulations of the People’s
Republic of China on the
Protection of Aquatic Wild
Animals (2013 Revision)

According to Article 10, those who suffer losses resulting from protection of aquatic wild animals under State
priority protection and local priority protection may require fishery administrative departments to make
compensation.

Regulation of the People’s
Republic of China on the
Exploitation of Offshore
Petroleum Resources in
Cooperation with Foreign
Enterprises (2013Revison)

According to Article 10, all Chinese enterprises and foreign enterprises participating in the cooperative exploitation
of offshore petroleum resources shall pay taxes in accordance with law.

Local
Regulations

Measures of Shandong Province
on the Administration of
Marine Ecological compensation
(2020)

In this policy, the marine ecological compensation is further subdivided into sea water quality compensation,
pollutant control compensation and coastal ecosystem protection compensation, and the fund source of ecological
compensation and the calculation formula and standard of each compensation method are stipulated.

Measures of Xiamen
Municipality on the
Administration of Marine
Ecological compensation (2018)

In this policy, the compensation for marine ecological damage shall be based on the principle of ‘who uses it, who
compensates’. Where units and individuals who have obtained the right to use sea areas in accordance with the law
in the sea areas under the jurisdiction of Xiamen cause damage to marine ecology while engaging in marine
development and utilization activities, the marine ecological damage caused by it shall be compensated by means
of carrying out ecological restoration projects or paying marine ecological compensation.

Regulations on Marine
Environmental Protection of
Hainan Province (2008) and
Regulations on Coral Reef
Protection of Hainan Province
(2009)

In these policies, units and individuals who have made obvious contributions to the protection of the marine
environment and coral reef ecosystems should be commended and rewarded.
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3.2 Absence of legislative concept
of ‘land-sea overall planning’ in
China’s marine ecological
compensation legal system

While regulating land and sea operations, the government must

conform to the legislative concept of ‘overall planning of land and sea.’

This concept should be fully reflected in China’s environmental pay

overall set of laws because it not only focuses on the security of the

marine natural climate but also, from a fantastic and open-minded

perspective, on sending and organizing the interests of land and ocean

financial and social developments and biological climate security (Li,

2021). The phrase ‘overall planning of land and sea’ is now lacking

from China’s legal framework for ecological compensation.

First, the key principles of the current environmental basic law

do not adequately reflect land and water preservation. Article 5 of

the Environmental Protection Law of the People’s Republic of China

outlines the principles of ‘giving priority to protection,’ ‘focusing on

prevention,’ ‘conducting comprehensive treatment,’ ‘engaging the

general public,’ and ‘enforcing accountability for damage,’ but does

not highlight ‘convergence,’ ‘co-governance and win-win,’ or ‘land

and sea life community.’ In addition, the idea of ‘complete planning

of land and water’ cannot be entirely captured by these principles.

The separation of land and water is the central premise of China’s

ecological compensation laws and policies, and the absence of the

concept of ‘overall planning of land and sea’ directly contributes to

the separation of these laws and policies into two different systems.

Second, China’s legislative framework for compensating

terrestrial and marine ecosystems does not overlap. The split

of land and water, or marine and the terrestrial ecological

compensation, into two reasonably distinct sectors is the linchpin

of China’s ecological compensation policy and regulation (Li and

Cheng, 2021). Despite the fact that a significant portion of the

sources of pollution that impair marine ecosystems originate on

land and are discharged into the sea via rivers, it is typically difficult

to pinpoint the actual subject of responsibility due to the expansive

river basins and numerous branches. It is obvious that neither basin

ecological protection nor marine ecological protection can meet the

ecological protection requirements of the coastal zone. Regional

environmental governance that considers neighboring drainage

basins and coastal seas as a whole is advantageous. Currently, the

ecological compensation system of basin and the Marine ecological

compensation system are separated, resulting in the following

issues: First, because the environmental protection agency and the

marine department have jurisdiction close to where the river

empties into the sea, there are numerous overlapping problems

that are difficult to divide and coordinate. Due to the absence of a

drainage - marine ecological compensation system, the ecological

harm produced by river pollution cannot be compensated properly.

Second, ecological protection has not yet been implemented in the

basin-sea region, which represents the ‘transitional period between

land and water.’ The river estuary area faces the challenge of

ecological compensation due to the unidirectional ecological

compensation system, the lack of a scientific authority division

system, and the absence of a regional linking system. Using

planning as an example, the planning of coastal areas exemplifies
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the conflict between land development and protection of the marine

natural environment. Coastal planning is the focal point of the

conflict between the development and the preservation of the

marine ecological environment, to use coastal planning as an

example (Zhu et al., 2019; Kong et al., 2021). Planning frequently

entails excessive shoreline use and land reclamation to boost the

economy. The end effect of these excessive land activities is the

degradation of the marine ecological environment, including the

loss of mangroves, the extinction of biological species, altered

habitats, pollution of the water, and other problems.

Third, it is difficult to coordinate conflicts of interest in multiple

land andmaritime zones with China’s ecological compensation policies

and legislation. Due to the disparities between marine and land

management units, they are unable to use the same criterion and

compensation technique (Wan et al., 2021). China continues to employ

administrative demarcation for regional government, using the land

for ecological preservation and the waters for administration.

Yet, administrative delimitation, however, will not distinguish

between the terrestrial and marine ecosystems because to their

interdependence (Oikonomou and Dikou, 2008). Regional

development and environmental protection will eventually come into

conflict due to the general preservation of the land and marine natural

environments as well as the partition of administrative areas. In various

administrative regions, rivers combine and diverge into the ocean,

while ocean currents distribute marine pollution throughout the sea. It

is challenging to provide timely and efficient assistance for the

implementation of ecological compensation using eco-environmental

monitoring data, because land and sea environmental monitoring

technologies and monitoring standards have not yet effectively

converged (Levrel et al., 2012; Hooper et al., 2021). The marine

environments, for instance, of the Guangdong-Hong Kong-Macau

Greater Bay Area, Beihai in Guangxi, Zhanjiang in Guangdong, and

Haikou in Hainan close to the Beibu Gulf interact with one another,

causing pollution and destruction in one area to frequently spread to

other areas or even the entire sea area, which is impacted by the

accumulated effects of economic and social activities on the land (Wan

et al., 2021). The absence of an all-encompassing environmental picture

within the policy of marine ecological compensation hinders the

implementation of ecological compensation responsibilities.

Forth, China’s policies and laws governing ecological

compensation are challenging to coordinate due to the competing

interests of the many administrative departments on land and at

sea. Frequently, administrative decisions reflect the interests of

multiple departments. As a result, some administrative measures

are done with departmental interests in mind, rather than the

interests of the government as a whole. For example, it can be

difficult for different departments to agree on economic

development or special programs, and some departments flout

environmental protection regulations. Numerous law enforcement

agencies operation in isolation and segregation to safeguard the

biological habitats of land and sea (Luo, 2020). The environmental

regulation of the land-based jade sea area differs from that of the

marine environment, and the marine nature reserve has not been

administered for an extended period of time. All of these could

result in disagreements between different administrations about the

control of land and sea operations.
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3.3 Lack of clear standards for marine
ecological compensation in China

The standard of marine ecological compensation is the core

component of the marine ecological compensation system and the

technical support for the execution of marine ecological

compensation, which has a direct impact on the effectiveness of

marine ecological compensation. China currently lacks a unified

standard for marine ecological compensation, as well as a

foundation for their formation and a method for their accounting

(Chen et al., 2021). Currently, Shandong Province’s Assessment

Technique of Marine Ecological Damage and Loss Compensation

can be used as a provincial standard that cannot be applied to the

entire country. There are still no national standards in place. Article

5 of the Measures for the Collection and Use of Fishery Resources

for Proliferation and Protection states that ‘the fishery resources fee

shall be determined by the people’s governments at all levels along

the coast within the range of 1% of the average total output value of

aquatic products collected and caught during the first three years of

fishing vessels.’ Article 3 of the decision on revising the interim

measures for the Collection and use of Protection Fees for the

Proliferation of Fishery Resources in the Yellow Sea, Bohai Sea, East

China Sea, and South China Sea was promulgated by the Ministry of

Agriculture of People’s Republic of China specifies that it shall be

levied proportionately, and Article 5 further states that the rated

total power (horsepower) of the main engine of fishing vessels shall

be taken as the unit of calculation and levy, and that differential

These regulations establish a defined compensation standard for

marine fishing ecological compensation, however, there are no

guidelines for marine ecological compensation stakeholders. The

Measures for the Management of Marine Nature Reserves, for

instance, does not provide compensation for those whose

interests have been lost or contributed to as a result of the

establishment of marine nature reserves, and there is no

subordinate law on the marine nature reserves. Articles 9 and 30

of the Law of the People’s Republic of China on the Administration of

Sea Areas, as well as Article 5 of the Fisheries Law of the People’s

Republic of China, state that ‘reward’ or ‘compensation’ to

individuals is too abstract and lacks clear and concrete execution

standards. In addition to compensating fisheries resources, marine

ecological compensation involves compensating various biological

populations, abiotic resources, marine ecosystems, etc.
3.4 Limited scope of China’s marine
ecological compensation

Ecological compensation is mainly composed of three parts:

‘who compensates’, ‘how to compensate’ and ‘whom to

compensate’, among which ‘how to compensate’ is to explain the

channels and ways of ecological compensation. The public goods

attribute of marine ecosystem determines that the subject of marine

ecological compensation should be the government, but it does not
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mean that the government can only be the only subject of ecological

compensation. According to Article 31 of the Environmental

Protection Law of the People’s Republic of China, the way of

marine ecological compensation can be divided into government

compensation and market compensation, but because of the low

degree of market compensation, at present, marine ecological

compensation in China mainly depends on government financial

allocation, including financial transfer payment and local

government funds, which is a typical way of dependence

compensation. However, there are obvious deficiencies in social

compensation funds, such as investment by enterprises and

institutions, preferential loans and donations by social

organizations, so it is difficult to form a sustainable financial

support mechanism. According to the 2021 China Marine

Ecological Environment Quality Bulletin, the sea area under

China’s jurisdiction that does not meet the Class I seawater

quality standards is 70000 square kilometers, of which Class IV

and Class IV are 28400 square kilometers, accounting for 40.71%

(Ministry of Ecology and Environment of the People’s Republic of

China, 2022). The complexity of the marine ecosystem and the

seriousness of the current marine ecological environment pollution

are bound to speed up the process of marine ecological

compensation in China, while the narrow source of funds for

marine ecological compensation will increase the funding gap

of marine ecological compensation in China. In terms of

marine ecological compensation, the most common ways of

marine ecological compensation in the world are economic

compensation, resource compensation and habitat compensation.

At present, China mainly depends on economic compensation

and resource compensation to promote marine ecological

compensation. In terms of habitat compensation, although

marine nature reserves have been established in China, other

ways of habitat compensation have not been effectively utilized.

In terms of resource compensation, although China has

implemented resource compensation in some sea areas, there are

some deficiencies in the intensity of compensation and the types of

fish fry released. In addition, in terms of economic compensation to

marine ecological environment protectors, we seldom play the role

of industrial incubation, technical support, personnel training,

employment training and so on. Due to the imbalance of various

compensation methods and the narrow sources of funds, the

process of marine ecological environment protection in China

is limited.
3.5 The relationship between
marine planning and the marine
ecological compensation system
is not straightforward

Marine planning is a strategic and guiding plan that makes long-

term arrangements for the development, utilization, administration,

and preservation of the marine environment (Liu and Li, 2011).

Marine planning is a type of administrative planning that consists of
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general planning, special planning, regional planning, and spatial

planning. On one hand, marine planning is an essential foundation

for establishing an ecological compensation system. Marine planning

can provide the foundation for formulating marine ecological

compensation policies, including regional ecological carrying

capacity, marine economic development architecture, marine

exploitation intensity, and development potential. On the other

hand, Marine planning can play a pivotal role in advancing the

development of the Marine ecological compensation system. Marine

planning is a consensus reached by Marine administrative organs at

various levels and regions, which ensures that laws and policies

pertaining to Marine ecological compensation can be effectively

implemented by administrative organs, thereby facilitating the

institutionalization of Marine ecological compensation. Currently,

the following issues exist in the relationship betweenMarine planning

and Marine ecological compensation:

First, there is inadequate coordination exists between the

marine planning system and laws and regulations pertaining to

ecological compensation. In China’s marine planning system,

numerous departments and disciplines are involved in the

planning process, including coastal zone planning, fishery

resources protection planning, and offshore energy development

planning. However, the content and requirements of ecological

compensation are not considered during the formulation of these

marine plans, resulting in a lack of coordination between the

implementation of the plan and ecological compensation. Despite

the fact that the 12th Five-Year Plan for the Development of the

National Marine Industry explicitly provides for an ecological

compensation system, it is only recommended and not required.

This may not only have an effect on the actual efficacy of ecological

compensation policies, but also create difficulties for the

preservation of the marine ecosystem.

Second, uncertainty surrounds the status of marine ecological

compensation in planning implementation. Although the Marine

Environmental Protection Law of the People’s Republic of China and

the Law of the People’s Republic of China on the Administration of

Sea Areas clearly stipulate the principles and requirements of

ecological compensation, the status and function of ecological

compensation may not be fully reflected in the process of

implementing specific Marine planning. During the planning

approval, implementation, and regulation processes, ecological

compensation may not receive sufficient consideration, making it

more difficult to put ecological compensation policies into practice.

Third, the responsibility for compensating the marine

ecosystem is not explicitly defined. In the process of promoting

ecological compensation in our Marine planning system, the topic

of defining ecological compensation’s responsibility remains

significant. Presently, there are no distinct provisions regarding

the subject, scope, and standard of ecological compensation

responsibility, making it challenging to define the subject and

scope of compensation in practice. This may result in

compensation resources not being invested accurately in the

actual requirements of the field, affecting the ecological

compensation’s implementation effect.
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3.6 Insufficiency of regulation on the
marine ecological compensation

Article 5 of China’s Marine Environmental Protection Law

stipulates that the competent department of environmental

protection under The State Council shall be responsible for

unified regulation and management of the environmental

protection work of the entire country and shall implement

guidance, coordination, and regulation of the marine

environmental protection work of the entire country. Regulation

and management of the marine environment shall be the

responsibility of the appropriate marine administration

department. According to the 2018 Plan for Deepening the Reform

of Party and State Institutions, the former State Oceanic

Administration’s marine environmental protection functions were

transferred to the Ministry of Ecology and Environment, and its

marine resource management functions were transferred to the

Ministry of Natural Resources. In accordance with the Decision of

the Standing Committee of the National People’s Congress on the

Exercise of Maritime Rights Protection and Law Enforcement Powers

by the China Sea Police Station, the police station was transferred to

the Chinese People’s Armed Police Force to carry out law

enforcement for marine ecological and environmental protection.

At the local level, the people’s governments of provinces,

autonomous regions, and municipalities directly under the

Central Government shall determine the responsibilities of

departments exercising the power of marine environmental

regulation in accordance with the Marine Environmental

Protection Law and relevant State Council regulations. In practice,

provincial and local administrative bodies for ecological

environmental protection have undertaken responsibility for

marine environmental regulation. The administrative function

and regulatory structure of marine ecological compensation have

undergone significant transformations. However, after the

implementation of institutional reform, it has become problematic

for the various administrative authorities to enforce their joint

regulation in the field of Marine ecological compensation.

First, the administrative departments concerned in marine

ecological compensation must have their powers and

responsibilities separated and implemented. On March 17, 2018,

the first session of the thirteenth National People’s Congress

deliberated and approved The State Council’s Institutional

Reform Plan. The new ministries of Natural Resources and

Ecology and Environment have been established, and the

governing body for Marine ecological compensation has been

modified accordingly. On the one hand, it is essential to define

the powers and responsibilities of the newly established supervisory

departments. The Ministry of Natural Resources is responsible for

‘ecological protection and restoration’ in environmental protection,

which emphasizes the protection, restoration, and comprehensive

management of the ecosystem in the development and utilization of

natural resources. The Ministry of Ecology and Environment is

responsible for ‘strengthening environmental pollution control’ by

emphasizing the regulation, law enforcement, and control of
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environmental pol lut ion, reflect ing the government ’s

responsibilities and obligations in environmental pollution

control (Zhao, 2021). There are management conflicts between

the two, and they must establish appropriate boundaries. On the

other hand, the division of powers and responsibilities must be

carried out with precision. The division of the Ministry of Natural

Resources and the Ministry of Ecology and Environment, in terms

of organizational structure, separated the decision-maker from the

executor and the executor from the superintendent. The primary

responsibilities of marine ecological compensation regulation have

been incorporated into the Ministry of Natural Resources and the

Ministry of Ecological Environment, and the concept of regulation

has shifted from departmental decentralized regulation to

systematic comprehensive management. In this context, political

interference in the management of the 2011 ConocoPhillips oil spill

accident in the Bohai Sea and the 2018 Sanchi accident will be

reduced (Wang and Zou, 2021; Jiang and Faure, 2022). However,

marine pollution incidents are frequently unanticipated and

frequently involve resource development, environmental

protection, foreign law enforcement, and other issues. It

challenges the definitions of authority and responsibility within

the Ministry of Natural Resources, Ministry of Ecology and

Environment, Ministry of Emergency Management, and the

respective local government departments.

Second, it is imperative to strengthen regulation at the source in

the field of marine ecological compensation. Marine pollution

caused by the exploitation of marine natural resources, such as

offshore oil and gas resources, is fluid, trans-regional, and

systematic, and the ecological harm is harder to control or even

irreversible (Lu and Jiang, 2019). In order to prevent ecological

damage from the exploitation of Marine natural resources at their

source, it is necessary to adhere to stricter regulatory standards, with

prevention and protection as the primary goals. Currently, Chapter

VI and Chapter VIII of the Marine Environmental Protection Law of

the People’s Republic of China govern the regulation of offshore oil

and gas extraction and oil spill damage caused by ships. However,

the latter is predominantly addressed after the fact, and preventative

and prospective regulation should be strengthened. The ocean is

fluid and interconnected, and oil pollution will travel to other sea

areas along with monsoon currents, negatively impacting a wide

variety of marine animals and plants as well as the marine

ecosystem as a whole, which is difficult to control. Therefore,

strengthening regulation at the source is the fundamental solution.
4 Suggestions on improving
China’s legislative system of
marine ecological compensation

A legal system that is scientific and systematic can increase the

effectiveness and efficiency of law enforcement. To construct the

marine ecological compensation mechanism, we must establish a

comprehensive, systematic, methodical, standardized, and
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coordinated legal framework. In order for marine ecological

compensation to provide long-term benefits for society, the

environment, and the economy, legislators and policymakers

should revise prior legislative notions and analyse the

fundamental elements of legislation in light of practice.
4.1 Priority should be given to developing a
multi-level legal system for compensating
marine ecological damage

The aim of ecological compensation is to take physical

management measures that benefit the impaired local ecosystems

so that no net ecological loss happens once a project is set up. For

achieving this, ecological compensation measures are commonly

implemented on a regulatory basis, especially based on laws and

policies (Haraldsson et al., 2016). A strong and comprehensive legal

basis is a key factor for a successful adoption of ecological

compensation (Blicharska et al., 2021). Restrictive regulatory

systems have been identified as an important factor that limits

possibilities of ecological compensation for infrastructure projects

also in other studies from France and Sweden (Persson et al., 2015;

Guillet and Semal, 2018). Legislation at all levels, including laws,

regulations, rules, and local normative documents, must collaborate

to enable the successful implementation of China’s marine

ecological compensation system. First and foremost, China’s

marine ecological compensation legislation should select the

legislative mode of marine ecological compensation that is

appropriate for China’s national circumstances in light of the

complexity of the marine ecosystem and its emphasis on the

service function of the entire ecosystem. Using the legislative

model’s overarching concept as a guide, we should then develop

laws and regulations that define the legal status, legal basis, and

connotation of legal marine ecological compensation at the legal

level. For improving China’s legislative system of marine ecological

compensation, it is necessary to include systematic regulations and

strong constrains regarding principles, scope, standards,

techniques, regulation, and evaluation. Considering the high cost

of time associated with the promulgation of the Law on Ecological

compensation, it is recommended that the revision of the

Environmental Protection Law of the People’s Republic of China

and the Marine Environmental Protection Law of the People’s

Republic of China be used as an opportunity to incorporate the

concept and measures of ‘overall planning of land and sea’ into the

legal and policy framework of marine ecological compensation

in China.

First, ecological compensation provision should be included in

the Constitution. The Constitution’s ecological protection

provisions serve as fundamental law and the foundation for

ecological compensation legislation. According to the current

Constitution, the state owns natural resources, but there is no

clear ownership of ecological resources. As a vital natural

resource, China’s Constitution should clearly define who owns

ecological resource property rights, as well as dominance, use,
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and income derived from them. Based on this, governments at all

levels are expressly authorized to exercise the derived rights of

control, use, and income in order to create a mechanism for equal

rights and responsibilities at all levels.

Second, to broaden the current environmental protection law’s

specific provisions regarding marine ecological compensation. The

Environmental Protection Law of the People’s Republic of China is

China’s fundamental environmental protection law. Its objectives

are to protect and improve the environment, to prevent and control

pollution and other public hazards, to protect public health, to build

an ecological civilization, and to encourage long-term economic

and social development. The current environmental protection

Law, on the other hand, makes explicit provisions for the two

primary components of the ecological protection system and the

prevention of environmental pollution. It focuses primarily on the

overall prevention and control of environmental pollution, ignoring

ecological compensation almost entirely (Qu et al., 2016). The

Environmental Protection Law of the People’s Republic of China

should be amended to clarify its legislative purpose, prioritize

improving the ecosystem’s service function and ecological value,

and define the meaning and scope of ecological compensation

specifically. Only in this way can we awaken and strengthen the

ecological protection consciousness of all stakeholders. The Marine

Environmental Protection Law of the People’s Republic of China

has been amended to maintain, improve, and enhance the

service function of marine ecosystems in order to realize the

intergenerational compensation of marine ecology. Even though

administrative liability is harsh, it is insufficient to deter those who

harm marine ecology. After-the-fact relief is the nature of civil

liability for compensation. In order to effectively prevent the

occurrence of ecological damage, it is therefore recommended

that the current Marine Environmental Protection Law of the

People’s Republic of China be amended to make it clear that the

exploiters and users of marine ecological resources must bear the

responsibility of managing the environment and restoring ecology,

and correspondingly to improve the criminal responsibility of

marine ecological damage in the Criminal Law of the People’s

Republic of China.

Third, the Regulation of Ecological Compensation should be

drafted and promulgated to provide local policymakers with

systematic and practical guidance. Despite the fact that coastal

governments at all levels have carried out compensation trial

projects, there are many issues with the marine ecological

compensation process. The meaning, subject, aim, and extent of

‘marine ecological compensation’ are all very different from one

another due to the lack of standardized national standards and the

lack of coordination between different forms of compensation. In

addition, there is not enough financial resources available from the

single, iffy compensation source. The State Council is urged to enact

and promulgate the Regulation of Ecological Compensation in

accordance with Article 31 of the Environmental Protection Law

of the People’s Republic of China (2014 Revision) and Article 12 of

the Marine Environment Protection Law of the People’s Republic of

China as soon as possible in order to clarify the objects of the legal

relationship of the rights and obligations associated with ecological
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compensation. This will provide a more solid legal basis for

governments at all levels to collaborate on ecological

compensation policy and to standardize the practice of ecological

compensation. The purpose and underlying philosophy of

ecological compensation will be laid out in detail, as will the

financing sources, how they will be managed and put to use, and

the strategies and procedures that will be used to put it into action.

Finally, in order to ensure that marine ecological compensation is

carried out in accordance with legislation, coastal provincial

governments should create ‘implementation measures of marine

ecological compensation mechanism’ and provide an explanation of

the nature, goal, and scope of marine ecological compensation.

Fourth, since the particular marine ecology may not be covered

by the general rules for ecological compensation, it is necessary to

develop more specific, operational, and targeted legislative norms.

As stated previously, the Forest Law of the People’s Republic of China

and the Land Administration Law of the People’s Republic of China

already apply ecological compensation criteria to the mangrove

ecosystem; however, mangroves are also an essential component of

the marine ecological environment. The Forest Law’s provisions on

ecological compensation cannot resolve the ecological role of

coastal mangroves or the ecological compensation of marine

resources. Similarly, the problems of ecological compensation

such as islands and surrounding territorial waters and coral reefs

cannot be solved adequately by the Land Administration Law of the

People’s Republic of China. As a result, a distinct subordinate

strategy must be developed in order to resolve the compensation

issues that arise in particular marine ecosystems. Special

regulations, rules, and other subordinate laws are also required to

support the ecological compensation system of some unique marine

ecosystems. By perfecting the contents of marine ecological

compensation in ‘regulations on the Management of the

Proliferation and release of Aquatic organisms’ and ‘measures for

the Management of Marine Nature reserves,’ for instance, the

special compensation for the marine ecological environment can

be controlled.

All localities should promptly implement local legislation to

cooperate with national legislation on marine ecological

compensation based on the revision of existing laws and

regulations. While coastal cities and provinces have made some

progress investigating local legislation for marine ecological

compensation, the effectiveness of the laws that have been passed

is low and their application is limited at the moment. The scope

of marine ecological compensation should also include

ecological compensation in nature reserves and compensation for

contributors and victims of marine ecological protection. In

addition, the scope of marine ecological compensation should

include marine ecological damage caused by marine pollution

accidents, illegal exploitation and utilization of marine resources,

and changes in the marine ecological environment caused by

marine engineering, coastal engineering construction, and marine

dumping. The scope of Shandong Province’s interim measures for

the Administration of Compensation for Marine Ecological

Damage and Compensation for Ecological Losses must be further

expanded. Other provinces and cities should also formulate feasible
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local legislation on marine ecological compensation based on local

reality under the guidance of the superior law.
4.2 Establishing the legal method of
achieving ‘land-sea overall planning’ within
China’s ecological compensation system

The true meaning of ‘ land-sea overall planning ‘ is to

coordinate the interests of diverse elements of land and sea,

economic development and environmental protection, different

regions and various administrative departments. Although it is

still based on the ‘separation of land and sea’ legal system,

enhancing the current legal system can assist coordinate the

conflict of interest between the protection of the ecological

environment and the development and utilization of land and sea

resources. Thus, it is difficult to fully grasp ‘land and sea co-

ordination.’ To build a dual ecological compensation mechanism

between land and sea, it is required to integrate the laws and policies

governing marine and terrestrial ecological compensation in a

rational, efficient and effective manner. In addition, the organic

connection and coordination of marine and land ecological

compensation laws can serve as a reference for suitable marine

ecological protection policies within the context of land and sea

planning as a whole. From a macro perspective, it assists China in

developing coordinated land and sea ecological environment

governance. Thus, China’s policy and legislative framework for

marine ecological compensation must account for the coordinated

development of land and sea areas and construct a coordinated for

ecological compensation process.

First, the principle of ‘systematic protection’ should be added to

the Environmental Protection Law of the People’s Republic of China.

‘land-sea overall planning’ is a legal principle that the government

should uphold when managing land and sea. It not only pays

attention to the protection of the marine ecological environment

but also coordinates the economic and social development of land

and sea with the protection of the ecological environment from a

broader perspective. Therefore, the ‘land-sea overall planning’

should be reflected in the legal principles of the Environment

Protection Law of the People’s Republic of China. It should be

noted that reflecting the concept of ‘land-sea overall planning’ in

the Environmental Protection Law of the People’s Republic of China

does not mean that this concept is directly stipulated in the Law.

‘Land-sea overall planning’ is essentially a concept of protecting the

ecological environment of land and sea in a systematic and holistic

way. Bringing ‘systematic protection’ into Article 5 of the

Environmental Protection Law of the People’s Republic of China as

a basic principle can expand the scope of the application of

this principle.

Second, streamlining the management logic of land-sea ecological

compensation and establishing a cooperative system for land-sea

ecological compensation based on coastal zones in the Marine

Environment Protection Law of the People’s Republic of China.

Long-term land and sea division has resulted in disparities between
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land and marine biological compensation mechanisms in terms of

compensation subject, standard, and scope. Before establishing the

ecological compensation coordination mechanism under the new

space view of land and sea coordination, it is necessary to first align

the two original mechanisms and then effectively connect up and

integrate the land and sea ecological compensation mechanism. The

coastal zone is a land-sea interaction zone having both land and sea

characteristics, and its environmental elements, including plants and

animals, are influenced by both the land and water environment. On

the one hand, focusing on the creation of the land-sea ecological

compensation synergistic mechanism in the coastal zone is conducive

to swiftly identifying an efficient method for streamlining the land-sea

ecological compensation management mechanism. In addition, it

provides a reference and demonstration for the creation of a joint

land-sea ecological compensation mechanism in a broader spatial

context. Therefore, we suggest that article 9 of the Maritime

Environmental Protection Law of the People’s Republic of China shall

be amended to include the following 2 aspects: 1)To achieve this

objective, the first step is to establish an ecological compensation

system for the ocean and land at the national level, conduct a

comprehensive assessment of ecological compensation for coastal

zones in the ‘basin-sea area,’ and establish a land-sea collaborative

mechanism for ecological compensation at the confluence of rivers

and seas. Second, based on the principle of protecting the integrity of

the coastal zone ecosystem, we should eliminate traditional

administrative jurisdictional boundaries, encourage domestic coastal

provinces to engage in consultation and cooperation on coastal zone

ecological compensation, and reach consensus on the mechanisms,

standards, and scope of land and sea ecological compensation.

Third, exploring a cross-regional linking mechanism for

ecological compensation in the Marine Environment Protection

Law of the People’s Republic of China. Land and water are

integrated. Legislators must systematically consider the three-stage

trans-regional ecological compensation linkage mechanism of ‘basin -

basin,’ ‘basin - sea,’ and ‘sea - sea’ from two dimensions of space and

technology in order to realize trans-regional land-sea linkage of

ecological compensation. In terms of space, rivers flow into the sea

after diverging and pooling in numerous administrative regions, and

under the impact of ocean currents, marine pollution will spread

across the sea. Currently, land and marine environmental monitoring

technologies and standards cannot be properly integrated, and it is

difficult to provide timely and effective help for the implementation of

ecological compensation using ecological monitoring data. In the

Marine Environmental Protection Law of the People’s Republic of

China, it is vital to build a collaborative system for ecological

compensation between rivers and oceans, between land and sea,

and between cross-regional units for significant locations such as

estuaries and bays. Particularly, it is necessary to increase the

development of the land-sea ecological compensation coordination

mechanism in critical sea areas, bays, and estuaries where

environmental ecological issues are prevalent. Current local

ecological compensation mechanisms for contaminants entering

the sea and Marine water environmental quality, along with

regional ecological restoration compensation schemes, have
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enhanced and developed ecosystem-based ecological compensation

approaches. Article 9 of the Marine Environmental Protection Law of

the People’s Republic of China should be amended as follows: We

should integrate and connect trans-regional environmental

protection mechanisms from river basins to sea areas, coastlines

(belts), offshore waters and bays, coordinate organizational and

technical support forces from land, sea, and trans-administrative

regions, and establish a coordinated development pattern of regional

linkages and coherent mechanisms.

Forth, it is required to strengthen the planning system and

incorporate the legal objectives of marine ecological compensation

into marine environmental protection decisions made by various

areas and agencies. We should encourage dialogue and

collaboration among China’s coastal provinces and departments

in the field of marine ecological compensation, based on the idea of

maintaining the integrity of the coastal ecosystem. The mechanism,

standard, and extent of land and sea ecological compensation have

been agreed upon. In order to meet the requirements of

coordinating land-sea relations in significant decisions regarding

ecological compensation, it is necessary to continuously improve

the processes of land and sea space planning, sea area planning,

economic development planning, and various special plans, such

as environmental assessment, expert consultation, public

participation, and so on.
4.3 Establishing a compensation
mechanism that combines a variety of
compensation methods with a scientific
and reasonable standard of marine
ecological compensation

When it comes to strengthening the ways of marine ecological

compensation, concerns such as the government-led single

compensation mechanism’s lack of compensation funds create a

hurdle. How to properly coordinate the roles of society, the market,

and the government in the marine ecological compensation system

in order to establish a positive interaction is an urgent concern. The

following are the suggestions: First, study the establishment of

horizontal compensation systems between administrative regions,

departments, and industries, and land and sea. We can, for instance,

acquire insight into the horizontal compensation mechanism that

occurs between the upstream and downstream regions of the basin,

evaluate the water quality of the inter-provincial sea area as

ecosystem services, and gradually improve detection indicators

and calculation procedures. Second, encourage the participation

of social capital’s participation in the marine ecological

compensation mechanism by increasing social capital in marine

ecological compensation. For example, credits, compensation pools

and habitat banking have been used in some states in Australia, in

Germany, UK and South Africa (Koh et al., 2017). Under the

background of achieving the goal of ‘carbon peak, carbon neutral’ in

China, we hereby suggest China government take measures as

follows: creating a national marine carbon sequestration trading
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market, increasing the level of market competition for seawater

emission rights and sea area use rights, and issuing a marine

ecological compensation lottery.

The establishment of compensation standards for all kinds of

marine resources, marine habitats, and contributors to the

protection of the marine environment should be included in

scientific marine ecological compensation standards (Chen et al.,

2021). It is difficult to operate and implement marine ecological

compensation at the moment because there are no standards in

place. The input of the marine ecological protector, the profit of the

beneficiary, the restoration cost of ecological damage, the value of

ecosystem service function, and so on should all be taken into

account in the definition of the compensation standard. The sum of

the input of the marine ecological protector, the opportunity cost of

marine ecological destruction, and the cost of restoration ought to

serve as the marine ecological compensation standard’s lower limit,

while ‘the value of marine ecosystem service function’ ought to

serve as its upper limit. The State Council is tasked with formulating

the measures for the Evaluation of Marine Ecological Value.

These measures should specify the qualifications of evaluators, the

regulation of assessment institutions and personnel, the conditions

and procedures for the establishment of professional assessment

institutions for quantifying the functional value of marine

ecosystem services, and the associated legal responsibilities.
4.4 Incorporate marine ecological
compensation into marine planning

In light of the numerous issues between the Marine planning

system and the Marine ecological compensation system, we can

propose the following countermeasures and suggestions:

First, enhance the framework of laws and regulations governing

marine ecological compensation. To address the issue of insufficient

coordination between the marine planning system and the laws and

regulations governing ecological compensation, we must improve the

extant legal and regulatory framework. This includes revising and

improving existing laws and regulations such as the Marine

Environmental Protection Law of the People’s Republic of China and

the Law of the People’s Republic of China on the Administration of Sea

Areas, clarifying provisions about responsibility, scope, and standard

of ecological compensation, and ensuring that ecological

compensation policies are effectively reflected in the marine

planning system. (a) Amend the Law on the Protection of the

Marine Environment and the Law of the People’s Republic of China

on the Administration of Sea Areas to require the inclusion of content

related to ecological compensation in coastal zone planning, including

the protection of ecologically sensitive areas, the restoration of

ecosystems, and the prevention of illegal construction. This content

must be consistent with the ecological compensation requirements of

extant laws and regulations to establish a strong connection between

law and planning. (b) The Law of the People’s Republic of China on the

Administration of Sea Areas explicitly stipulates that the demand for

ecological compensation must be considered when planning the use of
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sea areas. For example, the impact of marine development initiatives

on the marine ecological environment should be evaluated in

accordance with the ecological compensation standards established

by laws and regulations, and appropriate compensation measures

should be formulated. This will help ensure that sea area planning is

consistent with ecological compensation laws. (c) The Marine

Environmental Protection Law mandates that the relevant

requirements of ecological compensation be considered in the

regionalization of Marine functions. Particularly, stricter ecological

compensation standards should be established for ecologically

sensitive areas and key ecological function areas. During the

implementation of functional zoning, it should also be made plain

that projects that do not meet the requirements of ecological

compensation will be restricted or prohibited. (d) The Marine

Environmental Protection Law requires that marine environmental

protection plans include specific measures and implementation plans

for ecological compensation, such as implementation subjects, funding

sources, and technical requirements for ecological restoration projects.

In the meantime, a monitoring and evaluation system for ecological

compensation should be established to assure the connection between

planning and laws and regulations governing ecological compensation

(Wan et al., 2021). (e) The guiding function of ecological

compensation in national, regional, and special Marine planning

should be strengthened. This includes the formulation of clear

regulations on the assessment of ecological damage, the

confirmation of responsibility subjects, the formulation of

compensation plans, the payment of compensation, and the

implementation of ecological restoration projects, as well as the

formulation of detailed operational guidelines for the

implementation of ecological compensation. In addition,

consideration should be given to the operational effect of the

ecological compensation policy, as well as its timely adjustment and

development, so as to enhance the guidance effect of the Marine

planning system on the implementation of ecological compensation.

Second, enhance the standing and function of ecological

compensation within the Marine Planning System. To ensure that

Marine ecological compensation plays a larger role in different types

of Marine planning and to protect the Marine ecological

environment, we must adopt a series of specific measures for

different types of Marine planning to enhance the standing and

function of ecological compensation. The following are specific

recommendations for Marine planning: Planning for the national

marine environment. In the national Marine planning, the

significance of ecological compensation in the overall planning

framework should be explicitly articulated. We will establish

national goals for the ecological preservation of the marine

environment and formulate compensatory policies. Concurrently,

cross-regional cooperation and coordination should be bolstered in

order to effectively implement ecological compensation on a

national scale. Regional marine planning should develop

ecological compensation schemes based on the characteristics of

various sea areas and the ecological protection requirements of each

(Liu, 2020). Planning must explicitly define the regional

characteristics, implementation methods, and standards of

ecological compensation to ensure that ecological compensation is
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effectively implemented within the region. Specialized Marine

planning. For specific sectors (such as offshore wind power,

Marine fisheries, coastal zone protection, etc.), corresponding

ecological compensation requirements must be formulated

in a special Marine planning document. Special ecological

compensation schemes are designed based on the characteristics

of different fields to guarantee the effective implementation of

ecological compensation policies in all fields.

Third, define clearly who is responsible for ecological

compensation. In terms of the Marine planning system and

Marine ecological compensation, the responsibility for ecological

compensation must be clearly defined. This will help marine

planners implement ecological compensation measures more

effectively and safeguard the ecological environment. Specific

measures to elucidate the definition of ecological compensation

responsibility include the following: (a) Define the precise subject

matter and scope of responsibility. In national, regional, and

special Marine planning, the primary entities accountable for

ecological compensation, such as the government, businesses,

and individuals, should be clarified. According to their own

duties, rights, and interests, each responsible subject should

shoulder the corresponding ecological compensation obligation.

In addition, the scope of ecological compensation should be

clarified, including direct damage, indirect damage, and

potential damage, in order to compensate for all types of

damage in a comprehensive manner. (b) Clari fy the

implementation of ecological compensation. In national,

regional, and special Marine plans, the primary entities

responsible for implementing ecological compensation must be

outlined. Individuals should assume the responsibility of

compensation for ecological damage caused by their own

actions. (c) Clarify the ecological compensation regulatory

mechanism. In national, regional, and specialized Marine plans,

the regulatory mechanisms for ecological compensation will

be clarified. We will establish a robust mechanism for

interdepartmental coordination oversight and strengthen the

oversight and implementation of ecological compensation

policies. In the meantime, the reporting and reward system for

ecological compensation should be enhanced, and social oversight

should be encouraged to ensure that the responsibility for

ecological compensation is carried out effectively. (d) Periodic

evaluation of ecological compensation’s efficacy. In national,

regional, and special marine planning, the efficacy of ecological

compensation work must be evaluated on a regular basis (Fu,

2013), and the evaluation results must be made public. Through

the evaluation work, the implementation effect of the ecological

compensation policy is supervised and inspected, providing the

foundation for the policy’s further improvement. A precise

definition of ecological compensation responsibility in the

Marine planning system facilitates the effective implementation

of ecological compensation work as a result of the aforementioned

measures. This will assist in promoting the further integration of

our marine planning system and marine ecological compensation,

the protection of the marine ecological environment, and the

promotion of the ocean’s sustainable development.
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4.5 Enhance the separation of powers and
implementation of the marine ecological
compensation regulation

First, delimit authority explicitly. First, expedite the revision of

laws governing compensation for marine ecological damage and

environmental regulation. The State Oceanic Administration, as the

original main department of Marine environmental regulation, was

eliminated, and the pollution environmental regulation agency

underwent significant changes, with the Ministry of Ecology and

Environment assuming responsibility for Marine environmental

protection. To achieve legal regulation, the Marine Environmental

Protection Law of the People’s Republic of China and other pertinent

laws should clarify the status, powers, and responsibilities of the

departments involved in Marine environmental regulation, such as

the Ministry of Natural Resources, the Ministry of Ecological

Environment, and the Ministry of Transport, in light of

institutional reform. Second, encourage the implementation of the

reform of central and local Marine environmental regulation

and associated institutions. On the one hand, it is imperative to

clarify specific issues such as the attribution of the Oceanic

Administration’s extant maritime law enforcement force and

whether the Ministry of Environmental Protection will continue its

vertical reforms. To eradicate the ‘empty window’ of reform, local

governments should expedite the approval and implementation of

the ‘Sanding scheme’ plan in accordance with local conditions (Jiang

and Faure, 2022).

Second, we must coordinate the relationship between regulators

effectively. First, we should develop a comprehensive plan for the

regulation of marine ecological compensation, as well as manage the

relationship between marine environmental governance and

regulation, as well as professional regulation and comprehensive

regulation of marine environmental pollution. Second, in the division

of functions and powers between the central and local governments, the

responsibilities and regulatory authority for marine environmental

protection should be strengthened for coastal local governments

(Jiang et al., 2019). The central government should make

environmental regulation the primary responsibility of local

governments, provide them with management authority and

financial support, and encourage their participation in marine

environmental regulation. Lastly, we should make good use of the

system of central environmental regulation and the administrative

means of environmental protection interviews, combine with the

reform of the vertical management system of monitoring, inspection,

and law enforcement of environmental protection agencies at and

below the provincial level, establish and enhance the Marine

environmental regulation system at the local level, and promote local

governments and the relevant departments.

Thirdly, the source regulation of the development of marine

natural resources should be strengthened. On the one hand, strict

market access for companies developing marine natural resources.

By strengthening the administrative licensing system for the

exploitation of marine natural resources, the environmental

impact assessment and the ‘three simultaneous’ system, as well as

the qualification examination and approval and archival
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management system for the exploitation of marine natural

resources, we will strictly implement the market access barrier,

promptly eliminate enterprises that do not meet the environmental

standards or do not conform to the quality of joint ventures, and

ensure that the quality of joint ventures is maintained (Zhang,

2018). On the other hand, the value of compensation and

compensation expenses for potential ecological damage

are estimated in advance. At this time, the ecological

compensation value assessment of the development of marine

natural resources must reinforce the prevention and source

regulation of the ecological damage risk posed by the

development of marine resources.
5 Conclusion

The purpose of this paper was to investigate the problems in

China’s legal system for marine ecological compensation and

propose solutions. China’s marine ecological compensation

legislative system suffers from institutional supply shortages, lack

of coordination and dispersion, lack of legislative concept of ‘land-

sea overall planning’, lack of clear standards for marine ecological

compensation, limited scope of China’s marine ecological

compensation, the relationship between marine planning and the

marine ecological compensation system is not straightforward,

insufficiency of compensation regulations for the marine ecosystem.

To address these issues, we proposed a number of enhancements.

First, we proposed enhancing institutional supply and coordination

mechanisms to facilitate departmental cooperation. Second, we

suggested the establishment of a legal method for attaining ‘land-sea

overall planning’within China’s ecological compensation system. Third,

we suggested that when determining marine ecological compensation

standards and establishing corresponding evaluation systems, various

types of damage be considered. Forth, we suggested incorporating

marine ecological compensation into marine planning as a final step.

Finally, we suggest enhancing the separation of powers and

implementation of the marine ecological compensation regulation.

This paper has significant implications for the improvement of

China’s marine ecological compensation legal system. Through our

analysis and discussion, we can gain a better understanding of

the problems in China’s legal system for marine ecological

compensation and propose commensurate improvement

measures. These measures have the potential to advance the

development of China’s legal system for marine ecological

compensation, safeguard the marine ecosystem environment, and

promote sustainable development.

Nevertheless, this paper has some limitations. First, our research

was limited to a literature review and analysis, without considering

any other variables that may affect the marine ecosystem

environment. Second, we did not execute a comprehensive analysis

of the status of marine ecological compensation under China’s legal

system. To further enhance China’s legal system for marine ecological

compensation, future research should focus more on empirical data

and other relevant factors. In addition, additional research is required

to evaluate its efficacy and identify any extant problems.
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This paper proposed several enhancements to China’s legal

system for marine ecological compensation to address existing

issues. These measures have the potential to advance the

development of China’s legal system for marine ecological

compensation, safeguard the marine ecosystem environment, and

promote sustainable development. We will continue to investigate

these issues and pursue improved solutions in future studies.‘‘
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Operationalization of the best
available techniques and best
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seabed mining regime: a
regulatory perspective

Xiangxin Xu, Minghao Li and Guifang Xue*

KoGuan School of Law, Shanghai Jiao Tong University, Shanghai, China
Best Practices, including Best Available Techniques (BAT) and Best Environmental

Practices (BEP), are typically included to provide for or promote particular

practices, methods, measures, or standards in respect of the efficient recovery

of a resource and the level of environmental protection. Deep seabed mining

(DSM) is an activity to obtain mineral resources from the deep sea, which may

have certain adverse impacts on the marine environment. International Seabed

Authority (ISA), the regulator of DSM activities in the Area authorized by the

United Nations Convention on the Law of the Sea (UNCLOS), has introduced

those terms in its Mining Code as critical tools for the reduction in environmental

risks arising from DSM. Terms that are not included by the UNCLOS, such as BAT

and BEP, are commonly invoked, yet often without specification in the regulatory

discourse for DSM. In the absence of precise definitions and operational details,

the terms BAT and BEP may not be able to function as anticipated in the DSM

domain. Against this backdrop, this paper attempts to explore possible means by

which the ISA might enable the contractor to operationalize the BAT and BEP,

including providing definitions, their placement in the exploitation regulations,

and the criteria for its operationalization in the Standards and Guidelines. This

paper cites the existing international instruments that incorporate the terms BAT

and BEP and takes particular note of DSM into account to highlight specific

considerations for their practical implementation for DSM.

KEYWORDS

International Seabed Authority, deep seabed mining, Draft Exploitation Regulations,
Best Available Techniques (BAT), Best Environmental Practices (BEP)
1 Introduction

The international seabed area beyond national jurisdictions (the Area) contains a large

volume of diverse mineral resources including essential metals such as copper, nickel,

cobalt, and manganese (Sharma and Smith, 2019) potentially to generate enormous

economic benefits, which leads to great interest in mining these resources by an
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increasing number of countries and companies. However, such

increasing interest in the exploitation of mineral resources in the

Area has been accompanied by the environmental concerns cited by

the international community in their arguments (Allsopp et al.,

2013; Van Dover et al., 2014; Kim, 2017; Jones et al., 2020). Indeed,

the choice of technology or method of mining is closely linked to the

environmental impacts of mining activities. As the International

Court of Justice observed, the obligation to prevent pollution and

protect and preserve the marine environment entails careful

consideration of the technology to be used. Appropriate

technologies and measures taken enable to reduce environmental

impacts of mining activities. Best Practices, including the Best

Available Scientific Evidence (BASE), the Best Available

Techniques (BAT), and the Best Environmental Practices (BEP),

are typically included to provide for or promote exemplary models

for the selection of particular practices, methods, measures, or

standards in respect of the efficient recovery of a resource and the

level of protection afforded to health and safety and the

environment (International Seabed Authority, 2019a). Best

Practices collectively established by corporations and business

groups within an industry are most likely to lead to a common

approach to a problem (Dickerson, 2010). They are characterized by

their flexible and informal nature and non-legally binding status so

as to be used in rapidly advancing fields of science and technology

(Dickerson, 2010), such as the deep seabed mining (DSM).

Moreover, Best Practices are generally served as an intermediate

point to fill gaps in the legislative process. Specifically, Best Practices

can help to provide specific minimum standards that entities should

follow as continuing to study the issue (Dickerson, 2010) when

there is a need to respond to a problem yet to be identified. The

characteristics of Best Practices are perfectly applicable to a specific

situation of DSM activities. Therefore, Best Practices are deemed as

critical tools to minimize the adverse environmental effects of DSM.

Currently, the major challenge is how to function the role of

Best Practices in the DSM regime. The 1982 UNCLOS and

Agreement Relating to the Implementation of Part XI of the

UNCLOS (1994 Implementing Agreement) stipulate basic legal

requirements and provide a legal framework for DSM. The

UNCLOS designates the Area and these resources as the common

heritage of mankind.1 Under the framework, mining activities in the

Area are organized, carried out, and controlled by the ISA on behalf

of mankind as a whole,2 and the ISA is mandated to develop rules,

regulations, and procedures (RRP) to provide details for the

development of the Mining Code. The UNCLOS requires the ISA

to strike a balance between its responsibilities to develop the

mineral resources and to provide adequate protection for the

marine environment from the harmful effects of activities in the

Area (Warner, 2020). In doing so, the ISA has introduced some

terms and measures that are not dealt with by the UNCLOS to fulfill

the regulatory role for developing mineral resources and

environmental protection, one of such terms is Best Practices.
1 UNCLOS, article 136.

2 UNCLOS, article 153(1).
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There is no provided official definition of BASE, BAT, or BEP in

Part XI and Annex III of the UNCLOS. Nevertheless, BASE is

mentioned in Article 234 (Ice-Covered Areas) of Part XII

(Protection and Preservation of the Marine Environment), and

some regulatory discussions related to this term under the

UNCLOS framework (Nordquist et al., 1991; Bartenstein, 2011;

Proelss et al., 2017) are also applicable to the DSM. Hence, this

paper focuses on BAT and BEP, which are not yet dealt with in the

UNCLOS. Despite the ISA Exploration Regulations on Sulphides

and the standard clauses for exploration of contracts incorporate

the term BEP for the first time in the section on environmental

protection3, BEP per se exists without any operational details as a

requirement for sponsoring states and contractors. Afterwards, BEP

is applied in the ISA Exploration Regulations on Cobalt-Rich Crust

and Nodules.4 In its recommendations for the guidance of

contractors for the assessment of the possible environmental

impacts arising from the exploration for marine minerals in the

Area (International Seabed Authority, 2013a), the Legal and

Technical Commission (LTC) recommends using the BAT, the

best available methodology, and a combination of both. However,

neither the BAT nor the BEP is defined in the ISA Exploration

Regulations or the LTC’s recommendations. The ISA Draft

Exploitation Regulations further develops the BAT and BEP by

providing both definitions to be discussed at a later stage. The

Seabed Disputes Chamber of the International Tribunal for the Law

of the Sea (Seabed Disputes Chamber) indicates that the BEP is a

direct obligation of the sponsoring State that becomes liable if it

breaches this obligation.5 However, in the absence of Guidance, it

would be difficult for sponsoring states and contractors to fulfill this

obligation. As Japan comments, there may exist different

understandings or interpretations among individual stakeholders

without detailed specifications regarding BAT and BEP, and it is

essential to identify the common understanding of those

techniques, required specifications of equipment, and practices in

the relevant guidelines (Government of Japan, 2019). Inaccurate

definitions, the lack of operational guidance, coupled with the

prospect of uncertainty and subjectivity in their implementation

may further hinder the BAT and BEP from functioning in

protecting the marine environment and, consequently, devalue

the impact of the principle of the common heritage of mankind.

Most importantly, it is rather difficult to meet the tight 2-year

deadline for the completion of the exploitation regulations (July

2023) invoked by Nauru based on section 1(15) of the Annex to the

1994 Implementing Agreement (International Seabed Authority,

2021). It is not ruled out that the entity may submit an application

for exploitation at that time (Singh, 2021; Willaert, 2021;

Singh, 2021b).

Therefore, it is desirable and timely to examine the definitions

and discuss the operational details of the BAT and BEP together
3 See eg ISA Sulphides Exploration Regulations, regulation 33(2) and Annex

4, section 5.1.

4 Ibid.

5 SDC Advisory Opinion, paragraph 136.
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with the ongoing Draft Exploitation Regulations. To this end,

Section 2 of the paper examines the application of the BAT and

BEP in the existing international conventions, summarizing the

typical characteristics of the operational details following the

introductory note. Section 3 proposes specific definitions for both

terms and considers whether it is appropriate to place them in the

current draft exploitation regulations. It also discusses further

approaches to providing operational details in the Standards and

Guidelines. Section 4 concludes this paper.
8 1992 OSPAR Convention, Appendix 1, paragraph 2.

9 1992 OSPAR Convention, Appendix 1, paragraphs 6 and 7.
2 BAT and BEP in the existing
international conventions

The term Best Practices is used across a broad spectrum of areas,

such as the protection of international human rights and labor rights,

the regulation of international finances, international environmental

protection, and the promotion of sustainable development

(Dickerson, 2010). Their variants can also be found in other

sectors, for instance, good oil field practices in the context of

petroleum exploration and production. They have had a positive

effect in addressing social, economic, and environmental challenges

by providing exemplary modes for specific actions (Dickerson, 2010).

One of the most important areas of the promotion of best

practices is to take it as a critical tool in reducing environmental

risks. The terms are commonly invoked concepts in international

and regional instruments and in national instruments

(International Seabed Authority, 2019a). These two terms have

been included with implementing details in a variety of legal

documents of international environmental protection, such as the

Convention for the Protection of the Marine Environment of the

North-East Atlantic (1992 OSPAR Convention), the Convention on

the Protection of the Black Sea Against Pollution (1992 Black Sea

Convention), Convention on the Protection of the Marine

Environment of the Baltic Sea Area (1992 Helsinki Convention),

and Stockholm Convention on Persistent Organic Pollutants (2001

Stockholm Convention). This section will go through these

conventions and investigate definitions, implementing guidance,

and other common characteristics of BAT and BEP to better

understand the operationalization of these two terms.

The 1992 OSPAR Convention provides definitions for BAT and

BEP, while other international conventions follow the definitions

and modality of BAT and BEP under the 1992 OSPAR Convention

with slight changes. Appendix 1 of the 1992 OSPAR Convention

stipulates that BAT means “the latest stage of development (state of

the art) of process, of facilities or of methods of operation which

indicate the practical suitability of a particular measure for limiting

discharges, emissions and waste.”6 BEP means “the application of

the most appropriate combination of environmental control

measures and strategies.”7 These reflect a forward-looking and

dynamic approach (International Seabed Authority, 2019a). Both
6 1992 OSPAR Convention, Appendix 1, paragraph 2.

7 1992 OSPAR Convention, Appendix 1, paragraph 6.
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terms imply that they are subject to change, meaning their

definitions will be adjusted with time in the light of technological

advances, economic and social factors, scientific knowledge, and

understanding advances. The wording “latest development stage”

and “most appropriate” give operators the flexibility to determine

specific measures and strategies but leave operators with no

definitive guidance for decision making. To assist the operators,

the 1992 OSPAR Convention provides a set of criteria to help select

the specific measures and strategies that correspond with the

definitions of the BAT and BEP. In determining whether a set of

processes, facilities, and methods of operation constitute the BAT,

the operator is encouraged to consider comparability, technological

advances and changes, economic feasibility, time limits for

installation, and the nature and volume of the discharges and

emissions concerned.8 In the case of the BEP, the Appendix

contains a list of a graduated range of nine measures for selecting

individual cases and seven measures for determining the

combination of measures for general or individual cases.9 In

providing implementing details, the 1992 OSPAR Convention

also implies “learning by doing,” i.e., adaptive management, as it

states that “[i]f the reduction of inputs resulting from the use of best

environmental practice does not lead to environmentally acceptable

results, additional measures have to be applied and best

environmental practice redefined.”10 Similar language also applies

to the BAT.11 Therefore, these criteria for BAT and BEP need to be

reviewed periodically.

The 1992 OSPAR Convention clearly provides the purpose of

the application of the BEP in article 2 as follows: “The OSPAR

Convention requires Contracting Parties to apply BAT and BEP,

including, where appropriate, clean technology, in their efforts to

prevent and eliminate marine pollution” (emphasis added). Other

international environmental conventions present a similar purpose

for the application of the BAT or BEP; for instance, the 2001

Stockholm Convention requires the application of BAT to minimize

their releases of Persistent Organic Pollutants from unintentional

production (emphasis added).12 In contrast, SCAR (2011)

ANTABIF will use the BAT to integrate, share and disseminate all

available information on Antarctic Biodiversity (emphasis added). It

is paramount to implement the BAT and BEP with an explicit

objective. As presented above, in implementing the BAT and BEP,

the operators have discretion to make a subjective selection

according to objective criteria. In this circumstance, the objectives

would be highly relevant for operators selecting specific measures or

techniques. Unsurprisingly, operators whose goal is to reduce
10 1992 OSPAR Convention, Appendix 1, paragraph 9.

11 1992 OSPAR Convention, Appendix 1, paragraph 4.

12 2001 Stockholm Convention, Article 5.
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pollution choose more diverse techniques rather than those whose

goal is to disseminate information.

Regarding the placement of the BAT and BEP under the

conventions, the two terms are incorporated within the text and

annexes by the 1992 OSPAR Convention. Article 2, paragraph 3 (b)

(ii) of the 1992 OSPAR Convention provides that “in implementing

the Convention, contracting parties are required to ensure the

application of best available techniques and best environmental

practice in carrying out programmes and measures.”13 These two

terms are reiterated in annexes on the prevention and elimination of

pollution from land-based and offshore sources, respectively. The

terms BAT and BEP are stipulated as a general obligation of the

contracting parties and tools to help the contracting parties to reach

a particular goal, i.e., preventing and reducing pollution, under the

1992 OSPAR Convention.
3 Incorporating and operationalizing
BAT and BEP in the Draft
Exploitation Regulations

Incorporating BAT and BEP into international conventions as

the means of emission/pollution prevention and reduction is

considered significant for environmental protection at the

regional and global level (Richter and Steinhäuser, 2003).

Therefore, they are expected to be critical tools for reducing

environmental risks arising from DSM activities in the Area and

to contribute to Good Industry Practice (GIP). However, they are

often ambiguous concepts in DSM regulatory discourse. It is

expected that ISA will provide more details, including definitions,

placement in the exploitation regulations, and criteria for

implementation, to enable the Contractor to implement the

requirements of BAT and BEP.
14 Directive 2010/75/EU of the European Parliament and of the Council of

24 November 2010 on industrial emissions (integrated pollution prevention

and control), Article 3, para. 10.

13 1992 OSPAR Convention, Article 2, paragraph 3 (b) (ii).
3.1 Defining the terms

As aforementioned, ISA Exploration Regulations and LTC’s

recommendations do not provide definitions for BAT and BEP. It is

gratifying that the ISA Draft Exploitation Regulations has made a

breakthrough in this field. ISA Draft Exploitation Regulations

(March 2019) (International Seabed Authority, 2019b) defined the

BAT in Schedule 1 as follows:

the latest stage of development, State of the art processes, of

facilities or of methods of operation that indicate the practical

suitability of a particular measure for the prevention, reduction and

control of pollution and the protection of the Marine Environment

from the harmful effects of Exploitation Activities, taking into

account the guidance set out in the applicable Guidelines.

(Emphasis added)

This definition is borrowed from the 1992 OSPAR Convention,

which emphasized time efficiency, since it requires that the

techniques adopted by Contractors must be the newest or most

recent, as implied by the word “latest” in the first sentence. This

definition seems debatable, since the newest techniques are not
Frontiers in Marine Science 04351
necessarily the most effective and advanced and may fail to reach

the objective of “the prevention, reduction and control of pollution

and the protection of the Marine Environment from the harmful

effects of Exploitation Activities.” Germany recommended that the

current definition should be replaced by that established by the

European Industrial Emissions Directive (Schedule 1),14 which

replaced the word “latest” with “most effective and advanced”

(Federal Republic of Germany, 2019). In other words, the

techniques implemented by a contractor must be effective and

advanced regardless of the time when the technology was

produced. Germany’s proposal is favorable, since it highlights the

consequences of the techniques taken by contractors in achieving a

generally high level of protection of the environment. Nauru Ocean

Resources Incorporated (NORI), a contractor, shared a similar

opinion and stated that in certain circumstances techniques used

by the Contractor may be a low-tech yet elegant solution, which

may not be state of the art but may be more effective than the high-

tech state of the art solution (NORI, 2019). Considering the

responsibility of protecting the marine environment, the paper’s

authors support replacing the wording “latest” in the definition of

BAT with “effective and advanced.”

The definition of BEP has been developed in different versions

of the ISA Draft Exploitation Regulations. The ISA Draft

Exploitation Regulations (January 2017) provides a dedicated

definition of the BEP, specifically, “…the application of the most

appropriate combination of environmental control measures and

strategies, [including Best Available Techniques]” (International

Seabed Authority, 2017a). However, BAT in the bracket has been

removed from the definition in the 2018 version of ISA Draft

Exploitation Regulations and “taking into account the criteria set

out in the applicable Guidelines” has been added (International

Seabed Authority, 2018). This definition was further developed by

the Draft Exploitation Regulations (March 2019) (Schedule, Use of

terms and scope): “the application of the most appropriate

combination of environmental control measures and strategies,

that will change with time in the light of improved knowledge,

understanding or technology, taking into account the guidance set

out in the applicable Guidelines.” (Emphasis added) (International

Seabed Authority, 2019b).

In fact, the Draft Exploitation Regulations (March 2019) also

borrowed the definition of BEP from the 1992 OSPAR Convention,

which adopted a forward-looking and dynamic approach. However,

the definition in the Draft Exploitation Regulations has been

modified and enriched according to the unique situation of the

DSM. First, the characteristic of adaptability is moved from the

guidelines in a non-legally binding appendix to the definition in

legally binding regulation, which adds weight to the concept of

“adaptability.” Second, “economic and social factors” is deleted
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from the parameters, whereas “improved knowledge, understanding

or technology” is kept. Economic and social considerations have been

raised in several DSM discussions, albeit not yet having reached an

agreement (International Seabed Authority, 2017b; International

Seabed Authority, 2017c). Retaining the latter accords with the

situation of DSM. since knowledge gaps, lack of data, and

unsatisfactory technologies are consistently hindering scientists’ and

practitioners’ predictive efforts in the assessment of the impacts of

DSM on the marine environment (Levin et al., 2016; Gollner et al.,

2017; Jones et al., 2017). Therefore, “improved knowledge,

understanding or technology” should be the primary focus for

DSM activities.

The United States (US) proposed reinstating BAT in the

definition of the BEP—namely, BEP “means the application of the

most appropriate combination of environmental control measures

and strategies, based on the Best Available Scientific Information and

Best Available Technology,….” (emphasis added) (United States,

2019). One question that needs to be clarified is how BEP is related

to BAT? Is the latter subsumed in the former, or are they separate?

(Pew Charitable Trusts, 2019a). In fact, the original version of the first

ISA exploration regulation, i.e., Nodules Exploration Regulations,

adopted the terminology “best technology available,” rather than BEP

(International Seabed Authority, 2000). The Sulphides Exploration

Regulations first adopted the terminology BEP, and then, this term

was applied to Cobalt-Rich Crust Exploration Regulations and later

modified in the Nodules Exploration Regulations (International

Seabed Authority, 2013b). The express requirement for BEP under

the regulations and standard clauses is a broader concept than BAT.

Likely, Seabed Disputes Chamber analyzed the BEP as “higher

standards.”15 The latter appears to be limited by what is

technologically achievable, while a survey of the former in a variety

of international instruments shows that it requires the application of

the most appropriate combination of environmental control

measures and strategies (Anton et al., 2011). Draft Exploitation

Regulations incorporate these two terms simultaneously, which is

less a denial of the previous relationship between the two than a

choice to apply one or both according to the different emphases in

different contexts. In any case, it is important to comprehensively

consider and determine the relationship between the two terms in the

Draft Exploitat ion Regulations and ensure coherence

and consistency.

Additionally, Micronesia proposed the incorporation of traditional

knowledge in the definition of BEP. To be specific, “traditional

knowledge of Indigenous Peoples and local communities” should be

highlighted as part of the knowledge in the definition (Federated States

of Micronesia, 2019). During the first session of the 27th Council

meetings, the delegation from Micronesia further proposed the

inclusion of traditional knowledge into the Draft Exploitation

Regulations and explained the scope and function of traditional

knowledge, including that it helps to inform scientific understanding

and determine the selection of the Area of Particular Environmental

Interest (APEI) of the Regional Environmental Management Plan

(REMP). Traditional knowledge about the ecology of a particular
15 SDC Advisory Opinion, para. 136.
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place or natural resource that has been accumulated by Indigenous

Peoples and local communities (IPLCs) over multiple generations is

essential in informing strategies for the conservation and sustainable

use of marine species and habitats by enriching the diversity of

available approaches, experiences, and solutions (Vierros et al., 2020).

The consideration of traditional knowledge in policy is not new; IPLCs

and their knowledge have been included in international conventions

and processes, for example, in the work of the Convention on

Biological Diversity (CBD), the United Nations Framework

Convention on Climate Change (UNFCCC), and the legal

instruments for the Arctic (Vierros et al., 2020). The

Intergovernmental Conference on Marine Biodiversity of Areas

Beyond National Jurisdiction (BBNJ) negotiation also included the

significance of traditional knowledge in the discussion and draft text,

although ambiguities in application still exist (Mulalap et al., 2020). In

the field of DSM, whether and how, and to what extent traditional

knowledge and its holders can be incorporated into the Draft

Exploitation Regulations are still under discussion. Traditional

knowledge is beneficial for effective environmental management,

since it is conducive to the development of guiding principles for

Strategic Environmental Assessments and REMP at the regional level,

and it provides feedback into the key elements of the environmental

management system at the contract level (Escobar et al., 2021).

Therefore, traditional knowledge should be included in the definition

of the BEP. But before that, a core question needs to be considered is

contractors’ implementation and compliance if such definition is

retained considering the BEP’s nature as an obligation. Numerous

questions need to be considered and discussed, including main types of

traditional knowledge of particular relevance to the DSM, domains of

the application of such knowledge, and approaches for incorporation of

such knowledge and its holders into the governance and decision-

making process. For traditional knowledge to be incorporated in the

definition of BEP, it is necessary to explicitly specify these issues and

establish them as standards or guidelines, since only when these issues

are clearly identified will the BEP incorporating traditional knowledge

be operational.
3.2 Placement in the Draft
Exploitation Regulations

Under the ISA Draft Exploitation Regulations (March 2019),

the term BEP is mentioned in eight provisions, whereas the BAT is

mentioned in 10 (see Table 1).16 This section examines whether

these two terms are in the proper places. Generally, the Draft

Exploitation Regulations (March 2019) incorporate the BAT and

BEP in the following four categories (see Table 1): first, approaches

to developing BEP; second, taking BAT and BEP as environmental

obligations; third, incorporating BAT and BEP as a reference

criterion for whether to take action in certain assessments or as

trigger mechanisms; and fourth, which is most often utilized, taking
16 Regulation 55(d) also incorporated the BAT. However, the informal

working group for the environment agreed to delete it. Thus, it is not

included in Table 1.
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TABLE 1 Incorporation of the BAT and BEP in the ISA Draft Exploitation Regulations (March 2019).

Part Section Regulation Contents of the regulation

An approach to develop BEP (and BAT)

Part I
Introduction

/ Regulation 3
Duty to
cooperate and
exchange of
information

(e) Contractors, sponsoring States and members of the Authority shall cooperate with the Authority
in the establishment and implementation of programs to observe, measure, evaluate and analyze the
impacts of Exploitation on the Marine Environment, to share the findings and results of such
programs with the Authority for wider dissemination and to extend such cooperation and
collaboration to the implementation and further development of Best Environmental Practices in
connection with activities in the Area;

BAT and BEP as an obligation

Part IV
Protection
and
preservation
of the
Marine
Environment

Section 1
Obligations
relating to the
Marine
Environment

Regulation 44
General
obligations

The Authority, sponsoring States and Contractors shall each, as appropriate, plan, implement and
modify measures necessary for ensuring effective protection for the Marine Environment from
harmful effects in accordance with the rules, regulations and procedures adopted by the Authority
in respect of activities in the Area. To this end, they shall:
(b) Apply the Best Available Techniques and Best Environmental Practices in carrying out such
measures;

BAT and BEP as a reference criterion

Part II
Applications
for approval
of Plans of
Work

Section 3
Consideration
of applications
by the
Commission

Regulation 13
assessment of
applicants

3. In considering the technical capability of an applicant, the Commission shall determine in
accordance with the Guidelines whether the applicant has or will have:
(c) Established the necessary risk assessment and risk management systems to effectively implement
the proposed Plan of Work in accordance with Good Industry Practice, Best Available Techniques
and Best Environmental Practices and these Regulations, including the technology and procedures
to meet health, safety and environmental requirements for the activities proposed in the Plan of
Work;
(e) The capability to utilize and apply Best Available Techniques.

Part III
rights and
obligations
of
Contractors

Section 5
Incidents and
notifiable
events

Regulation 32
Risk of
Incidents

The reasonable practicability of risk reduction measures shall be kept under review in the light of
new knowledge and technology developments and Good Industry Practice, Best Available
Techniques and Best Environmental Practices.

Part V
Review and
modification
of a Plan of
Work

/ Regulation 58 At intervals not exceeding five years from the date of signature of the exploitation contract, or
where, in the opinion of the Secretary-General, there have occurred any of the following events or
changes of circumstance:
(f) Changes in Best Available Techniques;

BAT and BEP as a guideline

For the
preparation
of specific
documents

Part IV
Protection
and
preservation
of the
Marine
Environment

Section 2
Preparation of
the EIS and
the EMMP

Regulation 47
EIS

3. The EIS shall be in the form prescribed by the Authority in annex IV to these Regulations and
shall be:
(d) Be prepared in accordance with the applicable Guidelines, Good Industry Practice, Best
Available Scientific Evidence, Best Environmental Practices and Best Available Techniques.

Section 2
Preparation of
the EIS and
the EMMP

Regulation 48
EMMP

3. The Environmental Management and Monitoring Plan shall cover the main aspects prescribed by
the Authority in annex VII to these Regulations and shall be:
(c) Prepared in accordance with the applicable Guide lines, Good Industry Practice, Best Available
Scientific Evidence and Best Available Techniques, and consistent with other plans in these
Regulations, including the Closure Plan and the Emergency Response and Contingency Plan.

Part VI
Closure
plans

/ regulation 59
Closure Plan

2. The objectives of a Closure Plan are to ensure that:
(a) The closure of mining activities is a process that is incorporated into the mining life cycle and is
conducted in accordance with Good Industry Practice, Best Environmental Practices and Best
Available Techniques;

Maintain
the currency
and
adequacy of
specific
documents

Part IV
Protection
and
preservation
of the
Marine
Environment

Section 4
Compliance
with EMMP
and
performance
assessments

Regulation 51
Compliance
with the
EMMP

A Contractor shall, in accordance with the terms and conditions of its Environmental Management
and Monitoring Plan and these Regulations:
(c) Maintain the currency and adequacy of the Environmental Management and Monitoring Plan
during the term of its exploitation contract in accordance with Best Available Techniques and Best
Environmental Practices and taking account of the relevant Guidelines.

Regulation 53
Emergency
Response and

1. A Contractor shall maintain:
(a) The currency and adequacy of its Emergency Response and Contingency Plans based on the
identification of potential Incidents and in accordance with Good Industry Practice, Best Available
Techniques, Best Environmental Practices and the applicable standards and Guidelines;

(Continued)
F
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BAT and BEP as guidelines for specific actions for the purpose of

the protection and preservation of the marine environment.

First is a discussion on approaches to developing BEP (and

BAT). In Part I of the Introduction, regulation 3 (e) stipulates that

Contractors, sponsoring States, and members of the ISA have a duty

to cooperate with the ISA and exchange information to develop the

BEP. Indeed, in a traditional best-practices regime, the regulated

entities together devise a set of practices, i.e., establishing standards

or guidelines through horizontal cooperation rather than top–down

direction (Dickerson, 2010). This approach has not changed,

fundamentally, albeit regulatory agencies widely use Best

Practices. As such, public or private entities are the ones who

devise or provide the industrial practices, and then, regulatory

agencies officially adopt such practices. Therefore, it is critical for

Contractors, sponsoring States, and member States to cooperate

with the ISA in the establishment and implementation of programs

to observe, measure, evaluate, and analyze the impacts of

exploitation on the marine environment in contributing to the

development of the BEP. Regulation 3 does not utilize the language

of BAT. Indeed, BAT, as an element of the best practices category,

requires a similar approach to the BEP in its development. For this

reason, BAT should also be included in this regulation. Apart from

the duty to cooperate and exchange information, two other points

are relevant to the development of BEP, albeit not to be included. A

primary consideration for the BEP is the collection of adequate

quantity and quality baseline data (Jaeckel, 2015). Baseline means

the starting point (a certain date or state) against which the changes

in the condition of a variable or a set of variables are measured

(International Seabed Authority, 2017a). The ISA should issue

guidelines or standards to provide further details as to robust and

comparable baseline data required from Contractors, since baseline

data are a point of reference to monitor impacts and to measure the

success of recovery or rehabilitation (Pew Charitable Trusts, 2019a).

In addition to the collection of baseline data, collecting

environmental monitoring data is also critical for improving the

BEP. A monitoring program or guidelines and standards as to the

optimum time, proper manner, and appropriate parameters for

analysis should be provided by the ISA.

Second, we look at BAT and BEP as obligations. In Part IV on the

protection and preservation of the marine environment, regulation 44
Frontiers in Marine Science 07354
stipulates that applying BAT and BEP is a general environmental

obligation for the ISA, sponsoring States and Contractors. The use of

BAT and BEP as general obligations is similar to that outlined in the

1992 OSPAR Convention and other relevant international

conventions. Unlike their legal status as conventional obligations in

OSPAR, BAT and BEP are both conventional obligations (for the

sponsoring States) and contractual obligations (for the Contractors) in

the Exploitation Regulations. The 2011 Advisory Opinion is relatively

clear in terms of the performance of the conventional obligations by the

sponsoring States. The Seabed Disputes Chamber opines that applying

BEP is one of the direct obligations of sponsoring States and equally

recognizes that it is also “in general terms” an element of the broader

due diligence obligation (French, 2011).17 In the event of failure to

comply with due diligence obligation or direct obligations, it is not

possible for the sponsoring State to claim exemption from liability.

There may be some difficulties when the Contractors actually perform

the contractual obligations of BAT and BEP. For instance, the

economic feasibility of the technology is a key factor in the

implementation of BEP (Ebbesson, 2000). One potential scenario is

that Contractors may avoid choosing expensive technologies for short-

term economic interests (Tanaka, 2013). Obviously, whether it is

expensive or not is not regarded as the sole criterion for determining

the Contractor’s selection of the “best” technology. As demonstrated in

Section 3.1, “best” in the definitions of BAT and BEP should be

interpreted as “most effective.” If the techniques or practices used by

the Contractor prove not to be “most effective,” then the Contractor

fails to fulfill its contractual obligations, which would result in the

issuance of compliance notice, suspension, and even termination of

exploitation contract under Regulation 103 of the Draft Exploitation

Regulations. The challenge is which procedure could be applicable to

assess the suitability of the technology in question. A review of activities

under a plan of work could be an opportunity. However, this regulation

(Regulation 58) only includes the Contractor’s application for change,

rather than the active intervention of the ISA. The Draft Exploitation

Regulations do not authorize ISA to require the Contractor in question

to modify its mining work plan.
TABLE 1 Continued

Part Section Regulation Contents of the regulation

Contingency
Plan

Part VI
Closure
plans

/ Regulation 59 4. A Contractor shall maintain the currency and adequacy of its Closure Plan in accordance with
Good Industry Practice, Best Environmental Practices, Best Available Techniques and the relevant
Guidelines.

For other
purposes

Part IV
Protection
and
preservation
of the
Marine
Environment

Section 1
Obligations
relating to the
Marine
Environment

Regulation 44
General
obligations

The Authority, sponsoring States and Contractors shall each, as appropriate, plan, implement and
modify measures necessary for ensuring effective protection for the Marine Environment from
harmful effects in accordance with the rules, regulations and procedures adopted by the Authority
in respect of activities in the Area. To this end, they shall:
(c) Integrate Best Available Scientific Evidence in environmental decision making, including all risk
assessments and management undertaken in connection with environmental assessments, and the
management and response measures taken under or in accordance with Best Environmental
Practices;
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Third is utilizing BAT as a reference criterion for certain

assessments or a trigger mechanism for whether to take action.

The typical example for the former is regulation 13: whether the

applicant has sufficient capability to apply BAT is one of the criteria

used by the LTC to assess the technical capability of an applicant.

Regulation 32 presents BAT and BEP as triggers, namely, the

reasonable practicability of risk reduction measures shall be kept

under review in the light of BAT and BEP. Similarly, regulation 58

incorporates BAT as a reference criterion for the modification of a

Plan ofWork, i.e., changes in the BAT will result in the modification

of the Plan of Work. In this case, the function of the BAT is

enriched compared with that in other international conventions.

Fourth, which is utilized most often, taking BAT and BEP as

guidelines for specific actions for the purpose of the protection and

preservation of the marine environment, including the preparation

of specific documents, i.e., the Environmental Impact Statement

(EIS), the Environmental Management and Monitoring Plan

(EMMP) and the Closure Plan (regulations 47, 48, and 59), and

maintaining the currency and adequacy of specific documents, i.e.,

EMMP, Emergency Response and Contingency Plan and Closure

Plan (regulations 51, 53, and 59). It is questionable that the Draft

Regulation 48(3)(c) does not refer to BEP in connection with the

preparation of an EMMP, considering BEP is a critical tool for

environmental management (Federated States of Micronesia, 2019).

Likewise, Section 3 on pollution control and management of waste

under the Part IV on the protection and preservation of the marine

environment does not refer to BAT and BEP, which is unusual,

since it is common practice for other international environmental

convention to utilize these two terms.
3.3 Recommendation for standards
and guidelines

The ISA consults the Guidelines as a priority of development for

BAT and BEP, as the definitions of BAT and BEP indicate that it is the

Guidelines that complement the operationalization and

implementation of these two approaches (International Seabed

Authority, 2019c). Although the nature and category of standards

and guidelines are still under discussion, in general, the Standards that

are legally binding in nature will be divided into process standards and

performance standards, whereas the recommended Guidelines will

provide process and practice guidance (International Seabed Authority,

2019c). It is unreasonable to decide to adopt “guidelines” without

planning the specific content of the documents supporting BAT and

BEP. A hybrid approach (some standards and some guidelines) might

be more attractive than sole guidelines. Whether to adopt “standards”

or “guidelines” should be determined by the content and nature of

certain matters, that is, whether they relate to process standards,

performance standards or practice guidance, etc.

Standards and Guidelines for BAT and BEP should provide

interpretive guidance and minimum standards of conduct. Several

elements need to be clarified in the Guidelines to provide interpretive

guidance. First is the scope of techniques. The 1992 OSPAR

Convention provides “‘Techniques’ include both the technology used

and the way in which the installation is designed, built, maintained,
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operated and dismantled.” Such an explanation is also suitable to the

situation of DSM. These techniques will be important for the

establishment of environmental performance thresholds (OECD,

2020). “Available techniques” means those developed on a scale that

allow implementation in the relevant industrial sector under

economically and technically viable conditions, taking into

consideration the costs and advantages, whether or not the

techniques are used or produced inside the Member State in

question, as long as they are reasonably accessible to the operator

(Federal Republic of Germany, 2019). NORI suggested the inclusion of

the wording “with reasonable technical and economic constrains” and

stated that it is important that those two terms are defined in such a

way as to make the requirement commercially viable and based on

reasonable economic and practical constraints, given that regulation 44

(b) creates a legal obligation on the Contractor to ensure the

application of BAT and BEP (NORI, 2019). Indeed, considering that

the technical and economic feasibility in determining the BAT is typical

for international legal instruments. As discussed in Section 3.1, it should

be reiterated that “best” is not necessary to direct Contractors to the

“top” or “latest” ones. Instead, it means the most effective in achieving a

high general level of protection of the environment as a whole (Federal

Republic of Germany, 2019).

To provide minimum standards of conduct, considering DSM’s

dynamic and high-tech nature, the adoption of a forward-looking

approach with built-in flexibility is recommended, which can be

understood from two perspectives. First, they should not necessarily

prescribe specific techniques or measures to be deployed but provide

the development of suitable criteria to assist the Contractor inmaking a

selection for an individual case (International Seabed Authority,

2017c). It is the Contractor’s discretion to choose specific techniques

or measures under economically and technically viable conditions,

taking into consideration the costs and advantages. It should be noted

that Contractor’s discretion is not absolute but on the premise of

fulfilling theminimum requirements of “most effective” technologies or

measures. There is a hierarchy, whichmeans that effectiveness takes the

priority and then technologies or measures of economic interest can be

selected. Second, they should be sufficiently flexible to be adaptive and

responsive to new technology, information, and knowledge. It needs to

be reviewed annually. Moreover, the Guidelines should explicitly

present that additional measures must be applied if BAT or BEP do

not lead to environmentally acceptable results.

Regarding guidance for Contractors to select specific techniques or

measure, existing ones should be considered. Quite a lot of codes or

guidelines occurring through the industry, classification societies, and

regional or national bodies are purportedly aimed at guiding

Contractors. Pew has concluded existing guidelines that may serve as

reference materials for ISA Standards and Guidelines (Pew Charitable

Trusts, 2019b), including the International Finance Corporation (IFC)

Performance Standards (IFC, 2012),18 the family of International

Organization for Standardization (ISO) standards (Seta, 2019), and

the International Marine Mineral Society.19 To be specific, in respect of

environmental principles and objectives and Environmental Impact

Assessment (EIA), ISA can refer to IFC Performance Standards on

Environmental and Social Sustainability and IMMS Code for

Environmental Management of Marine Mining (IMMS, 2011).

Performance Standard 1 of IFC 2016—Assessment and Management
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of Environmental and Social Risks and Impacts—underscores the

importance of managing environmental and social performance

throughout the life of a project. One of its objectives is to identify

and evaluate environmental and social risks and impacts of the project,

which is perfectly matched with the EIA standards and guidelines of

ISA. In addition, one of the IMMS Code functions is to provide

environmental principles and guidelines where these are absent or

could be improved upon, within the scope of the principles. ISA could

draw on the principles outlined in the IMMS Code, consistent and in

accordance with Part XI of the UNCLOS and 1994 Agreement. As for

the Development of Environmental Management and Monitoring

Plan, ISA could take references to IFC 2016. On the Development of

Environmental Management System and Environmental Risk

Assessment, ISA can refer to ISO standards, respectively,

ISO14001:2015: Environmental Management Systems and ISO

31000:2018: Risk Assessment. ISA could use ISO standards as

references, which are internationally agreed by experts and existing

and potentially transferable. Currently, the ISA does not clearly outline

the practices that Contractors are required to adopt and implement,

which inevitably causes ambiguities (Gerber and Grogan, 2020).

Considering the obligatory nature of the BAT and BEP, it is

beneficial for the ISA to adopt a restricted approach, which means

that the ISA formally adopts, endorses, or issues the required guidelines

and standards for BAT and BEP and explicitly requires Contractors to

adhere to those guidelines (Gerber and Grogan, 2020).

Moreover, the ISA could collaborate with other international

organization to foster standards and guidelines. For instance, ISO/TC

8/SC 13 (Marine technology) is the sub-committee of Technical

Committee 8 (Ships and marine technology), whose responsibility is

to standardize test methods, operation, design, construction, and

logistics of equipment, systems, infrastructure, and technology used

for observation, exploitation, and protection of the ocean and sea

areas.20 The Chair of the ISO/TC8/SC13 expressed that this committee

is willing to provide technical assistance in the development of

international standards relating to marine technology for exploitation

and exploration of the deep seabed resources (Li, 2019).
4 Conclusion

In order to reduce the impacts on the marine environment and

ensure the effective regulation of DSM activities, it is essential that
18 The IFC Performance Standards form an integrated part of the IFC

Sustainability Framework. The former comprises eight standards that parties

responsible for implementing and operating a project financed by the IFC

need to meet throughout the life of the particular investment.

19 It should be borne in mind that following and adhering to the principles

and guidelines contained in the Code are voluntary in nature. The aim of the

IMMS Code is to complement applicable binding national and international

regulations for the protection of the marine environment with regard to

marine mining where these regulations exist and to provide environmental

principles and guidelines for marine mining companies where these are

absent or could be improved upon.
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fundamental concepts, such as BAT and BEP, are formalized and

adopted together with the regulations. To this end, the paper

explores possible means for the ISA to enable the Contractor to

operationalize the BAT and BEP, including defining the terms,

determining their placements in the exploitation regulations, and

proposing possible approaches to the provision of operational

details in the Standards and Guidelines. They are critical for the

Contractors to operationalize the BAT and BEP effectively. It is

worth noting that the paper concentrates on terms BAT and BEP

per se and excludes certain relevant discussions, since they are

beyond the scope of this paper. For instance, this paper does not

seek to engage with terms like BASE and GIP. It also does not

discuss the link between BEP and the ecosystem approach or

ecosystem-based management (EBM), i.e., there is an increasing

recognition of EBM as a concept related to BEP (Guilhon et al.,

2021; Christiansen et al., 2022). Nevertheless, this does not mean

that the aforementioned issues are not important; on the contrary,

they need more discussion.

Conceptualizing these operational practices for the purpose of

regulating a frontier industry that has not yet begun is a challenging

endeavor, particularly in the operationalization of BAT and BEP.

This paper strives to contribute to the ongoing discussions with the

expectation that BAT and BEP can be more firmly grounded in the

regulatory process through the Mining Code. Efforts should be

taken by the ISA to actually encourage Contractors to meet

requirements of BAT and BEP. In addition, it requires the joint

efforts of other DSM participants, including Contractors and

sponsoring States. Cooperation between the ISA and other

international organizations and industrial groups is also required

to achieve synergies in environmental protection.
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