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With the proliferation of human activities, a series of marine ecological and environmental problems have arisen. Judicial application is important to test legislative achievements, explore judicial difficulties, and examine the compliance with the law. There is no case law in China and the impact of judicial decisions on the protection of marine environment is therefore indirect. Judicial decisions can reflect the implementation of the Marine Environmental Protection Law and play a crucial role in improving the marine environmental protection. An analysis of 2,443 cases related to marine environmental protection heard by courts at all levels across China from 1 January 2019 to 31 December 2023 has been conducted. The findings indicate an overall downward trend in cases related to marine environmental protection, suggesting positive governance outcomes to some extent. However, certain problems remain in the judicial protection of marine environment. Therefore, legislative efficiency should be properly increased and an independent crime for marine environmental pollution should be introduced to further clarify the legal bases for marine environmental protection. The intelligent trial assistance technology should also be applied to shorten trial time, improve trial efficiency, and unify judicial rules. The People’s Courts should play an active role in the provision of evidence and specific evidentiary burden provisions for different types of marine environmental pollutions should be proposed. The data sharing channels between various systems should be facilitated and the functionality for case referral should be developed for the coordination of administrative enforcement and criminal justice within a unified administrative enforcement platform.
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1 Introduction

The ocean is an important component of the global life support system, affecting multiple aspects of global climate, biodiversity, and human society. At present, the marine economy has become one of the most dynamic and promising areas for economic growth in coastal countries and regions. In 2023, China’s marine economy continued to develop rapidly, with a gross marine product of 9909.7 billion yuan, an increase of 6.0% over the previous year, and a growth rate of 0.8% higher than the gross domestic product (GDP), which accounts for 7.9% of the GDP and increases 0.1% over the previous year (Ministry of Ecology and Environment, 2024a). With the proliferation of human activities, the environmental pressure on the ocean is increasing and exceeds its own natural capacity for purification and recovery. This gives rise to a series of marine ecological and environmental problems, which can be categorized into two main types: first, there are issues of marine ecological destruction, such as the ecosystem disorder, a sharp decline in biodiversity, and the extinction of certain species; second, there are issues of marine environmental pollution, such as land-based pollutants entering the sea, the deposition of atmospheric pollutants and intensified eutrophication in coastal areas (Feng, 2023). The Chinese government attaches great importance to the protection of marine ecological environment, integrating it into the national ecological environment protection system. To strengthen the prevention and control of marine environmental pollution, significant progress has been made to prioritize the legislation on marine environmental protection (Zhu, 2016, p. 15). Simultaneously, active efforts have been made to carry out marine ecological protection and restoration. According to the Report on the State of the Ecology and Environment in China 2023 released by the Ministry of Ecology and Environment, the overall water quality in the maritime areas under China’s jurisdiction is stable and improving (Ministry of Ecology and Environment, 2024b). However, there are still phenomena such as water quality degradation and excessive marine litter in some areas, and issues such as waste discharge and leakage, overfishing, and illegal mining cannot be ignored.

Judicial application is a key measure to test legislative achievements, explore judicial difficulties, and examine the current situation of compliance with the law (Nie and Zhang, 2022). In China, there is no case law and the impact of judicial decisions on the protection of marine environment is therefore indirect. However, judicial decisions can reflect the implementation of the Marine Environmental Protection Law (MEPL), for instance, whether there is an increase in the number of the cases related to marine environmental pollution, the main manifestations of marine environmental pollution, what difficulties exist in investigating marine environmental pollution, and whether the relevant legal regulations for marine environmental protection are effective. Marine environmental protection cases refer to cases that directly or indirectly cause legal disputes and resort to judicial procedures due to marine pollution and ecological destruction. Its scope is not limited to cases aiming at protecting the marine environment and redressing environmental public welfare, but also includes civil private interest disputes caused by marine environmental pollution or resource utilization, as well as administrative litigation cases brought against administrative actions taken by maritime administrative agencies concerning the development and utilization of the ocean, navigable waters, fisheries, environmental and ecological resource protection, and other activities (Mei and Yin, 2018). Cases involving marine environmental protection are characterized by professionalism, technicality and comprehensiveness. The study of cases involving marine environmental protection is conducive to discovering the problems existing in marine environmental governance, revealing the legal loopholes, management deficiencies and enforcement challenges within the governance framework, and then proposing corresponding improvement measures.

This paper conducts an analysis of 2,443 cases related to marine environmental protection, aiming at contributing to the formulation and implementation of relevant laws and policies for China’s marine environmental governance. Regarding the scope of the cases concerned, criminal cases related to marine environmental protection were analyzed to examine the manifestations of marine environmental pollution. Relevant administrative cases were also searched and selected, which can reflect the enforcement situation of administrative organs. Furthermore, marine environmental pollution may lead to civil disputes, such as aquaculture disputes caused by marine environmental pollution. It is found that due to the multi-source and spillover characteristics of marine ecological environment issues, there are problems such as unclear boundaries of administrative enforcement powers, unclear regulatory responsibilities, and even conflicts in marine environmental governance (Liang, 2024). There are also obstacles in marine environmental supervision, such as scattered enforcement forces and difficulties in obtaining evidence (Zeng et al., 2018). In the field of marine environmental protection, the crime of polluting the environment needs to be further activated (Hao, 2023). However, the Criminal Law in China does not specifically establish an independent crime for marine pollution, which makes it difficult to convict certain behavior that brought about significant damage to the marine ecological environment and should constitute a crime (Zhang, 2021). Marine environmental governance mainly relies on the leading role of the government and the involvement of other social forces such as enterprises, the public, and non-profit organizations is not very active. They may adversely influence the full play of governance effectiveness (Sun and Zhou, 2021). Therefore, improvements should be made to the legal rules related to marine environmental protection and the professional level of judicial protection should also be enhanced. In addition, it is essential to further strengthen the effective coordination between the judicial and administrative enforcement, reinforce the legal oversight, and jointly maintain the security of the marine ecological environment.

This paper will be divided into five sections. Following the introduction, the overview of the judicial protection of marine environment in China will be described on the basis of the analysis of 2,443 judicial cases. Then, the challenges in the judicial protection of marine environment in China will be examined. The fourth section will focus on how to improve the judicial protection of marine environment in China. Finally, a conclusion of this paper will be put forward.




2 The overview of the judicial protection of marine environment in China

The protection of the marine ecological environment plays a crucial role in safeguarding national ecological security and promoting the sustainable development of marine resources. To identify the challenges in marine ecological environment protection, promote efficient and rational exploitation of marine resources, and enhance China’s marine ecological environment governance, this paper analyzed 2,443 cases related to marine environmental protection heard by courts at all levels across China from 1 January 2019 to 31 December 2023. The analysis covers aspects such as case types, annual trends, regional distribution, distribution by trial levels, cause of action, criminal penalties, trial periods, and the rate of administrative agency defeats. The findings indicate an overall downward trend in cases related to marine environmental protection, suggesting positive governance outcomes to some extent. However, certain problems remain in the governance of marine environment, such as the limited application of criminal charges which are insufficient to cover all marine environmental damage behavior, light penalties with inadequate deterrence, prolonged trial periods, and the lack of professionalism of the administrative enforcement by administrative agencies.

All of the cases analyzed in this paper were sourced from the unified publication of first-instance, second-instance, and retrial judgments from courts at all levels on the “China Judgments Online” platform established by the Supreme People’s Court. By sorting out potential causes of action and keywords involved in the marine environmental protection, relevant cases were extracted. In this paper, criminal cases refer to the ones that involve crimes such as environmental pollution, smuggling of waste, illegal disposal of imported solid waste, unauthorized import of solid waste, illegal fishing of aquatic products, illegal hunting, illegal mining, destructive mining, illegal occupation of agricultural land, destruction of natural protected areas, endangering precious and endangered wildlife, and endangering key nationally protected plants, where one of the keywords “marine environment”, “marine ecology”, or “marine resources” is contained in the reasoning of the judgment. In this paper, civil cases refer to the ones that involve disputes related to water pollution liability, liability for ship pollution damage, public interest litigation, maritime and commercial disputes, environmental pollution liability, and ecological environment damage compensation disputes; as well as all disputes over marine and navigable water pollution damage and marine and navigable water aquaculture damage, where one of the keywords “marine environment”, “marine ecology”, or “marine resources” is contained in the reasoning of the judgment. In this paper, administrative cases are those where the court’s reasoning includes one of the keywords “marine environment”, “marine ecology”, or “marine resources”.



2.1 The analysis of general situation

From 2019 to 2023, the courts in China concluded a total of 2,443 cases related to marine environmental protection disputes, with 196 criminal cases, 1,973 civil cases, and 274 administrative cases. From the perspective of the annual distribution, there were 1,020 cases in 2019; there were 526 cases in 2020, a year-on-year decrease of 48.43%; there were 303 cases in 2021, a year-on-year decrease of 42.40%; there were 282 cases in 2022, a year-on-year decrease of 6.93%; and there were 312 cases in 2023, a year-on-year increase of 10.64%. The overall trend of marine environment protection cases concluded by courts nationwide shows a decline, with an average annual decrease of 25.63%. The annual trend of national marine environmental protection cases from 2019 to 2023 is shown in the figure below (See Figure 1).




Figure 1 | Annual Trend of National Marine Environmental Protection Cases from 2019 to 2023.



From the perspective of regional distribution nationwide, Fujian, Shandong, Tianjin, Liaoning, and Guangxi ranked among the top in the number of cases, accounting for 25.30%, 23.74%, 14.12%, 8.27%, and 7.74% respectively. The detailed distribution of the top 5 regions in terms of the number of marine environmental protection cases nationwide from 2019 to 2023 is shown in the table below. (See Table 1) Fujian had 618 cases, with aquaculture damage disputes accounting for 93.51% of civil cases and illegal mining at 95.24% in criminal cases. Shandong had 580 cases, with marine development disputes making up 43.58% and administrative compulsory enforcement cases accounting for 53.33%. Tianjin had 345 cases, with marine development disputes making up 47.48% and all administrative cases resulting in penalties. Liaoning had 202 cases, with administrative licensing at 92.78% and aquaculture damage at 54.95%. Guangxi had 189 cases, with pollution damage accounting for 79.78% and aquaculture damage accounting for 13.11% in civil cases.


Table 1 | Distribution of the Top 5 Regions in National Marine Environmental Protection Cases from 2019 to 2023.



From the perspective of trial level distribution, there were 2,002 first-instance cases, accounting for 81.95% of the total concluded cases; there were 435 second-instance cases, accounting for 17.81% of the total concluded cases; and there were 6 retrial cases, accounting for 0.25% of the total concluded cases. In 2019, there were 932 first-instance cases, 85 second-instance cases, and 3 retrial cases, respectively accounting for 91.37%, 8.33% and 0.29% of the total cases concluded that year. In 2020, there were 361 first-instance cases, 165 second-instance cases, and no retrial cases, respectively accounting for 68.63%, 31.37% and 0.00% of the total cases concluded that year. In 2021, there were 221 first-instance cases, 81 second-instance cases, and 1 retrial case, respectively accounting for 72.94%, 26.73% and 0.33% of the total cases concluded that year. In 2022, there were 227 first-instance cases, 53 second-instance cases, and 2 retrial cases, respectively accounting for 80.50%, 18.79% and 0.71% of the total cases concluded that year. In 2023, there were 261 first-instance cases, 51 second-instance cases, and 0 retrial cases, respectively accounting for 83.65%, 16.35% and 0.00% of the total cases concluded that year. The annual distribution of trial levels in national marine environmental protection cases from 2019 to 2023 is shown in the figure below (See Figure 2).




Figure 2 | Annual Distribution of National Marine Environmental Protection Cases by Trial Level from 2019 to 2023.



From the annual trend of the main causes of action, in criminal cases, the crime of illegal fishing of aquatic products showed a downward trend, and the crime of illegal mining showed a downward trend after an increase. In civil cases, disputes over liability for aquaculture damage and disputes over liability for pollution damage in offshore and sea-connected waters showed a downward trend, while disputes over marine development and utilization presented an up-and-down trend. The disputes over salvage contracts showed an upward trend followed by a downward trend. In administrative cases, both administrative licensing and administrative punishment cases were on the decline. The annual trend of the main causes of marine environmental protection in China from 2019 to 2023 is shown in the table below (See Table 2).


Table 2 | Annual Trend of Main Causes of Action Related to Marine Environmental Protection in China from 2019 to 2023.






2.2 The analysis of criminal cases



2.2.1 Marine environmental crime rates have declined by 18.56% annually over the past five years

From 2019 to 2023, courts nationwide concluded a total of 196 marine environmental protection criminal cases. In terms of the annual distribution, there were 50 cases in 2019, 52 cases in 2020, which is an increase of 4.00% compared to the previous year; there were 35 cases in 2021, a year-on-year decrease of 32.69%; there were 37 cases in 2022, a year-on-year increase of 5.71%; and there were 22 cases in 2023, a year-on-year decrease of 40.54%. Overall, the number of criminal cases related to marine environmental protection nationwide shows a downward trend, with an average annual decrease of 18.56%. In terms of trial level distribution, there were 192 first-instance cases, accounting for 97.96% and 4 second-instance cases, accounting for 2.04%.




2.2.2 Over 60% of the cases involved illegal fishing, 30% were illegal mining, no environmental pollution crimes reported

Among the marine environmental protection criminal cases concluded by courts nationwide from 2019 to 2023, in terms of the distribution of charges, there were 134 cases of illegal fishing of aquatic products, accounting for 68.37%; 56 cases of illegal mining were concluded, accounting for 28.57%; and there were also 6 cases of crimes of endangering precious and endangered wildlife, accounting for 3.06%. No cases of environmental pollution crimes or other charges were found. The distribution of charges in national marine environmental protection criminal cases from 2019 to 2023 is shown in the table below (See Table 3).


Table 3 | Distribution of Charges in National Marine Environmental Protection Criminal Cases from 2019 to 2023.



In criminal cases concerning marine environmental protection, there are actions of severe destruction of the marine ecological environment, which do not fall within in the scope of illegal fishing of aquatic products, illegal mining, and endangering precious and endangered wildlife. However, no cases of environmental pollution crimes were found among the marine environmental protection criminal cases concluded by courts nationwide from 2019 to 2023, indicating that this charge needs to be activated. For example, in the civil public interest litigation case of the Haikou City People’s Procuratorate vs. Hainan Zhonghui Dredging Engineering Co., Ltd. (hereinafter referred to as Zhonghui Company), Chen Si, and Haikou Liuyuan Earthwork Engineering Co., Ltd. (hereinafter referred to as Liuyuan Company) regarding environmental pollution liability disputes, Liuyuan Company subcontracted part of the construction waste transportation work generated from its earthwork excavation project to Zhonghui Company. Zhonghui Company used ships to dump the construction waste into the sea. According to the appraisal and assessment opinion issued by the South China Institute of Environmental Sciences of the Ministry of Ecology and Environment, the construction waste dumped into the sea contained harmful and toxic substances such as cadmium, mercury, nickel, lead, arsenic, and copper. These substances entered the marine food chain, causing quantified ecological environmental damage amounting to 8.60064 million yuan.1




2.2.3 Over 50% faced up to one year in prison and just 10% received fines exceeding 100,000 yuan

From 2019 to 2023, among the marine environmental protection criminal cases concluded by courts nationwide, 53.65% of the defendants were sentenced to imprisonment of one year or less; 35.19% were sentenced to imprisonment of more than one year (excluding one year) and up to three years (including three years); 7.73% were sentenced to imprisonment of more than three years (excluding three years) and up to five years (including five years); 1.72% were sentenced to imprisonment of more than five years (excluding five years) and up to seven years (including seven years); and 0.86% were sentenced to imprisonment of more than seven years (excluding seven years). In terms of fines, 28.57% of the defendants were fined 10,000 yuan or less; 33.71% were fined more than 10,000 yuan (excluding 10,000 yuan) and up to 50,000 yuan (including 50,000 yuan); 23.43% were fined more than 50,000 yuan (excluding 50,000 yuan) and up to 100,000 yuan (including 100,000 yuan); and 14.29% were fined more than 100,000 yuan (excluding 100,000 yuan) and up to 500,000 yuan (including 500,000 yuan). Compared with the high profits generated from illegal fishing of aquatic products, illegal mining, and hunting and trading of precious and endangered wildlife, the amounts of the fine for marine environmental protection crimes are relatively low.




2.2.4 Criminal acts in 59.50% of cases happened at night or early morning

From 2019 to 2023, in China, 59.50% of marine environmental protection criminal cases with specified time by prosecutors occurred at night or in the early morning. Defendants also used methods like tampering with ship identifiers to conceal crimes. In a criminal case, the defendant painted over the ship’s true identifier and disabled the Beidou and Automatic Identification System (AIS) to evade maritime enforcement.2





2.3 The analysis of civil cases



2.3.1 Civil marine environmental cases have dropped by 26.22% annually over the past five years

From 2019 to 2023, a total of 1,973 civil cases related to marine environmental protection were concluded by courts nationwide. With respect to the annual distribution, there were 901 cases in 2019, 358 cases in 2020 (a year-on-year decrease of 60.27%), 235 cases in 2021 (a year-on-year decrease of 34.36%), 212 cases in 2022 (a year-on-year decrease of 9.79%), and 267 cases in 2023 (a year-on-year increase of 25.94%). A downward trend has been shown on the civil cases related to marine environmental protection, with an average annual decrease of 26.22%. In terms of trial level distribution, there were 1,622 first-instance cases, accounting for 82.21%; there were 346 second-instance cases, accounting for 17.54%; and there were 5 retrial cases, accounting for 0.25%.




2.3.2 About half of marine environmental civil disputes were concerning aquaculture damage, and public interest cases were rare

From 2019 to 2023, among the civil disputes related to marine environmental protection concluded by courts nationwide, the disputes over liability for damage caused by aquaculture in offshore and sea-connected waters were the most prevalent, accounting for 47.42%, significantly higher than the number of cases for other causes. This was followed by disputes over marine development and utilization, which accounted for 24.37%; and disputes over maritime salvage contracts accounts for 12.82%. The distribution of the causes of action for civil disputes related to marine environmental protection from 2019 to 2023 is shown in the table below. Challenges such as investigation, evidence collection and scarcity of plaintiffs were among the issues (See Table 4).


Table 4 | Distribution of Causes of Action for Civil Disputes Related to Marine Environmental Protection from 2019 to 2023.



From 2019 to 2023, courts nationwide concluded 28 civil public interest litigation cases related to marine environmental protection. For example, in the civil public interest litigation case of the Haikou City People’s Procuratorate vs. Hainan Zhonghui Dredging Engineering Co., Ltd. (hereinafter referred to as Zhonghui Company), Chen Si, and Haikou Liuyuan Earthwork Engineering Co., Ltd. (hereinafter referred to as Liuyuan Company) regarding environmental pollution liability disputes, the clue of the case was sourced from public reports. During the investigation, drone footage was used and the maritime and fishery enforcement agencies collaborated with the procuratorate to jointly investigate and handle the case.3 In the civil public interest litigation case of the Second Branch of the Hainan Provincial People’s Procuratorate vs. Xing Zengren and Ningbo xiandeyi trading co., ltd, in response to the illegal sea sand mining activities of the defendants Xing Zengren and Ningbo xiandeyi trading co., ltd, the Second Branch of the Hainan Provincial People’s Procuratorate had issued an announcement and sent a letter to the Dongfang City Natural Resources and Planning Bureau, urging the eligible social organizations and entities to file a lawsuit, however, no eligible parties filed a lawsuit.4

In public interest litigation, the court requires the plaintiff to show evidence of the defendant’s polluting actions and their potential harm to the public. In a civil case about aquaculture damage, the plaintiff, who bore the burden of proof, failed to establish the specific location of the aquaculture and the damage caused by a towrope.5 Therefore, the plaintiff’s claim was not supported.




2.3.3 Trials lasted over 200 days in 30% of the cases, and the appeal revision rate was 5.08%

From 2019 to 2023, among the civil disputes related to marine environmental protection concluded by courts nationwide, in terms of case closure methods, 57.35% of the cases were closed by adjudication, 35.76% by judgment, and 6.89% by mediation. Among the cases closed by adjudication, 74.91% of the cases were withdrawn. Among cases concluded by judgment, 30.58% of first-instance civil disputes involving marine environmental protection had a trial period exceeding 200 days, with an average trial period of 206.20 days for all these first-instance cases. And the appeal revision rate was 5.08% due to incomplete facts, causality issues, wrong damage basis, and responsibility misallocation (See Table 5).


Table 5 | Trial Periods for Nationwide First-Instance Civil Disputes Involving Marine Environmental Protection Concluded by Judgment from 2019 to 2023.



From 2019 to 2023, among the second-instance cases of civil disputes related to marine environmental protection concluded by courts nationwide, 295 cases were closed by judgment, of which 15 cases were retried. The main reasons for such retrials included omissions in the determination of damage facts, unreasonable allocation of responsibility, insufficient determination of causal relationships, errors in the determination of the basis for damage compensation, and errors in the determination of the subject qualification of public interest litigation. In the civil public interest litigation case of the Dongfang City Natural Resources and Planning Bureau vs. Mo Tuxiu, due to the high costs of on-site investigation and assessment, which exceeded the amount claimed in the damage compensation lawsuit, the Dongfang Natural Resources Bureau proposed using the compensation standard recognized by the court in another case as the basis for compensation in this case.6 The first-instance court did not support this claim, citing that China is not a case law country and that many specific factors that affect the quantification of compensation amounts, such as the time, place, method, and intensity of sand mining, influence the quantification of marine ecological environment damage. However, the second-instance court held that the sand mining behavior involved in the case was similar in location and method to those in another case, and the time periods were close, so it could be used as the basis for determining the compensation standard in this case.





2.4 The analysis of administrative cases



2.4.1 Fluctuating decline in administrative cases: 24.02% annual decrease

From 2019 to 2023, the courts in China concluded a total of 274 administrative cases related to marine environmental protection. The annual distribution is as follows: 69 cases in 2019; 116 cases in 2020, an increase of 68.12% year-on-year; 33 cases in 2021, a year-on-year decrease of 71.55%; 33 cases in 2022, remaining the same as the previous year; and 23 cases in 2023, a decrease of 30.30% year-on-year. Overall, the number of administrative cases related to marine environmental protection handled by courts nationwide shows a declining trend, with a decrease of 24.02%. In terms of the level of trials, 188 cases were first-instance trials, accounting for 68.61%; 85 cases were second-instance trials, accounting for 31.02%; and 1 case was a retrial, accounting for 0.36%.




2.4.2 Over 70% of the cases involve sea area rights and penalties for illegal activities like dumping, fishing and aquaculture

From 2019 to 2023, administrative disputes related to marine environmental protection concluded by courts across the country were predominantly administrative licensing cases, accounting for 50.83% of the total. The defendants in all these cases were the Zhuanghe Government, with plaintiffs alleging that the government delayed the processing of sea area usage rights certificates. This is followed by administrative penalties, making up 22.10%, primarily concerning the legality of administrative penalties imposed for illegal dumping, fishing, and aquaculture activities. Administrative enforcement cases accounted for 6.08%, with the main disputes concentrating on the legality of the seizure of vessels.




2.4.3 Administrative agencies lost 30% of the cases

From 2019 to 2023, the first-instance defeat rate of administrative agencies in marine environmental protection administrative cases concluded by courts nationwide was 30.19%. In terms of judgment methods, they included ordering the defendant to perform their legal duties within a certain period (44.00%), revoking administrative actions (40.00%), and confirming the illegality of administrative actions (16.00%).

Regarding the reasons for the loss, the main causes included failure to perform administrative duties (33.33%), procedural violations (31.37%), unclear fact-finding and insufficient evidence (29.41%), and incorrect application of the law (5.89%).






3 The challenges in the judicial protection of marine environment in China

The intensification of marine exploitation and utilization has led to a significant increase in the adverse effects of human activities on marine ecosystems (Chen et al., 2017). China is a major maritime power, with the ocean being a crucial resource and strategic domain for China’s sustainable economic and social development. Despite the rapid growth of the marine economy, the pressure on the marine ecological environment remains significant, with an increasing number of cases involving damage to natural resources and ecological environments (Sun, 2022). However, the judicial protection in the area of marine environment has faced great challenges which failed to effectively fulfill its intended role. The issues of judicial “absence” and “hesitation” are particularly pronounced (Yang, 2012). In this section, the challenges in the judicial protection of marine environment in China will be examined, such as the lack of clarified legal bases, the lack of professionalism, the difficulties in evidence provision and allocation of burden of proof and the lack of effective coordination between judiciary and administrative enforcement.



3.1 Lack of clarified legal bases

With the development of marine environmental protection, China’s marine environmental protection has formed a legal system with the MEPL as the core, and the various laws on the protection of marine eco-environment, which has provided an effective guarantee for marine pollution prevention and ecological protection in China. However, compared with the inland environmental protection law, China’s research on marine environmental protection and marine ecology started relatively late. Considering the current status and needs of marine environmental protection in China, there are still deficiencies in the legal system, which may influence its implementation and the effectiveness of marine ecological environment protection (Miao and Liu, 2023). One of the most urgent issues that should be addressed is the lack of clarified legal bases.

First, the MEPL is the basic law for China’s marine ecological protection and the first important law in China’s environmental protection (Gao, 2024). Since its promulgation in 1982, it has undergone the first revision in 1999 and three amendments respectively in 2013, 2016 and 2017, and completed another revision in 2023 (MEPL2023) (Sun, 2023). The MEPL2023 focuses on the main contradictions, special problems and prominent characteristics of marine environmental protection, providing legal protection for the significantly changing marine environment in China (Mei, 2023; Liu, 2024). However, marine environmental pollution is characterized by strong persistence, wide diffusion, irreversibility, and difficulty in prevention and control (Quan, 2022). Objectively, marine environmental legislation should be forward-looking and moderately advanced, or at least respond in a timely manner to changes in marine environmental risks. While, the proposal or update of related regulations is relatively lagging (Gao, 2024). For example, according to Article 72(2) of the MEPL2023, “the list of wastes that can be dumped into the sea shall be made by the ecological and environmental department of the State Council.”7 However, after the Ministry of Ecology and Environment publicly solicited comments on the relevant regulations in January 2022, the regulations have not yet been officially released. In addition, as the demand for marine environmental protection rapidly evolves and the MEPL has been revised, legal documents such as the Regulation of the People’s Republic of China on the Control of Marine Waste Dumping are still lagging behind in terms of the pace of updating, even though revisions were made several years ago.

Second, many provisions of the MEPL2023 need to be implemented with the support of other laws, rules and regulations. For example, according to Articles 114(1) and 119 of the MEPL2023, marine environment can also be protected within the laws like the Civil Code and the Criminal Law.8 However, the imperfections of the relevant provisions pose obstacles to the judicial protection of the marine environment.

In aforementioned data analysis, no criminal cases related to marine environmental protection have been found concluded under the charge of “environmental pollution”. In fact, this issue has existed for a long time. The reasons can be attributed to the unscientific setting of the crime itself, the unreasonable establishment of the elements of the crime, and the irrational setting of statutory penalties (Tian, 2019). In addition, the protection of legal interests is not clearly defined, and there is a lack of functionality. As a result, issues such as the “pocketing” of regulatory scope, “abstracting” of interpretation standards, and “blurring” of criminal boundaries have emerged in judicial protection (Li and Yuan, 2021; Pan, 2022). Due to the absence of a specific independent crime for marine pollution in China’s Criminal Law, it is difficult to penalize certain behaviors that are sufficiently serious to constitute a crime and damage the marine ecological environment (Zhang, 2021). Moreover, international treaties cannot be directly applied as domestic law in China, which results in the reliance on civil compensation and administrative penalties to address some behaviors that pollute the marine environment (Zhao and Chen, 2019). In summary, it is still difficult to apply the provisions of the Criminal Law in China such as the crime of environmental pollution to acts that damage the marine ecological environment. This is also why this crime has not been activated in the field of marine environmental protection.




3.2 Lack of professionalism

Judicial protection of marine environment is a comprehensive institutional framework designed to protect and rehabilitate the marine environment through the application of legal mechanisms. It involves a multifaceted approach that includes legislation, law enforcement, and the judiciary. Judicial protection encompasses the essential function of transforming abstract legal principles into concrete operational guidelines (Su, 2000, p. 4). It enables the transition of legal statutes from static provisions to dynamic norms that guide and regulate the conduct of various entities in a structured and orderly manner (Chen, 2017). By converting legal doctrines into enforceable standards, judicial protection facilitates the consistent and effective implementation of the law, thereby fostering a legal environment that is both predictable and equitable for all stakeholders. Serving as the ultimate bulwark in the protection of marine environmental and the defense of the nation’s maritime ecological rights and interests, the judicial protection of marine environment plays a critical role in preventing and reducing marine environmental pollution, preserving marine ecological balance, and promoting the sustainable use of marine resources. The efficacy of judicial protection is underpinned by two fundamental pillars, namely judicial efficiency and judicial fairness. To realize these two objectives, it requires a large number of highly qualified staff with a strong legal background and necessary knowledge in environmental science, as well as the utilization of intelligent technologies. However, in the cases concerning the marine environmental protection, the lack of professionalism problem has become a contentious issue.

In terms of judicial efficiency, the paramount value lies in the efficiency of time (Yao, 2006), which refers to the ability of the legal system to process cases in a timely and cost-effective manner. However, as analyzed above, the average trial period for first-instance civil disputes concerning the marine environmental protection exceeds 200 days and in fact nearly 31% of the cases took more than 200 days to be settled down. It is stated that the trial period for marine environmental protection cases significantly exceeds that of general maritime disputes (Song, 2021). Another empirical study also found that the average trial period for disputes concerning the protection of marine environment was much longer than that for other civil, criminal, and administrative disputes (Research Team of Shanghai High People’s Court, 2022). From the above statistics on the judicial protection of marine environment, it can be seen that there is a notable gap of 441 cases between the total number of 2,443 cases and the total number of civil cases of the first instance, 2,002. This, to some extent, indicates that a considerable number of parties concerned did not agree with the corresponding judgment results, leading the cases to the second trial or retrial procedures, which accounts for 18.05% of the total sample cases. According to the main data of judicial trial work from January to September 2023 released by China’s Supreme People’s Court, the acceptance rate for civil and commercial first-instance cases is 89.22%, with an increase of 0.43% year-on-year (The Supreme People’s Court, 2023). Nevertheless, the acceptance rate for marine environmental protection cases, at 81.95%, exhibits a discernible disparity. This disparity is a significant contributing factor to the long and extended trial periods for such cases. Judicial efficiency is of great importance to maintain the public trust and to mitigate the burden on the parties involved. Consequently, the lengthy trial period and the relatively low acceptance of the judgements may also be an indicator for the professionalism to be improved.

In terms of judicial fairness, it emphasizes the impartiality and equity of the legal process. Judicial efficiency is the basic component of justice, but judicial justice is the fundamental source of justice. On the premise of achieving judicial fairness, it is necessary to continuously enhance judicial efficiency in order to ultimately realize the value pursuit and objectives of judicial protection (Zhou et al., 2019). Judicial fairness demands that all parties receive equal treatment under the law, without bias or favoritism, and that decisions are made based solely on the merits of the case and the applicable legal standards. However, the benchmarks for the judicial protection of the marine ecological environment are not fully unified and there is an inconsistency in the judicial rules, which poses challenges to the professionalism of judicial marine environmental protection. When courts deal with cases related to the marine ecological environment, they are often required to exercise their discretion to issues where the law is either silent or unclear. Notwithstanding, such discretion is not always appropriately and consistently applied and need further enhancement. For instance, it is shown in the aforementioned statistics that the appellate court has modified the initial judgments in 5.08% of the cases upon second-instance review as a result of the lapses in the recognition of damage facts, inadequate assessment of causal relationships, misjudgments in the criteria for damage compensation, and the unjustifiable distribution of liabilities. Furthermore, according to the Notice on the Establishment of Maritime Courts, maritime courts are positioned at the intermediate level within the judicial hierarchy, appeals from which should be handled by the high people’s courts located at the same region. As a consequence, marine environmental cases are initially under the jurisdiction of specialized courts, while the appellate process is conducted by general high courts. Such a dichotomy may undermine the pursuit of specialized judicial proceedings and the realization of a cohesive judicial protection for marine environmental cases. In addition, cases of marine environmental protection are entangled with intricate marine environmental science, necessitating a substantial reliance on specialized technical knowledge for monitoring and assessing the ecology. Environmental litigation is generally multifaceted, especially marine environmental disputes, frequently encompassing a complex interplay of environmental civil, administrative, and criminal legal relationships, in which the judgment of a case of a certain nature at times needs to be based on the determination of related cases of another nature (Yang, 2016). When it comes to the administrative cases, the situation seems to be more serious. Given the intricacies of environmental cases, the utilization of specialized knowledge in the examination of environmental administrative actions may prompt judges to exercise a prudent approach that defers to administrative decisions. This could result in insufficient substantive review, thereby affecting the quality of the judicial determination (The Supreme People’s Court, 2022). Therefore, inconsistencies in the judicial criteria for safeguarding marine environment pose a significant threat to the professionalism of the judicial protection and may impair the integrity of justice.




3.3 Difficulties in evidence provision and allocation of burden of proof

It can be seen from the data analysis above that in the past five years, some civil cases involving marine environmental protection in China have faced difficulties such as challenging investigations and evidence collection. In fact, whether in civil or criminal cases, clues in marine ecological environmental pollution cases are usually difficult to be discovered. To some extent, this leads to problems such as difficulties in obtaining evidence in judicial proceedings (Liu et al., 2023). The main reason is the unique circumstances surrounding the destruction of the marine ecological environment, which complicates the process of providing evidence.

One aspect that must be taken into account is that marine pollution often occurs in areas far from the inland, across different geographical boundaries, and the causes are complicated. Compared with the pollution of terrestrial rivers, more resources are needed to discover the clues of marine pollution. However, in the less developed coastal areas, due to the limitations in human resources, materials and financial resources, it is difficult for administrative agencies and judicial organs to organize special forces for long-term and large-scale investigations, which also pose great challenges to discover clues (Zhan and Xu, 2020). Given the vastness of the ocean, some marine ecological environment cases have transnational characteristics, such as involving certain sensitive sea areas or multinational enterprises (Chen and Bai, 2018), which increases the difficulties in obtaining and fixing evidence (Research Team of Shanghai High People’s Court, 2022). As mentioned in the case analysis in section 2.2.4 of this paper, in marine environmental protection cases, the timing of criminal acts and the hidden methods of crime make it difficult to detect the criminal behavior, increasing the difficulty of discovering clues related to polluting the marine environment.

Another aspect that should also be considered is that the harm or damages brought about by marine environmental pollution is relatively concealed. This may make it not only difficult to discover clues but also increases the difficulty of investigation and evidence collection. Taking oil pollution damage as an example, it is one of the main forms of marine ecological environment destruction and the consequences of such damage are quite serious. However, oil pollution damage has the characteristics of potential existence, continuous presence and slow emergence. Typically, after a certain period, the damage only gradually appears due to the combined effects and accumulation of various factors. Therefore, it is challenging to prove the causal relationship between the occurrence of damage and the manifestation of its consequences. Additionally, due to the strong fluidity of marine environment, some evidence of water pollution disappears or becomes concealed. Aquatic products as evidence are not easy to be preserved for a long time, which also brings great difficulties to the collection and fixing of relevant evidence (Wang and Du, 2017). In addition to the inherent characteristics of marine environmental cases, the lack of relevant specialized knowledge of marine environmental protection on the part of the investigators and the lack of necessary and appropriate facilities for evidence collection, may lead to the permanent loss of evidence. In the public interest litigation, the difficulty of investigation and evidence collection is particularly evident. Plaintiffs in such cases cannot legally use force like the police to gather evidence and violators may refuse to cooperate, making it impossible for the plaintiffs to obtain the necessary evidence. The method to collect evidence confirms such difficulty. It is found in a public interest case that the drone was used to capture the photos and videos, which were crucial evidence.9

The difficulty in collecting, fixing and identifying evidence in cases involving marine environment also influences the burden of proof of the relevant parties. For example, in the criminal cases, the Criminal Procedure Law of China articulates, if the People’s Procuratorate finds that the evidence is insufficient and does not meet the conditions for prosecution, a decision not to prosecute shall be made for cases that have undergone two supplementary investigations. If the difficulty in evidence collection results in the difficulty in evidence providing and there is a consequence of insufficient evidence, it may impede to the People’s Procuratorate from providing evidence, thereby hindering the investigation of criminal acts (Tang, 2021).

What is more, the allocation of burden of proof in marine environmental civil cases is another challenge that must be considered. China’s marine environmental public interest litigation has made remarkable achievements in protecting marine natural resources, protecting the marine ecosystem, as well as preventing marine pollution and ecological destruction (Yang, 2023). At present, although there are relevant judicial provisions for public interest litigation cases concerning marine natural and ecological environment (Zhai, 2024), relevant provisions on the burden of proof for marine environmental civil public interest litigation have not been issued yet. Therefore, the Civil Code, the Civil Procedure Law of China and the relevant rules of environmental civil public interest litigation will be applied in such cases. In civil litigation, there are both general rules of proof and special rules for reversed burden of proof, which needs to be further clarified by legislation (Wang, 2019). According to the judicial interpretations issued by the Supreme People’s Court, the rule of reversed the burden of proof in private interest litigation is applicable to civil environmental public interest litigation cases.10 Compared with general environmental public interest litigation, marine environmental public interest litigation has the characteristics of concealment, indirectness, complexity and extensiveness (Li et al., 2015). There are still some problems to be resolved, though the rule of reversed burden of proof can alleviate the burden of proof of the plaintiff and to some extent satisfy the high evidentiary capacity requirements brought by the strong professionalism of marine environmental public interest litigation (Song, 2021). For example, some culturists lacked legal awareness and failed to keep receipts when purchasing aquaculture species seedlings and feeding materials, which led to a lack of clear evidence when filing claims for damages. This is actually a relatively common situation in cases involving marine environmental protection.11 Besides, in China, cases of natural resource damage have been considered as ordinary torts and are not subject to the rule of reversed burden of proof rule. However, judicial interpretations have regarded damage compensation disputes over marine natural resources and the ecological environment as a special form of environmental civil public interest litigation and allowed the application of the reversed burden of proof rule, which seems to be inappropriate. In addition, the defendants in the marine environmental public interest litigation are often enterprises or units with strong economic power and professional knowledge, which may have easier access to the key evidence such as pollution data and technical information. However, it should not be assumed that all defendants have better evidence to assess the extent and impact of the pollution. It is also difficult for defendants to prove that there is no causal relationship between their conduct and the consequence of the harm, which could put them at a disadvantage in litigation. Therefore, there is still a lack of specific and clear provisions regarding the allocation of the burden of proof in China’s marine environmental public interest litigation.




3.4 Lack of effective coordination between judiciary and administrative enforcement

In the modern national governance system, the administration and the judiciary are two vital branches, each bearing different responsibilities and missions, and jointly safeguarding the stability of the country and social justice. The administration branch serves as the representative of national interests, while the judiciary acts as the protector of the rights of the people (Mi and Zhu, 1997). The judiciary can not only provide a supplement to administrative enforcement but also supervise the exercise of administrative power, complementing each other effectively to enhance the governance capacity for the marine ecological environment (Mei, 2020). As a result, the effective coordination and collaboration between judiciary and administrative enforcement plays a key role in the marine environmental protection. However, it is stated that judicial collaboration is still confined to the scope of point-to-point or case-to-case interactions between specific judicial authorities and administrative agencies (Qin, 2021). In light of the increasing severity and complexity of current maritime issues, the effective integration and collaboration between the judiciary and administrative enforcement need to be further strengthened.

In particular, as stipulated in the Notice of the Ministry of Environmental Protection, the Ministry of Public Security and the Supreme People’s Procuratorate on Issuing the Measures for Coordination Work between Administrative Law Enforcement and Criminal Justice in Environmental Protection, and the Notice on Issuing the Provisions of the Supreme People’s Procuratorate on Promoting the Coordination between Administrative Law Enforcement and Criminal Justice, when administrative enforcement agencies are investigating marine environmental violations, they shall refer the case to the public security organ, if, based on the evidence collected and the facts of the case ascertained, there is a reasonable suspicion of a crime, and it is necessary for the public security organ to take measures to further obtain evidence to judge whether it meets the thresholds for filing and prosecuting criminal cases. Once receiving a case of suspected crime referred by an administrative enforcement agency, the public security organ shall examine it in accordance with the law. When the People’s Procuratorate is performing its legal duties, it should pay attention to check whether there are cases of suspected crimes that administrative enforcement agencies should refer to the public security organs for filing and investigation but have not done. It should be noted that, in most marine environmental violations, the Coast Guard Agency plays the role of the Public Security. However, neither at the national level nor at the local level do the relevant legal regulations explicitly define the timing and manner at which the procuratorate should involve in the coordination of administrative enforcement with criminal justice. In addition, administrative enforcement agencies, coast guard agencies, procuratorates and other departments all established their own information systems but the data sharing among them is still relatively limited. Business flow and data flow between administrative enforcement agencies have not yet been able to interact with or be compatible with the information system of coast guard agencies, procuratorates and courts, and the functions of the relevant system do not work well. This may to some extent results in the phenomenon of “information silos”. In practice, the case files and structured data records related to administrative penalties on marine environmental violations are in a “discrete state”, scattered across various departments or agencies with marine environmental supervision or management power. This makes them difficult to share (Sun and Kong, 2021). Cases related to marine environmental protection can be attributed into many different categories and the legal rules applied are from various sources, which gives rise to difficulties to automatically identify and find case clues. Plus, there is a lack of uniformity in the criteria to apply substantive law and procedural matters require further refinement, which hinders the efficiency of case referral across different departments. There may also be prominent issues such as the failure of administrative enforcement agencies for marine environmental protection to refer the cases that should be referred to the coast guard agencies for further investigation and prosecuting pursuant to relevant legal rules, or substituting administrative penalties for criminal punishment (Liu, 2012).

Given the complexities and diversity of the administrative enforcement agencies for marine environmental protection, the situation of coordination between judiciary and administrative enforcement seems to be more serious. On 17 March 2018, the 13th National People’s Congress adopted the Institutional Reform Plan of the State Council (The Chinese Government, 2018). One important part of this Institutional Reform Plan is that the State Oceanic Administration is no longer in existence. To further enhance the governance of marine ecological environment and promote the sustainable development of economy and society in China, the Ministry of Natural Resources was established and the Ministry of Ecology and Environment was restructured. The responsibilities of the former State Oceanic Administration were integrated into the aforementioned two major departments, making their roles and responsibilities more clearly defined (Zhang and Chang, 2022). Moreover, the MEPL was revised again in 2023, which further clarifies and strengthen the distinct responsibilities of relevant departments at national and local levels (Liu, 2024). However, there are over a dozen departments or agencies involved in marine environment protection at the central level, including the Ministry of Ecology and Environment, Ministry of Natural Resources, Ministry of Transport, Ministry of Water Resources, the Coast Guard Agency etc. and many branches of these departments at local level. Although there is a relatively clear boundary among their respective responsibilities, given the complexity and difficulty of marine environmental protection cases, this inevitably leads to overlapping powers and gives rise to frictions. There is a possibility that the overlapping jurisdiction may lead to institution rivalry over important and influential cases and to non-action over trivial cases. These frictions may also result in the ineffectiveness and inefficiency of the administrative enforcement and, simultaneously, cause confusion and uncertainties to the parties under investigation. Among the judicial administrative cases in the sample, a very important focus of dispute is whether the administrative enforcement agencies have the specific responsibilities. For example, in a first-instance administrative trial, the plaintiff challenged the defendant, the Qionghai Enforcement Bureau, on whether it possesses the authority to issue the Administrative Penalty Decision No. 002.12 In another second-instance administrative trial, one of the central issues in dispute is whether the appellee, the Maritime Police Qidong Station, has the jurisdiction to investigate the matters pertaining to the sea area in question.13 As a consequence, the overlapping and unclear responsibilities among so many administrative enforcement agencies for marine environmental protection may aggravate the difficulty of coordinating judiciary and administrative enforcement.





4 Measures to improve the judicial protection of marine environment in China



4.1 The improvement of legal bases to protect the marine environment in China

The oceans are a treasure trove of resources and a strategic space for future development, and marine ecological protection is a systematic project (The Chinese Government, 2024). Marine environmental protection requires the construction of the rule of law for marine, and the improvement of laws and regulations for the protection of the marine ecological environment. Stringent legal systems should be used to consolidate the foundation of marine ecological protection, in order to achieve important goals such as building a strong maritime nation (Gao and Liu, 2024).

On the one hand, the legislative efficiency should be enhanced and the introduction and updating of the complementary provisions to the MEPL2023 should be accelerated. First, marine environmental pollution and ecological damage are irreversible. To effectively improve marine environmental law enforcement and judiciary, relevant departments should expedite the revision of a series of supporting regulations and standards related to the MEPL2023. Provisions that are not in line with the current status of marine environmental protection and current management requirements should also be improved. Second, for regulations that are still in the draft stage for soliciting public opinions, they should be reviewed and formally promulgated as soon as possible to ensure that the entire chain of marine environmental protection can proceed in accordance with the law (Zhang et al., 2024). Third, the judicial system of marine environmental protection is marked by the complexity and variability of environmental situations, the diverse and peculiar nature of environmental violations, and the ever-increasing public demands for environmental quality. It is necessary to establish a dynamic mechanism for the continuous improvement of complementary legal rules to the MEPL2023, and evaluate relevant documents regularly. Based on this, these legal documents can be kept continuously adapted to the latest needs of marine environmental protection and possess clear operability (Cao, 2016). Fourth, the marine environment has a broad impact and involves many stakeholders. In the process of formulating and updating the aforementioned supporting regulations, it is important to further strengthen the cooperation among various departments, take into full account all aspects of marine environmental protection and ensure the scientific and comprehensive nature of the regulations.

On the other hand, other marine related laws and regulations such as the criminal legal system should be improved. For example, in response to the dilemma mentioned earlier that the “crime of environmental pollution” has not yet been activated, there is opposition to the establishment of a specific crime for marine pollution based on considerations of legislative costs. It is proposed that the relationship between this crime and others should be clarified from the perspective of interpretative theory (The Chinese Government, 2024). However, the existing theories do not agree with the interpretative theory, with more emphasis on advocating for the establishment of a separate crime. As far as judicial practice is concerned, its primary task is to interpret and apply the law (Che, 2023). Even with the relevant judicial interpretations, it is difficult in judicial practice to find an effective breakthrough within the legal provisions of environmental pollution crimes. On this basis, it is suggested that a separate crime be established for behaviors that pollute the marine environment. This would resolve the problem of criminal behavior being left unchecked due to the lack of specific criminal charges and can provide strong judicial protection for the conservation of the marine ecological environment.




4.2 The application of the intelligent trial assistance technology for marine environmental protection cases based on artificial intelligence

As the foundational values in judicial practice, fairness and efficiency have always been of paramount significance. To ensure the efficacy of judicial protection of marine environment, judicial efficiency and judicial fairness should be promoted, which requires a high level of professionalism. One of the effective ways to improve the professionalism of judicial protection will be the application of the intelligent trial assistance technology to shorten trial time, improve trial efficiency, and unify judicial rules.

In 1970, a pivotal publication in the field of law and technology was unveiled by American academics Buchanan and Headrick, “Some Speculation about Artificial Intelligence and Legal Reasoning (Buchanan and Headrick, 1970)” This work served as the progenitor of a new era, heralding a profound inquiry into the synergies between artificial intelligence and the intricate processes of legal reasoning. In China, the wide application of artificial intelligent technologies in court trials has made China’s judicial system stand out in the world (Xinhua, 2023). The establishment and refinement of “intelligent courts” in China perfectly reflect the technological approaches to realizing the values of intelligent justice (Liu, 2019). As a cutting-edge analytical instrument in the realm of judicial trial, intelligent justice stands as a formidable aid in the trial. It embodies a series of advanced functionalities designed to augment the efficiency and efficacy of legal proceedings. In the field of judicial protection of marine environment protection, Chinese maritime courts play a crucial role. Modern technological means can be used by maritime courts to improve the informatization level of maritime trials, enhancing trial efficiency and quality. By building information technology infrastructure, the transparency and efficiency of trial work can also be improved and the specialization can be reinforced. The construction of intelligent maritime courts in China has yielded certain accomplishments. For example, the Shanghai Maritime Court, as the “Practice Base for the Construction of An Intelligent Maritime Court (Shanghai) under the Supreme People’s Court”, released “the Maritime Chain Full-Factor Intelligent Analysis System” in 2023, which integrated maritime judicial and shipping big data analysis for the first time in China, providing new technical means for finding out the facts of a case (Shanghai Maritime Court, 2023). However, the application of intelligent trial assistance technology in the judicial protection of the marine environment is still in its nascent stage and confronts a myriad of challenges, such as the inadequate practical application and issues related to the seamless integration of systems (Liu, 2022). In particular, existing intelligent support tools and technologies cannot adapt to the complexities and unique demands of marine environmental protection cases during the intelligent trial process, such as clarification of liabilities, ascertainment of evidence, evaluation of damages, and the presumption of causal relationships. Therefore, it is imperative to conduct more profound and extensive research into the development of intelligent trial assistance technologies tailored for cases involving marine environmental protection.

To develop and apply intelligent trial assistance technologies for cases pertaining to marine environmental protection, legal benchmarks and logical frameworks for intelligent trial in this domain should be constructed, as well as a knowledge base and knowledge system for such cases. At the same time, it is necessary to integrate advanced technological approaches, including deep learning, natural language processing, and rule-based inference, to digitally model evidence criteria in the case database and build a model for evaluating the credibility of case evidence. The automated generation and verification of document frameworks and content should also be carried out. The theoretical research on the reasoning of intelligent justice is the core to realize the auxiliary function of artificial intelligence in judicial practice. Throughout this endeavor, the research on intelligent trial assistance technology for marine environmental protection cases should focus on addressing the challenges of intelligent verification and assistance in trials involving similar facts, identical legal elements, or legal rules and judicial interpretations. The application of advanced information technologies, such as artificial intelligence and big data analytics, should be maximized, adhering to the guiding principles in the knowledge system of the marine environmental protection cases. This adherence is vital for the exploration and creation of an intelligent trial assistance system that integrates a suite of intelligent methods comprising knowledge extraction, semantic analysis, inferential rules, and risk identification, specifically tailored for the marine environmental protection disputes.

Intelligent trial assistance technologies should be based on sufficient data to guarantee the fairness of the judicial results through scientific algorithms. In the context of artificial intelligence, the realization of uniform judgments for analogous cases is fundamentally predicated on the selective aggregation and integration of data from prior judgments, followed by preprocessing, statistical analysis, and further in-depth mining of the data. The essence of this approach is to refer to precedent cases to guide and constrain subsequent judicial actions, thereby ensuring the legal certainty and consistency even when there is not a perfect alignment between the facts and legal norms. Since 1984, a total of more than 5,000 civil disputes over marine environment have been settled. Since 2015, the maritime courts have concluded more than 1,000 administrative litigation cases concerning the marine environment, exploring and exercising jurisdiction over criminal cases involving pollution of the marine environment, illegal sand mining at sea, and illegal harvesting of precious and endangered aquatic wildlife (The Chinese Government, 2024). These precedents provide valuable experience and robust data foundation that can guide future endeavors to leverage artificial intelligence technology for the judicial protection of the marine environment. The insights obtained from the precedents will be instrumental in enhancing the efficacy of the intelligent trail assistance technologies, ensuring that they are aligned with the complex realities of environmental litigation and the specific needs of marine protection efforts.

The application of the intelligent trial assistance technology for marine environmental protection cases based on artificial intelligence can facilitate retrieving analogous cases, effectively mitigate unreasonable differences in judicial trial standards of different judicial hierarchy and different geographical jurisdictions, and reasonably constrain discretionary power. Therefore, the professionalism of the judicial protection of marine environment can be considerably improved and the efficacy of judicial protection can also be realized. While, it should be noted that the role of the artificial intelligence technologies is only an assistant to facilitate the judicial trials and it should the human judges that make the final decisions.




4.3 The improvement of the legal rules on evidence and burden of proof

The reasonable allocation of the burden of proof and the provision of evidence are keys to judicial adjudication.

First, given the challenges encountered in the discovery and collection of evidence in marine environmental protection cases, Article 14 of the Interpretations of the Supreme People’s Court on Several Issues concerning the Application of Law in the Conduct of Environmental Civil Public Interest Litigations stipulates that the People’s Court shall investigate and collect the evidence required for the trial of environmental civil public interest litigation cases, if necessary. Therefore, for the public interest litigation with the fundamental purpose of safeguarding social public interests, the facts involved in the litigation are those that may harm the social public interests. The People’s Court should take the initiative to investigate and collect such evidence, which may to some extent address the difficulties faced by other parties in investigating and collecting evidence in marine environmental protection cases. That is to say, when necessary, the People’s Courts should not simply delegate the task of evidence collection and investigation to the parties involved, while it is obliged to actively ascertain the facts of cases involving public interest. However, it should be noted that although the defendants in such cases are usually large enterprises such as shipping companies that cause marine environmental pollution, it should not be assumed that a party has strong evidentiary capabilities in cases where the parties involved are diverse. The court should aim to uphold the public interest as the ultimate goal, make objective judgments on the evidence provided, and achieve the determination of facts.

In order to facilitate the collection of evidence, technical means can be used, such as drones. When collecting evidence with drones, compliance with relevant legal provisions is necessary. However, the regulations on evidence collection by drones still need to be improved. Article 59 of the Interim Regulation on the Administration of the Flight of Unmanned Aircraft stipulates that the relevant departments of the State Council shall separately formulate measures for the administration of airworthiness, registration, operators, and other matters concerning the unmanned aircraft of the police, customs, and emergency management departments. While, no such provisions have been found. In terms of application, the drones should only be used for investigation when other investigation means are relatively exhausted and the objectives are still not achieved or effective evidence cannot be obtained. Simultaneously, the appropriateness of drone investigations should be ensured. The information collected by these devices should be limited solely to content related to law enforcement. Strict procedures and supervision should be provided regarding the storage and browsing rights of videos taken by drones. For example, the captured videos should not be leaked, and only professional enforcers should have access to them. Therefore, relevant laws and regulations should explicitly state that the abuses of the information collected by drones or the improper use for illegal purposes should be severely punished. In addition, a sound complaint and supervision mechanism should be established to enable the public to have convenient and effective channels for appeal when they find privacy infringements.

Second, it is recommended to initiate and improve the social supervision mechanism for marine environmental protection. Through this mechanism, the public can be mobilized to actively discover marine pollutions, which can not only broaden the ways to obtain case clues but also deepen the exploration of case clues (Zhan and Xu, 2020). At the same time, public participation is an important driving force in promoting the implementation of laws in China. Within this mechanism, the public cannot only directly participate in the process of pollution protection of the marine environment but also more clearly understand the status and the degree of the marine environment pollution. This further enhances the awareness of marine environmental protection, making them strong defenders and supervisors of the marine environment (Li, 2019).

Third, while the application of the reversed burden of proof rule in environmental public interest tort litigation does not absolutely increase responsibilities of the defendant to provide evidence, it is a process in which both the plaintiff and the defendant continuously present and refute evidence (Zhang, 2024). The allocation of burden of proof in existing cases related to marine environmental protection remains to be solved. Hainan Province has issued the Hainan High People’s Court on the Trial of Marine Ecological Environment and Natural Resources Dispute Judgment Guidelines (For Trial Implementation) and Typical Cases. It is pointed out that in marine environmental resources tort cases, the collection, extraction, and fixing of evidence are relatively difficult, and the recognition of facts is challenging. Where the plaintiff and the public interest litigant provide preliminary evidence to prove that the actor has committed an environmental tort and caused damage, the actor shall bear the burden of proof for the circumstances under which the law stipulates that the actor is not responsible or is mitigated in responsibility, and where there is no causal relationship between the act and the damage. This provision is a specific reflection of the of the reversal of the burden of proof in marine environmental protection cases and provides guidance for clarifying the allocation of the burden of proof. On this basis, the relevant legal provisions should be further clarified, especially taking into full consideration the needs of marine environmental protection and the characteristics of marine environmental public interest litigation. In addition, the principles and specific rules for the allocation of the burden of proof should be detailed, and specific interpretations on the burden of proof can be provided for different types of marine environmental pollutions.




4.4 The improvement of the coordination between judiciary and administrative enforcement

To improve the coordination between judiciary and administrative enforcement in the field of marine environmental protection, effective communication and contact, between judiciary, procuratorates, coast guard agencies and administrative enforcement agencies for marine environment protection, should be actively promoted (Quan and Sheng, 2020). The essence of the coordination between administrative enforcement and criminal justice lies in the following: when the administrative agencies, in the course of investigating illegal activities, identify the amounts, circumstances, or consequences that potentially indicate a criminal offense, they are mandated by law to refer the case to the public security agencies. This will initiate the criminal justice process, which is then carried forward through the “public security organs-people’s procuratorate-people’s court” sequence, ensuring that potential criminal acts are properly addressed within the judicial system. On this basis, one of the most effective approaches to improve the coordination between judiciary and administrative enforcement is to make full use of modern information technologies to establish seamless data sharing channels among different departments, which should be accompanied by efforts to advance the development and utilization of data, as well as the research and development of intelligent system functionalities.

To address the current issue of limited interoperability and compatibility among cross-departmental information systems, it is essential to further facilitate data sharing channels between various systems. For instance, the functionality for case referral should be developed for the coordination of administrative enforcement and criminal justice within a unified administrative enforcement platform, which can be regarded as a strategic step. This would empower multiple departments, such as administrative enforcement agencies, coast guard agencies, and procuratorates by providing them with a centralized platform for case sharing. First and foremost, it is essential to prioritize and address the issues of low efficiency in offline circulation of case materials, the lack of clarity in the case referral process, and the prolonged delays in responses from relevant authorities. By ensuring that the entire process of case referral is documented and traceable, the efficiency with which various departments handle the referral of criminal cases between administrative and judicial proceedings can be enhanced. Second, in terms of data exploitation and application, the provincial integrated administrative enforcement platform, beyond merely collecting and storing data on administrative enforcement cases, should advance the development of intelligent case management capabilities, such as statistical analysis, trend identification, and predictive alert systems. These tools would enable administrative enforcement agencies to more effectively utilize accumulated case data, discern patterns, detect issues, and preemptively signal potential risks. As a result, the accuracy and efficiency of decision-making by administrative enforcement agencies in dealing with cases can be increased, thereby elevating the collective efficacy of administrative enforcement and the collaborative capacity. Third, the supervision platform for the coordination of administrative enforcement and criminal justice requires the support of intelligent scrutiny and alert mechanisms. These measures can to a great extent facilitate procuratorates to find clues of problematic cases more quickly and intervene at the right time.

Additionally, the improvement of coordination between judiciary and administrative enforcement should be based on strengthening the legal oversight. It is of great importance to optimize the use of the complementary advantages and resources sharing between administrative enforcement and criminal justice and to integrate the enforcement resources. At the same time, it is suggested that the power of oversight of procuratorates should be extended from the judicial phase to each stage of the lifecycle of administrative enforcement cases. This extension is crucial for forming a more effective joint effort to combat issues such as the failure of administrative enforcement agencies for marine environmental protection to refer the cases that should be referred to the coast guard agencies for further investigation and prosecuting pursuant to relevant legal rules, or substituting administrative penalties for criminal punishment. For cases referred by administrative enforcement agencies to coast guard agencies for filing and investigation, procuratorates can also promptly oversee the coast guard agencies to see whether the case is filed or has been delayed, which can improve the convenience and effectiveness of the legal oversight.

In this way, the efficiency of the case referral process can be considerably increased, leading to faster and more effective processing of cases with criminal elements across various departments.





5 Conclusion

The ocean holds significant importance for the survival and development of human society. Though the governance of marine environment in China has made some achievements, as the proliferation of human activities and the rapid population growth near the coastal area in China, the marine environment is still under great press. Serving as the ultimate bulwark in the protection of marine environmental and the defense of the nation’s maritime ecological rights and interests, the judicial protection of marine environment plays a critical role. From the analysis of 2,443 cases related to marine environmental protection, it can be seen that the judicial protection of marine environment has faced great challenges which may impose adverse effects on the efficacy. These challenges include the lack of clarified legal bases to prevent the marine environmental pollution, the lack of professionalism to realize the judicial efficiency and judicial fairness to protect the marine environment, the difficulties to provide evidence and to allocate the burden of proof, and the lack of effective coordination between judiciary and administrative enforcement. Therefore, it is submitted in this paper that the legislative efficiency should be properly increased and an independent crime for marine environmental pollution should be introduced. In addition, it is imperative to conduct more profound and extensive research into the development of intelligent trial assistance technologies tailored for cases involving marine environmental protection. When necessary, the People’s Courts are obligated to actively ascertain the facts of cases that involve the public interest. It is also recommended to initiate and improve the social supervision mechanism for marine environmental protection, and to set out specific evidentiary burden provisions for different types of marine environmental pollutions. Finally, modern information technologies should be made full use to facilitate the data sharing channels between various systems of different administrative enforcement agencies for marine environment protection. The functionality for case referral should be developed for the coordination of administrative enforcement and criminal justice within a unified administrative enforcement platform. It is hoped that the proposals made in this paper can to some extent facilitate the judicial protection of the marine environment in China.
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Footnotes

1(2019) Qiong 72 Min Chu No. 227.

2(2020) Su 0724 Xing Chu No. 459.

3(2019) Qiong 72 Min Chu No. 227.

4(2020) Qiong 72 Min Chu No. 25.

5(2019) Su 03 Min Chu No. 232.

6(2019) Qiong 72 Min Chu No. 227.

7Article 1(4) of MEPL2023.

8Articles 114(1) and 119 of MEPL2023.

9(2019) Qiong 72 Min Chu No. 227.

10Article 12 of the Provisions of the Supreme People's Court on Several Issues concerning the Trial of Cases Involving Disputes over Compensation for Damage to Marine Natural Resources, Ecology and Environment.

11(2019) Jin 72 Min Chu No. 57.

12(2021) Qiong 72 Xing Chu No. 57.

13(2022) Su Xing Zhong No. 930.
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