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Abstract

Indonesia has the potential to become an economic powerhouse, with rich resources on land

and at sea. The country's marine coastline is rich in natural resources such as minerals, oil, and

coal, all of which are necessary for industrial growth. Deep-sea mining, in particular, is

gaining popularity due to the enormous unexplored riches beneath the ocean bottom. However,

this business is immensely divisive. Proponents say that deep-sea mining can boost national

economic growth and bring up new industrial opportunities. Opponents are concerned about

the environmental harm it may create. This argument raises serious concerns regarding the

ethics and sustainability of deep-sea mining. To address these concerns, this study will examine

both sides of the debate and offer solutions for sustainable deep-sea mining techniques.

Keywords: Deep-sea mining, environmental damages, economic growth, social welfare,

natural resources.

A. Introduction

Indonesia is a vast archipelagic country with abundant resources in both terrestrial and

marine sectors. As land resources decrease, attention has increasingly turned to the potential

source of the marine industry, particularly sea-bed mining for industrial sustainability. Large

amounts of resources such as coals and minerals are predicted to be found in the sea.
4
In 2021,

the recorded data stated that there were 2,611 metallic minerals, 4,270 nonmetallic minerals and

rocks, 1,567 coals, and 70 coal-bed methane.
5
It is an advantage for Indonesia's economy,

considering that Indonesia has a large scope of sea area. Unfortunately, the utilization of the

marine sector is still not optimally tapped despite the huge potential of maritime resources. It

needs to be balanced by qualified and competent human resources, technologies, regulations, and

implementations.
6

In recent years, there have been indications of industrial growth, in both private and

public corporations. Some corporations, such as Pertamina, are conducting further underwater

exploration, an activity that is also known as marine exploration. This can be derived from

several reasons, one of which is the rising price of metal that can be seen from several sea mining
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explorations, currently being carried out. For example, other countries such as Norway have

passed a bill regarding sea mining in search of precious metals.
7
Canada, on the other hand, has

already prepared a company specialised in deep-sea mining, The Metals Company, to start

production, which is expected in the fourth quarter of 2025.
8
This shows that other countries

have spearheaded deep-sea mining initiatives in response to the global demands of modern

industries that require minerals. Though the profits that will be obtained can be promising, sea

exploration has given rise to some controversy in different aspects. The sea explorations, through

corporations, have created an issue encompassing various elements such as legal ambiguities,

social impacts, environmental sustainability, and economic viability.
9

Deep-sea mining is the process of extracting precious minerals from the ocean floor, which

can be hundreds or thousands of meters below the surface.
10
It covers discovering and extracting

non-living resources such as minerals (sand, gravel, tin, and diamonds), and offshore oil and gas.

These resources are often located within 200 nautical miles off the shore, with oil and gas

extracted from waters less than 100 meters deep.
11
Given the limited areas explored and studied,

deep-sea mining represents a highly promising industry with lots of resources. Based on the

research, mineral deposits, oil, and coal resources are easy to find in three locations; the abyssal

plains, seamounts, and hydrothermal vents.
12
These three areas are the primary targets of

deep-seabed mining (DSM), with attention focused on the Clarion Clipperton Zone (CCZ). This

promising potential, however, also raises a complex collection of concerns and debates.

Deep-sea mining is a controversial issue, dividing opinions between those who see its

economic potential and those who fear ocean degradation.
13
Proponents argue that seabeds hold

valuable resources, with demand for minerals like lithium and graphite, potentially rising by

400%-600% globally, making the ocean the new “gold rush.”
14
Therefore, this perspective sees

seabeds as a major untapped resource that can alleviate the pressure for terrestrial nonrenewable

14
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resources. Although this promising industry is starting to be looked at more closely, we lack the

scientific knowledge to comprehend and control mining’s consequences on deep pelagic

ecosystems, which make up the majority of the biosphere.
15

Conversely, environmentalists worry about the potential damage that can highly change

the ecosystem and lead to ecological damage. Instances like the oil spill on the Batam coast

contaminated the coastal ecosystem and impacted local communities due to an oil spill that was

said to be from a tanker that caught fire in Malaysia.
16
This toxication from such mining incidents

can be seen as the risks that could happen with deep-sea mining. The absence of specific

regulations on seabed mining in Indonesia exacerbates these concerns, leading to disagreements

about its feasibility and safety. Currently, Indonesia depends on international maritime law,

which focuses on fishing rather than seabed mining, resulting in legal uncertainties and

enforcement issues.
17
Without explicit national legislation, the balance between commercial

interests and environmental preservation is difficult.
18

Based on this topic, the purpose of this article is to examine the problems and regulations

regarding deep-sea mining or other marine exploitations. The study will include both national

and international views to ensure a thorough understanding of the issue. The paper will focus on

legal aspects, serving as the framework for its analysis. It will combine theoretical frameworks

with the current conditions in Indonesia to give comprehensive and systematic solutions to

deep-sea mining activities such as making it accessible or publicly available while binding each

party stated in the regulation fairly. It will break down the elements needed in the regulation to

ensure the protection of the environment while maximizing the use of resources in Indonesia.

Furthermore, this article intends to provide suggestions for expanding the maritime industry

within certain environmental constraints such as protecting the marine ecosystem’s biodiversity

and strict waste management for the economic and social welfare of the country.

Deep-sea mining offers staggering economic and social prospects for Indonesians, yet the

lack of regulations and control might cause marine ecosystems and environmental damage.

Based on Article 1 Number 28 Letter a of Law No.3 Year 2020, which amends Law No. 4 Year

2009 regarding Minerals and Coal Mining, it states that sea areas or marine regions are included
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in the mining zones.
19
This statement sparked questions about whether Indonesia had allowed

mining on its seafloor.
20
The absence of a particularized regulation of deep-sea mining forces

Indonesia to follow international conventions and treaties, which are not always followed

adequately. However, this statement is insufficient to address the issue regarding deep-sea

mining, which is a complex matter that requires extremely extensive regulation. If not properly

regulated, the objective of deep-sea mining may counteract the primary goal of social and

economic welfare. Fishermen who rely on fishing for their income, are threatened by the

potential ecosystem degradation following the appearance of deep-sea mining.
21
In addition,

incidents of oil spills in the ocean also led to skepticism concerning the feasibility of deep-sea

mining as oils contain dangerous chemical substances that can kill fish. This results in adverse

effects on social welfare, as many citizens rely on fish as a source of food.
22

B. Research Method

The research method that is used for this paper is qualitative research methodology.

Qualitative research methodology is a methodology that examines the opinions, behaviors,

theories, and experiences of people. In this method, it collects and analyzes an issue with words

and textual data. The specific qualitative research methodology for this paper is focused on a

document study known as a literature review and normative methods. The research will be based

on a review of already existing written materials such as archives, annual reports, research

articles, guidelines, policy documents, etc.

Using literature review as the method is due to the condition that only a few people specify

to lecturers, legal practitioners, and governments that study the law of the sea. It is seen from the

minimum regulations about the marine sector, especially for deep-sea mining. The government

does not make regulations or specific rules yet for the marine sector as it should be part of

environmental law. However, experts such as Mahan Alfred Thayer and Geoffrey Till have

presented their theories about securing the maritime environment.
23
Deriving from these factors,

research using literature review methods would be suitable for the paper.
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1. Hypothesis

a. Research Hypothesis: It is hypothesized that effective regulation and systematic

boundaries optimize the utilization of seabed resources with the expected outcomes

outlined in the forms of acts, government regulations, and ministerial regulations that

are publicly accessible and cover the important aspects of all relevant parties

appropriately .

b. Discipline: Law and Environmental Studies

c. Hypothesis as Question: Are the current laws and their implementation effective in

supporting the marine sector, specifically deep-sea mining, in Indonesia?

2. Advantages of the Research

a. The research paper will help to provide a more thorough understanding of the

maritime law issue in Indonesia.

b. The research paper will help to provide suggestions for ways to increase maritime

security.

c. The research paper will help in giving understanding and consideration for protecting

the environment from damage by analyzing the situation of deep-sea mining and its

difficulties, presented in the paper.

C. Analysis

1. Legal Frameworks Governing Deep-sea Mining

In regards to protecting the marine ecosystem, a regulation should be precautionary.
24

Each step must contain a procedure to manage the environment, as in the real action to prevent

environmental damage and reduce biodiversity loss. By implementing regulation, the miners and

manufacturers are given responsibility for their minerals sourcing.
25
The difficulty might derive

from the complexity of the ocean’s resources, which is sometimes deemed more than exploring

the moon.
26
The creation of regulation needs to measure the potential exploitation of deepsea

mining by national and international officials.

Deep seabed mining in Indonesia is controlled by a mix of international and national

regulatory frameworks that aim to ensure responsible use of marine resources while protecting

26
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the environment and social welfare. At the international level, the United Nations Convention on

the Law of the Sea (UNCLOS) provides a legal foundation for all ocean operations, including

seabed mining.
27

It establishes nations' rights and obligations while exploiting maritime

resources and lays the groundwork for sustainable practices. In addition to UNCLOS, the

International Seabed Authority (ISA) is responsible for regulating mineral-related operations in

international seabed areas.
28

The ISA laws describe specific processes for exploration and

exploitation, with an emphasis on environmental conservation and equitable profit sharing.

These regulations also mandate Environmental Impact Assessments (EIAs) and establish

technological, financial, and safety standards for mining operations.

Nationally, Indonesia has enacted a few sets of laws to manage its maritime and mining

activities though not specifically regarding deep-sea mining. Law No. 32 Year 2014 on Marine

Affairs controls the country's sovereignty over its territorial seas, exclusive economic zones

(EEZ), and continental shelf, outlining the limits of state power in regulating seabed mining

operations. Furthermore, Law No. 17 Year 1985 incorporates UNCLOS requirements into

Indonesian legislation, assuring conformity with international commitments. Environmental

protection is handled by Law No. 32 of 2009 on Environmental Protection and Management,

which establishes standards for EIA’s and marine conservation measures, and Government

Regulation No. 21 Year 2021, which specifies the processes for conducting EIA’s and managing

environmental consequences.
29
In mining, Law No. 4 of 2009 on Mineral and Coal Mining

governs the exploration, exploitation, and management of mineral resources, including those on

the seabed, while Government Regulation No. 23 the Year 2010 specifies licensing procedures,

safety standards, and environmental management in mining operations.
30

Despite somewhat thorough legal frameworks, there are still significant loopholes and

issues in Indonesia's regulations. One key concern is the need for improved alignment between

ISA rules and Indonesian state legislation to guarantee that seabed mining activities are managed

seamlessly. This involves coordinating environmental standards and procedural procedures

between the government, society, and corporations to prevent legal ambiguity and enforcement

issues that occur in the cooperative process. Furthermore, existing environmental legislation may

fail to adequately address the unique effects of deep-sea mining. There is an urgent need for

30
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tailored rules, like the international conventions and national regulations, that take into account

the distinctive ecosystems and probable long-term impacts of mining operations on marine

biodiversity.

2. Deep-sea Mining in Indonesia

In recent years, the environmental and legal complications with marine exploitation have

come into sharp focus, particularly major incidents that reveal the gaps in existing regulatory

frameworks. One of those cases that can be highlighted to analyze the legal things for exploitation

in the ocean is Oil Spill in Karawang Coast.
31
This event happened when Pertamina, a major

Indonesian state-owned oil and gas business, had a devastating explosion at one of its facilities in

the region, resulting in a huge oil leak into the nearby ocean. After the spillage, people who lived

near the Karawang Coast faced devastating effects on the coastal waters for their livelihood,

especially the fishermen. The contamination disrupted fishing activities, leading to a sharp

decline in catch and income. The oil spill also harmed the sea due to dangerous chemicals

contained in the oil, threatening both wildlife and marine health.

In response, Pertamina initially asked local fishermen to assist in the cleanup by collecting

the spilt oils which can lead to up to 50–60 sacks of oil and are given to specific authorities.
32

From doing this work, the fishermen were compensated approximately 100.000 rupiah for every

10 kilograms of collected oil waste.
33
Other sources stated that the fishermen were rewarded

120.000 rupiahs for each day.
34
However, this idea by Pertamina was faced with criticism as it

was considered cruel, exploitative, and unsafe. The fishermen, lacking specialized training and

equipment, were exposed to additional health risks due to the dangerous nature of the chemicals

in the oil. Eventually, Pertamina deployed a professional team to handle the oil spill on the

Karawang Coast. They mobilized around 27 ships and 12 oil boom sets devices used to contain

and confine the oil that spilt on the ocean’s surface.
35
The oil boom acted as a barrier in

35
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preventing any further contamination and mitigating the environmental impact caused by the

spillage.

Over the past several years, Pertamina has strived to align its operations with various

regulatory frameworks, including Government Regulation No. 19 the Year 1999, Law No. 32 the

Year 2009, President Regulation No. 109 the Year 2006, and President Regulation No. 83 the

Year 2018. Despite it all, Pertamina has only fully complied with one regulation which is the

President Regulation No. 109 Year 2006.
36
From a regulatory perspective, the lack of specific

regulations governing deep-sea mining has created challenges such as no boundaries or

standards for exploitation and many more. With the lack of clear boundaries and standards for

marine exploitation, corporations such as Pertamina often operate in a regulatory gray area.

Regulations are crucial fundamentals as standards and benchmarks to help corporations ensure

safety and responsible operations. However, in Indonesia and internationally, marine exploration

and exploitation remain inadequately regulated. Current marine laws focus mainly on regulating

the national borders in maritime zones, protecting each country's sea area, and resource

utilization, while mining activities, including deep-sea mining, are still equated with regular

mining activities by the Regular Mining Act which does not specifically address the unique

problems of deep-sea mining.

3. Environmental Challenges of Deep-sea Mining

Pertamina Oil Spilled in the Karawang Coast case is one of a lot of cases that usually

happen in deep-sea mining. Based on the case, from an environmental perspective, Pertamina

exploration and exploitation have harmed the ocean ecosystem. While Pertamina did the

exploitation for mining oil in the ocean, the machine exploded and spilt a lot of chemical waste

into the ocean. Scientists have said that chemical waste that was spilt into the ocean can mix with

composition and compounds.
37
If the composition and compounds have changed, it will affect the

ecosystem and living beings in the ocean. There are several impacts caused by deep seabed

mining.

The first impact caused by deep-sea mining is biodiversity loss. Biodiversity loss is a

condition of the decline in several genes, species, and individual organisms in a given area.
38
In

38
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this case, biodiversity loss can happen when the chemical waste pollutes the biodiversity in the

ocean. Unusual chemicals will affect the organisms in the ocean quickly or slowly. The chemical

waste will result in environmental damage and life disruption, including the death of many ocean

organisms.
39
It is a start for declining genetic diversity, causing a rapid fall in ocean population. If

it continues to happen, this loss can lead to a breakdown in the functioning of the ocean

ecosystem and can affect the whole world's ecosystem.

The second impact that might be caused by deep-sea mining activities is habitat

destruction by sediment plums. According to research published in the Proceedings of the

National Academy of Sciences of the United States of America, plumes produced by mining can

obstruct respiratory and olfactory surfaces, which can be hazardous.
40
This started when the

collector vehicles mined the seafloor creating sediments which would be resuspended creating

plumes over hundreds of kilometers from the mining sites. These sediments plumes would

smother the suspension feeder like cold water corals or sponges.
41
If the coral waters or sponges

are smothered, many corals will start to deteriorate which leads to many organisms losing their

habitat, disrupting the ecosystem further.

The third impact that should be considered that will affect the environment is pollution

and waste management issues. It is undebatable that the chemical waste that is thrown or spoils

into the sea will pollute the ocean. However, there are other pollutants caused by mining

including noise, light pollutants, and sediment plumes.
42
These kinds of pollution can hurt sea

creatures that are living even in the deep waters. Many sea creatures have different tolerance for

receiving sound and light. Underwater sound is essential for mating communication and may

even be used for navigation by many deep-sea fish.
43
Some sea creatures that live in the deep

ocean, are sensitive to receiving sound and light due to them using it for doing daily activities

such as catching prey mating. The disturbance from those fumes created by mining vehicles and

43
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overall activities could hinder the usage of light and sound navigation for sea creatures such as

whales and sharks. It can be said that pollution too for those sea creatures.

The incident caused by Pertamina had surely affected the ecosystem, not just the living

beings in the deep ocean, but also the people who lived on the coast. The last thing that needs to

be given attention to this problem is the health of people, especially those who live near the sea or

live on the coast. The health of those people will be affected because of exposure to the radiation

of chemical waste or inadvertently consuming those chemicals through seafood for their food.

Besides the healthiness of people who live there, their livelihoods will also be disrupted due to

fish and other creatures who have died or become contaminated by the chemical waste, making it

difficult for them to distribute the seafood.

4. Economic Implications of deep-sea mining

The corporation that had conducted mining activities can not be fully blamed. Deep-sea

mining has so much potential due to the ocean not being explored thoroughly. According to the

data obtained, the ocean contains a lot of natural resources such as oil, gas, minerals, methane

hydrates, etc.
44
Pertamina has the right to explore and do mining in Indonesia’s deep seas.

Deep-sea mining will increase not just their profit but also boost the national economy and

society. deep-sea mining will increase the revenue generation for businesses, both public and

private corporations.
45
There’s a prediction that deep-sea mining is the key to economic benefits

due to some factors related to the business such as demands, input-output, flows of goods, etc.
46

Deep-sea mining will impact economic significance such as job creation and technological

advancements. Mining activities will increase job vacancies for people, especially if the mining is

in an area that has not been explored thoroughly. Many people will obtain new jobs if this sector

can develop and succeed. It will give new opportunities for society, especially for people who live

near the coast. Moreover, it will help technology advancements as well since deep-sea mining

needs advanced technology due to the high difficulty of its excavation. The technology needs to be

customized between the cost, human resources, geography, and others that affect the

advancement of the technology.
47
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5. Social Welfare Considerations Impacts on Local Communities

Sand mining took place in the Kamelanta Village and had several impacts, both positive

and negative. Due to the harsh materials thrown onto the shores, several mangroves were

destroyed; the beach was eroded; the quality of the ocean’s ecosystem was reduced; and the

marine food chain system was disrupted.
48
However, the citizens who resided in Kamelanta

village experienced positive impacts, such as an increase in income diversification and the

opportunity to supply construction materials.
49

Impacts turned differently in other sea mining cases, such as Meranti Island, where the

citizens are mainly fishermen. Fishermen on this island rely on the ecosystem for their main

income.
50

If a slight disruption in the marine ecosystem occurs, it will affect the entire

fishermen’s livelihood. After the sea mining in search for lead occurred, a fisherman stated that

their economic income was threatened, due to the fish having trouble breathing and moving to

other sea areas. Based on the research conducted by a study in Tanjung Medang Village, the

fishermen have made reports on how sea mining activities have caused disruptions in their

fishing operations.
51
The fishermen said they previously succeeded in acquiring high-valued fish

such as carp and threadfins. However, deep-sea lead mining accelerates the erosion rate from 15

meters per year to now 35 meters per year, threatening both the income and houses of fishermen.

The negative impacts deep-sea mining had on the fishermen's livelihoods and Matras

Beach led to two scenarios, the increase in operational fees and the unstable income.
52
With the

appearance of sea mining, the fishermen must purchase more solar due to the fishing area

expansion. The fishermen are also forced to lend capital to middlemen. These issues have led to a

decrease in income by 42-69% for the fishermen.
53
The recommendations that previous

researchers in this article could give are dispute resolutions through negotiations, mediation, and

arbitration, or socialization through public discussions.

The fishermen will also experience further social Indigenous people displacement, as seen

in the deep-sea mining project called “Solwara 1” conducted in Papua New Guinea.
54
The social
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acceptance of sea mining is divided into three dimensions: civilians, governments, and the

market. The company conducting this sea mining, Nautilus, has received backlash due to its

mining activities. Reporters and civilians deemed that this falls into overexploitation of the

marine environment. The company has also failed to provide adequate government licenses, due

to the corrupt government allowing large companies to conduct harmful activities towards the

ecosystem in pursuit of financial aims.
55
Not only that, the community shows a lack of acceptance

when external parties are claiming authority over what is deemed as Papua New Guinea’s

jurisdiction.

D. Concept Development

From the issues that appeared by deep-sea mining, we can conclude that a good

mechanism is needed to solve the problem. The first solution is, a good regulation to standardize

the mine activities. At this moment, Indonesian regulations still do not specify mine activities,

same with international law. The government needs to make a regulation related to deep-sea

mining. The elements needed for good regulation must balance a more sustainable approach that

prioritizes environmental protection alongside economic development. Now, these ‘good

regulations’ based on the issues mentioned beforehand, must have stringent environmental

standards that could abide by the Environmental Impact Assessments (EIAs) before any mining

activities could be conducted. This part of the regulations could help with the protection of the

sensitive ecosystem. Another element could be regulations that close some parts of the sea

towards mining in order to preserve biodiversity. The areas could be seen as restricted and

protected areas where endangered species reside and where marine creatures can hunt or

reproduce safely. Apart from the marine ecosystem, there must be a strong waste management

system to minimize ocean toxication along with sanctions, and implement strong pollution

control. To ensure these regulations are followed, regular monitoring and assessment with an

international standard can be implemented. These regulations, if conducted properly, will affect

the activities of the industry, specifically the implementation of preparation, process, and control.

However, if we want to create a safe place to conduct extraction that harmonizes with the ocean’s

marine life, some conditions must be made to ensure that stability.
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In line with these recommendations, the International Union for Conservation of Nature

(ICUN) has held a congress to suspend mining in the deep sea until several critical issues are

settled.
56
These conditions include a thorough understanding of the risks associated with mining

and the implementation of effective protective measures. Resolution 122 also states that there

needs to be a transparent environmental impact assessment based on the studies done regarding

the deep sea. They also want to apply the Polluter Pays Principle which could be essential in

creating policies to incorporate economic principles while extracting minerals. These guidelines

can also be used as a basis for creating a regulation that could further protect the environment

while integrating economic values.

Then the second option that can be a solution for those issues, is using geo-political and

socio-legal views while implementing the regulation. It is related to the condition because in

regulation implementation, understanding the conditions is required. The analysis of seabed

exploitation needs a geopolitical and socio-legal point of view.
57
One of the challenges in

economics these days is increasing global minerals supply due to high society demand. The

seabed exploitation becomes a solution for new sources of reliable and ethically sourced minerals.

To actualize this idea, it needs deep-sea research to help identify the necessary measures to make

the sources sustainable, whether through geo-political and socio-legal studies that are suitable to

analyze seabed exploitation in consideration to protect the environment.
58

Geopolitics is a framework that is used to understand the complex world geographically. It

is usually used to explain the method by which countries, businesses, and even terrorist groups,

etc. try to reach their political goals by controlling geographic features. This particular scope is

important because it takes a look at particular uses of power and how countries or groups

compete to control the entities within the international community to reach their goals.

Geopolitics can also affect economic performance if we have a better understanding.

In financial markets, it happens through direct capital controls or financial sanctions

indirectly through increased uncertainty; higher risk premia; or asset price surges. On the trade

side, the increasing restrictions in some areas can disrupt trade flows and also supply-demand

problems. The restrictions can also affect the process that will be higher and lead to shortages of

some resources, affecting industrial production. Not only that, but geopolitics is also used for

58
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political affairs that will influence economic activity through various fiscal policies, like taxes or

spending, and economic strategic decisions.

Furthermore, if seen from a socio-legal perspective, it is a study that is used to analyze,

answer, and give solutions to legal issues happening in society with theory and interdisciplinary

methodology, specific to social science. Socio-legalization is a crucial aspect of implementing the

regulation, which will be a part of the solution mechanism in society. Adrian Bedner, a Law

Professor at Leiden University, thought socio-legal is important to understand the law as a

doctrine and normative.
59

Socio-legal will help to create strategies for implementing the

regulation.

Combining the perspectives of socio-legal and geopolitical would be a great thing to

implement in strategies. These perspectives are needed to know the steps to implement the

regulations relevant to conditions in the area. Although the concept of the regulation is great, if

there are no comprehensive strategies for the implementation, it is just the same as nothing. It is

necessary to make sure how the implementation could work in society. In the end, the

government should consider the use of geopolitical and socio-legal mining for deep-sea mining.

The last solution is working together with an organization or local community in the area.

The government needs to reach out to the organization or local community for the realization of

the idea of the regulation. Continuous public engagement and consultation in making the

regulation more transparent and effective. In cases where perhaps there is a clash between

environmental protection and the interest of resource exploitation, further steps could be taken

such as a dispute resolution system that will include all key actors of the issue–the government,

private companies, local communities, etc. These cases can also be further regulated for the

acceptance of mediation, negotiation, and arbitration regarding the conflict of interest. These

solutions could help in making stricter deep-sea mining regulations that apply for environmental

protection and reduce the risks that could erupt from the extraction.

E. Closing

Given Indonesia's immense natural resources, including minerals, oil, and coal, deep-sea

mining has tremendous economic growth potential. Indonesia, with its enormous marine area, is

well-positioned to focus on this business. However, deep-sea mining has significant
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environmental and societal concerns. Chemical waste and other pollutants from mining

operations can contaminate the ocean, harming ecosystems, marine life, and residents. The lack

of precise national rules exacerbates these challenges, forcing firms to establish their standards.

Incidents such as the 2019 oil leak off the Karawang Coast show the critical necessity for strict

and particular maritime legislation. Pertamina's management of this disaster demonstrates

regulatory weaknesses in addressing the risks and environmental repercussions of mining.

To harness the benefits of deep-sea mining while mitigating its risks, several key

improvements are necessary. From the regulative perspective, first, appropriate regulations must

be devised to govern deep-sea mining activities appropriately. Second, strategic implementation

plans should include geopolitical and socio-legal considerations to guarantee thorough oversight.

Third, engagement with various entities–organizations, local populations, and private companies

is critical for understanding and addressing the unique situations of mining sites, reducing

possible dangers. From the environmental perspective, establishing strict environmental

standards that comply with the Environmental Impact Asessments (EIAs) could lessen the harm

caused by deep-sea mining. Furthermore, creating designated marine areas and the

implementation of robust waste management. Experts like Thayer urge a cautious approach,

emphasizing the importance of comprehensive scientific understanding and rigorous controls to

enhance national security.
60
A global embargo on deep-sea mining is frequently proposed until

these requirements are satisfied, guaranteeing that the benefits do not come at an unacceptable

cost to the environment or human communities. By resolving these gaps and problems,

Indonesia may fulfill the economic potential of deep-sea mining while also protecting social

welfare and environmental sustainability.
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