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Abstract. Tin mining in Bangka has long been a source of livelihood for the community. However, the rampant illegal tin mining causes
damage to the environment and ecosystems, as well as social conflicts. Collaborative governance, or collaborative governance, offers
an alternative approach to more sustainable and equitable post-mine management. This study aims to analyze collaborative governance
practices in the management of illegal tin mining in Bangka Regency. Through a case study in Perlang Village, Lubuk Besar District,
this study examines how local stakeholders, such as local governments, communities, and business actors, work together in rehabilitating
and revitalizing former tin quarries. The results of the study show that collaborative governance in Perlang Village has had a positive
impact, namely the creation of active community participation in the decision-making process related to the management of former tin
mines and increasing public awareness about environmental sustainability and sustainable management of natural resources. The
findings of this study contribute to the understanding of collaborative governance practices in post-mining management in Indonesia.
The recommendations of this study can help local governments and other stakeholders in implementing collaborative governance

effectively to achieve post-mining management.
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I. INTRODUCTION

This persistent environmental problem, exacerbated by
human activities, has led to a decline in environmental quality,
posing a threat to human survival and the well-being of
society. The impactsinclude soil degradation, globalwarming,
greenhouse gas emissions, and ecological imbalances[1 ,
these challenges require urgent and sustained action to ensure
environmental sustainability. Efforts such as bioremediation
for water pollution and microbial decomposition for plant
residue waste are essential to reduce the negative effects of
human activities[2]. Collaborative initiatives involving
governments, communities, and the private sector are
essential to address these issues and pave the way for a
sustainable future forallformsof life on Earth[3]. Sustainable
development strategies, including eco-efficient practices and
resource management, are essential for combating
environmental degradation and ensuring a balanced
ecosystem.

The massive exploitation of naturalresourcesdriven by the
increasing global demand for energy and economic growth
has led to severe environmental consequences [4] , [5]. This
uncontrolled exploitation results in deforestation, water and
air pollution, and biodiversity loss, posing a significant threat
to environmental sustainability. The exploitation of
geographical resources, such as fossil fuels and underground
cavities, can lead to seismicity, causing damage to industrial
plants and surrounding areas. In addition, environmental
destruction and resource wars have been linked to
humanitarian conflicts, emphasizing the urgent need for
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sustainable resource managementpractices. To mitigate these
risks and ensure long-term environmentalhealth, it is critical
to adopt preventive measures, develop safety protocols, and
prioritize the protection of wildlife and ecosystems.

Tin mining in production and protected forests has indeed
caused severe environmental degradation, including the
destruction of forest ecosystems and soil degradation [6].
Mining activities produce hazardous wastes such as mine acid
water and tailings, polluting water sources and soils, causing
biodiversity loss, soil erosion, and airand water pollution [7] .
Sustainable forest management practices and stricter
regulatory enforcementare essentialto mitigate these impacts
and protect ecosystems and human health [8]. Reclamation
efforts, such as reforestation and revegetation, play an
important role in restoring degraded land after mining
activities [9]. Continuous monitoringand long-term strategies,
such as phytostabilization through reforestation, are essential
for the sustainable management of forests affected by mining
activities.

Environmental damage is a diverse problem caused by
various entities, including legal and illegal actors. Legitimate
business entities, even with official permits, can contribute to
environmental damage through non-compliant or
unsustainable practices[10] , [11]. Conversely, individuals
who engage in illegal activities, such as illegal logging or
wildlife trade, also have a significant impact on the
environment[12] . This action leads to severe consequences
such as pollution, habitat destruction, and land degradation.
To address this complex issue, strict monitoring and effective
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law enforcement are essential to prevent and mitigate
environmental damage caused by various parties,
emphasizing the need for comprehensive policies and
strategies[13].

The drive for economic development in Bangka Regency
has caused environmental damage, including land
degradation, habitat loss, and pollution Overexploitation of
land for activities such as tin mining has left a legacy of
environmental problems, requiring sustainable management
measures to safeguard the ecosystem and community well-
being[14] . Despite the economic motivations, its negative
impact highlights the urgency for a balanced development
approach that prioritizes environmental protection and
resource conservation. Sustainable land use practices that
involve collaboration between the government, the
community, and the private sector are essential to reduce
environmental degradation and ensure the sustainability of
Bangka Regency's natural resources in the long term [15].

The exploitation of tin mineralsin Bangka Regency has led
to the conversion of agricultural land into mines, ignoring the
environmental consequences. This unregulated mining, both
on land and at sea, has resulted in significant environmental
damage and legal problems. Conflicts arise from the uneven
distribution of power among government actors, mining
companies, illegal miners, fishermen,and tourism businesses.
Media attention has highlighted a wide range of
environmental issues related to tin mining, emphasizing the
need for a balanced approach to economic developmentand
environmental preservation [16] . Reclamation efforts by
mining companies such as PT Timah have shown mixed
results, demonstrating the importance of effective land
restoration for ecological, social, and economic benefits.
Raising awareness about the need to balance economic
growth with environmental protection is essential to address
the ongoing challenges in Bangka Regency.

The exploitation of tin mining, guided by public policy
based on Article 33 paragraph (3) of the 1945 Constitution
(1945 Constitution), emphasizes state control over natural
resources for the prosperity of the people. However, the
implementation of tin mining has led to environmental and
social controversies. The study highlights adverse impacts
such as property damage, social instability, and
environmental degradation in local communities due to
activities. In response to poorly implemented reclamation
obligations in tin mining areas such as Bangka Belitung,
criminalization policies have been introduced to effectively
enforce post-mining responsibilitiess Conflicts between
fishing communities and tin mines arise due to ecological
influences, socioeconomic factors, and the attractiveness of
tin revenues, which require a deeperunderstanding of conflict
dynamics[17] . Media coverage of tin mining in Bangka
Belitung hasshed light on various issues such as reclamation,
regulations, impacts, and CSR, pointing to the need for more
investigative environmental journalism.

Tin mining in Bangka Regency, Indonesia, hassignificant
economic importance [18].. However, this activity brings
environmental and social challenges. The history of tin
mining in the region for more than 200 years has raised
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concerns about natural radiation due to heavy minerals
containing elements of radionuclides.

The decline in white pepper prices has pushed individuals
to the mining sector as an alternative source of income amid
economic instability(Calzada Olvera and lizuka 2023).
Mining, which has historically been important for economic
growth, has a direct impact on infrastructure, employment,
and community development(Perchard, Ingulstad, and Storli
2021). However, mining activities can cause adverse
environmentaleffects, such as deteriorating air quality, noise
pollution, and disruption of wateravailability (bypuiesa 2023).
The mining industry's response to economic challenges
highlights the sector's adaptability to fluctuations in
commodity prices, demonstratingitsrole in the diversification
of the local economy(Mukaddas 2022). To reduce negative
environmentalimpacts, it is important for mining companies
toaddressissues such asbiodiversity loss, waste management,
and social displacement, ensuring sustainable practices for
long-term economic and environmental well-being.

The economic uncertainty caused by the decline in pepper
prices has caused some communities to convert pepper
plantations into mining land as an alternative source of
income [19] . This shift reflects changes in dynamics in the
localeconomy due to fluctuations in commodity prices. While
such actions can generate additionalrevenue, they come with
a range of consequences, including potential environmental
impactsthat need to be carefully considered. The conversion
of plantation land to mining land signals a significant
transformation in land use patternsand highlights the adaptive
strategies adopted by communities facing economic
challenges(Ismuhajarohetal. 2023). It is critical to assess the
long-term implications of the transition on local economies
and the environment to ensure sustainable development and
resource management.

Mining activities in Bangka Regency have indeed created
a double impact for While serving as animportanteconomic
driver, mining has caused severe environmental degradation
in the region. Environmental damage caused by mining
includes high levels of pollution in the soil, water, and air,
disrupting the lives of local people [20]. In addition, mining
activities have resulted in the destruction of coral reefs,
reduced fishing yields, and posed a threat to traditional
fishermen who rely heavily on the ocean for their livelihoods.
The negative consequences go beyond the local level,
potentially impacting the broader ecosystem and overall
environmental sustainability. Efforts to address this problem
include legal measuresto enforce reclamation obligations and
criminalization policies for non-compliance, which aim to
reduce the environmental impact of mining activities in
Bangka Regency.

Large-scale mining operations such as PT Timah Tbk can
have a significant impact on land use and natural resources
due to their substantial production levels and land needs For
example, PT Timah Tbk's reclamation efforts in former tin
mines have shown positive results in terms of backfilling,
topsoil spread, erosion control, planting, and water
management, highlighting the importance of environmental
considerations In addition, Studies on runoff prevention and
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control in mining areas emphasize the need for careful
planning to reduce environmentalimpacts, such as designing
sinks, ditches, and sedimentation pondsto effectively manage
runoff(Yusup, Ashari, and Isniarno 2022). Analyzing access
to naturalresourcesin mining areas reveals conflicts between
different interest groups, underscoring the importance of
balancing economic interests with environmental and social
sustainability for long-term survival

Environmental damage in Bangka Regency due to tin
mining is indeed severe, as evidenced by various studies.
lllegal mining, lack of reclamation, and unauthorized
activities have led to significant environmental degradation.
Urgent action is essential to mitigate these impacts and
safeguard the well-being of the community. Collaboration
between governments, communities, and the private sector is
essential for a comprehensive approach to effectively address
environmental challenges. Continuous evaluation of mining
policies and enhanced environmental rehabilitation efforts are
essential to improve current environmental conditions in a

sustainable manner(Rochmawati, Pawito, and Hastjarjo 2023).

By implementing systematic and sustainable assessments, the
negative consequencesof tin mining in Bangka Regency can
be mitigated, ensuring a healthierenvironment for currentand
future generations.

Due to the existence of former mining holes, a total of 21
drowning deaths have been documented. Of these, 15 people
died in the incident, of which 12 were children undertheage
of 20, with anage range of 7 to 20 years. In addition to causing
deaths, mining activities also create new pathways for
diseases, such as becoming mosquito breeding grounds or
dangerous areas with increased radiation levels.

Based on these findings, the researcher is interested in
investigating the impact of tin mining exploitation on the
quality of shallow groundwater and community attitudes
towards waste disposal in Bangka Regency. What is the
environmentaldamage caused by miningactivitiesand how it
affects groundwater health. In addition, this study also aims
to evaluate the attitude of the community towards waste
disposal practices that do not meet environmental
requirements. Thus, it is hoped that the results of this study
can contribute to environmental protection and public health
efforts in the region.

Il. RESEARCH METHODS

Proposed research on Collaborative Governance in
overcoming the impact of former illegal tin mining in Bangka
Regency in line with existing studies that utilize qualitative
methods for data collection[21]. By conducting direct
observations, interviews with Stakeholders, and analyzing
relevant documents, this study aims to explore the dynamics
of collaboration between local governments, communities,
and private entities in environmental mitigation efforts [22].
This approach reflects the essence of Collaborative
Governance, emphasizing the need for joint decision-making
and integrated mechanisms to address environmental
challenges caused by mining activities. Through
comprehensive data analysis, this study intends to explain the
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effectiveness of collaborative models in addressing
environmental problems stemming from illegal mining
practices, contributing valuable insights to the fields of
environmental governance and sustainable resource
management.

I11.RESULT AND DISCUSSION

The results of the study show that the collaborative
governance approachin handling illegal tin mining in Bangka
Regency has the potential to be an effective solution [23].
Through collaboration between local governments,
communities, and the private sector, various environmental
mitigation and rehabilitation efforts can be carried out in a
more integrated and sustainable manner. It was found that the
active participation of all parties involved is the key to success
in dealing with this complex environmental problem [24]

The discussion highlighted the importance of coordination
between stakeholders in formulating policies and strategies
for handling former illegal tin mining. An effective and
transparent communication mechanism is needed so that all
parties can understand each other's roles and responsibilities
[25]. In addition, it was found thata strong understanding of
the legal and regulatory aspects related to illegal mining is
crucial in ensuring the sustainability of these collaborative
efforts [ 26 ].

The active involvement of the local community is also a
determining factor in the successful implementation of the
environmental rehabilitation program. Through their
participation in monitoring and implementing rehabilitation
activities, a sense of belonging and shared responsibility for
the environment is created. This can increase environmental
awareness and strengthen local capacity to manage natural
resources sustainably.

However, the discussion also highlighted several
challenges faced in the implementation of the collaborative
governance approach. One of them is the difference in
interests among stakeholders, which sometimes hinders the
decision-making process and program implementation.
Therefore, effective mediation and conflict management
mechanisms are needed to ensure smooth cooperation [ 27].

Overall, the results of this study show that collaborative
governance can be an effective model in addressing complex
environmentalproblems such asillegal tin mining. However,
to achieve long-term success, strong commitment and
cooperation from all parties involved is needed as well as
continuous efforts to repair the environmental damage that
has occurred.

Tin mining in Bangka Regency hasbeen going on since the
colonial period and continues to this day. PT TIMAH Thk
carries out mining activities on land and sea, with a total of
127 Mining Business Permits (IUP) covering an area of
288,716 hectares on land and 184,672 hectares at sea. Tin
mining activities in Bangka Regency have caused
environmental damage and casualties. Based on data from
Walhi Bangka Belitung Islands, throughout 2021-2022, there
were 17 casesof drowning in the underworld, with 11 victims
dying, 8 of whom were children to teenagers with an age
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range of 7-20 years. Reclamation efforts continue to be
carried out, butthere are still many areasscattered in otheruse
areas and forests [ 28

—_

Figure 1. Tin Mining Activities in Bangka Regency

Tin mining in Bangka Regency hasalso affected the socio-
cultural community. Thousands of former tin mining pits or
pits are scattered throughout the land, with some less than 100
meters from settlements. Children are often used asplay areas,
which can be dangerous. In addition, forest degradation due
to extractive industries, one of which is tin mining, is
suspected to have triggered socio-cultural changes in the
people of Bangka Belitung.

Inan effortto improve mininggovernance, the government
is downstreaming tin products by setting export bans. PT
TIMAH Tbk has also consistently reclaimed ex-mining land,
with a target of 402.5 hectaresin 2022 and hasrealized 366.55
hectares until November 2022. However, there are still many
challenges that must be faced to improve mining governance

and reduce its negative impact on the environment andsociety.

Figure 2. Tin Mining in the Coastal and Sea of Bangka Regency

Tin mining in Bangka Regency hasa longhistory that dates
back to the colonial period, when this region was known as
one of the largest tin producers in the world. For centuries, tin
mining has been the backbone of the local economy, with
mining techniques that continue to evolve from traditional to
modern methods. The coast and sea of Bangka Regency in
particular, have very large tin reserves, which makesthis area
continue to be a strategic area forthe extraction of thismineral,
On the coast of Bangka Regency, tin mining is carried out
using land mining methods and spray mining (hydraulic
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mining). This method involvesthe use of high-pressure water
to separate the lead from othersediments [29]. After that,the
tin that has been separated is further processed to remove
impurities and improve its quality. This method is effective
for producing large amounts of tin, but it also has
environmentalimpactssuch aserosion and landscape changes.

At sea, tin mining is carried out by dredges and suction
boats. These ships are equipped with special equipment to
suck up seabed materials containing tin ore. The material is
then processed on board the ship to separate the tin from other
materials. This type of mining allows access to tin deposits
that are not accessible from land, but is often debated due to
its potential negative impact on marine ecosystems and
coastlines.

1V. CONCLUSIONS

In this study, it was found that collaborative governance in
the management of mining excavations in Bangka Regency
can increase efficiency and transparency in natural resource
management. With cooperation between the government, the
community, and companies, environmental security and
community welfare can be guaranteed. Therefore, this study
suggests that the government and companies increase
cooperation and transparency in mining management, as well
asincrease public awareness of the importance of sustainable
natural resource management.
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