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Abstract - Mining in Indonesia continues to grow, supported by environmental and spatial planning policies, and social issues
arise. This study aims to develop a model for implementing spatial and environmental strategies, social, and sustainable
development policies in North Kolaka Regency. A descriptive qualitative approach using SWOT analysis as the main framework,
accompanied by semi-structured interviews and a review of sectoral and spatial policy documents. The findings explain. The
study’s findings pinpoint effective geographic information system technology and compliance with zoning regulations as critical
for monitoring environmental management. Weaknesses remain in the form of very limited community participation and weak
law enforcement. There are opportunities in the form of improved government policies, technological innovation, and increased
social awareness, while threats remain in the form of public criticism and unstable commodity prices. This study recommends a
multi-aspect and multi-actor policy integration model to achieve sustainable mining development in North Kolaka Regency.
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1. Introduction

Global mining continues to grow in various countries.
Many impacts of this project lead to sustainable development
in the mining sector. Between 2001 and 2020, mining
activities resulted in the loss of 1.4 million hectares of forest
cover spread across Indonesia, Brazil, and Russia. Globally,
7.5% of active mining activities overlap with protected areas,
including 4.6% in protected forests (ICMM, 2025). A total of
21% has an impact on social conflicts due to mining.

North Kolaka Regency, located in Southeast Sulawesi, is
a regency with potential natural resources and minerals such
as nickel and other metals. The obstacles are that mining
activities are not based on the North Kolaka Regency Spatial
Plan. Many legal and illegal mining permits are located in
forest areas and overlap with other agricultural areas. Law
enforcement is still weak, human resource capacity is limited,
budgets are limited, and geospatial applications have not been
maximized. The importance of research on strategies to
integrate and implement multiple aspects through a SWOT
approach for governance policies, economic growth, and
sustainable mining in North Kolaka Regency. Through
SWOT, researchers can systematically map internal and
external factors influencing policy to environmental and
competitive sustainability in the mining sector [1, 2].
However, sustainability also requires strategies and mitigation

OSOE)

measures, as well as compliance with the requirements of a
sound environmental impact analysis in mining [3-5]. Amoah
and Eweje [3] identified collaboration regulations as a barrier
to sustainability [6]. This research is important for integrating
spatial planning aspects, particularly zoning regulations, into
mining sector policy. This study contributes to spatial
management and sustainable mining sector policy.

2. Literature Review

Skills are needed to compete and play a role in achieving
sustainability. Competitiveness can arise from good business
management [7]. Sustainability and competitiveness can be
applied in various aspects [8, 9]. Company management
supported by good internal development of human resources
also encourages sustainable competitive advantage [10, 11].
Competitive companies are also characterized by their
response to environmental changes [11, 12]. Overall, the
synthesis between sustainable practices and strategic
management creates competitive and resilient advantages [13,
14].

2.1. Environmental Impact

Pre-operational activities are the first step towards
reducing the environmental impact of mining activities and
achieving sustainability [5]. Companies are also a key factor
in implementing pre-operational mining mitigation strategies,
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as this is the first step in preventing future ecological damage
[5]. In many cases, mining companies also integrate
sustainability practices [15]. Integrating sustainability into
regional strategic planning can promote competitiveness and
a sense of sustainable responsibility [16, 17].
2.2. Strategic and Sustainable
Development

Improvements in environmental, social, and economic
sustainability can be achieved through the strategic role of
spatial planning [18, 19, 23-25]. It is indeed crucial that
sustainable development goals are integrated into spatial
planning [19].

Spatial  Planning

2.3. SWOT Method for Spatial Planning Policy

The SWOT analysis method is a method for determining
strategies and policies in various sectors, especially the mining
sector [26-28]. This method also determines various risks,
issues, and project problems from the outset for a good
strategy [29].

Current research has examined the environmental impact
of mining, mining company management, and the role of
spatial planning, but has not yet comprehensively analyzed the
implementation of spatial planning with a strategic approach
to sustainable mining development. While multiple studies on
mining look at social and ecological impacts, spatial planning
is still underrepresented in policy documents for the advancing
mining-related economic  development, environmental
sustainability, and social issues in mining development, both
globally and nationally. Mining in Indonesia has not yet
effectively addressed the above issues, resulting in numerous
problems related to spatial planning, legal concerns, and
unsustainable development in the mining sector. Therefore, it
is important to integrate these issues into the policy
implementation strategy. This research is novel in its
integration of spatial aspects, legal, and unsustainable
development issues in the mining sector amid vast mineral
resources and urgent economic growth into the dimension of
spatial planning through a SWOT strategy approach to
produce mining development implementation policies in
North Kolaka Regency.

The purpose of this study is to achieve a sustainable
mining development spatial planning implementation strategy
for North Kolaka Regency using the SWOT method to
formulate governance policies for sustainable mining in North
Kolaka Regency. This is hoped to assist in innovation for the
policy strategy of sustainable mining development in
Indonesia.

3. Methodology

This research approach uses descriptive qualitative
analysis with the SWOT analysis method to determine
opportunities, weaknesses, strengths, and threats, and to
determine sustainable mining sector development policy
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strategies in North Kolaka Regency. This approach was
chosen because it solves complex problems involving many
actors.

3.1. Study Location

This research takes place in North Kolaka Regency,
Province of Southeast Sulawesi, with a total population of
370,695. From the population, 15 people were recruited for
the research sample. The following are the reasons for the
research site selection: (a) the regency has significant nickel
mining potential with 20 companies holding mining permits
[31]; (b) there are still issues of illegal mining and conflicts of
interest between the community, companies, and the local
government.

¢

T

Fig. 1 Research location [31]

3.2. Data Collection

The data collection process and techniques are as follows:
(a) Interviews were conducted with the community, village
and sub-district authorities, the North Kolaka Regency
Environment Agency, Spatial Planning Agency and Licensing
Agency, and the Southeast Sulawesi Provincial Mining
Agency, using a semi-structured instrument to gather data on
social issues and problems, the status of illegal mining
activities, efforts and policies to address illegal mining, and
mining control efforts; (b) Review of regional policy
documents, collection of licensing documents at the Licensing
Agency, spatial planning documents for North Kolaka
Regency, and environmental documents at the Environmental
Agency of North Kolaka Regency.

3.3. Method of Analysis

After completing the data collection process, the next
stage involved identifying the SWOT matrix using the
interview data gathered from the community, community
institutions, mining companies, village and sub-district
governments, as well as the Spatial Planning Agency and
Mining Agency. The above data was analyzed in terms of
internal and external factors, and analyzed descriptively.
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« Strengths: compliance with zoning regulations, project
monitoring, and community participation.

o Weaknesses: violations of spatial planning, weak
implementation and supervision, low community
participation, and lack of concern from the private sector.

o Opportunities: external opportunities include pro-
sustainability national initiatives and government
regulatory support, private investment and regional
economic growth, and heightened public awareness of
spatial planning.

o Threats: external threats include poor mining governance,
overlapping land use, and weak law enforcement.
Changes in the price of mining commodities and regional
dependence on economic growth.

Ethical Considerations

This research process was conducted ethically with the
consent of the informants for interviews, the data was kept
confidential, and permission for research was obtained from
the North Kolaka government agency.

3.4.

3.5. Research Limitations

This study emphasises the strategic identification of
SWOT policies in the research area of North Kolaka Regency,
which cannot be compared with other areas because it is not a
comparative study.

However, this study serves as a reference and comparison
for the sustainable development framework in the mining
sector.

4. Results and Discussion

Table 1 EFAS and IFAS analysis obtained from
interviews with the community, government, and companies,
as well as policy document analysis in the mining sector.

The industrial position of the company is placed at
coordinates (2,95 Figure 2. 2,87), specifically in the fifth
quadrant depicted in (2,95 Figure 2) as follows, according to
the computation above.

Table 1. IFAS and EFAS

IFAS
Description Weight | Average Score
Strengths: Compliance with the spatial
planning of North Kolaka Regency,
use of GIS technology, and 0,757 3,26 2,470
supervision of mining companies
Weaknesses: Weak community
participation in villages and
subdistricts, suboptimal coordination
between the government, private 0,243 1,96 0,477
sector, and community, and a lack of
GIS technology in villages and
subdistricts.
Total 1.000 - 2.947
EFAS
Opportunities: pub_llc awareness, local 0,624 301 1876
government policy support
Threats: social conflict, uncertain
commaodity prices, weak law 0,376 2.64 0,995
enforcement
Total 1.000 - 2.871
EFAS\IFAS Strong Medium Weak
High | ] 1]
Medium v B Vv
Low il VIl 1X
Description

- IFAS Total:
Strong = 3,0-4,0
Medium = 2,0-2,99
Weak = 1,0-1,99

- EFAS Total:
High = 3,0-4,0
Medium = 2,0-2,99
Low =1,0-1,99

Fig. 2 Internal and external quadrant matrix
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Strength (S) Weakness (W)
1. Compliance with spatial planning | 1. Some areas do not have adequate
and zoning regulations access to advanced monitoring
2. Company efforts in spatial technology
planning and zoning violationsin | 2. Coordination between stakeholders
forest and mining areas is sometimes less than optimal.
3. North Kolaka Regency spatial 3. The company consistently reduces
planning policy with regional its carbon footprint and is
long-term plans committed to sustainability.
4. Use of GIS in agencies, villages, 4. CSR programs can support good
and subdistricts relationships.
5. Use of GIS technology for spatial | 5. Zoning violations have been
and environmental monitoring. detected in certain areas that do not
6. Company policies on carbon comply with regulations.
emissions. 6. The community's understanding of
their rights in mining regulations is
still lacking.
Opportunities (O) Strategi S-O Strategi W-O
1. Government policy in the 1. Regional government policies that | 1. Increasing access to GIS technology
utilization of mining space support the sustainable in the Village
2. Increase in mining investment management of mining areas 2. Optimizing coordination among
3. Raising social awareness in 2. Increasing the use of GIS stakeholders
the village technology in the mining sector 3. Incentives for  environmentally
4. Government incentives for 3. Enhancing CSR activities friendly technology
environmentally friendly 4. Government incentive efforts for 4. Enhancing CSR programs in the
technology environmentally friendly Village
5. Strict law enforcement technology 5. Developing more environmentally
6. Community participation in 5. Aligning planning policies and law friendly investments in the mining
decision-making enforcement sector
Threats (T) Strategi S-T Strategi W-T
1. Fluctuations in mining 1. Tighten zoning and mining area 1. Improve coordination between actors
commodity prices. regulations and GIS technology to monitor the
2. There is still much public 2. Promote the benefits of GIS environment
opposition to mining. technology in villages 2. Increase community participation to
3. Public concerns about health | 3. Strengthen oversight and reduce public protests
due to mining. transparency of companies and the | 3. Reduce social conflicts through
4. Operational costs in law government justice, welfare, and public health
enforcement. 4. Good transparency 4. Enhance the use of GIS in villages
5. GIS technology that has not 5. Internal supervision by the North and sub-districts
been implemented. Kolaka Regency government and 5. Improve fair CSR programs
6. Regulations are not strict in mining companies
the mining sector.
The results of the identification in Table 2 regarding 5. Discussion
mining development and spatial planning policies can be One primary approach is to increase the utilization of
addressed if an integrated strategy is implemented. government policies that support sustainable spatial

The integrated policy strategy consists of: (a)
strengthening and implementing spatial planning in North
Kolaka Regency as a guideline for controlling illegal mining;
(b) empowering self-governing institutions and village
governments in disseminating information about the benefits
of GIS; (c) encouraging community participation in
preventing social conflicts; and (d) providing fair distribution
of CSR.
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management, as well as the use of Geographic Information
System (GIS) technology to facilitate investment in the
mining sector [32]. The implementation of a spatial
information system can support environmental monitoring
and sound planning [23]. Corporate Social Responsibility
(CSR) assistance activities focused on promoting social
sustainability [34]. Government and private incentives,
especially environmentally friendly technologies, support
sustainable development [35, 36]. The use of technology in the
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region can ensure the implementation of spatial management
systems [37]. Promoting the benefits of GIS information
technology by the government through incentives to
companies and communities via CSR programs can encourage
social.

Within the framework of threat analysis, efforts to
maintain compliance with zoning regulations in the North
Kolaka Regency spatial plan and existing environmental
regulations in the mining sector are very important to reduce
the impact of commodity price fluctuations and potential
public protests [38]. The utilization and application of GIS
technology for spatial planning can be an effective tool for
mediating, providing information, and education to the
community [33] so that social conflicts can be reduced, and
transparency of information in the field and government data
in the operationalization of mining companies does not have a
significant impact on public health.

The Weaknesses-Threats strategy is designed to mitigate
weaknesses while addressing threats. Improving coordination
and enhancing technology access in remote areas is imperative
to ensure that all mining-affected regions are recognized and
involved in spatial dialogue [35]. Increasing community
participation in public consultations will greatly assist in
alleviating potential protests or opposition to mining
activities, as well as improving health management to
positively influence company-community relations. This
includes more focused CSR management on social and
environmental impacts to ensure that the needs and
expectations of local communities are adequately met [39].

The SWOT results show the strategic form of the main
strengths, namely, compliance with spatial planning
regulations and community participation, while weaknesses
include weak supervision and low community involvement.
These findings are consistent with those of prior works, which
highlight space-based governance [23, 33]; this research
advances by combining GIS with CSR to address social
conflict. These are important for resolving social problems in
mining areas and promoting social cohesion in the
community. The (W-T) strategy encourages stakeholder
coordination and affordable access to technology in sub-
districts. This study also encourages the important practical
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implications of integrated policies between spatial planning,
GIS technology, and the fair and equitable distribution of CSR
programs in mining conflict areas to strengthen sustainable
mining governance in the North Kolaka Regency.

6. Conclusion

The government is still not sufficiently involved in
addressing issues of justice and social conflict in the mining
sector. Various government policies still favor certain groups
and, of course, companies in dealing with issues in the mining
sector, especially illegal mining in North Kolaka Regency.
Policies that favor these groups will lead to an increase in
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environmental monitoring by utilizing GIS technology to
oversee the management of mining areas in North Kolaka
Regency.

The negative impacts include a lack of coordination
between government agencies, companies, and communities
in North Kolaka Regency, limited GIS technology in village
and subdistrict devices, and a lack of social responsibility.
External findings include the company's strategy to promote
mining policies and the North Kolaka Regency government's
policy to encourage sustainable development, promote
incentive policies for the use of GIS technology in institutional
devices throughout villages and sub-districts, and raise public
awareness of the dangers of illegal mining activities to the
environment and surrounding communities. Therefore,
strategies and policies to minimize problems and social
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welfare in mining areas. Communication and coordination
between actors involved in mining, the procurement of GIS
technology and equipment, and the improvement of CSR
programs in villages and subdistricts in North Kolaka
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