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ABSTRACT

Small-scale mining, often regarded as a vital source of livelihood for rural communities, can also impose
significant environmental, health, and social risks. This study investigates the multifaceted impacts of small-scale
mining in Barangay Pawa, Boac, Marinduque, focusing on stakeholder perceptions regarding mining operations,
environmental degradation, health and safety, regulatory compliance, and economic contributions. Data was
collected through surveys and interviews from 285 respondents, including miners, residents, local officials, and
business owners, to explore the relationships between mining activities and associated social risks. The study
finds that small-scale mining in Barangay Pawa results in severe environmental damage, including water
contamination and deforestation, with considerable health risks such as respiratory diseases and skin conditions
among miners and nearby residents. Additionally, the study highlights the disruption of local livelihoods,
displacement of families, and heightened community conflicts, all exacerbated by weak regulatory enforcement.
The findings suggest that while small-scale mining provides short-term economic benefits, it often leads to
economic instability and dependence on an unsustainable industry. Recommendations include strengthening
regulatory frameworks, enforcing health and safety standards, and promoting economic diversification through
sustainable livelihoods. The study emphasizes the need for a comprehensive approach to mitigate mining’s
adverse effects while fostering long-term community resilience and sustainable development.

Keywords: Economic Diversification, Environmental Degradation, Health and Safety, Livelihood Disruption,
Regulatory Compliance, Social Conflicts

INTRODUCTION

In the heart of rural communities around the world, small-scale mining is often viewed as a lifeline—
a way to generate income, support families, and fuel local economies. Yet beneath this seemingly
innocent facade lies a complex web of environmental degradation, social upheaval, and health risks
that threaten to undermine the very communities they aim to sustain. Barangay Pawa in Boac,
Marinduque, is no exception to this paradox. While small-scale mining here offers immediate
economic benefits, its consequences on local ecosystems, public health, and social stability raise
critical concerns that demand urgent attention. This study explores the multifaceted impact of small-
scale mining activities in Barangay Pawa, focusing on the perceptions of local stakeholders regarding
its operations, environmental effects, health and safety standards, regulatory compliance, and
economic contributions.

The global debate surrounding small-scale mining often revolves around its dual nature: a source of
livelihood that contributes to poverty alleviation, but also a driver of unsustainable environmental and
social consequences. Mathews et al. (2021) argue that poorly managed mining operations are often
marked by inefficiencies, lack of technical knowledge, and inadequate community engagement, all of
which contribute to long-term environmental and social damage. These findings resonate with the
situation in Barangay Pawa, where mining operations are seen to be poorly managed, and often out of
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sync with the needs and expectations of local communities. Thus, this study investigates how local
stakeholders assess mining practices, with particular emphasis on identifying opportunities for
improvement and strategies to reduce harm.

Environmental impact is perhaps the most profound risk associated with small-scale mining. Dévila et
al. (2022) and Hernandez et al. (2021) emphasize the significant ecological damage caused by mining,
including deforestation, water contamination, and soil erosion. In Barangay Pawa, the environmental
footprint of mining is a constant concern, with water contamination being the most alarming issue
identified by local stakeholders. Garcia et al. (2020) highlighted that water pollution from mining
activities can lead to severe health risks and ecosystem disruption, with ramifications that extend well
beyond the mining sites. These concerns are not just theoretical but are felt daily by the residents, as
access to clean water becomes increasingly limited, further exacerbating the already fragile conditions
of rural life.

In terms of health and safety, small-scale mining remains a risky occupation. Jara et al. (2020) note
that workers in mining operations are often exposed to hazardous materials and poor working
conditions, leading to an array of health issues, including respiratory diseases and skin conditions. This
study confirms these findings, with stakeholders in Barangay Pawa expressing concern over
inadequate safety protocols and lack of access to medical care. The inconsistency in providing personal
protective equipment (PPE) and the absence of comprehensive health monitoring systems are seen as
major contributors to the health crisis among miners and nearby residents. Lopez et al. (2021) suggest
that stronger enforcement of health and safety regulations, along with a well-structured health
monitoring system, could help mitigate these risks, ensuring that workers and their communities are
better protected from mining-related hazards.

Regulatory compliance is another critical issue identified by the stakeholders in Barangay Pawa. While
some regulations are in place, Gonzalez et al. (2021) argue that weak enforcement and inconsistent
monitoring lead to unsustainable practices that undermine both the environment and workers' rights.
The findings from this study show that mining operators in Barangay Pawa often circumvent
regulations, contributing to environmental destruction and poor labor conditions. The lack of penalties
for non-compliance and the irregularity of inspections are seen as major obstacles in curbing the
negative effects of mining. Lopez et al. (2021) further emphasize the importance of strengthening
regulatory frameworks and ensuring that penalties for violations are rigorously enforced. This would
ensure that mining activities are conducted within legal boundaries and that their adverse impacts on
the community and environment are minimized.

Economically, small-scale mining is often hailed as a critical source of income in rural areas. However,
the economic benefits of mining are frequently short-lived and volatile. Pérez and Martinez (2023)
note that while small-scale mining provides immediate financial relief to local families, it often does
not contribute to long-term economic stability. In Barangay Pawa, respondents expressed concerns
over the economic instability linked to mining, citing fluctuating income levels and dependency on an
industry that is susceptible to market changes and resource depletion. Torres et al. (2022) recommend
the promotion of economic diversification, particularly through sectors like agriculture, small
businesses, and eco-tourism, to mitigate the economic risks associated with mining and reduce
dependency on a single, unstable industry.

The broader social risks linked to small-scale mining are no less significant. Ibrahim et al. (2021) and
Veltz et al. (2020) argue that mining disrupts traditional livelihoods, especially in agriculture and
fishing, which are the mainstays of rural economies. In Barangay Pawa, the negative impact of mining
on farming and fishing is evident, with local stakeholders reporting a reduction in available land and
water resources. This disruption is exacerbated by conflicts over resource allocation, land disputes,
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and the forced displacement of families, as documented by Martinez et al. (2022). These findings
highlight the need for better resource management and conflict resolution mechanisms to address the
growing tensions between miners and non-miners and to mitigate the risks of displacement.

Mining's impact on food and water security is particularly troubling, as many communities in mining-
affected areas rely heavily on local agriculture and fisheries for sustenance. Liu et al. (2022) point out
that mining-induced water pollution and soil degradation disrupt local food systems, leading to food
insecurity. The contamination of water sources, a major concern in Barangay Pawa, not only affects
drinking water but also harms agricultural productivity and aquatic biodiversity. Zhang et al. (2021)
stress the importance of addressing these issues through comprehensive environmental restoration
efforts and sustainable farming practices. In light of these findings, improving water quality and soil
health should be prioritized to ensure the long-term viability of local food systems and enhance
community resilience.

Social conflicts, especially over land ownership and resource distribution, are another persistent
problem in mining areas. Biischer et al. (2020) argue that mining exacerbates tensions by intensifying
competition for land and resources, often leading to violent conflicts. In Barangay Pawa, land disputes
and disagreements between miners and local residents have created an atmosphere of social unrest. As
Veltz et al. (2020) suggest, these conflicts can have far-reaching consequences, not only disrupting
community harmony but also hindering efforts to implement sustainable mining practices. Therefore,
establishing transparent and fair land tenure systems and fostering dialogue between stakeholders are
critical to reducing social conflicts and promoting cooperative management of mining resources.

The findings from this study are in line with the broader literature on small-scale mining and its
complex impacts on rural communities. The negative effects of mining on the environment, health,
and social stability are well-documented, yet efforts to address these issues remain insufficient in many
regions. Biischer et al. (2020) advocate for a more integrated approach to mining regulation, one that
involves local communities, government agencies, and mining operators in decision-making
processes. By taking a multi-stakeholder approach, it is possible to develop strategies that not only
mitigate the adverse effects of mining but also promote sustainable practices that benefit both the local
economy and the environment.

Small-scale mining in Barangay Pawa has undeniable economic importance, yet its environmental and
social costs cannot be ignored. This study aims to contribute to a deeper understanding of the risks
associated with mining and provide recommendations for policies that can mitigate these impacts. By
focusing on the perspectives of local stakeholders, this research hopes to offer actionable insights for
policymakers, mining operators, and community leaders, fostering more sustainable and socially
responsible mining practices that benefit everyone in Barangay Pawa and beyond.

LITERATURE REVIEW

Small-scale mining (SSM) has long been a critical economic activity in many rural areas, particularly
in developing countries like the Philippines. However, despite its economic contributions, the practice
has raised significant concerns regarding environmental degradation, public health risks, and social
instability. Recent literature from 2021 to 2023 offers a nuanced perspective on the various impacts of
small-scale mining, with an emphasis on the need for more effective regulations and sustainable
practices.

Mathews et al. (2021) emphasized the operational challenges faced by small-scale mining, particularly
the lack of technical expertise, poor resource management, and limited community engagement. These
inefficiencies often lead to poor management practices that exacerbate the negative social and
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environmental consequences of mining. The findings align with Dévila et al. (2022), who explored the
environmental impacts of small-scale mining, particularly focusing on deforestation and water
contamination. Their research found that unregulated mining activities often result in severe water
pollution, posing significant risks to both local ecosystems and human health. Similarly, Hernandez et
al. (2021) highlighted the broader ecological consequences of mining, such as habitat destruction and
soil erosion, which further disrupt local agriculture and fishing—two key livelihoods in mining areas.

In terms of public health, Garcia et al. (2020) revealed the severe consequences of water contamination
caused by mining operations. The toxic waste released into water sources has been linked to a variety
of diseases, including waterborne illnesses that disproportionately affect vulnerable communities. This
concern is echoed by Jara et al. (2020), who discussed the health and safety risks faced by miners,
particularly the lack of proper protective equipment. Their study found that the absence of adequate
safety measures leads to respiratory diseases, skin conditions, and injuries, calling for improved health
monitoring and safety protocols. Oliveira and Santos (2021) further stressed the need for effective
occupational health standards to mitigate long-term health risks, particularly in remote mining areas
where healthcare resources are limited.

Regulatory compliance in small-scale mining remains a persistent challenge. Gonzalez et al. (2021)
pointed out the weak enforcement of mining laws, which allows for unsustainable practices and
environmental degradation. The lack of effective monitoring and penalties for violations exacerbates
the situation, leading to further exploitation of resources without consideration for long-term
consequences. Pérez and Martinez (2023) also observed that although small-scale mining generates
income and employment in local communities, these benefits are often short-lived and associated with
economic volatility. They suggested that diversification of the local economy is essential for reducing
dependence on mining and promoting sustainable development.

The social risks associated with small-scale mining are also a key concern in the literature. Biischer et
al. (2020) examined the social tensions arising from mining activities, particularly land disputes and
conflicts over resource control. These conflicts often lead to violence, displacement, and social
instability, undermining community cohesion. Ibrahim et al. (2021) found that small-scale mining
activities disrupt traditional livelihoods, such as farming and fishing, by contributing to land
degradation and water pollution. Rodriguez et al. (2022) highlighted the economic vulnerability of
mining communities, particularly in relation to the loss of agricultural productivity and increased
poverty. This disruption underscores the need for alternative livelihoods, including sustainable
industries like eco-tourism and agriculture, to mitigate the negative effects of mining on local
economies.

The issue of displacement and resettlement is another area of concern. Hernandez et al. (2021) argued
that mining-induced displacement often results in inadequate resettlement programs, leaving displaced
families without proper compensation or support. The loss of social and cultural ties during
resettlement further exacerbates the negative impacts on displaced communities. Tan et al. (2021)
noted that without proper planning and community engagement, resettlement programs often fail to
improve the living conditions of those affected by mining activities.

Food and water security are also deeply impacted by small-scale mining. Liu et al. (2022) found that
mining activities often lead to soil erosion and water contamination, which disrupt local agricultural
production and access to safe drinking water. Zhang et al. (2021) emphasized the need for land
restoration and sustainable farming practices to mitigate these environmental risks. The contamination
of water sources, in particular, poses significant risks to food security, as local communities depend on
clean water for both drinking and agricultural purposes.
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Finally, social conflicts arising from mining activities are a major concern in mining-affected areas.
Veltz et al. (2020) observed that mining intensifies competition for resources, leading to conflicts
between miners and non-miners. Martinez et al. (2022) highlighted that disputes over land ownership
and resource allocation often lead to violence and social unrest. Addressing these issues requires
transparent land tenure systems and conflict resolution mechanisms to promote social harmony and
prevent violent confrontations.

MATERIALS & METHODS

This study employed a descriptive-correlational research design integrated with regression analysis to
explore the social risks associated with small-scale mining in Barangay Pawa, Boac, Marinduque. The
descriptive component of the design provided a comprehensive overview of the socio-economic and
environmental conditions in the community, focusing on key areas such as mining operations, health
and safety practices, environmental impacts, regulatory compliance, and the economic contributions
of small-scale mining. This aspect of the study aimed to gather a snapshot of the community’s current
situation, emphasizing the various social risks posed by mining activities, including health hazards,
livelihood disruption, displacement, food and water security issues, and the emergence of community
conflicts. In addition, the correlational aspect of the study examined the relationships between mining
activities and these identified social risks. Specifically, it sought to determine how exposure to toxic
chemicals, unsafe working conditions, and land degradation contributed to adverse social outcomes,
such as respiratory diseases, economic instability, and social displacement. By using regression
analysis, the study aimed to determine predictive relationships between mining variables and social
consequences, thus offering insights into how regulatory measures could help mitigate these risks and
enhance community resilience.

The study was conducted in Barangay Pawa, a rural community where small-scale mining, especially
gold extraction, plays a significant role in local livelihoods. The community has faced significant
environmental degradation, including water contamination and deforestation, as a result of unregulated
mining activities. Recent research has shown that small-scale mining is often linked to environmental
challenges, such as habitat destruction and pollution, which not only affect biodiversity but also disrupt
local food production systems (Davila et al., 2022; Hernandez et al., 2021). This study primarily
focused on understanding the broader implications of these mining activities on community health,
food and water security, livelihood stability, and the occurrence of social conflicts. Furthermore, the
research explored how local governance structures and regulatory frameworks influenced the
management of mining operations and the mitigation of their social and environmental consequences.
According to Gonzélez et al. (2021), inadequate regulatory enforcement can lead to poor mining
practices, which exacerbate the negative impacts on both the environment and public health. Interviews
with key stakeholders—including local government officials, health officers, miners, and residents—
were incorporated into the study to complement the survey data and provide a more nuanced
understanding of the challenges the community faces, as well as the local perceptions of mining’s
impact.

To ensure a representative and balanced sample, a stratified random sampling method was employed,
which surveyed 285 respondents from different sectors of the community. These included small-scale
miners, local residents, government officials, health officers, civil society representatives, and business
owners. This approach was designed to capture a range of perspectives on the social risks associated
with small-scale mining. The use of a structured questionnaire with Likert-scale items allowed for the
collection of quantitative data on the community's perceptions of mining’s impact. The questionnaire
was complemented by qualitative interviews, which provided valuable contextual insights into how
individuals and groups within the community experienced the social and environmental risks of
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mining. A similar mixed-method approach has been used in other studies, such as those by Lopez et
al. (2021), to understand the social dimensions of small-scale mining and its effects on local
communities.

In addition to the surveys and interviews, various statistical methods were employed to analyze the
data. Descriptive statistics were used to summarize the overall perceptions of the respondents
regarding the social risks associated with mining, while t-tests and ANOVA were applied to examine
potential differences in perceptions between various groups, such as miners versus non-miners.
Pearson correlation was used to explore the relationships between mining activities and social risks,
providing a clearer picture of how specific factors—such as unsafe mining practices and exposure to
toxic substances—are associated with adverse health and social outcomes. Regression analysis, a
powerful tool for predicting relationships between variables, was used to examine how mining
operations might contribute to long-term negative consequences for the community. This statistical
approach aligns with similar studies, such as those conducted by Tan et al. (2021), which applied
regression analysis to assess the impacts of mining on public health and economic stability. By using
a mixed-method approach, the study was able to triangulate data from multiple sources, ensuring a
comprehensive and well-rounded assessment of the social risks posed by small-scale mining in
Barangay Pawa.

The significance of this study lies in its ability to provide an in-depth examination of how small-scale
mining affects the social fabric of a rural community in the Philippines. The findings can contribute to
ongoing discussions about the need for better regulatory frameworks, improved community
engagement, and the implementation of sustainable mining practices. By highlighting the
interconnectedness of environmental degradation, health risks, livelihood disruptions, and social
conflicts, this research adds to the growing body of literature emphasizing the need for a more holistic
approach to small-scale mining regulation. According to Costa et al. (2022), the failure to address the
complex web of risks associated with small-scale mining often leads to long-term economic and social
instability. As small-scale mining remains a significant livelihood activity for many rural communities,
it is critical that governments, miners, and civil society organizations collaborate to develop more
sustainable mining practices that can mitigate these risks and support the well-being of local
communities.

Moreover, this study underscores the importance of data-driven policy recommendations in addressing
the negative impacts of small-scale mining. By utilizing statistical methods to quantify the
relationships between mining activities and social risks, the study provides a solid foundation for
evidence-based recommendations aimed at reducing these risks. Effective interventions may include
the enforcement of stronger environmental regulations, the establishment of health and safety
standards for miners, and the promotion of alternative livelihoods to reduce dependence on mining
(Pimentel et al., 2020). Additionally, as Lopez and Vargas (2021) have argued, ensuring the active
participation of local communities in decision-making processes is critical to achieving long-term,
sustainable solutions to the challenges posed by small-scale mining.

RESULTS AND DISCUSSION

1. How do local stakeholders assess the impact of small-scale mining activities in terms of:
1.1 Mining Operations;
1.2 Environmental Impact;
1.3 Health and Safety Practices;
1.4 Regulatory Compliance; and
1.5 Economic Contribution?
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Table 1 presents the overall assessment of small-scale mining activities in Barangay Pawa, Boac,
Marinduque, reveals significant concerns across all five key areas—Mining Operations,
Environmental Impact, Health and Safety Practices, Regulatory Compliance, and Economic
Contribution. These findings highlight the adverse effects that small-scale mining has on local
communities and emphasize the urgent need for interventions to mitigate these issues.Mining
Operations were assessed with an overall mean score of 2.43, indicating a moderate negative impact.
Respondents generally disagreed with the assertion that small-scale mining activities are well-
managed in Barangay Pawa. Issues identified include inefficient excavation methods, poor
communication between miners and the community, and a lack of adequate measures to prevent land
degradation. These findings align with recent studies that suggest small-scale mining operations are
often characterized by a lack of technical expertise, poor resource management, and insufficient
community engagement (Mathews et al., 2021). The poor management of mining operations is linked
to long-term environmental and social consequences, which can escalate if not addressed through
better planning and resource management.

The Environmental Impact of small-scale mining was assessed with a mean score of 3.02, reflecting a
high negative impact. Stakeholders expressed strong concerns regarding the degradation of the local
environment, including deforestation, water contamination, soil erosion, and the disruption of wildlife
habitats. The highest concern was water contamination (mean score = 3.09), underscoring the critical
issue of water pollution in mining-affected areas. This result is consistent with findings from Garcia et
al. (2020), who highlighted that mining-induced water pollution poses significant risks to both human
health and local ecosystems. Furthermore, the high negative environmental impact associated with
small-scale mining is well-documented in literature, with researchers pointing to the long-term
ecological damage caused by unregulated mining practices (Davila et al., 2022; Hernandez et al.,
2021). Immediate action is needed to enforce water management strategies, reforestation programs,
and stricter environmental regulations to minimize further harm to the local ecosystem.

In terms of Health and Safety Practices, the overall mean score of 2.52 suggests a high negative impact,
with stakeholders indicating concerns about inadequate health and safety measures for miners. Issues
such as a lack of proper protective equipment, insufficient medical assistance, and the absence of
emergency response teams were highlighted as major risks to miners' health. These findings echo the
work of Jara et al. (2020), who stressed that inadequate safety measures in small-scale mining expose
workers to serious health risks, including respiratory diseases, skin conditions, and injuries. Despite
some availability of basic safety gear, the inconsistent provision of adequate protection for all workers
exacerbates these health risks, as noted by Lopez et al. (2021). Furthermore, the lack of health services
in mining areas often leads to untreated health conditions, affecting both miners and surrounding
communities. Comprehensive health and safety interventions are crucial to protecting miners and
mitigating these health hazards.

Regarding Regulatory Compliance, the overall mean score of 2.48 reveals that small-scale mining
operations in Barangay Pawa face significant regulatory shortcomings, particularly in the areas of
environmental regulation and labor law compliance. While some degree of licensing and inspection
exists, the enforcement of these regulations remains weak. Respondents highlighted concerns about
the lack of penalties for violators and the inconsistent monitoring of mining activities. These issues
reflect findings from Gonzalez et al. (2021), who argued that weak regulatory enforcement leads to
unsustainable mining practices, harming both the environment and workers' rights. Similarly, the work
of Lopez et al. (2021) emphasizes the need for regular inspections and stronger penalties for non-
compliance to ensure that mining activities follow legal and environmental guidelines. Strengthening
regulatory frameworks and improving enforcement mechanisms are essential steps toward reducing
the negative impacts of small-scale mining.
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The Economic Contribution of small-scale mining in Barangay Pawa was assessed with an overall
mean score of 2.91, indicating a high negative impact. While mining provides some economic benefits,
such as job creation and income generation for local families, these benefits are perceived as short-
term and unstable. Respondents expressed concerns about the long-term sustainability of mining,
citing its contribution to economic volatility and dependency on the mining sector. This aligns with
studies by Pérez and Martinez (2023), who argued that small-scale mining, while offering immediate
economic relief, often fails to provide sustainable economic growth. The fluctuating nature of mining
income makes communities vulnerable to economic instability, underscoring the need for
diversification of the local economy. Policymakers must promote alternative livelihoods, such as
agriculture, eco-tourism, and small businesses, to reduce dependency on mining and foster long-term
economic stability (Torres et al., 2022).

These findings have significant implications for policymakers, local government units (LGUs), mining
operators, and affected communities. There is a clear need for stronger enforcement of environmental,
health, and safety regulations to mitigate the adverse effects of mining. Additionally, the promotion of
sustainable and responsible mining practices is essential to reduce environmental degradation and
protect the health of miners and surrounding communities. The local government and policymakers
should prioritize diversifying the local economy to reduce the community's dependence on mining,
thereby fostering long-term economic resilience. Furthermore, improving communication between
miners, the community, and local authorities is crucial for effective governance and sustainable
development.

In conclusion, while small-scale mining provides economic opportunities, its negative impacts on
health, the environment, and social stability cannot be overlooked. Stakeholders in Barangay Pawa
recognize the need for better management, improved safety standards, and stricter regulatory
enforcement. Addressing these challenges requires a multi-faceted approach involving the active
participation of local communities, mining operators, government agencies, and advocacy groups. By
implementing comprehensive strategies to mitigate the negative impacts of small-scale mining, it is
possible to foster a more sustainable and equitable future for mining-affected communities.

Table 1
Overall Assessment of Small-Scale Mining Activities

Category Overall Mean Standard Deviation Interpretation
Mining Operations 243 0.96 Moderate Negative Impact
Environmental Impact 3.02 1.03 High Negative Impact
Health and Safety Practices 2.52 1.04 High Negative Impact
Regulatory Compliance 2.48 1.03 Moderate Negative Impact
Economic Contribution 291 0.95 High Negative Impact

2. How do local stakeholders assess the impact of small-scale mining activities on social risks in
terms of:

2.1 Health risks;

2.2 Livelihood disruption;

2.3 Displacement and resettlement;

2.4 Food and water security; and

2.5 Community conflicts?

Table 2 shows the overall findings from the local stakeholders' assessment of small-scale mining
activities in Barangay Pawa highlight that mining operations have a severe impact across several key
areas, including health risks, livelihood disruption, displacement and resettlement, food and water
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security, and community conflicts. This section discusses each of these areas based on the findings,
the implications of these results, and related literature and studies from 2022 to the present.

The mean score of 3.00 (SD = 1.39) indicates a strong consensus among stakeholders that mining
activities have severe health consequences, particularly with respect to respiratory diseases and skin
conditions. Mining operations are known to expose workers and surrounding communities to harmful
substances like dust, chemicals, and toxic mining waste, which can lead to long-term health issues.
The highest concern identified was related to skin diseases (mean = 3.06), highlighting the exposure
to mining-related chemicals, while respiratory diseases (mean = 2.94) were also a significant concern,
though slightly less so. This aligns with the findings of Costa et al. (2022), who pointed out that
exposure to toxic substances in mining environments frequently leads to diseases like respiratory
illnesses, dermatitis, and other skin disorders. These findings underscore the need for stricter
enforcement of health and safety regulations and improved protective measures for miners and affected
communities. In addition, Smith and Harris (2021) noted that proper health surveillance programs are
critical to identifying and mitigating these health risks in mining regions.

With a mean score of 3.02 (SD = 1.01), local stakeholders strongly agreed that small-scale mining has
disrupted local livelihoods, particularly in agriculture and fishing. The results reveal that mining
operations have led to a reduction in opportunities for traditional livelihood activities such as farming
and fishing, which have historically been vital sources of income for the community. Rodriguez et al.
(2022) emphasized that small-scale mining often results in land degradation, water contamination, and
a decline in agricultural productivity, all of which exacerbate food insecurity and economic instability.
This disruption is evident in the high scores for the negative effects of mining on agriculture and fishing
(mean = 3.13). Local economies are highly dependent on these sectors, and their decline leads to long-
term social and economic vulnerabilities. The need for alternative livelihoods, including support for
diversification into sustainable industries such as eco-tourism, is critical. According to Lépez and
Vargas (2021), promoting diversification is essential to ensuring the resilience of mining-affected
communities.

The 2.61 mean score (SD = 1.08) for displacement and resettlement issues indicates that mining has
caused severe displacement, but stakeholders disagreed on the adequacy of resettlement assistance.
The highest mean score of 2.76 concerning the displacement of families illustrates that mining
activities have forced many individuals and families to relocate. However, the lowest mean score of
2.50 related to the improvement of living conditions after resettlement suggests dissatisfaction with
the relocation process. Hernandez et al. (2021) have argued that the resettlement programs associated
with mining are often inadequate, leading to further socioeconomic instability for displaced families.
The disruption of social and cultural ties (mean = 2.58) further exacerbates the situation, as families
lose not only their homes but also their community networks, which are essential for mutual support
and resilience. Strengthening resettlement programs to ensure that displaced families receive adequate
compensation and support is critical for reducing the negative social impacts of mining.

Local stakeholders reported a severe impact on food and water security, with a mean score of 2.99 (SD
= 0.99). Mining activities have contributed to the contamination of water sources (mean = 3.00) and
the deterioration of soil quality (mean = 3.03), both of which significantly affect food production and
access to safe drinking water. The findings highlight concerns about the long-term sustainability of
local agriculture and fishery industries. As Liu et al. (2022) pointed out, mining often leads to soil
erosion and water contamination, which disrupts local food systems and exacerbates food insecurity.
The community's reliance on natural resources for sustenance makes it especially vulnerable to these
environmental risks. The results emphasize the need for better water management practices, pollution
control measures, and land reclamation strategies to restore the affected ecosystems. Zhang et al.
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(2021) also stress that improving soil quality and investing in sustainable farming practices are key to
mitigating these impacts.

Finally, the assessment of community conflicts related to small-scale mining indicated a severe impact,
with a mean score of 2.87 (SD = 1.26). Stakeholders reported that land disputes (mean = 3.08) and
conflicts over natural resources (mean = 2.87) are among the most significant issues arising from
mining activities. The tensions between miners and non-miners (mean = 2.68) reflect the social unrest
within the community, driven by competing interests and unequal benefits from mining activities.
According to Miller et al. (2021), mining often intensifies competition for land and resources, leading
to conflicts that undermine social cohesion. Addressing these conflicts requires transparent land tenure
systems and legal frameworks for resource sharing. Martinez et al. (2022) suggest that promoting
dialogue between all stakeholders, including miners, local residents, and government authorities, is
essential for resolving disputes and fostering sustainable mining practices.

The results from this study underscore the complex and multifaceted impact of small-scale mining on
local communities, particularly in terms of health risks, livelihoods, displacement, food and water
security, and community conflicts. The severe negative effects observed in all categories highlight the
urgent need for more effective policies and practices to mitigate these risks. The findings also suggest
that the current regulatory framework may be insufficient in addressing these challenges, which calls
for stronger enforcement of environmental, health, and safety standards, as well as better support for
alternative livelihoods and resettlement programs.

In conclusion, small-scale mining activities in Barangay Pawa have significant social and
environmental impacts, which local stakeholders perceive as severe across key areas. These findings
align with the broader body of literature on the negative consequences of unregulated mining,
particularly in rural communities. Moving forward, it is essential for policymakers, mining operators,
and local communities to collaborate on developing and implementing strategies that can reduce the
adverse effects of mining while promoting sustainable development and social stability.

Table 2
Overall Scores of Local Stakeholders' Assessment of Small-Scale Mining Activities

Category Overall Mean Score Standard Deviation Interpretation
Health Risks 3.00 1.39 Severe Impact
Livelihood Disruption 3.02 1.01 Severe Impact
Displacement and Resettlement  2.61 1.08 Severe Impact
Food and Water Security 2.99 0.99 Severe Impact
Community Conflicts 2.87 1.26 Severe Impact

3. How do mining activities contribute to social risks in affected communities?

Mining activities in affected communities contribute to various social risks, particularly through
environmental degradation, health hazards, and economic instability. The contamination of local
water sources and soil, often due to mining waste, exposes communities to significant health risks,
such as respiratory diseases, skin conditions, and waterborne illnesses. In a study by Blischer et al.
(2020), it was noted that mining activities are a significant source of environmental pollution, leading
to widespread contamination of water and air, which negatively affects the health of both miners
and the surrounding population. These health issues create significant burdens on local healthcare
systems, which are often ill-equipped to handle the increased demand for medical care caused by
mining-related illnesses.
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In addition to health risks, mining also disrupts traditional livelihoods, especially agriculture and
fishing, which are vital for many rural communities. As mining operations expand, they often cause
land degradation and water pollution, both of which severely affect agricultural productivity and
fishing yields. A study by Ibrahim et al. (2021) highlights that mining operations in rural areas often
lead to the destruction of fertile agricultural land and the contamination of rivers, making it harder
for communities to maintain their livelihoods. This economic disruption exacerbates poverty, as
families who depend on farming and fishing for survival are forced to find alternative and often less
sustainable sources of income. The decline in local economic stability increases social vulnerability,
making communities more susceptible to further social and environmental risks.

Social conflicts also arise as mining activities increase competition for limited resources such as land,
water, and labor. The influx of miners into rural areas often leads to tensions between residents and
incoming workers, with disputes over land rights, resource allocation, and environmental damage.
According to Veltz et al. (2020), conflicts related to mining can intensify community divisions,
especially when miners and locals have competing interests over the use of natural resources. These
social tensions can lead to violence, displacement, and long-term instability, making it difficult for
affected communities to develop cohesive, sustainable solutions to the challenges posed by mining.

4. Based on the findings, what policies can be recommended to mitigate the negative effects of
small-scale mining and promote safer, more sustainable practices in Barangay Pawa, Boac,
Marinduque?

To mitigate the negative effects of small-scale mining and promote safer practices, implementing
stricter environmental regulations is paramount. Policies that focus on better waste management, land
rehabilitation, and pollution control are essential to limit the environmental impact of mining activities.
A study by Smith et al. (2021) advocates for stricter enforcement of environmental protection laws in
mining areas to reduce pollution and prevent long-term ecological damage. Strengthening the legal
framework surrounding small-scale mining, including clear guidelines for waste disposal and resource
management, will help protect local ecosystems and reduce health risks for nearby communities.
Furthermore, the government should introduce incentives for mining operators to adopt cleaner, more
sustainable technologies.

Health and safety policies must also be prioritized to reduce the risks miners face. Ensuring the
availability of proper protective equipment, establishing health monitoring systems, and providing
access to medical care for miners and surrounding residents can reduce the incidence of work-related
diseases. According to Oliveira and Santos (2021), effective regulation of occupational health and
safety standards is crucial to preventing the spread of respiratory diseases, skin conditions, and other
health issues caused by exposure to toxic mining byproducts. The establishment of a robust health
monitoring system, including regular checkups and emergency response plans, will contribute to
safeguarding the health of workers in mining areas. In addition, training miners on best practices for
personal protection and emergency response is crucial for reducing work-related injuries and illnesses.

Lastly, fostering community engagement and promoting alternative livelihoods will help build
resilience in mining-affected communities. Policymakers should focus on economic diversification by
supporting agriculture, small businesses, and eco-tourism as viable alternatives to mining. A study by
Pimentel et al. (2020) stresses the importance of creating alternative livelihood programs for
communities impacted by mining. These programs can provide training and resources to help residents
transition to more sustainable income sources. In addition, strengthening local governance and
involving community members in decision-making processes will ensure that policies reflect their
needs and priorities, leading to more sustainable and equitable outcomes for all.
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CONCLUSION

This study sheds light on the complex and multi-dimensional impacts of small-scale mining in
Barangay Pawa, Boac, Marinduque. The research clearly illustrates that while small-scale mining
provides immediate economic relief and job opportunities for many individuals in the community, the
longer-term consequences, particularly regarding health, environmental degradation, and social
stability, are far-reaching and severe. Stakeholders' assessments of the mining activities indicate a high
degree of concern over inefficient mining operations, environmental damage such as water
contamination and deforestation, and inadequate health and safety protocols for miners. Water
contamination emerged as the most critical issue, with severe implications for both human health and
local ecosystems. The mining activities also posed a range of social risks, such as disruption of local
livelihoods, displacement of families, and intensification of community conflicts, further exacerbating
the vulnerabilities of this rural community. These findings underscore the need for urgent, proactive
measures to address the negative consequences of small-scale mining while ensuring that it contributes
positively to local development.

From an environmental perspective, the study underscores the findings of Hernandez et al. (2021) and
Davila et al. (2022), who highlighted that small-scale mining, when not properly regulated, leads to
significant ecological damage. The environmental consequences observed in Barangay Pawa,
including deforestation, soil erosion, and water contamination, resonate with the broader literature on
unregulated mining practices in developing countries. The contamination of water sources, in
particular, is of critical concern as it poses severe health risks to both miners and surrounding
communities. Garcia et al. (2020) pointed out that mining-induced water pollution often leads to a
range of diseases, including waterborne illnesses, which disproportionately affect the most vulnerable
populations. Furthermore, the disruption of natural habitats and agricultural lands not only affects
biodiversity but also threatens food security and the livelihoods of local residents, who heavily rely on
agriculture and fishing for survival.

Social risks tied to small-scale mining in Barangay Pawa also reflect larger patterns observed in other
mining-affected areas globally. According to the Social Risk Theory, which posits that economic
activities like mining can have both positive and negative consequences for communities depending
on how they are managed, small-scale mining may initially provide economic benefits but may also
lead to severe social and environmental costs if not properly regulated (Sengupta, 2022). In the case
of Barangay Pawa, while mining provides short-term economic opportunities, it has long-term
negative effects on community health, local economies, and social cohesion. The economic instability
caused by the fluctuating nature of mining revenues has led to an over-reliance on mining, preventing
the community from diversifying into more sustainable and stable livelihood options, such as
agriculture or eco-tourism. Moreover, mining-related land disputes, resource conflicts, and
displacement further destabilize the social fabric of the community, leading to increased social unrest
and violence.

The results of this study also suggest that weak regulatory enforcement exacerbates these negative
outcomes. Despite the presence of environmental and labor regulations, mining operators in Barangay
Pawa often circumvent these laws, leading to unsustainable practices that harm both the environment
and local residents. Gonzalez et al. (2021) argue that weak enforcement of mining regulations leads to
increased ecological degradation and workers' rights violations, which align with the findings from
Barangay Pawa. The inconsistency of inspections and lack of penalties for non-compliance prevent
effective mitigation of the negative consequences of mining. To address these issues, the study
highlights the need for stronger enforcement of environmental, health, and safety regulations, as well
as the establishment of clear legal frameworks for resource management and land ownership.
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In terms of economic impact, the study aligns with Pérez and Martinez (2023), who have argued that
while small-scale mining provides immediate economic relief, it often fails to deliver long-term
economic stability for communities. The community’s dependence on mining has made it vulnerable
to economic volatility, particularly given the unpredictable nature of global commodity markets. As
mining operations become less sustainable due to resource depletion, economic instability becomes
more pronounced, leaving communities in a perpetual state of uncertainty. The study calls for
economic diversification through alternative livelihood programs that focus on agriculture, small
business development, and eco-tourism, which can help reduce the community's dependence on the
mining industry and promote long-term resilience.

Drawing on the theories of sustainable development and community resilience, this study reinforces
the idea that small-scale mining should not be viewed in isolation. Instead, it must be integrated into a
broader framework of sustainable development that considers both environmental conservation and
socio-economic stability. Sustainable development theories, such as those proposed by Sachs (2021),
emphasize the importance of balancing economic growth with environmental sustainability and social
equity. In the context of Barangay Pawa, this means adopting practices that ensure the environment is
preserved, while also supporting the community's economic and social needs. By focusing on
sustainable mining practices, improving the regulatory environment, and diversifying the local
economy, it is possible to mitigate the adverse effects of mining while ensuring that communities can
thrive in the long term.

In conclusion, while small-scale mining in Barangay Pawa provides crucial economic benefits, its
detrimental effects on the environment, public health, and social cohesion are undeniable. The study
highlights the urgent need for more effective governance and stronger enforcement of regulations to
mitigate these risks. The findings align with the broader literature on small-scale mining, which
underscores the importance of sustainable mining practices, improved community engagement, and
economic diversification in mitigating the negative impacts of mining. Through the application of the
Social Risk Theory and sustainable development principles, the study calls for a multi-stakeholder
approach that involves government agencies, mining operators, local communities, and civil society
organizations working together to address the social, environmental, and economic risks posed by
small-scale mining. By taking these actions, Barangay Pawa can shift towards more sustainable and
equitable development, benefiting both the local community and the environment in the long term.

Recommendations

To address the multifaceted challenges posed by small-scale mining in Barangay Pawa, it is crucial to
implement stronger regulatory frameworks and improve enforcement mechanisms. The government
should prioritize the strengthening of environmental regulations, ensuring that all mining activities are
properly licensed, monitored, and subject to regular inspections. Strict penalties for non-compliance
should be enforced to deter illegal and irresponsible mining practices. Local government units (LGUs)
should collaborate with environmental agencies to establish more robust monitoring systems,
including environmental impact assessments, to ensure that mining operations adhere to sustainable
practices. Additionally, there should be a focus on rehabilitating mining-affected areas, such as
reforestation programs and water management strategies, to restore ecosystems and mitigate
environmental degradation.

In terms of health and safety, a more comprehensive approach is needed to protect miners and
surrounding communities. Policymakers must enforce occupational health and safety regulations,
ensuring that all miners have access to proper protective equipment (PPE) and medical support. A
community-based health monitoring system should be established to regularly track the health
conditions of both miners and nearby residents, with particular attention to respiratory diseases, skin
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conditions, and waterborne illnesses. Health services should be integrated into mining areas, with
mobile clinics and emergency response teams available to provide immediate medical assistance.
Training programs for miners on the importance of safety protocols and personal protective measures
should be mandatory to reduce the risks of occupational diseases and accidents.

Lastly, diversifying the local economy is essential to reduce the community's over-reliance on small-
scale mining, which contributes to economic instability. The local government should promote
alternative livelihood programs that focus on sustainable industries such as agriculture, eco-tourism,
and small-scale manufacturing. These industries not only provide stable sources of income but also
help improve the community’s resilience to the fluctuating demands of the mining industry. Support
for entrepreneurial ventures, small businesses, and cooperatives could also empower the local
population to create diversified economic opportunities. Moreover, developing partnerships with non-
governmental organizations (NGOs) and private sectors to provide training, financial resources, and
market access for alternative livelihoods can further reduce the social and economic risks associated
with mining. A holistic approach that combines regulation, health and safety, and economic
diversification can pave the way for sustainable development in Barangay Pawa and other mining-
affected areas.
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