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Abstract— Mining plays a key role in facelifting the economic status of the people of its catchment area and nation
particularly for developing countries, and Bhutan is no exception. In Bhutan mining provides employment and livelihood to a
good number of people. Nyoenpaling Chiwog under Phuntshopelri Gewog, Samtse has been an important mining site for
limestone, and dolomite since a few decades ago and will be hereafter too. However, the contribution of mining activity to
livelihood and development is unclear today. So, there is a need for a thorough study on the impact of mining in Nyoenpaling
Chiwog. The objective of this paper is to document the impact of mining in mining catchment areas. The data were collected
from mining site localities through a mixed-method research approach. The study reveals that local people are not very positive
about having mining sites in their area. There is an indication that local people are not benefiting as expected. The responses
of residents suggest that adequate infrastructure development like a paved transport network, safe drinking water, bridge, and
river embankment could ease their living in the area. Therefore, the study aims to explore the possibility of addressing these
issues by concerned stakeholders. Addressing these issues can have a greater positive impact on the livelihood of people living
here.

Keywords— Benefits, Challenges, Economic Welfare, Environment Impact, Mining.

l. INTRODUCTION

In recent years, there has been growing concern about mining activities' social, economic, and environmental impacts on the
locality. The impact of mining on the locality has been a subject of research for decades, with numerous studies examining the
environmental, social, and economic impacts of mining activities. The study focuses on the specific case of Nyoenpaling
Chiwog, Bhutan, where mining activities have been increasing in recent years. The research aims to explore the impacts of
mining on local communities and their livelihoods, as well as the potential effects on overall development in the region. The
study utilized both qualitative and quantitative research methods, including interviews with residents and stakeholders’ surveys,
and data analysis was carried out. The study explored the potential benefits and drawbacks of mining for the local economy,
environment, and social dynamics. The study also explores potential strategies for mitigating negative impacts and promoting
sustainable development in the region.

One of the key findings of this research is that mining activities can have significant negative impacts on the environment,
including soil erosion, water pollution, and air pollution. This research underscores the need for sustainable mining practices
that take into consideration the long-term impacts of mining on the locality. The impact of mining on the locality is a
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multifaceted issue that requires a comprehensive understanding of the social, economic, and environmental dimensions of
mining activities.

11 Perception of the impact of mining

Bhutan has a huge richness of mineral resources, including coal, dolomite, limestone, slate, and copper. A thorough enough
geological map of 33% of the country has been created, according to the 2017 Mineral Development Policy. Only 0.04% of
the land is now exploited for mining. The sector, despite being relatively tiny, is expected to have a big impact on Bhutan's
economic growth, and the government is committed to taking advantage of its untapped resources (Gyelmo, 2021). However,
the nation's mining and quarrying industries are expanding, and there have been reports of negative effects on local people and
the environment. Many people are increasingly worried about the consequences that have an adverse influence on local
populations and the delicate alpine ecosystems (National Council, 2013)

Mining can have significant impacts on people's livelihoods and the standard of living in the surrounding communities.
According to National Council Report (2018), mining and quarrying seem to be an economically lucrative business in Bhutan,
the evidence of corporate income tax declared by the sample mines reveals that it is lucrative for some and not for others. These
impacts can be both positive and negative, depending on a range of factors such as the scale and type of mining operation, the
level of community involvement and consultation, and the regulatory and governance frameworks in place (Viveros, 2014).
Mining can lead to the forced relocation of communities, resulting in the loss of homes, land, and livelihoods (Lawson &
Bentil, 2013). This can have significant impacts on the social and economic well-being of affected communities, including loss
of income, social networks, and cultural heritage (Matlaba et al., 2017). On the other hand, mining can also have positive
impacts on livelihoods and the standard of living. However, it is important to note that the positive impacts of mining on
livelihoods and the standard of living are not always guaranteed. In some cases, mining companies may fail to create local
employment opportunities or provide adequate support for local development initiatives. There may also be unintended
negative consequences, such as inflationary pressures and the displacement of small-scale agricultural and pastoralist
communities (Plank et al., 2016).

Mining in Bhutan has been controversial due to concerns over its impact on the environment and the local communities. While
mining activities have contributed to the country's economic growth, there are also concerns about the negative effects on the
environment and the well-being of local communities. According to a study conducted by Yangka (2021), mining activities
have caused environmental degradation and loss of biodiversity in several areas of the country. The study also found that
mining activities have led to soil erosion, water pollution, and other environmental issues. Additionally, the study highlighted
the negative impacts on the health and livelihoods of local communities, particularly those living near mining sites. Similarly
study by Pollut (2018) in Ghana reveals that the majority of Ghana's mining communities have suffered from environmental
degradation brought on by mining processes, including air and water pollution.

Furthermore, a report published by (Kuenga, 2017) also highlights the negative impact of mining on the environment and
communities in Bhutan. The report notes that mining activities have resulted in the loss of fertile land, the destruction of forests,
and the displacement of communities. The report also points out that there is a lack of proper regulations and monitoring
mechanisms to ensure that mining activities are carried out in an environmentally sustainable and socially responsible manner.
The study by Galay (2006) argues that mining can contribute to the country's economic growth, improve infrastructure
development, and reduce dependence on foreign aid. It is perceived as an opportunity to leverage the country's mineral
resources for economic diversification and poverty reduction. Despite these potential positive impacts, it is important to ensure
that mining activities are conducted responsibly and sustainably to minimize negative impacts on people's livelihoods and
standard of living and promote long-term development in mining communities.

1.2 Impact of Mining on employment opportunities

Mining activities can provide employment opportunities for local communities, particularly in areas with high unemployment
rates (Walser, 2020). Mining companies often require a diverse range of skills, including engineering, geology, and
environmental science, as well as a range of support services, such as catering, transportation, and security. This can lead to
improved income levels and reduced poverty, as well as increased skills and training opportunities for local workers
(Bebbington, 2018). Although mining companies in Bhutan do not seem to provide a permanent source of employment, the
study revealed that 61% of the workforce is comprised of Bhutanese and half of that comes from local communities (National
Council Report, 2018).
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According to a report by the World Bank (2018) and UNDP (2018), mining can provide direct and indirect employment
opportunities. Direct employment includes jobs in the mining industry such as miners, engineers, and geologists, while indirect
employment includes jobs created in related industries such as transportation, manufacturing, and services. The report notes
that in some regions, mining can be a major employer, with some mines employing thousands of people. However, the report
also highlights that the employment benefits of mining can be limited in some cases. For example, the report of William Baah-
Boateng (2018) states that mining operations may require specialized skills that are not available locally, leading to the need
to import labour or bring in workers from other regions. In addition, automation and technological advancements in the mining
industry may lead to a decrease in the number of jobs available.

13 Role of Mining on Infrastructural Development in the Community

Mining has been shown to play a significant role in the development of infrastructure in communities. Various studies have
explored the relationship between mining and infrastructure development in communities. The study by Agbogidi and Okonjo
(2018) examined the impact of mining on the development of infrastructure in the rural communities of Nigeria. The study
found that mining activities have positive effects on the development of infrastructure in these communities, including the
provision of roads, water supply, and electricity. Similarly, another study by Adjei and Yamoah (2018) explored the
relationship between mining and infrastructure development in Ghana. The study found that mining has contributed
significantly to the development of infrastructure in the country, including the provision of roads, hospitals, schools, and other
public facilities.

In contrast, a study by Baffour-Kyei et al. (2021) examined the impact of mining on the development of infrastructure in rural
communities in Ghana and found that although mining has contributed to the development of some infrastructure, it has also
led to the degradation of existing infrastructure such as roads and water supply systems. Another study by Chun-Chao et al.,
(2019) examined the impact of mining on the development of infrastructure in China. The study found that mining activities
have contributed significantly to the development of infrastructure in the country, including the provision of roads, railways,
and power plants. Mining companies can contribute to local development through infrastructure development initiatives such
as building schools, health clinics, and roads (Reed & Miranda, 2015). This can improve access to basic services and enhance
the quality of life for communities. Many mining companies have adopted corporate social responsibility initiatives aimed at
improving the social and economic well-being of communities affected by mining activities (Marutle, 2017). These initiatives
can include education and training programs, health and safety initiatives, and support for small-scale enterprises. Therefore,
the literature suggests that mining has a significant impact on the development of infrastructure in communities. However, the
nature and extent of this impact vary depending on the location, type of mining activity, and the policies and regulations in
place to manage the industry.

1. METHODOLOGY
2.1 Research Approach

The study employed a mixed methods research approach as it offers a better way of addressing the research problem than
qualitative and quantitative in isolation. The research approaches are plans and procedures for research that span the steps from
broad assumptions to detailed methods of data collection, analysis, and interpretation (Creswell & Creswell, 2018). The
strengths of one method overcome the limitations of another method. Hence, it validates its practice in the current context of
the research to explore the impact of mining in Nyoenpaling Chiwog.

2.2 Research Design

To conduct this study a convergent mixed methods research design is seen as an appropriate design that can help to guide this
study. According to Creswell & Creswell (2018), a convergent parallel mixed-methods design will simultaneously collect both
quantitative and qualitative data, merge the data, and use the result to understand the problem investigated. Following this
design, both forms of data were collected at the same time and then integrated the information in the interpretation of the
overall results. Thus, this study was carried away using both quantitative survey questionnaires and qualitative interview
questions simultaneously.

2.3 Target Population
A target population is a group of individuals or organizations from the population with some common defining characteristic

that the researcher can identify and study (Creswell, 2014). The target population is the source of primary data to answer the
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research questions. In this study, the target population was the household who were directly impacted by mining activities in
their Chiwog.

2.4 Sampling Technique

Sampling is the process of selecting a representative group from the population for the study. Sampling is vital for research
since it determines the accuracy of the research. Moreover, Palys (2015) iterated that there is no best sampling strategy because
which is best will depend on the context in which researchers are working and the nature of their research question. Therefore,
purposive random sampling was used. It is also known as judgmental sampling and a non-probability sampling technique used
in research where the selection of participants is based on the researcher's judgment or knowledge of the population being
studied. The researchers identified the participants who were representative of the population and then randomly selected from
that group. This technique was used as the population was difficult to define and the research question was focused on a specific
subgroup within the larger population.

2.5 Sample Size

The sample size was determined using purposive random sampling. According to Schumacher (2010), the sample size is a
critical consideration when conducting and evaluating research. The sample size will be decided in such a manner to include
relevant persons, even though not all will be expected as part of the sample (Simons, 2009). Trochim (2006) stated that the
researcher must focus on purposive sampling since the researcher will sample with a purpose in mind and has one or more
specific predefined groups based on the purpose of the research. The sample size is the group of participants in a study selected
from the target population from which the researcher generalizes to the target population (Creswell, 2014). For this study, 62
households from the Nyeonpaling chiwog under Phuntshopelri Gewog was the sample size. These participants were directly
impacted by the mining activities in their community.

2.6 Survey Questionnaire

In the quantitative phase, the survey guestionnaire was used to collect data from the respondents. According to Trueman (2019),
a survey questionnaire is a series of questions asked to individuals to obtain statistically useful information about a given topic.
The quantitative data was collected using 30 questionnaires based on three themes. The tools were developed based on 6 Likert
Scale Items. As per Joshi et al. (2015), the Likert scale is applied as one of the most fundamental and frequently used
psychometric tools in educational and social sciences research. The Likert scale is a set of statements (items) offered for a real
or hypothetical situation under study. Participants were asked to show their level of agreement (from strongly disagree to
strongly agree) with the given statement (items) on a metric scale.

2.7 Semi-Structured Interview

An interview is one of the most prominent forms of qualitative data collection since it enables researchers to understand
people’s perceptions, meanings, and situations (Punch, 2015). Likewise, Cohen et al. (2007) iterated that an interview is a
flexible tool for data collection enabling multisensory channels to be used. Semi-structured interviews were used for the
collection of qualitative data. The interviews were conducted with 12 participants for the qualitative sample based on 8 semi-
structured questions developed, and sub-questions were asked as necessary.

2.8 Data Analysis

Quantitative data collected was entered into Statistical Package for the Social Sciences-22 (SPSS 22) and cleaned for statistical
analysis. Descriptive statistics (mean and standard deviation [SD]) are used to describe and summarize the findings. The Raw
data gathered from the interview are transcribed, coded, and categorized into various themes for the interpretation of the
qualitative component of the data. According to Turner (2018), qualitative data is often elusive to researchers. Transcripts
allow one to capture original, nuanced responses from the respondents. You get their response naturally using their own
words—not a summarized version in your notes (Turner, 2018).

1. RESULTS AND DISCUSSIONS

This chapter presents the result and discussion for the field trip topic: “The Impacts of Mining on Local Livelihood and
Development in Nyoenpaling Chiwog under Phuntshopelri Gewog, Samtse”. Both quantitative and qualitative result analyses
are presented in this chapter. The quantitative result analysis was based on survey questionnaires collected from 62 participants.
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The qualitative analysis was done based on the results obtained from 12 interviewed participants. The chapter presents the
demographic profile of participants and a theme-wise analysis of data.

TABLE 1
DEMOGRAPHIC REPRESENTATION OF THE SURVEY PARTICIPANTS
Gender Count Percentage
Male 27 435
Female 35 56.5
Total 62 100
TABLE 2
DEMOGRAPHIC REPRESENTATION OF THE INTERVIEW PARTICIPANTS
Gender Count Percentage
Male 6 50
Female 6 50
Total 12 100
TABLE 3
PERCEPTION OF MINING
Perception of the impact of mining
Std. Level of o
N Mean Deviation Acceptance /o
B1. Mining activities are the.source of economic 62 519 0.99 Highly Positive 86.5
development in the community.
B2. Mlnmg_ activities have led to an increase in 62 513 0.97 Positive 855
household income.
B3. It reduces income inequality in the community. 62 4.34 1.02 Positive 72.3
B4. Mining activities increase my consumption
level due to higher income and purchasing power 62 4.58 0.88 Positive 76.3
over the years.
B5. | r_lotlced chang_es_ in the cost_of living since the 62 476 0.78 Positive 793
establishment of mining companies.
B6. The establishment of mining companies 62 485 0.97 Positive 80.8
enhanced my standard of living over the years.
B7. Mining has led to many improvements in
community development, such as infrastructure 62 4.89 1.04 Positive 81.5
and social services.
BS._The local community supports the mining 62 419 132 Slightly positive 69.8
project.
B9. Mining activities have environmental impacts,
including air and water pollution, deforestation, 62 2.76 1.4 Slightly Negative 46
and the destruction of natural habitats.
B10. The mining company has implemented
effective measures to mitigate the negative impacts 62 3.94 1.23 Slightly Positive 65.7
of mining on the environment.

Note: 1.00 — 1.82=Highly Negative, 1.83 — 2.65=Negative, 2.66 — 3.48= Slightly Negative, 3.49 — 4.31= Slightly Positive,
4.32 - 5.14= Positive, 5.15 — 6.00 Highly Positive. Adapted from Pimentel (2019)
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The study aims to investigate the community's perception of mining activities in terms of economic, social, and environmental
impacts, the impact of mining on employment opportunities, and the role of mining on infrastructural development. The study
collected data from 62 respondents using a structured questionnaire and twelve interviews based on semi-structured. The data
triangulation is done based on survey questionnaire responses, interviews, and literature review to get a holistic result. The key
findings are presented in terms of the mean (M) scores and standard deviation (SD) for each perception statement, which help
us measure how positively or negatively the community views the impact of mining activities.

The highest mean score in the quantitative dataset (Table 3) was found for statement B1, which indicates that the community
perceives mining activities as a significant source of economic development. The mean score of (M = 5.19, SD = .99) suggests
a highly positive perception and a remarkable 86.5% of the participants hold this view. This implies that the community
generally believes that mining has brought about economic benefits and opportunities. Similarly, statement B2 reveals a
positive perception, with a mean score of (M = 5.13, SD = .97) and 85.5% of participants agreeing that mining has led to an
increase in household income. This is another indicator of the community's positive view of the economic impact of mining
activities. Further, the qualitative data supports that mining activity positively impacts the community's economy as residents
are employed in mining. For instance, participants (P1, 3, 4, 7 & 9) state that compared to past years communities have
increased purchasing power and they reason mining activity as the source of income generation. This was evidenced through
the field visit by the researchers. According to the National Council Report (2013), state that mining and quarrying seem to be
an economically lucrative business in Bhutan. According to Galay (2006), mining can help the country's economic growth and
infrastructure development and reduce reliance on foreign aid. It is viewed as an opportunity to use the country's mineral wealth
to diversify the economy and reduce poverty.

On the other end of the spectrum, the lowest mean score was recorded for statement B9. Here, participants expressed concerns
about the environmental impact of mining, with a mean score of (M = 2.76, SD = 1.140) suggesting a slightly negative
perception. Nearly half of the respondents, 46%, are worried about issues such as air and water pollution, deforestation, and
habitat destruction caused by mining. Most responses from qualitative data agree that due to mining activity, there is a lot of
air pollution, noise pollution, and diversion in the flow of rivers especially in monsoon season due to the dumping of waste
from mining. According to the 2013 assessment study, unlawful dirt dumping in rivers and ravines is a typical occurrence close
to mining and quarrying operations (Gyelmo, 2021). It was observed on a field visit that the surroundings were full of dust in
the afternoon hours. It was definite since mining in this particular area is open-cast mining. In Bhutan, only opencast mining
is practiced because of the nature of the topography and mineral deposits (Norbu, 2013). Mining in Bhutan has been
controversial due to concerns over its impact on the environment and the local communities. While mining activities have
contributed to the country's economic growth, there are also concerns about the negative effects on the environment and the
well-being of local communities. According to Yangka (2021) research, mining activities have resulted in environmental
deterioration and biodiversity loss in numerous sections of the country. According to the study, mining activities have also
resulted in soil erosion, water pollution, and other environmental difficulties. Furthermore, the study emphasized the harmful
effects on local residents' health and livelihoods, particularly those living near mining operations. Similarly, Kuenga, (2017)
also underlines the negative impact of mining on the environment and communities in Bhutan. According to the research,
mining activities have resulted in the destruction of forests, the loss of agricultural land, and the displacement of communities.
The report also highlights that there is a lack of effective rules and monitoring procedures in place to ensure that mining
activities are carried out in an environmentally sustainable and socially responsible manner. Nevertheless, it was found that
mining companies try to address these issues to their capacity like sprinkling water on dusty unpaved road networks and
providing waste bins. But its impact is very minimal. However, it was learned that the mining company takes full responsibility
for reclaiming the mining site once mining is completed. For instance, PCAL has reclaimed its previous mining site at Utari,
and the regain of the environment was found positive during the field visit.

The current study explores the community's opinion of mining activities in terms of their economic, social, and environmental
consequences. According to the findings, the community has a positive impression of mining's economic and social
consequences, but a negative perception of its environmental impact. The study also suggests that the mining company needs
to implement more effective measures to mitigate the negative impacts of mining on the environment. Other concerned
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stakeholders can also play an important role in formulating valuable measures to bring positive change on the impact of the
environment.

TABLE 4
IMPACT OF MINING ON EMPLOYMENT OPPORTUNITIES

Impact of Mining companies on Employment Opportunities

N | Mean S.td'. Level of Acceptance | %
Deviation
C1. Mining has contributed _to the growth qf_ the local 62 | 492 0.93 Positive 82
economy through business opportunities.
C2. Mining has con_tr_lbuj[ed to the creation of several job 62 | 527 0.96 Highly Positive 88
opportunities in the business sector.
C3. It led to a significant increase in employment 62 | 529 0.97 Highly positive 88

opportunities for the local community.
C4. There is no issue of unemployment in the community 62 4.5 1.07 Positive 75
C5. Local resident prefers to work in the mining as they can

X 62 5.1 0.74 Positive 85
earn more income.
C6. Working in the mining industry is only the source of .
income for the people in the community. 62| 511 0.83 Positive 85
C7. The mining companies recruit more residents than 62 | 452 0.88 Positive 75
others.

C8. The mining company has collaborated with local

government and community organizations to support 62 | 4.32 0.9 Positive 72
employment opportunities.
C9. The mining company has re_spected \{vprkers rights and 62 | 495 0.86 Positive 83
provided safe working conditions.

C10. The mining company has provided training and skill 62 | 474 0.96 Positive 79

development programs for the local workforce.

The analysis of both quantitative and qualitative data in Theme 2 (Table 4), " Impact of mining companies on employment
opportunities,” provides valuable insights into how communities perceive the potential impact of mining on employment
opportunities offered by two mining (PCAL & SMCL) company. The findings reveal that communities hold positive
perceptions regarding on employment opportunities. Notably, item C3, which suggests that the community overwhelmingly
perceive mining as a significant contributor to employment opportunities with mean score (M = 5.29, SD =.97) and was rated
as highly positive by 88.2% of respondents. This indicates that the majority of the community believes that mining activities
have led to a substantial increase in employment opportunities, which is a crucial aspect of local economic growth. C2 closely
follows as the second-highest rated statement, with a mean score of (M = 5.27, SD = .96) and 87.8% of participants expressing
highly positive sentiments. This finding underscores the community's strong belief that mining has not only created jobs but
also contributed to the expansion of opportunities in the local business sector. In the absence of a different labour force mining
cannot be carried out. In employing labour preference is given to affected community. According to Subba (2020), the National
Assembly enacted a new clause in the Mines and Minerals Bill 2020 requiring at least 30% of job possibilities to be supplied
to members of the local community. According to NSB (2022) mining and quarrying alone has given employment to 1446 who
are primarily in mining. Further mining activities also create employment opportunities in business, transport system and many
more in manufacturing unit. The qualitative study also reveals that mining companies have employed good numbers of labours
from the community especially the low-skilled in the mining site. In the interview, a few respondents stated that “70% of
labours are employees from the local community.” However, the qualitative study (P3, 4, 7, 10 &12) reveals that there are
unemployment issues in the community. Further, the study reveals that most skilled labourers are from other parts of the
country. According to Subba (2020) Pugli spokesperson in the television justify that , just approximately 10% of the job chances
are allocated to local citizens. "However, the majority of those employment are blue-collar. "People from the community do
not get jobs at the supervisory levels," The rationale behind can be mining activity requires different skilled labour, and mining
company might have faced shortage of required skilled labour from particular community hence left with no option rather than
looking from other locations.
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Conversely, the lowest mean score was observed for statement C8, which suggests that the community's perception of
collaboration between the mining company, local government, and community organizations to support employment
opportunities is less positive. The mean score (M = 4.32, SD =.90) and 72% of participants holding a positive view indicate
that while the majority see positive collaboration, there's room for improvement in this area. The majority of qualitative
responses share similar opinions (P1, 3, 5, 6, 7, 9, 11, & 12) that strong collaboration among communities, mining companies,
and other relevant stakeholders can have better implications and other advantages for the community. There is room for
enhancing collaboration between the mining company, local authorities, and community organizations to further improve
employment opportunities and support for the workforce.

TABLE S
ROLE OF MINING ON INTRACULTURAL DEVELOPMENT

Role of Mining on Infrastructural Development in the Community

Std. Level of o
N | Mean Deviation Acceptance %
!31. Mining plgys a critical role_ in improving the quality of 62 | 2.69 191 Positive 78
infrastructure in local communities.
D2. M|n|_ng helps in developing better communication facilities in the 62 | 263 115 Positive 77
community.
. - i Slightly
D3. The residents are enjoying better road facilities. 62 | 402 |1.45 Positive 67
. S Slightly
D4. People are accessible to better health facilities. 62 | 411 | 1.19 - 69
Positive
D5_. Peop_le are accessml_e to better education facilities for their 62 | 268 0.92 Positive 78
children in the community.
D6. People are accessible to better banking services. 62 | 448 | 0.99 Positive 75
D7: I_D(_eople are provided with adequate and safe drinking water 62 | 218 157 Sllg_h_tly 70
facilities. Positive
D8. The mining company has contributed to the development of local .
roads and transportation systems. 621 4.52 118 Positive &
D9. Local communities are enjoying a better power supply. 62 | 4.84 0.89 Positive 81
D10. The mining company has _contrlbuted to the development of 62 | 439 | 1.05 Positive 73
local emergency services and disaster response systems.

Table 4 presents quantitative data on the role of mining on infrastructural development in the community. These findings
offer a numerical perspective mean and standard deviation ranging from (M = 4.02, SD = 1.45) lowest to mean (M = 4.84,
SD = .89) highest. Overall the table indicates the positive level of acceptance. This suggests that, on average, respondents
perceive mining has led to certain development of infrastructures in the community.

The highest mean score was recorded for statement D9. This statement indicates that the community overwhelmingly believes
that mining has contributed to improved power supply, with a mean score of (M = 4.84, SD = .89). An impressive 80.7% of
participants express a positive view in this regard. This suggests that most of the community feels that mining activities have
positively impacted access to reliable power, which is a vital component of infrastructure development. Similarly, D1, with a
mean score (M = 4.69, SD = 1.21) with 78.2% of participants holding a positive view. This statement highlights the
community's belief that mining plays a critical role in enhancing the quality of local infrastructure, emphasizing the positive
impact on various aspects of community life. Proper road network and power supply are a must in mining. These are the basic
infrastructures to function in mining activity smoothly. The qualitative analysis also supports the fact that the area contains
essential amenities such as roads, schools, and health care, which assist the local community indirectly. Adjei and Yamoah
(2018) investigated the relationship between mining and infrastructure development in Ghana. According to the research,
mining has substantially contributed in the construction of the nation's infrastructure, which includes highways, hospitals,
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schools, and other public structures. Similarly, according to Agbogidi and Okonjo's (2018) mining research in Nigeria, the
mining business has a positive impact on the development of local infrastructure such as roads, water supplies, and power.

However, statement D3 (The residents are enjoying better road facilities). This statement suggests that the community's
perception of improved road facilities is less positive, with a mean score of (M = 4.02, SD = 1.45) with 67% of participants
expressing a slightly positive view. This indicates that while the community acknowledges some positive changes in road
infrastructure, there is room for further improvements. The field visit findings reveal the same. It was found that road conditions
were not smooth at all. Roads were full of potholes, bumpy and dusty. Hundreds of heavily loaded trucks playing daily on the
road could have caused damage. Communities impacted by mining activities claim that there is no advantage to mining in their
communities, while the consequences threaten their livelihood and health (Subba, 2020). He further stated a representative
from Samdrupjongkhar's Phuntshothang hamlet stated that excavation activities had impacted their water sources and crop
output. According to him, farmers were only able to harvest roughly 50kg of paddy from a field that used to produce about
300kg. A similar view was shared by a representative of the afflicted Nyoepaling community, who expressed similar concerns.
He claimed that large and heavy vehicles were a major issue on the roadways and caused dust. "There should be more tankers
to sprinkle water on the road to reduce the dust problem.™" This was further supported by a qualitative study where participants
stated,”Road conditions are not that good and it turns bad during the summer season owing to heavy rainfall. Moreover, there
is no proper drainage and is full of dust.”

These findings underscore the community's belief that mining has had a positive impact on various aspects of infrastructure
development, such as power supply, overall infrastructure quality, and improved communication facilities. However, it is also
important to note that the community's perception of road facilities needs more attention and improvements. The study findings
emphasize the multifaceted role of mining in influencing infrastructure development within a community. It underscores the
need for mining companies and local authorities to work together to address infrastructure challenges and further enhance the
positive impact on community well-being. These community perspectives are invaluable in assessing the holistic effects of
mining activities on local development.

V. CONCLUSION

Mining activity in the Nyoenpaling community has both negative and positive impacts. While mining has provided employment
opportunities and increased economic growth as well as the development of infrastructure in communities, it has also caused
environmental degradation, air pollution, land pollution, and social disruptions. It is important for stakeholders to carefully
consider these impacts and implement measures to minimize negative consequences while maximizing the positive ones.
However, the benefits of mining must be carefully balanced against its potential negative impacts, and it is important to ensure
that mining activities are conducted in a way that minimizes harm to the environment and respects the rights of local
communities. Overall, the impact of mining on local livelihoods is a complex and challenging issue that requires a
multidisciplinary and collaborative approach. By working together, governments, communities, and mining companies can
ensure that mining activities are conducted in a way that respects human rights, protects the environment, and supports
sustainable economic development. This will require ongoing monitoring, evaluation, and adaptation of policies and practices
to ensure that the benefits of mining are maximized while its negative impacts are minimized. The study findings recommend
the following points for sustainable mining with minimum impact on local communities.

1. Mining companies may engage with local communities and involve them in the decision-making process. Community
engagement should be an ongoing process that includes regular consultations and open communication channels.

2. Mining projects may prioritize local employment and provide opportunities for skills development and training. This can
help enhance the livelihoods of community members by creating job opportunities and building their capacity to participate
in the mining industry or other sectors.

3. Mining companies may promote local economic development by creating job opportunities for local residents, supporting
local businesses, and investing in local infrastructure development.

4. Mining companies may conduct regular environmental and social impact assessments to monitor the effects of mining on
the local environment and communities.

5. Mining companies may contribute to the development of social infrastructure like healthcare facilities, education,
transportation, and other essential amenities that can improve the livelihood of the community.
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