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Abstract:  

The extraction of mineral resources in mining areas often poses complex challenges that 

significantly impact the quality of life (QoL) of the surrounding communities. This review 

critically examines a selection of case studies focusing on the spatial modeling of QoL 

indices in various mining regions. The analysis investigates the multifaceted interplay 

between mining activities and the well-being of local populations, considering socio-

economic, environmental, and health-related factors. Through the exploration of diverse 

case studies, this review highlights the nuanced dynamics of QoL in mining areas, shedding 

light on the intricate relationships between resource extraction, societal well-being, and 

sustainable development. The findings emphasize the significance of spatial modeling 

techniques in understanding and quantifying the impact of mining on QoL, offering 

valuable insights for policy formulation, community engagement, and sustainable resource 

management in mining regions. This review underscores the importance of a holistic 

approach that integrates spatial analysis, socioeconomic assessments, and community 

participation in mitigating the adverse effects of mining and enhancing the overall quality 

of life in affected areas. 
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Introduction:  

A review of selected case studies on the spatial modeling of quality of life (QoL) indices in 

mining areas holds significant significance in the realm of geographical research, 

contributing to a nuanced understanding of the intricate dynamics between mining 

activities and the geographical landscape. In the present research paper total thirteen case 

studies has been taken for review. It covers various dimensions related to study of spatial 

modelling and quality of life in mining areas.  In this review an attempt has been made to 

discover- how geographers and scholars across various disciplines are concerned in study 

of quality of life (QoL) indices in mining areas? What are the approaches, research 

procedure have been applied and what are the findings of various studies.  

Case Study- 1 

In their study, Kazantseva et al. (2021) extensively discussed the active research on the 

quality of life of the population, which commenced in the latter half of the 20th century in 

the United States. This research has garnered attention from prominent international 

organizations, including the United Nations (UN), the World Health Organization (WHO), 

the International Labour Organization (ILO), the Organisation for Economic Cooperation 

and Development (OECD), among others, who have dedicated efforts to studying the 

complexities and challenges of quality of life. Specifically, the paper under review delves 

into the intricate issues surrounding the quality of life of the population residing in coal-

mining regions. By conducting a thorough analysis, the paper aims to explore potential 

solutions and pathways to improve the quality of life for the population in these coal-

mining regions. Through this research, valuable insights and recommendations can be 

gleaned to address the identified issues, foster sustainable development, and ultimately 

enhance the well-being and livelihoods of the people living in these regions. 

Case Study- 2 

In their meticulous study, Górniak-Zimroz and Pactwa (2016) extensively explored the 

mineral districts of Lower Silesian Province in southwest Poland, unearthing a multitude 

of Social and Environmental Conflicts Resulting from Open-Cast Mining. The impact of 
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mining activities on human health and quality of life emerged as a critical concern. The 

negative consequences of mining were observed to manifest in various ways, such as 

deformations of the land surface or contamination of soils, air, and water. Furthermore, 

the extraction of minerals often entailed the clearing of housing and transport 

infrastructures located within the mining area, leading to disruptions in the local 

community. The immediate vicinity of mining deposits also experienced a decline in 

property values, adding economic strain to affected residents. Moreover, the mining 

operations contributed to elevated stress levels in the local population, primarily due to 

noise exposure. The awareness of these detrimental consequences associated with open-

cast mining activities often resulted in conflicts between mining entrepreneurs and 

various stakeholders, including self-government authorities, societal groups, and non-

governmental organizations. These conflicts stemmed from differing perspectives on 

environmental preservation, social well-being, and sustainable development, making it 

imperative to address these challenges through effective dialogue and proactive measures. 

By gaining an in-depth understanding of the complexities arising from open-cast mining, 

this study provides valuable insights for stakeholders to navigate potential conflicts and 

strive towards achieving a balance between economic interests and the preservation of 

human and environmental well-being in mining regions. 

Case Study- 3 

In their comprehensive research paper, Manoj (2015) undertook an ambitious endeavor to 

depict the impact of mining activity on the socioeconomic condition of the local 

inhabitants residing around the iron ore mines of Keonjhar district in Odisha, India. 

Notably, the study area is inhabited by a primitive tribal group indigenous to Eastern 

India, making it imperative to understand the specific challenges faced by these 

communities in the context of mining activities. To gain insights into the prevailing 

conditions, the researchers conducted interviews with 1204 individuals, employing a well-

structured questionnaire that took into account factors such as occupation, caste, and the 

prevailing economic and social circumstances. Through this approach, the researchers 

sought to assess the Quality of Life (QOL) experienced by the local inhabitants. The major 
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findings of the study laid bare the stark reality that despite the region's abundant mineral 

resources, the socio-economic condition and overall quality of life of the inhabitants 

remained far from satisfactory. The indigenous population faced significant hardships, 

including inadequate access to education, substandard sanitary and housing facilities, 

limited possession of assets and vehicles, and persistently low per capita income levels. 

These findings underscored the urgent need for both mining companies and governmental 

authorities to prioritize efforts aimed at improving the economic status of the local 

populace. By enhancing economic opportunities, providing better access to education and 

healthcare, and investing in social and infrastructural development, it is possible to uplift 

the quality of life for the indigenous communities living in proximity to mining sites. Such 

initiatives can pave the way for a more equitable and sustainable future for these 

marginalized populations, fostering a harmonious balance between economic 

development and the well-being of local inhabitants. 

Case Study- 4 

In his comprehensive review paper, Emmanuel (2018) delved into an in-depth 

examination of the impact of mining on health and pollution in Ghana, shedding light on 

the multifaceted nature of this industry. Like any other industrial sector, mining presents 

both benefits and risks to the communities where mineral deposits are located. The study 

meticulously reviewed a wide range of data, drawing from existing literature, as well as 

incorporating recent findings from co-authors, to provide a comprehensive understanding 

of the causes, current status, trends, and consequences of mining activities on the 

environment and human health. One of the key areas of focus was the environmental 

impacts of mining, which encompassed various aspects such as water pollution, 

degradation of forest resources, depletion of soil nutrients, and the destruction of wildlife 

habitats. The consequences of these environmental disruptions have far-reaching 

implications, affecting not only the ecological balance but also posing significant threats to 

human health and well-being. Water bodies, a critical resource for both human 

populations and wildlife, were identified as particularly vulnerable to pollution caused by 

mining activities. The destruction of wildlife habitats had a cascading effect on the delicate 
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ecological balance, leading to a loss of biodiversity and the disruption of natural 

ecosystems. This had implications for species survival, ecological resilience, and the 

overall health of the environment. Perhaps most significantly, the review highlighted the 

threats to human health arising from mining-related pollution and environmental 

degradation. The release of toxic substances and airborne pollutants from mining activities 

posed serious health risks to the population living in the vicinity of mining operations. 

Respiratory illnesses, skin diseases, and other health problems were identified as major 

concerns, particularly among those exposed to mining-related pollutants for extended 

periods. 

Case Study- 5 

In their comprehensive study, Mishra et al. (2008) sought to present a detailed 

socioeconomic profile of the communities residing in the vicinity of the mining areas 

operated by Mahanadi Coalfields Limited at Talcher and Ib Valley in India. The primary 

objective of the research was to generate baseline data that could serve as a foundation for 

future interventions aimed at improving the well-being of the local population. To assess 

the Quality of Life (QOL) of the inhabitants, the researchers utilized an innovative indexing 

approach that incorporated crucial factors such as occupation, caste, and land ownership. 

This multifaceted approach allowed for a comprehensive evaluation of various dimensions 

that impact the quality of life experienced by the community members. The outcomes of 

the study revealed a diverse range of QOL indices, derived from the identified value 

functions, which provided valuable insights into the living conditions and well-being of the 

population. The overall quality of life index, based on these value functions, ranged from 

2.93 (indicating a state of very poor quality of life) to 4.12 (characterizing a state of poor 

quality of life), with an average score of 3.27 out of 10. These scores indicated the pressing 

need for improvement in the living standards and overall conditions of the communities 

residing near the coal mine areas. The research findings acted as a clarion call for the coal 

mining company to take proactive steps in addressing the challenges faced by the local 

communities. By acknowledging the existing socioeconomic disparities and investing in 

the improvement of living conditions, Mahanadi Coalfields Limited can foster a more 
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inclusive and equitable environment for the population living in the vicinity of the coal 

mine areas. Through such interventions, the company can play a pivotal role in positively 

impacting the quality of life of the communities, ensuring their well-being, and 

contributing to the overall sustainable development of the region. 

Case Study- 6 

Seshadri R. (2013) placed paramount importance on water as a critical resource for all 

economic activities, spanning from agriculture to industry. Despite the planet's abundant 

water, only a minute fraction is accessible to us as fresh water, making water quality 

assessment a crucial aspect of environmental quality management. The significance of 

water quality extends beyond basic necessities, as it forms the foundation for health, 

hygiene, progress, and prosperity in society. With water being a precious and finite 

resource, efficient water management becomes indispensable for enhancing the overall 

quality of life. The study focused on the water quality assessment in the areas of Tirupati 

and Guntur, where water samples were collected from various locations and subjected to 

rigorous analysis of physicochemical parameters such as Total Dissolved Solids (TDS), 

Total Hardness (TH), Chloride (Cl), and Nitrate (NO3) using standard laboratory 

techniques. By comparing the results obtained in this study with established standards, 

valuable insights were gained to effectively monitor and manage water pollution in the 

study area, specifically in the context of Jharia Coalfields. The research findings and the 

application of association rules emerged as invaluable tools to ensure the preservation and 

safeguarding of water quality, thereby contributing to sustainable water management 

practices and the betterment of the surrounding communities' quality of life. 

Case Study- 7 

Sen et al. (2012) directed their focus towards understanding the dynamics of Quality of 

Life (QOL) in the context of coal mining groups, drawing on Maslow's hierarchy-of-needs 

theory. This theory has been widely utilized to predict the developmental trajectory of 

QOL in countries over time, and the researchers sought to explore its applicability in the 

specific context of coal mining communities in India. The study aimed to derive a 

methodological validation of a quality-of-life questionnaire that had been specifically 
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tailored for the study area, aligning it with the unique challenges and circumstances faced 

by residents in this problem-ridden region. Central to the objective of the research was the 

standardization of a questionnaire tool capable of effectively assessing the QOL of 

individuals living in the targeted area. To accomplish this, the researchers employed a pre-

tested 16-parameter questionnaire tool, through which they established factorial validity 

by identifying 13 relevant parameters. This process ensured that the questionnaire was 

both reliable and valid, establishing its effectiveness in capturing the various dimensions 

of QOL experienced by the coal mining communities. The results indicated that the derived 

questionnaire tool proved to be highly reliable and valid, confirming its suitability for 

assessing QOL in the study area. The findings held significant implications for 

policymakers, researchers, and stakeholders, providing them with a robust and accurate 

means of evaluating the quality of life of the coal mining communities. Armed with this 

methodological validation, policymakers can tailor their strategies and interventions to 

address the specific challenges faced by these communities, foster sustainable 

development, and enhance the overall well-being of residents. The study contributed to 

the advancement of knowledge on the QOL dynamics in coal mining regions and set the 

stage for future research and initiatives to improve the conditions and prospects of the 

affected populations. 

Case Study- 8  

In their comprehensive paper, Sahoo and Senapati (2021) undertake a meticulous analysis 

of the vulnerability of households to the impacts of coal mining operations in the Talcher 

Coalfields region of Odisha, India. To assess this vulnerability, the researchers employ two 

key indicators—the livelihood vulnerability index (LVI) and the livelihood effect index 

(LEI)—in both active coal mining and non-mining villages. The findings of the study reveal 

that the mining villages exhibit higher vulnerability levels compared to the non-mining 

villages, signifying the disproportionate impact of coal mining activities on the well-being 

and livelihoods of the communities residing in these areas. Delving into the factors 

contributing to livelihood vulnerability, the study identifies the dominant role played by 

the natural disaster, climate variation, and environmental quality (NDCVEQ) indicator. 
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This critical factor significantly influences the overall vulnerability levels of the households 

in the mining villages, highlighting the considerable environmental risks posed by coal 

mining activities. The study further examines the effects on other dimensions of livelihood, 

such as water (W), health (H), and finance (FIN), which also contribute to the heightened 

vulnerability experienced by households in the mining villages. In exploring the livelihood 

effect index (LEI), which encompasses five key capitals—human, social, financial, physical, 

and natural—the researchers discover that the natural capital and financial capital are 

more adversely affected in the mining villages than in the non-mining villages. This 

indicates that coal mining activities have a greater impact on the natural resources and 

financial well-being of households in the mining areas, exacerbating their vulnerability and 

socio-economic challenges. 

Case Study- 09 

In their comprehensive paper, Hota and Behera (2015) undertake a rigorous assessment 

of the profound impact of coal mining on agriculture and human health in the Ib Valley 

region of western Odisha. Drawing upon household-level data, the researchers conduct an 

in-depth analysis of four mining villages exposed to significant pollution from coal mining 

activities, and compare the findings with those of two control villages situated in non-

polluted areas. The study reveals a striking disparity in agricultural productivity between 

the mining and control villages, as the average yield per acre in the mining villages is 

significantly lower than that in the non-polluted control villages. This alarming finding 

highlights the adverse consequences of coal mining on agricultural land and its capacity to 

support productive farming activities. 

Beyond the implications for agriculture, the research also unveils the harrowing impact of 

coal mining on human health in the region. Among the various health issues plaguing the 

inhabitants, respiratory illnesses emerge as the most prevalent and costly health problem 

among the individuals residing in the area near the coal mines. The proximity to mining 

operations exposes the local population to harmful pollutants, dust, and other airborne 

particles, leading to respiratory distress and chronic health conditions. Additionally, the 

study identifies a pattern wherein females and illiterate individuals are disproportionately 
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affected by respiratory illnesses, accentuating the gender and education-based health 

disparities in the mining-affected communities. 

The findings of Hota and Behera's research paper present a compelling case for 

recognizing the multifaceted impact of coal mining on both agriculture and human health. 

The significant reduction in agricultural yield underscores the urgent need to implement 

sustainable and environmentally conscious mining practices that mitigate the detrimental 

effects on the region's agricultural productivity. Furthermore, the prevalence of 

respiratory illnesses highlights the importance of comprehensive health interventions, 

targeted especially towards vulnerable segments of the population. Policymakers and 

stakeholders are called upon to address the complex challenges posed by coal mining in 

the region, aiming for a balanced approach that upholds both environmental sustainability 

and the well-being of affected communities. By adopting a holistic and equitable strategy, 

the goal of achieving a healthier and more prosperous future for the inhabitants of the Ib 

Valley region can be realized, where the adverse impacts of coal mining are minimized, 

and the social and economic welfare of the people is prioritized. 

Case Study- 10 

Githiria and Onifade M (2020) delve into the crucial role mining has played in the 

economic development of well-established countries like the USA, Canada, and Australia. 

Mining, as a cornerstone of their economies, has been instrumental in generating wealth 

and driving progress in these nations. Interestingly, the paper highlights that mineral 

resources in developing countries also hold immense potential to propel socio-economic 

development, potentially elevating their status to levels equivalent to first-world nations. 

This realization presents a unique opportunity for citizens of developing countries to 

improve their quality of life and standard of living through the responsible and sustainable 

extraction of mineral resources. To present a well-rounded and unbiased perspective, 

Githiria and Onifade M draw upon practical examples from three developing countries—

Kenya, Zambia, and Nigeria. Through these case studies, the paper endeavors to shed light 

on the common pros and cons of mining in a broader context that resonates with 

developing nations. The issues tackled in greater detail include examining the impact of 
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good and bad governance practices in mining operations, the potential for corruption and 

its consequences, the alarming prevalence of child labor in some mining regions, and the 

risk of diseases spreading in communities located near mining sites. By offering this 

comprehensive assessment, the authors aim to equip policymakers, stakeholders, and 

communities with valuable insights into the complexities surrounding mining in 

developing countries. The paper emphasizes the need for proactive measures to address 

the challenges associated with mining while capitalizing on the opportunities it presents 

for socio-economic advancement. In doing so, developing countries can steer their path 

towards sustainable and inclusive development, one that embraces the principles of good 

governance, prioritizes the welfare of their citizens, and safeguards the rich tapestry of 

their cultural heritage. By heeding the lessons gleaned from these case studies, the paper 

advocates for a collective effort in fostering responsible and equitable mining practices in 

developing nations, thus unlocking the full potential of mineral resources for the 

betterment of society at large. 

Case Study -11 

In their in-depth study, Paltasingh and Satapathy (2021) narrow their focus to the two 

major coalfields of Talcher and Ib valley, which play a pivotal role in India's energy 

landscape. The abundant and cost-effective nature of coal has made it a crucial resource 

for meeting both essential and non-essential consumption needs in India. As a result, coal 

mining has become a significant contributor to the country's revenue generation, 

industrialization, and employment opportunities, fueling economic growth and 

development. However, despite the apparent benefits, the paper sheds light on the 

multifaceted challenges posed by opencast coal mining activities in these regions. The 

authors highlight that the mining practices have led to a plethora of adverse externalities, 

which pose serious threats to the livelihoods of the local communities. These communities 

often rely on natural resources and traditional occupations, which can be severely 

disrupted by the mining operations. By examining the adverse effects on livelihood 

capitals, Paltasingh and Satapathy's paper seeks to raise awareness about the complex 

dynamics between coal mining and local livelihoods. The research calls for a nuanced 
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understanding of the social, economic, and environmental consequences of mining 

practices, urging policymakers and stakeholders to adopt a comprehensive and 

sustainable approach. Such an approach should not only prioritize economic growth but 

also take into account the well-being and interests of the local communities, ensuring that 

development is inclusive and environmentally responsible. 

Case Study- 12 

In their insightful article, Dubey et al. (2022) delve into the intricate dynamics of intra- and 

inter-class relations and their profound impact on the development process. Drawing 

upon ethnographic fieldwork conducted in the bauxite-rich plateau of Gumla district in 

Jharkhand, the researchers shed light on how the notion of development takes shape in 

this mining region, particularly through the lens of compensation. The study highlights 

that compensation mechanisms employed in the mining operations make financial 

resources available to landowners, thereby providing private capital with access to the 

region's valuable natural resources. While this influx of compensation may initially seem 

beneficial, the paper raises concerns about its implications for the development process 

and local communities. One of the key arguments put forth by the researchers is that the 

tension between capital accumulation and the reproduction of household livelihoods 

constantly reconfigures the development trajectory in the mining region. The increasing 

reliance on compensation as a means of economic support can lead to a heightened 

dependency of the local population on the market, as traditional livelihoods and 

sustainable practices are gradually replaced by a compensation-driven economy. Through 

their research, Dubey et al. aim to shed light on the nuanced complexities of development 

in mining regions. The findings underscore the importance of critically examining the 

models and approaches adopted for development in such areas to ensure that they are 

inclusive, sustainable, and respectful of the rights and well-being of the local inhabitants. 

Case Study- 13 

In their comprehensive report titled "Policy Brief: Governance of mining in India: 

responding to policy deficits," Ganeshan et al. (2020) delve into the intricacies of the 

reform efforts undertaken in the minerals sector in response to both global and national 
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pressures. Recognizing the significance of responsible and sustainable mining practices, 

the authors examine the implications of the National Mineral Policy (NMP) and the 

Minerals and Metals Development and Regulation (MMDR) Bill, which represent new 

initiatives aimed at addressing various challenges faced by the industry and local 

communities. The NMP and MMDR Bill are instrumental in shaping the governance of 

mining in India, emphasizing a pro-people approach to mineral resource management. 

These policy measures incorporate clauses that focus on benefit-sharing, striving to ensure 

that the benefits derived from mining activities are distributed equitably among all 

stakeholders, especially local communities and marginalized groups. By promoting 

benefit-sharing, the policies aim to address the historical imbalances and social disparities 

that have arisen from mining operations. The authors emphasize the importance of 

minimizing the ecological footprint of mining activities through these policy measures. By 

recognizing the imperative to protect the environment and natural resources, the NMP 

and MMDR Bill seek to promote sustainable mining practices that minimize the negative 

impact on ecosystems and biodiversity. This not only safeguards the ecological balance but 

also ensures the long-term viability of mining operations. The report also highlights the 

significance of improved participation in decision-making processes related to mining. By 

actively involving local communities, indigenous groups, and other stakeholders in the 

decision-making process, the policies aim to foster greater transparency, inclusivity, and 

accountability in the governance of mining operations. This, in turn, empowers affected 

communities to voice their concerns and aspirations, allowing them to actively shape the 

development trajectory in their regions. 

Conclusion:  

This review aids in comprehending the spatial distribution of QoL indicators in mining 

regions, allowing for the identification of spatial patterns, hotspots, and disparities in living 

standards within these areas. This review can offer valuable insights into the spatial 

variations of QoL, thereby enabling geographers to develop comprehensive spatial models 

and maps that depict the intricate relationship between mining activities and the well-

being of local communities. Similarly, this review facilitates the exploration of the 
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geographical implications of mining on various aspects of QoL, including socio-economic, 

environmental, and health-related dimensions. By examining these geographical 

implications, the review can contribute to the development of a spatially informed 

framework that guides the formulation of targeted policies and interventions aimed at 

mitigating the adverse effects of mining on the geographical landscape and improving the 

overall QoL of affected communities. This review serves as a valuable resource for 

geographers interested in studying the spatial dynamics of resource extraction and its 

impacts on land use, land cover, and the natural environment. By synthesizing findings 

from diverse case studies, the review can facilitate the identification of geographical factors 

that contribute to the sustainability of mining practices, enabling geographers to advocate 

for the implementation of sustainable land management strategies and the preservation of 

critical ecosystems in mining regions. Finally, the review can inspire further geographical 

research endeavors, encouraging the exploration of innovative methodologies and 

interdisciplinary approaches that integrate spatial modeling techniques with geographical 

analyses to address the complex geographical challenges associated with mining activities 

and their repercussions on the quality of life in affected regions. 
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