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Mining activities stimulate environmental and socio-
economic impacts on the local and mining communities
right from its commencement and continues throughout the
life cycle of the mine. The communities in the neighbourhood
of mining gradually adopt a typical life-style that is highly
influenced by the mining. The impacts exaggerate once the
mining activities ceases. Mine closures can result in major
adverse socio-economic impacts on local and mining
communities, in turn affecting their overall quality of life.
Thus, it is essential to predict the socio economic impacts of
mine closure on local and mining communities. This paper
makes an attempt to develop a conceptual model for post
closure quality of life to assess the socio-economic impacts
of mine closure on local and mining communities.

Keywords: mine closure, socio-economic impacts,
quality of life, conceptual model.

1. Introduction

For the past two decades or so, mine closure has become
one of the most difficult issues faced by mining
companies, local communities and governments of

developed and developing countries around the world. Mines
have a limited lifespan, which is determined by the quantity
and quality of the mineral deposit being extracted. Mine
closure is the process of terminating mining operations either
temporarily or permanently. When a mine closes, the impact
is often more dramatic than it would be for other kinds of
industry, as mines commonly constitute a great proportion of
the local economy (Digby, 2012). Mine closure is associated
with safety, environmental, social risks and significant
liabilities if closure plan fails. In the traditional remote mining
town, closing the mine often means closing the town as well,
since there are few or no alternative employment
opportunities available in the mining town.

In most of the countries including India, mining
companies are required to prepare mine closure plans before
starting of mining operations and require financial indemnity
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to ensure reclamation (PMA, 2005; IBM, 2003; Redgwell,
1992). Planning for mine closure has mainly focuses on the
environmental mitigation and costs of closure as the most
essential features of rehabilitation. However, such strict
regulations have not been imposed to address the socio-
economic impacts of mine closure. The closure of mining
activities along with environment, also impacts local economy,
demographics, public health, education, anti-social
behaviours. Hence, recently the socio-economic impacts are
increasingly being recognised as critical. Most of the
companies worldwide are now discussing mine closure
impacts with the local community in advance of mine
construction and operation. Hoskins suggests that socio-
economic impact assessments might become the tool for
addressing socio-economic impacts in the same way has
environmental impact assessments tool for measuring
environmental impacts (Bastida, 2005). It is clear from detailed
literature survey that the socio-economic issues of mine
closure and the impacts on workers and their families, local
communities, and the local economy must also be addressed
in the mine closure plan. This paper makes an attempt to
develop a conceptual model for post closure quality of life to
assess the socio-economic impacts of mine closure on local
and mining communities.

2. Background

2.1 MINE CLOSURE

Mines are closed when the ore depletes or deposits
becomes unworkable or low prices of minerals/metals or the
low grade of mineral making the mine uneconomical to
operate or the mine becomes unsafe or limitations involving
social or environmental aspects, or renewal of the mining lease
refused or rationalization and privatization or change in
policies of government (Clark et. al., 1998; David, 2006) or the
company loses interest in the mine (Ryan, 2006). In order to
reduce the burden of subsidies on the budget, government
may demand for the closure of uneconomic mines (Michael,
et al., 2003). Mine closure is the process of terminating mining
operations either temporarily or permanently. Due to depletion
of the deposit, or when the mine becomes unsafe to work,
mines may be closed permanently. When commodity prices
drop or market conditions are weak, mines may be closed
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temporarily as stakeholders expect the
situation to change. If however, the situation
does not improve, the closure may become
permanent. Closure of the mine can be
planned, sudden or unplanned (Vladimir P, et
al., 2012).

The closure involves a group of actions
including physical shutdown of the mine and
the associated activities, such as final
reclamation, equipment removal, community
disengagement, employee laying-off, debt
settlement (Otto, 2009), water and waste
management, etc. Of all the issues, managing
the environmental impacts of mining and
rehabilitation of mine land after mine closure
have been major concerns for governments
and mining companies (Andrews-Speed,
2005). It is important that mine closure is
undertaken in a planned and effective manner
to avoid hazards and pollution in the future. Unplanned mine
closure is associated with safety, environmental, social risks
and significant liabilities. For mining company and
government, unplanned mine closure can bring large
environmental liabilities and clean-up costs (Sarkar and
Sarkar, 1996) unless they set the right frameworks.

2.2 SOCIO-ECONOMIC IMPACTS OF MINE CLOSURE

Mine closure can have a positive and negative impact on
both the physical environment and the socio-economic
structure of the region. The closure of the mine serves to
highlight and accelerate the already existing environmental
and social consequences of mining and without a doubt a
very important threat (Mary, 2008; Lucrina, 2010; CSRM).
Mine closure is multi-factorial and one cannot assume that
environmental issues are the only issues requiring focus from
senior management (Laurence D, 2003). Ineffective and
inefficient mine closure activities in reality leads to
interruption of social services, community cohesiveness,
simultaneously a decline in economic activities; it can also
be a cause for displacement of communities (Khanna, 2000;
Singh, 2008). Displacement often brings with it economic,
social and environmental risks (Ryan, 2006). Fig.1 shows the
environmental and socio-economic impacts due to mine
closure.

The impacts of mine closure on the local and mining
communities are often severe. Mine closure may result in a
sharp decline in their quality of life. Such experiences
frequently induce anxiety and stress. The shattering effects
of mine closure on the mining communities are manifest in the
corrosion of the physical environment, law and order and
participation in the community life. During the last few years,
in developing countries, the number of closed mining sites
has exceeded that of the new mining projects, thus leading to
massive unemployment among the miners (Lucrina, 2010), and

therefore, social consequences are unavoidable that included
increased alcohol consumption, crime and illegal activities
etc., (Bowes, 2010). Welfare facilities which were provided at
the time of mining activities may not be continued and
withdrawal of a range of informal services which were
provided by the mine management once the mine is closed
(Michael, 2003).

The local business community, which once prospered
because of its association with the mine, must adjust to leaner
times. This demands to search for alternate forms of livelihood
and employment putting them to difficulties of relocation and
the inability to find employment with known skills, which may
not be useful in the new environment. In most of the mining
regions, a major portion of government revenue comes from
mining taxation and royalties (Laurence, 2006). Thus, there is
a natural question that after the mine closure will the
government be able to maintain the same level of income.
Mine closure may leave a severe impact on the government’s
ability to maintain its services to its citizens. Similarly, mining
communities that received direct income from the mine will see
a sharp decline in their income.

Thus, it is very important for governments and
communities to understand and plan for the possible event
of mine closure. There is a great need to develop non-mining
activities and other productive assets in every mining region
that will last beyond the life of the mine and generate income
for future generations. At the same time, it is typically not
possible to replace the economic benefits of the mine
completely; major adjustments will likely be required.

Mine closure is very crucial and important phase in the
mining life cycle, because the post closure impacts of
unplanned closing of a mine are severe and pose potential
threat to human safety, health and environment
(Chattopadhyay, 2001).The major impact of mine closure like

Fig.1 Environmental and socio-economic impacts due to mine closure
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loss of employment, labour migration, discontinued service
and facilities, loss of community cohesiveness and
environmental degradation have close relation with quality
of life (QOL) of the local and mining communities.

2.3 QUALITY OF LIFE

The World Health Organization (WHO) defines “Quality
of Life as individuals’ perception of their position in life in
the context of the culture and value systems in which they
live and in relation to their goals, expectations, standards
and concerns”. For any given family/society the following
points should be taken into concern during defining the
QOL: that QOL is a dynamic phenomenon and it varies with
time and varies according to geographical location and
physiographical changes, etc. It depends on the status of
development of the people and their aspirations (Saxena,
2008). It is a broad ranging concept affected in a complex
way by the person’s physical health, psychological state,
level of independence, social relationships, personal beliefs
and their relationship to salient features of their
environment.

Quality of life is a widely used concept. It is used by
common people as well as by governments and local and
international organizations. It usually refers to a life which is
considered as a good one, well-lived, and being of value
(Mariano Rojas, 2009). It may also refer to the presence of
those conditions that favour such a good life. Many
features enter into the equation and these are not limited to
purely material or monetary aspects. The concept of QOL is
much wider than standard of living conditions, it also takes
into account working conditions, the degree of social
integration, health and education, whether people are mostly
fragile economically or physically, etc (Albouy, 2010).The
concept of QOL was initially applied in the field of
sociology, but currently it is commonly applied to other
disciplines also such as, disability studies (Jones et al.,
1996), social services (Linda, 2005), environment (Robert,
2003), rehabilitation (Fabian, 1990), health, medicine,
education (Derrett, 1999; WHO, 1997; Gill, 1994), and others.
QOL studies are emerged as unique concept of setting the
goals for services and assessing their impacts on people’s
routine lives (Felce, 1997) in many developed and
developing nations. QOL’s objective is to bring together the
developmental change in the individual and their identities,
life style and finally make the people to live quality lives.

The mining industry has used several environmental and
economic indicators to assess its performance (Azapagic,
2004) in its attempts for sustainability. In recent years, QOL
assessment has proved to be one of the best instruments
towards sustainability. Mining activities improve the QOL of
the mining and local communities, since it contributes direct
and indirect employments, social services, local and national
economic developments (Figueroa, 2003; Patricio, 2001). But
the QOL of mining and local communities may reduce when

mining activities cease. The critical query involved in the
present investigation is how mine closure decisions impacts
the wellbeing of the mining and local communities.

2.3.1 Measuring quality of life

Earlier to the 1970s for forecasting human welfare only
objective indicators were used (George, 1997), during 1970s
personal income, housing, education, health and
recreational facilities, and environmental factors were
recognized as contributors to QOL (Pacione, 1982;
Rogerson, 1989). Later, there was a noticeable change in
how quality of life was defined and measured. Subjective
measures were used to mediate the limitation associated with
using objective indicators to measure QOL (Abrams, 1977).
In the last few decades, scientists offered several alternative
approaches to defining and measuring quality of life: social
indicators such as health and levels of crime, subjective
well-being measures (Land, 1996) i.e. assessing people’s
evaluative responses to their lives and societies, and
economic indices (Diener, 1997). These alternative indicators
assess three major philosophical approaches to determining
the quality of life (Brock, 1993). The first approach describes
characteristics of the good life that are dictated by normative
ideals based on religious, philosophical, or other systems.
The second approach to defining the good life is based on
the satisfaction of preferences. The third approach is in
terms of the experience of individuals. After reviewing
various approaches strengths and weaknesses, Diener
(1997) has argued that social indicators and subjective well-
being measures are necessary to evaluate a society, and add
considerably to the regnant economic indicators that are
now favoured by policy makers.

Recent reviews on QOL studies recommend both
objective and subjective indicators are essential to measure
QOL (Smith, 2000; Felce, 1997). Both subjective and
objective approaches find predominance in QOL
measurement. Few researchers used both objective and
subjective indicators in assessing QOL of mining
communities using the socio-economical, political,
biophysical, biomedical, and spiritual dimensions (Felce,
1995; Cummins, 2000). The key purpose of the QOL
evaluation is to provide a tool for the community
development to monitor the living and working conditions
of the people and focus on the community actions to
improve their living standards. Whether the QOL is
measured in terms of subjective or objective variables, to
improve QOL one has to streamline objective variables of
the QOL. In order to improve QOL of a community, it is
necessary to establish a relationship between subjective and
objective QOL elements. These elements near a mining area
vary drastically with the performance of the industry as well
as with the phase of the mining operations. In the closing
phase the situations may deteriorate if adequate technical
measures were not taken at the planning phase.
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3. Methodology

3.1 FRAMEWORK

The objective of the
present study is to develop a
post closure QOL based
methodology to measure socio-
economic impacts due to mine
closure, which would assist in
mine closure planning to
overcome negative impacts due
to inappropriate mine closure
planning. The study attempts
to identify the contribution of
key socio-economic factors
affecting the QOL of mining
and local communities living
near mining areas. After a
thorough review of the
available literature it was found
that QOL of communities
depends on number of factors
that are having direct and
indirect dependencies on the
mining activities. However,
these factors cannot be easily
measured. Dependencies of the
QOL factors and their
interrelationships can be
evaluated using structural
equation modelling (SEM).
SEM is considered as an
appropriate analytical
technique for researches due to
its ability to estimate a series of
separate but interdependent
multiple regression equations

Fig.2 Methodology used for the study

simultaneously by specifying a structural model that allows
the modelling of relationships among independent and
dependent variables even when a dependent variable changes
to an independent variable in other relationships (Sorooshian
and Salami, 2012).

According to Hughes et al. (1986), there are two strengths
in latent variable methods of analysis one technical, one
conceptual. Technically, these models provide researchers
with a method for estimating structural relationships among
unobservable constructs and for assessing the adequacy
with which those constructs have been measured.
Conceptually, the use of these models entails a mode of
thinking about theory construction, measurement problems
and data analysis that is helpful in stating theory more exactly,
testing theory more precisely and yielding a more thorough
understanding of the data (Von der Heidt, 2008). The overall
methodology used for our study is illustrated in Fig.2.

3.2 CONCEPTUAL MODEL

The present study is ongoing near southern part of India,
were large underground metal mine which had produced
precious metal for more than century was suddenly closed
due to uneconomic operations in spite of availability of ore.
The adverse effects of this are poverty, unemployment,
alienation and scarcity that have contributed to the increasing
criminalization in society. The educated youth, adults and ex-
miners travel miles to earn a meagre wage. More than 6000
people, half of them women, travel every day in overcrowded
passenger trains to nearby cities for job (Manjunath A, 2014).
As one of the authors belongs to the study area, most of the
facts experienced by the author have also been included in
this paper.

For the last few decades or so, scientists offered several
substitute approaches to measure QOL using social
indicators, subjective well-being and economic indices (Land,
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1996). But QOL is a multidimensional concept and associated
with many factors, accounting and identifying all the
parameters is quite difficult. Considering the objectives of the
study and socio-economic influences of mining, post closure
QOL model for a mining and local communities in the mining
area was conceptualized as shown in Fig.3. After thorough
review of present research work, parameters for design of
conceptual model were finalized. The selected parameters are
change in employment pattern, social services, environmental
impacts, health, education, crime rate, economic status,
displacement of miners and locals, and post closure QOL.

Mine closure has a potential long-lasting impact on mining
and local communities. The closure of mining activities impacts
on the local economy i.e. unemployment, low wages, lack of
inward investment; on demographics i.e. emigration of the
young and skilled, aging population; on public health i.e. poor
housing, unhealthy lifestyles; on education i.e. lack of
transferable skills, poor education performance; and the lack
of leadership i.e. crime and anti-social behaviour (Digby, 2012).

The immediate impact is the loss of jobs at the mine and
income used to support the growth of a community. These
economic impacts can have major social impacts. If closure
of mining activities takes place in an unplanned manner,
interruptions of social services together with a decline in
economic activities are the likely outcome in a mining region
(ICMM, 2006).The main potential environmental impacts

during mine closure are: land use and water quality i.e. long-
term stability of waste rock piles and mining slopes, tailings
containment structures and acid mine drainage or metal
leaching etc.

This conceptual model is designed to assess the socio-
economic impacts due to unplanned closure of large
underground metal mines on mining and local communities who
were solo depended on mining activities in the study area. From
the literature survey it is evident that whenever a mine is closed
in unplanned manner, it leads to massive unemployment among
the miners and social consequences are unavoidable that
included decrease in local business and economic status of the
area, increased alcohol consumption, crime and illegal activities
etc. This conceptual model is hypothetical design, used to
assess how the change in employment pattern has affected
health of individual, economic status and crime rate at the study
area, and how this has affected post closure QOL of mining and
local communities. Model will also assess how the
interruptions in social services provided by company like
medical facilities, education facilities etc. has affected the health
and education of the miners and local communities after mine
closure and in-turn to assess how these interruptions as
affected the QOL. Employment change and interruptions of
social services have forced miners and locals to displace from
the study area. This model will assess how displacement of
miners and locals has affected the QOL at the study area. This

Fig.3 The conceptual post closure quality of life (QOL) model
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model will also assess how the unplanned closure has
increased the already existing environmental problems in the
area and how this has affected the health of individual which
as direct affect on QOL.

4.0. Conclusions

Mine closure has a potential long-lasting impact on mining
and local communities in the mining area. The major impact
of mine closure like loss of employment, labour migration,
discontinued social services and facilities, loss of community
cohesiveness and environmental degradation have close
relation with quality of life (QOL) of the local and mining
communities. Mining activities improve the QOL of the
mining and local communities, since it contributes direct and
indirect employments, social services, local and national
economic developments, but the QOL of mining and local
communities may reduce when mining activities cease.
Quality of life assessment is a widely used concept currently
by common people as well as by governments and local and
international organizations. It usually refers to a life which is
considered as a good one, well-lived, and being of value. In
recent years, QOL assessment has proved to be one of the
best instruments towards sustainability.

In the present study the key factors which are directly
influenced by unplanned closure of large underground mines
are considered. Thus the model is designed to assess how
sudden change in employment pattern, shut down of social
services provided by company and impacts on surrounding
environment are affected other parameters like health,
education, crime rate, economic status and displacement of
miners and locals. And in the end how all these parameters
have affected the QOL of mining and local communities after
mine closure.

The results of this study will identify proactive factors
that influence the post closure QOL of the mining and local
communities in the study areas. It also provide useful
information for mine closure planners to minimize the post
closure socioeconomic impacts. According to the literature
review, the subjective response of the QOL depends on time
and varies according to geographical location and
physiographical changes, so the present model will be used
only to predict the socioeconomic impacts on mining and
local communities due to unplanned mine closure of large
underground metal mines in southern India.
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