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Abstract

Exploration of bauxite mining has created numerous issues of concern in communities of operations, and this has triggered engineering
researchers and consultancy agencies to engage in investigations to establish causes of problems reported by communities regarding mining
operations. The thrust for mineral exploration in different parts of the world has led to the destruction of many communities and their habitats.
This study, however, focused on uncovering problems caused by mining activities in Bidikoum community and employed primary data collection
to enhance its objectives. The study reviewed pieces of literature from books, journal articles, magazines and other periodicals published on
the subject matter. This study developed suitable data collection methods, which led to the design of questionnaires used to obtain first-hand
information. A sample size of 300 was used, which facilitated the gathering of first-hand information that led to thorough analysis, discussion and
conclusion. The study, however, used descriptive statistics and correlational methods to analyse survey data with the help of statistical package
for social science (SPSS). Data analysed disclosed issues such as air pollution, water and land pollution and increased poverty, which has adversely
affected the Sangaredi community. Respondents emphasized that air pollution has caused permanent blindness and lungs problems in the lives of
community people and that, mining exploration exercises have changed the community landscape, which has caused degradation and adversely
affect agricultural activities. In consideration of the aforementioned negative effects caused by mining operations, it is but fitting for government and
mining companies to dialogue and find appropriate solution towards community development deterrent. This study is however significant to mining
practitioners, researchers in mining and exploration activities, Bidikoum community and Government of the Republic of Guinea.
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Introduction

) . . . continent where minerals flood many countries, examination
Mineral exploration has brought tremendous consideration

in the mining industry and has attracted considerable attention
by government officials in many areas of the world. In the African

of lands for suspected minerals, pose several challenges, as it
requires commitment on governments to engage expatriates from
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other parts of the world to assess and ascertain the availability of
minerals in identified areas. Unlike other African countries, Guinea’s
commitment on mineral exploration encompasses quantum
challenges, since experts/mining company’s specialists hired to
conduct surveys on different parcels of land, only reveal few of
the minerals discovered in the said parcels of land. This makes it
difficult for government officials to ascertain the different kinds
of minerals discovered in sites assessed. As a result, undisclosed
minerals are explored secretly by foreign mining companies, which
consequently affects the development process of the country.
Such secret deals do not contribute to the country’s economy. In
consideration to aforementioned facts, sustainable development in
all sectors of the country will be a great challenge since the dictates
of the country’s mining code is not adhered to. Several efforts
have been made by government officials to ensure that mining
codes are strictly followed so that the mining sector’s contribution
towards the economy will be enormous. Organisations operating
in Bidikoum have embarked on exploration activities, which have
caused numerous problems for such a community. However, it is
from this backdrop that this study is conducted to uncover issues
of concern expressed by the community. Large power has remained
invested in designing a systematic background that can be recycled
to strategically support and maintain progress [1,2]. This task
involves some practical experiments, extending after demanding
to describe what is predestined by sustainable expansion, and
establish pointers to monitor, improve current happenings that
match up with existing issues [3-5]. The Republic of Guinea has a
rich and varied mining potential spread over its entire territory.
The diversity of this potential offers investment opportunities
that support very strong economic growth. However, as mineral
resources are little known and valued for the moment, their
contribution to supporting the country’s desired economic take-off
and its sustainable human development remains relatively modest
(Wells 2017, World Bank 2002 Yan etal 2012 Zalasiewicz etal 2017).
Several internal and external factors contribute to this situation,
including the fact that until 2015, the Ministry of Mines and Geology
(MMGQG) still did not have a real sectoral strategic development plan.
In order to remedy this situation, the ministry has undertaken to
equip itself with a set of strategic and operational planning tools,
allowing it to better organize and manage its activities according
to its mission and national obligations to extractive industry and
the society as a whole. The Republic of Guinea is a country rich in
mineral resources. Its exploitation exercises have always followed
the political evolution of the country and has been considered as a
priority sector of all regimes (Nordstrom 2011). However, despite
the continuity of this operation and the place occupied by the
sector, expectations are far from being fulfilled [6-8]. On average,
mining revenues have represented 21.9% of overall government
revenues over the past 10 years compared to 40% during the
1980s and early 1990s [9,10]. Mining development has not reached
its full potential, which has significantly limited its impacts on
socioeconomic development and poverty reduction. Despite its
wealth, most of Guinea’s nine million people live in extreme poverty
(Murdoc etal 2002 & UNSCEAR. 2017). According to the UN Human
Development Report, less than a third of adults are literate, ranking
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Guinea 160 out of 177 countries. Thus, unless appropriate policies
and institutions are developed, mining development will not be
able to constitute a source of economic development. In this regard,
instability will remain a dominant factor and investments will
decline drastically [1,2,11]. Already, in current mining areas, there
is probability for these impacts to be felt cumulatively, with lasting
effects on the well-being and health of communities, on biodiversity,
as well as on human and natural resources (Rosemarin 2010). The
main challenge for mining development in Guinea is to make the
exploitation of non-renewable resources an engine of sustainable
development and the fight against poverty; better manage negative
environmental and social impacts that are already worrying,
cumulative and long-term [10]. These are opportunities that
require an upstream strategic vision to place mining development
in a sustainable ecological, monetary, and social framework to
strengthen the governance capacity of the State accordingly [12].
Faced with these challenges, the Republic of Guinea has initiated a
major reform of governance on mining organisations. This decline
in revenues is the result of several factors, including lower taxation
in sectors of mining exploration after the adoption of the 1995
mining code and the consequences of corruption in the sector’s
operatives [13]. The foregoing has descriptively expressed the
study overview; however, subsequent elements will discuss review
of literature, suitable methods and critically analyse result obtained
from survey.

Literature Review

Environmental impact caused by mineral exploration
(Air pollution caused by mining activities)

Air pollution is the introduction of any substance, which,
due to its concentration, could become harmful to health and
the environment. Also known as air pollution, it refers to the
contamination of the air by gases, liquids and suspended solid
particles, biological matter and even energy. The consequences of
environmental pollution in Bidikoum community are caused by
mineral exploration [14]. The population living along the roads and
mining sites of Bidikoum, periodically revolt against authorities
whom they accuse of being kind to mining companies [15]. Mining
in Guinea has many negative impacts on the villagers of mining
sites, impacts on the environment and the population living
around mining activities [16]. Numerous mining companies now
reside in Bidikoum community affect inhabitants living condition,
environment issues and agro-pastoral activities of the population
in the community. Rivers are drying up; animals no longer freely
graze on grasses because toxic deposits have polluted the topsoil. In
addition, the excessive cutting of wood leads to drought [1].

Land degradation caused by mineral exploration

The main cause of land degradation is erosion. Erosion is the
detachment of fragments or particles of soil or rocks from their
original location by water or other geological agents such as wind,
waves, and ice. Erosion can either be of geological origin (geological
erosion) or of human origin (accelerated erosion or soil erosion).
Geological erosion is a natural phenomenon that has shaped the
earth’s surface over the ages or geological eras [10]. Accelerated
erosion or erosion of soils happens due to various kinds of human
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activities, which includes agricultural practices, forestry operations,
pastures, construction of roads and buildings, mining operations,
etc. which modify the phenomena of erosion [11]. In most inhabited
regions of the world, erosion and sedimentation phenomena are
strongly influenced by humans. In many places, man-made erosion
is predominant while natural geological erosion is only of minor
importance [17]. However, erosion, whether natural, geological,
or man-made, is caused by water (water erosion) or wind (wind
erosion) in rural or urban and industrial environments. Direct
pressures on natural resources and ecosystems from human
activities such as overgrazing, overuse of land and deforestation
leads to reduced vegetation cover, exposing soils vulnerable to
erosion [8,18].

Water pollution caused by mineral exploration

Water is essential for life on our planet. A prerequisite for
sustainable development must ensure that waterways are not
contaminated. This is the reason for the existence of the freshwater
condition in Canada. Water pollution from mining can take decades
or even centuries to clear up after the mine closes [8]. These impacts
depend on a variety of factors such as the sensitivity of the terrain,
the composition of minerals extracted, the type of technology
employed, skills, environmental knowledge, commitment of the
community and the ability to manage and control environmental
regulations [6]. One of the problems with mining is that growing
technology allow mines to extract more minerals than ever before,
which multiply mining waste. With the advancement of technology,
even more waste is expected to be produced in the future [7].

Poverty caused by mineral exploration

Even though Guinea is one of the poorest countries in the world,
its bauxite mining is booming. Since 2015, the government of
President Alpha Condé has made Guinea one of the world’s leading
exporters, and the largest exporter of bauxite mineral to China, the
world’s largest aluminium producer. Guinea bauxite now accounts
for a large portion of the aluminium produced internationally for
automotive and aircraft parts as well as consumer products such as
cans and aluminium foil [19]. Several mining companies operating
in the interiors of Guinea are determined to increase their export
quota. Guinea, which has the largest deposits in the world, could
soon become the world’s largest producer of bauxite. The region
of Bidikoum, in north-western Guinea, is the focal point of recent
growth in the mining sector [20].

Mineral exploration on agriculture (Loss of land and
livelihoods)

Dozens of farmers from different villages near mining
companies’ extraction sites, roads and ports, described how their
ancestral farmlands are utilized without adequate compensation.
Even the little money given does not replace the benefits that
families and communities derive from the land. In Guinea, rural
land is organized in accordance with customary (or traditional)
law. This recognizes the rights of a family, lineage or community to
land, based on its historical connection [21]. Although the Guinean
land code recognizes customary rights, in practice, communities or
individuals who occupy land under customary law must register
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their property or ensure that it is registered and recorded in land
plans in order to benefit from legal protection [22].

Sustainable development (Human and Environmental
sustainability)

Human sustainability aims to maintain and improve the human
capital in society. Investment in health and education systems,
access to services, nutrition, knowledge, and skills are all solutions
under the sustainable protection of humanity. Natural resources and
available space are limited, and there is a need to strike a balance
between sustained growth and improved health and economic
well-being for all. In a business environment, organizations see
themselves as members of society and promote respect for the
business value of human capital. The sustainable development
of humanity focuses on the importance of anyone directly or
indirectly involved in product manufacturing, service provision
or wider stakeholders (the human capital of the organization).
Environmental sustainability aims to improve human well-being by
protecting natural capital (such as land, air, water, minerals, etc.)
[23]. When initiatives and programmes ensure that the needs of the
people are met without jeopardizing the risks of future generations,
they are classified as environmentally sustainable. Environmental
sustainability emphasizes how companies can achieve positive
economic results without causing short-term or long-term damage
to the environment. An environmentally sustainable company seeks
to integrate all four sustainable development pillars. The principles
of the four pillars of sustainability stipulate that the complete
sustainability issues related to all four pillars of sustainability
must be solved and then maintained. In order to achieve this goal,
everyone must be treated equally [24].

Methods

This investigation was conducted from a perspective, which
constitutes uncovering problems caused by mining exploration
activities in Bidikoum community. The conduct of this study
emanated from critical reasoning and objective analysis on issues
that surround sustainable development. This research carefully
examined issues of mineral exploration from a wider perspective,
through residents of Bidikoum community in the Republic of
Guinea. This study reviewed secondary data published on the
subject matter. Materials consulted are journal articles, books,
magazines etc. In addition, primary data collection was employed
with the aid of questionnaires, which facilitated the gathering
of first-hand information from respondents in the community.
However, this study distributed 300 questionnaires to respondents
through random selection to ensure a constructive balance in
the research process [25]. The sample frame used here is the
community where the research was conducted. There is a disparity
in the random selection of sample units since the number of male
respondents outweighed their female counterpart. Primary data
obtained from survey was analyzed with the aid of SPSS, which
enabled constructive discussion and objective conclusion of the
fact-finding process. Because of the nature of this study, findings
were limited to the Bidikoum community, and all sample units were
obtained from the said community [26].
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Results and Discussion

This segment discussed respondents’ opinion about mining
activities regarding air pollution and health threats. Responses
from participants unveiled that many residents’ health is affected
by constant air pollution caused by mineral exploration exercises.
Respondents noted that toxic deposits in rivers and streams have
polluted the water used by the community. In this regard, pure
drinking water has become a great challenge. Information disclosed
by respondents specified that extensive blasting in the community
has caused several illnesses amongst inhabitants [27]. They added
that addressing such illnesses is a great challenge because of poor
health facilities. Respondents indicated that the increase drop out
of school going children is influenced by the mining activities since
money can be earned more quickly in mining sites than educational

institutions. The thrust for environmental protection has been the
desire of every nation in order to prevent global warming [28-30].
However, respondents noted that extensive exploration exercises
have led to deforestation and increased heat in the community.
The effects of mining activities are depicted from the outcome of
their exercises, which respondents emphasized that most mining
sites are flooded with water after exploration. This situation
prevents future infrastructural and other development activities.
Respondents mentioned that accessing good health facilities is
a great challenge and such a situation has caused the increase of
infant mortality rate. Further highlights from respondents show
that previously, social relationships within the community were
effective, however, the presence of mining companies and their
activities have changed the social relationship amongst inhabitants
(Tables 1&2) [31].

Table 1: Descriptive Statistics on the distribution of respondents on air pollution.

N Sta- ?;l:lgse Minimum 11:?;;11- Mean std. Dejitadt.ion Variance s::::- std. | Kurtosis std.
tistic tic Statistic Statistic Statistic | Error Statistic Statistic Statistic Error | Statistic Error
HACPRM 300 2 1 3 2.42 0.035 0.778 0.605 -0.887 0.109 -0.782 0.218
WIRDT 300 2 1 3 2.3 0.035 0.782 0.611 -0.581 0.109 -1.135 0.218
SIILEB 300 2 1 3 2.3 0.034 0.756 0.571 -0.559 0.109 -1.053 0.218
CAJSM 300 2 1 3 2.24 0.034 0.764 0.584 -0.436 0.109 -1.169 0.218
DAE 300 2 1 3 2.32 0.032 0.706 0.499 -0.544 0.109 -0.866 0.218
FEAMP 300 2 1 3 24 0.03 0.664 0.441 -0.66 0.109 -0.622 0.218
SCCHF 300 2 1 3 2.26 0.033 0.744 0.554 -0.46 0.109 -1.074 0.218
CSRICM 300 2 1 3 2.36 0.031 0.687 0.471 -0.605 0.109 -0.746 0.218
(l‘i/satl\l/\(/iisli) 300
Table 2: Descriptive Statistics on the distribution of respondents on increased poverty.
N Sta- | Range | Minimum | Maximum | Mean Std. Dejit:t.ion Variance SI]:::: Std. Kurtosis Std.
tistic | Statistic | Statistic Statistic | Statistic | Error Statistic Statistic Statistic Error | Statistic | Error
PCIMA 300 2 1 3 2.36 0.032 0.715 0.511 -0.654 0.109 -0.812 0.218
MIECH 300 2 1 3 2.37 0.034 0.758 0.574 -0.732 0.109 -0.898 0.218
GAIWEE 300 2 1 3 2.3 0.035 0.782 0.611 -0.581 0.109 -1.135 0.218
PECMA 300 2 1 3 2.26 0.033 0.744 0.554 -0.46 0.109 -1.074 0.218
GCMCDG 300 2 1 3 2.4 0.034 0.762 0.581 -0.817 0.109 -0.815 0.218
MAPCS 300 2 1 3 2.4 0.035 0.788 0.621 -0.838 0.109 -0.884 0.218
CUEASI 300 2 1 3 2.36 0.031 0.687 0.471 -0.605 0.109 -0.746 0.218
PEFCT 300 2 1 3 2.21 0.034 0.766 0.587 -0.377 0.109 -1.21 0.218
(l\i/:tl\lz\(/iishl) 300

This study has disclosed quantum information regarding
community issues and this table describes how mining activities
have increased poverty in the community instead of alleviating it.
It is registered by a large number of respondents that intensive
mining activities have increased poverty in the community.
Activities of mining and exploration have not only increased
poverty, but also increased hunger, starvation and malnutrition.
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The wellbeing of people in every community is a paramount
concern since psychological and emotional issues are generated
through unpleasant living conditions. However, respondents
mentioned that extensive exploration has greatly affected
inhabitants’ wellbeing. Education is the thrust for every nation’s
development and negligence on its path adversely affects all
sectors of operations. Respondents registered that intensive mining
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activities have disturbed educational operations in the community
[32-35]. They added that this has also affected human capital
growth in surrounding communities. Maintaining gender parity in a
community flooded with mining activities encompasses enormous
challenges. In this regard, respondents disclosed that gender
disparity in on the increase and respect for female counterpart is
not evident in such community. Streams in which inhabitants fetch
water have been polluted by toxic deposits by mining companies, in
their quest to unearth precious minerals from the ground [36]. This

situation has extensively affected several sectors of agricultural
activities in the community. Environmental hazards have increased
because of poor sanitary operations caused by extensive mining
and exploration activities. Respondents indicated that because
of extensive exploration activities, the community is deprived
of an effective electricity supply. They added that power supply
is classified according to economic status, which consequently
deprives lower class consumers (Table 3) [37-39].

Table 3: Descriptive Statistics on the distribution of respondents on water and land pollution.

N Sta- Range Mini- Ly Mean Std. S.t d'. Ly Skewness Std. Kurtosis Std.
tistic SELE mum rum Statistic | Error e ance Statistic Error Statistic | Error
tic Statistic | Statistic Statistic | Statistic
FECARD 300 2 1 3 2.19 0.034 0.755 0.57 -0.337 0.109 -1.179 0.218
TMESNV 300 2 1 3 2.37 0.031 0.703 0.494 -0.66 0.109 -0.76 0.218
GIEAAG 300 2 1 3 2.27 0.033 0.734 0.538 -0.471 0.109 -1.025 0.218
GOCCL 300 2 1 3 2.22 0.035 0.783 0.613 -0.407 0.109 -1.26 0.218
CEAPL 300 2 1 3 2.16 0.035 0.785 0.616 -0.29 0.109 -1.322 0.218
CEIESD 300 2 1 3 241 0.03 0.68 0.463 -0.725 0.109 -0.612 0.218
DJCJ 300 2 1 3 2.35 0.033 0.727 0.529 -0.646 0.109 -0.867 0.218
Valid .N (list- 300
wise)

Description of water and land pollution is relevant in
environmental protection. Many mining exercises in the world
have left communities with unpleasant living conditions, which
has caused devastating effects on those communities. Respondents
therefore registered that, toxic deposits in rivers have caused
unpleasant fishing activities, which has deprived fishermen from
big catch. Soil nutrients contribute towards effective cultivation and
plants growth. In this regard, the surface of the soil should not be
contaminated with any dangerous substance. However, respondents
noted that surface soil nutrients have lost their value because of toxic
mining elements. Gracing, which enhances animal wellbeing is also
affected, as cattle cannot grace in areas with intensive exploration
exercises [40]. Extending mining operations in different parts of
the community creates infringement into private lands, which are

Table 4: Correlations on mineral exploration and environmental issues.

utilized by mining companies without satisfactory compensation to
their owners. However, a larger share of such compensation goes
to government officials. Peaceful coexistence is the desire of every
community since everyone can go about his/her normal duties
without interruption. Nevertheless, respondents mentioned that
continuous exploration has caused unrest and affects community
peaceful living. Respondents indicated that sustainability in
different community engagements is interrupted by exploration
activities. The legal expression says that everyone is equal before
the law, but it is difficult to see such expression manifest in every
court proceeding. Survey results disclosed that the justice system
in the community is affected since status is greatly concerned in the
dispensation of justice (Table 4) [41-44].

1 2 3 4 5 6 7 8 9 10
CNHEM 1
MASETD 0.915 1
MCNEB 0.927 0.893 1
PWIRDT 1 0.915 0.927 1
IAMCSM 0.953 0.967 0.877 0.953 1
DAE 0.915 0.963 0.923 0.915 0.935 1
RIECDTP 0.915 0.963 0.923 0.915 0.935 1 1
GAEEAE 0.932 0.981 0911 0.932 0.95 0.981 0.981 1
MOCIEIA 0.938 0.949 0.861 0.938 0.983 0.918 0.918 0.934 1
TEDFL 0.918 0.964 0.868 0.918 0.965 0.93 0.93 0.947 0.983 1
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This section shows correlation amongst the different constructs
of mining exploration. There are indications that extensive mining
and exploration activities have led to changes in nature and its
habitat. In addition, evidence shows that toxic deposits endlessly
destroy soil nutrients, which consequently hinders the progress
of farming activities. As a result, it also causes poor road network,
which deprive inhabitants of quick access to neighboring villages.
Evidence further disclosed that toxic deposits in streams pollute
drinking water. However, it is emphasised that mining activities have
led to many children dropping out of school in search of fast money.
This has restrained the development of the community’s human
capital. Quantum evidence disclosed that extensive exploration has
led to deforestation, which has increased heat in the community and
deprived cattle from gazing [45]. It is also noted that grazing is not
only deprived by deforestation but also deposit of dangerous waste
from mining activities. Since mining operations focus purely on
exploring minerals, educational activity isnot their primary concern,
therefore education in the community is influenced by constant
mining and exploration activities. Negligence in environmental
impact assessments causes numerous environmental problems.
However, it was disclosed by respondents that mining companies
in Bidikoum are not committed to environmental assessment
activities. Itis emphasised that bountiful harvest is no longer visible
because of soil contamination by toxic elements deposited on the
surface of the earth. In consideration of the elements discussed, it
is evident that there is a positive correlation amongst the various
components [46-48].

Conclusion

Conducting investigation regarding mining exploration involves
an assessment of issues from a wider spectrum to ascertain the
relevance of the subject been studied. The study employed primary
and secondary data collection methods in order to establish
constructive assessment of components studied. In this regard,
the study reviewed pieces of literature from sources published on
the subject matter. The review process involves published articles,
books, magazines, and other periodicals. Reviewed contents
were adopted, which helps to identify limitations and gaps of
previous studies. The study further developed questionnaires
using the Linkert scale with the following description 1=Strongly
Disagree, 2=Disagree, 3=Neutral, 4=Agree, 5=Strongly Agree. The
community, where the investigation was conducted served as the
sample frame and inhabitants are described as sample units with
the following designations: businessperson, farmer, technician and
unskilled. Three hundred (300) people were selected randomly
from different works of life who served as respondents in the study.
Among the 300 people selected as representative sample size,
200 are men whilst 100 are women. Questionnaires distributed
provided series of information that led to constructive analysis,
discussion and objective conclusion. The study further employed
descriptive statistics and correlational methods in its analysis
conducted, using statistical package for social sciences (SPSS).
Results obtained from the survey mentioned air, water, land
pollution and increased poverty as issues affecting the community.
Respondents emphasized that the aforementioned elements are
key destructive components that have ravaged the community.
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They however affirmed that, if government could constantly
monitor and engage mining companies in their operations, such
problems will definitely minimize. They added that, because of
mining exploration activities, the community’s landscape and its
habitat have been greatly affected. Even though this study is limited
to Bidikoum community, future research could consider extending
investigation to other communities and increase the sample size or
possibly employ different research method.
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