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Abstract 

Small-scale mining (SSM) continues to pose complex environmental, health and livelihood 

problems among rural folks in mining communities (Hayes, 2008; Kumah, 2006). One of the 

most subtle impacts of SSM on the environment is its implications on rural livelihoods. 

However, studies regarding SSM and the environment, sideline their implications on rural 

livelihoods of residents mining communities and how affected communities cope with such 

effects. The purpose of this study is to examine the environmental impact of SSM and the 

implication of such on the rural livelihoods of Yale, Digari and Datuko and the adaptive 

strategies employed by affected members to cope with SSM. This has become necessary 

because rural folks are the hardest hit in terms of the negative effects of it. A key reflection 

on this study demonstrates an interesting linkage among SSM, the environment, rural 

livelihoods and management. Using a cross-sectional design, data was sampled from 170 key 

and non-key informants alongside Lantsat imagery interpretation. Three key arguments are 

advanced in this study. Firstly, the SSM leads to loss of land cover or land degradation, loss 

of biodiversity and pollution. Most importantly, the study revealed that the loss of land cover 

is as high as 6.4% in TND compared to the national rate of 5%. The second argument 

advanced is the fact that SSM is a "necessary evil". This is because the study reveals that the 

socio-economic cost of SSM exceeds the socio-economic benefits. Again, SSM destroys 
., 

more sustainable natural-based rural livelihoods such as agriculture and also provides and 

diversifies other non-mining livelihood sources. Hence affected community members tend to 

adapt strategies to cope with SSM activities. The final argument advanced is the managerial 

failure of institutions responsible for environmental management and sound SSM practices 

due to poor collaboration and coordination. The contention of this thesis is that there is the 

need for effective collaboration of stakeholder both in the local and national level on policy 

making and implementation on SSM activities and environmental management. 
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CHAPTER ONE 

GENERAL INTRODUCTION 

1.0 Introduction 

Small-scale gold mining is an activity, which has metamorphosed into a sector or industry 

with economic potential. It has been one of the mainstays to the socio-economic 

development of Ghanaians for the past ten decades (Hilson, 2006; Amankwah and Anim 

Sackey, 2003; Hilson 2002a). Small-scale mining, is now recognised globally as a formal 

activity (World Bank, 2008; Hentschel et aI., 2002; Dreschler, 2001) and Ghana is no 

exception in its liberalisation (Ghana Government, 2006). Governments of developing 

countries therefore need to effectively manage their mineral resources related to economic 

development, environmental protection and preservation (Mehta, 2002), health of 

surrounding communities near mines (Agyemang, 2010; Akabzaa, et aI., 2009; Obiri, et al. 

2006, Golow and Adzei, 2002) and above all, the effects of mineral resource extraction on 

livelihood, most especially surrounding communities. This is pertinent not only because gold 

is a non-renewable resource (Amankwah and Anim-Sackey, 2003) but also the consequential 

intricacies of small-scale mining and the environment on livelihood, poverty and 

development (Hayes, 2008). 

_, 

Recognised globally as a challenge (Mining, Minerals and Sustainable Development 

(MMDS), 2002; UN, 1996) and as one of the bedrock for the socio-economic development 

and livelihood of developing countries (Tieguhong, et. aI., 2009; Hayes, 2008; Hilson, 

2002c), issues regarding small-scale mining have become prominent in research because of 

its great cost to the natural environment, most especially surrounding communities 

(Tieguhong, et. aI., 2009; Amankwah and Anim -Sackey, 2003; Awudi, 2002; Hilson, 

2002a). In this regard Awudi (2002) argued that the gains from the mining sector are mostly 
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achieved at a significant environmental, social and health cost. This implies that the cost of 

mining could be argued to be greater than its gains. To reiterate this, Schueler et aI., (2011) 

argue that, the cost of mining might be much higher than perceived; this is because of its 

additional effects on rural livelihoods. 

Recent literature reveals that the mam impact of small-scale mining on the environment 

include; water and air pollution (especially from mercury, cyanide, arsenic and waste 

accumulation), deforestation and land degradation, health hazards, open pits, and human 

displacement (Tieguhong, et aI., 2009; UNESC, 2003; Hentschel et aI., 2002). Hilson and 

Van Der Vorst, (2002), also argued that small-scale mining has three core environmental 

effects, these include; mercury pollution, land degradation and acid mine drainage I from 

tailings. Other prominent areas threatened by the peril of mining include; wildlife and fishery 

habitats, forest depletion and farmlands, land, water, air and noise pollution that unleash 

health hazards (Mehta, 2002). 

Regardless of rejuvenated interest, research and studies in the mainstream gold mmmg 

industry and the environment, little attention has been given to the livelihood repercussions of 

small-scale mining and its environmental issues. Coupled with this, the world cries out for 

further studies on the small-scale gold mining industry (MMSD, 2002; Hilson and Van Der 

Vorst 2002). The reasons among others are the slow rate of social response to the existing 
., 

environmental problems (UNEP, 2002), the excess attention on large-scale mining at the 

expense of small-scale mining (Tieguhong, et aI., 2009), the view of small- scale mining as 

mainly a "poverty driven" activity (World Bank, 2001 cited in Hilson and Potter 2003) and 

the destruction of more sustainable sources of rural livelihoods (Hayes, 2008; Kumah, 2006). 

It is in this context that this research takes its cradle. The intent of this study is to identify and 

assesses the implications of small-scale mining and its environmental consequences on 

1 The out flow of acid water from usually abandoned metal mine. 
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livelihood, taking into consideration the impact of small-scale mining (SSM) on the 

environment and natural- based livelihoods and strategies adapted by rural folks whose 

livelihoods are affected by SSM, potential alternative sources of livelihoods for residents of 

mining communalities, and to make substantive recommendations on strategies that can be 

adopted to benefit both miners and communities concerned. The study also examines the 

socio-economic impact and some health hazard resulting from small-scale mining It will also 

contribute in policy development on the success of the small-scale mining sector and append 

to prevailing knowledge as well as contribute to the on-going debate on the impact of small 

scale mining and its sustainability (Hilson, 2002b; Yakubu, 2002). 

1.1 Background 

Mining, according to Khohoo, (1984) is an activity that can be traced back to the Palaeolithic 

era. He also argued that, in terms of earth crust extraction, it is the next oldest important 

activity to agriculture. Pre-historically, man has always been interested in minerals; this is 

illustrious in Sarma's writings on the smelting of iron and copper and the pyramids of Egypt 

in the Palaeolithic period and post-Neolithic epoch (Sarma, 2002). In Sarma's view, the 

history of mining is assumed to be the history of civilisation. 

In our African setting, the pre-historic usage of gold stools, gold-plate, wood-carving and 

wearing of gold by Kings and their courts also justifies the African and Ghanaian interest in 

mining activities (Encarta, 2009). Gold mining in Ghana is traced back to the 15th century 

(Akabzaa and Darimani, 2001); it was principally controlled by the government, until the 

implementation of the Economic Recovery Programme (ERP) in 1983 and the Structural 

Adjustment Programme (SAP), with the support of the World- Bank and the International 

Monetary Fund (IMF). The massive increase in gold mining in both the small-scale and large 
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scale is also attributed to its privatisation in 1986 (Awudi, 2002; Akabzaa and Darimani, 

200]; World Bank, 1992). 

In Ghana, the small-scale mining sector also dates back to the 15th century (Minerals 

Commission, 2010; Akabzaa and Darimani, 2001). According to Agyemang (2010), gold 

mining within the Talensi-Nabdam District can be traced back to the 1930s during the 

colonial era. It was put to a stop because of the absence of legislation for small-scale miners 

and other political reasons (Minerals Commission, 2010). The small scale mining sector was 

formalised through the enactment of PNDC Law 218; the Small Scale Gold Mining Law in 

1989 with the Minerals Commission being responsible for registering, licensing and 

monitoring the operations of small scale miners (Minerals Commission, 2010; Hilson, 2001). 

There are two main methods of small scale mining In Ghana, surface mining and 

underground mining (Minerals Commission, 2010; Aryee, et. aI., 2003). The processing 

methods depend on the method of extraction (Aryee, et. al. 2003). Irrespective of the method 

employed by small-scale miners, it has an impact on the environment which has a trickle- 

down effect both directly and indirectly on the livelihood of residents of mining communities 

and to some extent residents of adjoining communities (Obiri et aI., 2012: Agyemang, 2010). 

Despite the adverse effects of small-scale mining on the environment, the contribution of the 
., 

mining sector, especially small-scale mining industry cannot be overemphasised; it is 

estimated that over one hundred million people are involved in artisanal and small-scale 

mining (ASM) worldwide (Tieguhong, et aI., 2009), they also posit that about 10-15 million 

of these miners depend on such explorations for their livelihood. The small-scale mining 

sector has the propensity to generate revenue, wealth, employment and the pillar upon which 

rural folks in less developed countries depend on for their livelihood (Hilson, 2002c). These 

undoubtedly, explain the rationale behind the clustered nature of small-scale mining in 
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developing regions. Globally, the major regions involved in small-scale mining are; Latin 

America, South America, Asia and Africa (Hilson, 2002a). In Africa, the sector employs 

about 8 million people, with over 45 million people depending on such workers (Hayes, 

2008). According to Amankwah and Anim-Sackey (2003), the small-scale mining sector has 

contributed about 1.5 million ounce of gold in Ghana, since its regularisation in 1989. The 

sector employs the greatest percentage of the labour force in the mining industry and fifth 

largest producers of gold in Ghana (Mining Journal, 2010; Akabzaa and Darimani, 2001). As 

of 2000 to 2008, an average of over 10% of gold production and 12% of its revenue was 

contributed by the small-scale mining industry (Mining Journal, 2010). According to the 

Minerals Commission (2010), an estimated one million people are employed in the small- 

scale mining sector contributing 23% of total gold produced in 2010. The commission also 

argued that 77,600 ounce of gold valued at US$ 797.60 million was produced in 2010. It is 

estimated that over 10000 people were engaged in small-scale mining activities in the 

Talensi-Nabdam District (Hilson, 2009). 

Small-scale mining therefore, has the propensity to impact positively on livelihoods. With the 

exception of employment in the mining sector, which generates revenue for individuals 

(Tieguhong, et al., 2009; Hayes, 2008), it can also influence non-mining related activities 

such as agriculture and trading (Hayes, 2008). Small-scale mining can also lead to the 
_, 

achievement of some of the Millennium Development Goals (MDGs), most especially MDG 

.one which is the alleviation of poverty and MDG eight which involves the development of 

global partnership (Hayes, 2008). Funds from small-scale mining lead to infrastructural 

development such as roads, health and education (Tieguhong, et al., 2009; Hayes, 2008) 

Having established the importance of the small-scale mining sector in the world, Africa and 

Ghana, the issues of mining, the environment and development are therefore intricately 
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rooted. The extraction of minerals by small-scale miners for the past 2,000 years has had 

enormous effects on the environment. According to Hilson, (2002a), environmental 

destructions resulting from small-scale gold mining is well-known in continents such as 

South and Central America, Africa, and Asia. Furthermore, McMahon et. aI., (1999), adds 

that these effects are as a result of the rudimentary knowledge and technology applied in the 

extraction and processing of gold. The main effects of small-scale mining include; mercury 

pollution, land degradation and acid mine drainage from tailing, pollution of air and other 

health hazards which arise from these pollutions due to dust, gasses and noise; abundant 

mine site, loss of forest and agriculture land (Hilson and Van Der Vorst, 2002; Mehta, 2002). 

In Ghana, the increase in small-scale mining and for that matter gold production has also led 

to massive cost or adverse effects on the environment of surrounding communities as well as 

their health (Teschner, 2012; Amankwah and Anim-Sackey, 2003; Aryee, et. al. 2003; 

Awudi, 2002). Studies by these researchers further indicates that the major effects of small 

scale mining in Ghana, include; land degradation and deforestation, cyanide spillage and 

mercury contaminations. Contaminations by toxic chemicals pollute water, land and air. 

Land degradation and deforestation destruct farmland and also lead to the displacement of 

people. 

Environmental destructions resulting from small-scale mining also has a negative effect on 

livelihood. The destructions of vegetation, farmlands and pollution affect agriculture which is 

the primary source of livelihood for most people in the world. It is estimated that in at least 

20 countries in the world, 70% of their population depend on agriculture for their livelihood 

(Hayes, 2008). Toxic emissions from small-scale mining such .as mercury, cyanide arsenic 

and copper among others pollute water bodies. These also affect livelihoods such as livestock 

rearing and fishing 
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Small-scale mining and its environmental issues as discussed above is not different from the 

situation in Yale, Digari and Datuko in the Talensi-Nabdam District. These areas are not 

immune to the negative environmental effects of small-scale mining. They are also threatened 

by toxic chemical waste, displacement of people, destruction of farmlands, health hazards 

among others (Agyemang, 2012). 

A recent stakeholders workshop, organised by Northern Patriots in Research and Advocacy 

(NORPRA), indicated that with the influx of migrants, small-scale mining in the district has 

not only led to environmental destructions but also poor sanitation and health issues, low 

educational turnout, high rate of child labour and insecurity (NORPRA, 2012). 

From the foregoing, there is no denying fact that small-scale mining and its environmental 

effects affect livelihood in Yale, Datuko and Digari. However, little work has been done in 

assessing the implications of small-scale mining and the environment on livelihood in Yale, 

Digari and Datuko. Though efforts and measures have been put in place, worldwide and for 

that matter Ghana to address the environmental challenges of small-scale mining (Minerals 

Commission, 2010), sustain small-scale mining (Amankwah and Anim-Sackey, 2003; 

MMSD, 2002), and decrease environmental degradation (UNEP, 2002), the rate of 

environmental degradation and social response is at a slow pace (UNEP, 2002). The Talensi 

Nabdam District is not immune to this, the .rate at which small-scale mining affects the 

environment in the District is upsurge since and after the legislation of small-scale mining 

(NORPRA, 2012; Agyemang, 2012). It is also sad to note that due to the complex nexus 

between the environment and livelihood, the rate at which small-scale mining affects the 

environment reflects a similar or worse picture on effects on the livelihood of rural folks. 

Yale, Digari and Datuko are characterised by rural folks and these folks depend on the 

physical environment for their survival. 

7 

www.udsspace.uds.edu.gh 

 

 

 

 



1.2 Problem Statement 

There is a recent heightened interest and unprecedented upsurge in the small-scale mining 

industry in Ghana (Mining Journal, 2010; Minerals Commission, 2010; Awudi, 2002). The 

Talensi-Nabdam District is no exception (Agyemang, 2012; 2010; Awumbila and Tsikata, 

2010; 2004; Hilson, 2009; Talensi-Nbdam District Report; 2010) hence cannot go unnoticed. 

The imperative role of the small-scale mining industry in socio-economic, socio-cultural and 

political development, poverty reduction and improved standards of living (Hilson, 2006; 

Hison, 2002a; 2002a; 2002c), depict the thriving nature of the industry today. However, 

ironically it is sad to note that emissions from small-scale mining resulting from the method 

of extraction and processing cause serious environmental problems which affect health and 

livelihoods of residents of mining communities (Agyemang, 2010; Obiri, et ai., 2006; 

Kumah, 2006; Factor-Latvak, et ai., 1999). Small-scale mining activities also violate human 

rights of residents of mining communities and sometimes adjoining communities (CHRAJ, 

2008; 2006). 

As at 2009, the government of Ghana had granted over 200 mining licences and leases, with 

about 128 local miners and 51 foreign miners (Mining Journal, 2010). It is estimated that 

over 1,000,000 people are small-scale miners in Ghana (Minerals Commission, 2010) and 

about 60,000 are estimated to be illegal-miners or 'galamsey' operators (Obiri, et ai., 2006) . 
. r 

The Talensi- Nabdam District has witnessed a massive influx of migrants, both locals and 

foreigners, especially Yale, Dakute and Degari since the liberalisation of small-scale mining 

in 1989 (Awumbila and Tsikata, 2010; Talensi-Nbdam District Report, 2010; Bolgatanga 

District Assembly Report, 2002). 

Even though, small-scale mining is legalised in Ghana, most small-scale miners have not 

registered with the Minerals Commission, thus are illegal (Awumbila and Tsikata, 2004). 
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Illegal small-scale mining is swaying in the district, specifically Yale (CHRAJ, 2006). About 

17% of the small-scale miners in the Talensi-Nabdan district are illegal ("galamsey") 

operators (Agyemang, 2010). To Hilson (2009), most small-scale miners ignore the law 

mainly due to lack of supervision and regulations. Awumbila and Tsikata (2004) also argue 

that small-scale miners have no intention of being illegal but due to several constraining 

factors among which are frustrations they encounter in the processes of licensing and 

registration of their operations. Other reasons for illegal small-scale mining ("galamsey") 

include; unemployment, insufficient institutional support, uncooperative Large-scale Mining 

Companies among others (Hilson, and Potter, 2003; Yakubu, 2002). This illegal sector is of 

the greatest cost to the environment in the Talensi-Nabdan District (Hilson, 2009). 

Nevertheless, the findings of Agyemang (2012) revealed that the driving forces of 

environmental changes or impact in the Talensi and Nabdan areas include both illegal 

(galamsey) and legal small-scale miners. Both legal and illegal small-scale mining have 

environmental, health, economic and social effects. Small-scale mining destroy vegetation 

and farmlands, causes pollution, creates open pits, and causes the displacement of people 

(Teschner, 2012; Agyemang, 2010; Obiri, et ai., 2006; Hilson, 2002a). Over 70% of the total 

land area in Tarkwa is open pit mining concessions, destroying farm lands as well as 

vegetation in the area (Akabzaa and Darimani, 2001). The major environmental problems in 
., 

the Talensi-Nabdan District include; land degradation, digging of pits and upturning of 

vegetation, uncovered deep underground mining pit and erosion (A wumbila, and Tsikata, 

2004). This is also evident in the district report, as land degradation, open pits, farmlands 

destruction, the displacement of people and water pollution are major threats by illegal 

surface mining (Annual Report, Agriculture Unit 2009, cited in Talensi-Nabdam District, 

2010). 
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Toxic Chemicals such as mercury, cyanide arsenic, lead and copper pollute underground 

waters and streams. These chemicals pose treats to ecological and aquatic animals as well as 

health threats to miners and the people in surrounding communities (Kabzaa, et al 2009; 

Obiri, et al 2006; Golow and Adzie, 2002; Hilson and Van Der Vorst, 2002 ). The rampant 

spillages of cyanide and mercury by small-scale miners pollutes water bodies, affects food 

crops and human health (Agyemang, 2010; Obiri, et ai, 2006). In November, 2000, a 

spillage in Obuasi reported to be caused by small-scale miners affected lands, vegetations and 

the Nyam river (Anglo Gold Ashanti, 2006), similarly in 2005, the Staff of AngloGold 

Ashanti claimed the spillage in Kokoteasua was reported to be caused by small-scale miners 

(galamsay) in Obuasi (Actionaid, 2006). Similar incidents are happening in Kibi, obuasi, and 

Tarkwa among others. A research conducted by Paruchuri et aI., (2010), in the Talensi- 

Nabdam District revealed that over 5% of the people had mercury level over the WHO value 

of 50ug/L. This was due to the high pollution of the streams and rivers. Different studies in 

the district reveal that the common health hazards in the district include malaria resulting 

from waters in pits, respiratory infections, tuberculosis, skin diseases and miscarriages 

(Agymang, 2010; Renne, n.d). 

Nonetheless, small-sale mining has not only led to environmental damages but also violated 

some basic human rights of surrounding communities (CHRAJ, 2008; 2006). Small-scale 
_, 

mining activities deny people in the district the right to clean water, health, nation's and rural 

Iivelihood foundations (CHRAJ, 2006: Kumah, 2006). The most recent violated human rights 

in the district are the displacement of people, the destruction of farmlands, and the inadequate 

and in some case no compensation of community members. According to a press release by a 

movement in the district, the Movement of Gbane People for Justice (MOGPEJ), 527 farmers 

are displaced and 3000 economic tress (Shea nut trees) are destroyed by a Chinese company 

"hiding" behind two small-scale mining companies "Yenyeya and Porbortaba". MOGPEJ 
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also reported that the company had illegally acquired 747 acres of land without compensation 

(GNA,20l2a). 

Although, policies and legal frameworks such as The Minerals and Mining Law, PNDCL 153 

(Government of Ghana, 1986; 2006), The Small Scale Mining Law, PNDCL 218 

(Government of Ghana, 1989a) and institutions such as the Minerals Commission, Ghana 

Chamber of Mines, Environmental Protection Agency (EPA) are put in place to protect the 

environment and the welfare of Ghanaians; most small-scale miners still operate 

unsatisfactorily (Minerals Commission; 2010). A study by Agyemeng, in 2012, using 

community truthing approach, indicated that some areas like Nangodi in the Talensi-Nabdan 

District, experienced little effects of small- scale mining after the legislation but it became 

rampant due to the refusal of Mineral Commission to listen to their concerns and plight. The 

unlawful activities by miners in the district are attributed mainly to the lack of monitoring 

and supervision (Hilson, 2009). 

Nevertheless, the question is, how has the environmental consequences resulting from small 

scale mining affected livelihoods. Existing studies reveal that environmental consequences 

most especially from surface mining such as land degradation and pollution often erode rural 

livelihoods, displace people and hence forcing these people to develop alternative sources of 

. livelihoods (Kumah, 2006). According to Hayes (2008), the destruction of vegetation and 

.. farmlands by miners affect agriculture and food security. Pollution resulting from small-scale 

'mining affects both livestock and aquatic activities. He also argued that Small-scale mining 

tend to drive people from more sustainable livelihoods such as farming to other alternative 

livelihoods which lead to the possible destructions of fertile -lands for resources. In this 

regard, such alternative livelihoods engaged by these rural folks tend to further destruct the 

environment (Banchirigah and Hilson, 2010) and in the long run expose rural livelihoods to 
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unsustainable risk (Adjei, 2007). Dominant livelihoods in the Talensi and Nabdam areas are 

farming which includes poultry, crop farming and livestock rearing, Shea nut picking, 

extraction of firewood or fuel picking and hunting (TND, 2010 ; Awumbila and Tsikata, 

2004). A recent report by GNA (2012a), revealed that livelihoods such as farming, shea nut 

picking were affected due to the displacement of about 527 farmers and the destruction of 

about 3000 shea nut trees. 

The underpinning concern is, should a country continue with a course whose negative effects 

on citizens appear to outweigh the positives as suggested by some studies? To Awudi (2002), 

gains and achievements in the sector are at a very great cost to the environment, health and 

the livelihood of the people. Schueler et aI., (2011), argues that the cost may be much higher 

than previously perceived due to the rapid eroding livelihood foundations of rural folks 

resulting from mining. The need for this study in the Talensi-Nabdan District gives emphasis 

to the statements; 

"Is land degradation, pollution, displacement of people and their rural livelihood foundations 

in mining communities a price for mining communities for possessing mineral resources in 

their communities?" 

"Small-scale mining is a necessary evil, what sustainable strategies can be adopted to benefit 
_r 

both miners and the communities concerned." 

"Large-scale miners undertake corporate social responsibilities, what social responsibilities 

are undertaken by small-scale miner" 

Following the discussions above, there is the impression that, there are numerous exertions in 

the form of policy, research or studies on small-scale mining and its environmental 

implications in the world, Africa and Ghana. In Africa and Ghana, attention is noted to be 
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given to small-scale mining and its environmental effects ( Aryee et ai, 2003; Amankwa and 

Amin-Sackey, 2003 ; Hilson, 2002a; 2002b; 2002c). With regards to the Talensi and Nabdam 

areas, some studies have been done on small-scale mining and the environment (Agyemang, 

2012; 2010; Renne, n.d). Studies have also been done on migration dynamics and small-scale 

mining (Agyemang, 2010 and Awinbila and Tsikata, 2004), and child Labour and small-scale 

mining (Hilson, 2009). Despite the interesting insight provided by these studies on the 

environmental consequences and small-scale mining, ironically, neither of them clearly 

analyse environmental consequences emphasising on implications on rural livelihoods in the 

Talensi and Nabdam areas and how these rural folks cope with SSM activities. 

Nevertheless, Yale, Datuku and Digari possess distinct cultural, social and physical 

environmental characteristics from other study areas. Again, before the advent of SSM 

residents of these communities were among the largest producers of food crops in TND, 

today, these three communities are among the least producers of food crops and the poorest 

communities in TND despite their rich endowment in gold and other natural resources. 

Equally, studies with regards to sustainable strategies that can be adopted to benefit both 

small-scale miners and communities affected, despite the environmental consequences caused 

by miners in Yale, Datuku and Digari, are scanty. The problem of this study is entrenched in 

this stare, the incessant environmental consequences resulting from crude small-scale 
_, 

mining on rural livelihoods in Yale, Datuku and Digari, coupled with the difficulty in 

adapting strategies that will benefit both small-scale miners and affected communities 

concerned. 
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1.3 Research Questions 

1.3.1 Main Research Question 

How does the impact of small-scale mining on the environment affect rural livelihoods in 

Yale, Datuku and Digari? 

1.3.2 Sub-research Questions 

1. What are the adverse effects of small-scale mining on the environment m Yale, 

Datuku and Digari and what efforts are put in place to protect affected communities? 

2. What are the socio-economic effects of small scale mining on the livelihood of miners 

and community members? 

3. What livelihoods are affected by small-scale mmmg and how are these affected 

communities coping with small-scale mining? 

4. What policies are put in place to regulate small-scale mining activities and how 

effective are these policies in conserving the environment and enhancing small-scale 

gold mining? 

5. What sustainable strategies can be adopted for the benefit of both small-scale miners 

and community members? 

1.4 Research Objectives 

1.4.1 Main Objective 

The main research objective is to examine the impact of small-scale mining on the 

environment and how this affects rural livelihoods in Yale, Datuku and Digari. 

1.4.2 Sub-research Objectives is to: 

1. Examine the adverse effects of small-scale mining on the environment m Yale, 

Datuku and Digari and the efforts put in place to protect affected communities. 
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2. Examine the socio-economic effects of small scale mining on the livelihood of 

miners and community members. 

3. Identify rural livelihoods that are affected by small-scale mining and to find out how 

these affected communities are coping with small-scale mining. 

4. Find out policies that are put in place to regulate small-scale mining activities and 

how effective these policies are in conserving the environment and sustaining small- 

scale gold mining. 

5. Make recommendations on sustainable strategies that can be adopted for the benefit 

of both small-scale miners and communities concerned? 

1.5 Hypotheses 

Hypothesis I 

Hn: Appreciation of small-scale mining has no negative effect on the environment. 

HI: Appreciation of small-scale mining has negative effect on the environment. 

(NB: Refer to appendix IV for hypothesis testing) 

Hypothesis II 

Ho: There is no difference in personal income generated from mining activities and non- 

mining activities (Agriculture) among people in mining communities. 
_, 

HI: There is difference in personal income generated from mining activities and non- 

mining activities (Agriculture) among people in mining communities. 

(NB: Refer to appendix V for hypothesis testing) 

1.6 Scope of Study 

The study area encompasses Yale, Datuko and Digare. These three communities are 

geographically found in the Talensi-Nabdan District, located at the north-eastern part of 
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Ghana. In terms of distance of the three communities to their mining sites, Yale and Datuko 

communities are closer to their mining sites with approximately O.5Km. However, the 

distance from Digari community to its mining site is about lkm. 

The study design consist of four main parts, environmental and health impact of SSM and the 

strategies put in place to protect the environment, the socio-economic effects of SSM in these 

three communities, the implications of SSM on rural livelihoods and how rural folks are 

coping and fmally assess strategies that will ensure a mutual benefit between miners and rural 

folks. 

Figure 1.1: Map of Ghana Showing the Talensi-Nabdam District 

FIG 
I" 

STUDY AREA IN NATIONAL CONTEXT 

-- I L.EGEND 
_._ Notional ('\ ....• u" 11-, 

- Ri:>g,o;)rlQ( Dvu •• ')'. 

I 

I 
--I .. 

I 

.~ I 

Study ArC'o 
1 

\ 
-", \ 

j I')J 

.. 

s- 

16 

www.udsspace.uds.edu.gh 

 

 

 

 



1.6.1 Location and Size 

The three communities fall within the Talensi-Nabdam District (TNDA), located in the Upper 

East Region at the north-eastern part of northern Ghana. The Talensi-Nabdam District 

Assembly (TNDA) was carved out of the Bolgatanga Municipal Assembly in 2004. It lies 

between latitude 100 15' North and 10060' North of the equator and longitude 00 31' West 

and 10 0.5' West of the Greenwich meridian. The District has a land area of 912 sq. Km. 

Based on the Population and Housing Census (2010), the total population size of the district 

is 115,020 made up of 57,318 females and 57,702 males (GSS, 2010). There are two main 

dialects spoken, Taleni and Nabit. The TNDA shares boundaries with the Bolgatanga 

Municipal Assembly to the North, Bawku West District to the East, West and East Mamprusi 

Districts to the East, and the Kasena-Nankana East District to the West (TNDA, 2010). 

1.6.2 Climate and Vegetation 

In terms of climate the District lies within the tropics and characterized by two seasons. The 

two are the short rainy season which starts from May to October, and the long dry season 

which begins from October and ends in April. TNDA has a mean rainfall of 88mm-ll Omm 

and an annual rain fall of 950mm. It has a maximum temperature of about 45°C in March and 

a minimum temperature of 12°C in December. The District lies within the guinea savannah 

woodland vegetation type consisting of deciduous trees such as baobabs, dawadawa, shea, 

"and ground flora grasses (TNDA, 2010). 

Topographically the District falls within the Birimian, Tarkwaian and Voltarian rocks of 

Ghana. Relatively it has undulating lowlands with gentle slopes ranging from 1 % to 5% 

gradient. The TNDA is drained by the Red and White Volta and their tributaries. 
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1.6.3 Administration and Governance 

Politically, the District has a District Chief Executive, two members of parliament in the 

District, representing the Talensi and Nabdam constituencies, 27 elected and 10 appointed 

assembly members. This is in line with the provisions of the Local Government System Act, 

1993 (ACT 462). The district also has three paramount chiefs with their sub-chiefs. With the 

exception of these chiefs, there are Tindanas who are the custodians of the land. These 

represent the traditional authorities of the District. 

Figure 1. 2: A Map of Talensi-Nabdam District showing the Study Areas. 

MAP Of TAlEN51 NABOAM DI5TRICT SHOWING 
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With regards to economic activities, agriculture is the main source of employment for the 

people, 90% are engaged in crop production. Other economic activities undertaken are 

mining, fuel wood extraction and food processing. Due to the soil types, geological structure, 
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vegetation, crops grown m the District include, maize, millet, gumea com, groundnuts, 

potatoes and vegetables. 

1. 7 Significance of Study 

Small-scale mining, viewed by the UN and World Bank is largely a "poverty driven" activity 

(World Bank, 2001 cited in Hilson and Potter 2003; UN, 1996). Some scholars (Hayes, 

2008; Amankwah and Anim-Sackey, 2003; ITDG, 2001, cited in Aryee et aI., 2003) support 

this claim and argue that small scale miners are poor and hence depend on mining for their 

livelihood. Nevertheless, SSM as an activity has two sides- a tool for poverty alleviation and 

a tool for perpetuating poverty (Hayes, 2008; Hilson, 2002a; MMD, 2002). These suggest 

that SSM activities have the prospects to alleviate and perpetuate poverty in resident mining 

communities. The rate and manner at which SSM affects the environment, rural livelihood, 

the environmental management system and the appropriate mining practices differentiates 

SSM as a perpetuator of poverty or an alleviator of poverty. Thus to obtain the best out of 

SSM in rural communities there is the need for a thorough study of SSM, the environment 

and rural livelihoods. 

According to Hilson, and Van Der Vorst, (2002), recent studies on environmental problems 

and performance have paid little attention to the small-scale mining industry. Generally, the 

world lacks knowledge on the nature and essence of small-scale mining (MMSD, 2002). 

MMSD further argued that there is inadequate statistics on small-scale miners and 

environmental impacts (2002). This suggests the need for further studies on small-scale 

mining. Studies on small-scale mining will contribute in the identification of the negative and 

positive effects of the industry. This will help improve the activities of the industry, provide 

a healthy environment and above all improve rural livelihood. It will also promote 

sustainability in the industry. 
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At the international level, there is excess attention on issues governing large-scale mining at 

the cost of small-scale mining (Tieguhong, et ai., 2009). They argue that the International 

Labour Organisation's (ILO) convention on safety and Health in mines, the International 

Council on Mining Metals (ICMM), the World Gold Council (WGC) among others, tackle 

issues on large scale mining ignoring pertinent Issues on small-scale mining. Coupled with 

this is also the ongoing debate on natural resource abundance being a curse or a blessing in 

the world. This is no exception in Ghana, government and other stakeholders concentrate 

much in the large- scale mining companies such as Anglo-Gold Ashanti, Obuasi mines, 

Newmont mines at the expense of small-scale miners. This is evident in the regulatory 

framework to streamline mining licence in 1986 and 2006 respectively; these Acts tend to 

attract foreign direct investment (ACT, 703, 2006 PNDCL, 153). Again, these companies by 

law pay royalties on a sliding scale of 3% to 12% of their gross sales to the government 

(Ghana Government, 2006: 1986). These royalties and foreign direct investment accrued from 

large scale mining (LSM) may probably be the reason why government gives much attention 

to large-scale mining (SSM) companies at the expense of small-scale mining. Again, despite 

Ghana's endowment in minerals and natural resources, she is still undeveloped. 

For a lower middle- income economy like Ghana to eradicate poverty, rural small-scale 

mining activities and environmental issues must equally be addressed before they escalate. It 
.r 

is first and foremost important to check, evaluate, monitor and streamline inefficient and 

~azardous small-scale mining activities, most especially their impact on rural livelihoods. 

This is because the survival of rural folks depends much on their livelihood foundations. 

When rural foundations are destroyed, it forms the bases of poverty among the grassroots. 

Also taking into consideration Ghana's strive to achieve the Millennium Development Goals 

(UN, 2010), the recent concern for Climatic and Environmental Adaptation Policies and 
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decades on Environmental Sustainability (Rio conference, 1992, cited in UNCSD, 2012; 

WCED, 1987), there is the need for the nation to take a second look at the small-scale mining 

and the environment. Small-scale mining has a direct and indirect relationship with the 

MOOs. It has the propensity to assist a country achieve some of the MOOs, most especially 

MOO one and MOO eight. 

The motivation behind this study also lies on the fact that, vanous studies and reports 

recommend that further studies be carried on mining, especially small-scale mining to 

ascertain the impacts of small-scale mining on the environment, its health impact and socio- 

economic impacts and livelihoods (Mineral Commission, 2010; CHRAJ, 2008; Obiri, et. aI., 

2006). The justification for the study of Yale, Datuko and Digari is also based on the 

recommendations of NORPRA (2012). NORPRA in a forum "Achieving Sustainable Mining 

in the Talensi and Nabdam Districts without compromising community interest" 

recommended that considering the upsurge of poverty in these communities after the advent 

of SSM, further studies be conducted in these areas to assess the impact of SSM on the 

environment and rural livelihoods (2012). Furthermore, chiefs in these mining communities 

expressed their displeasure and claims on environmental issues and the massive reduction in 

agriculture activities in these three communities most especially Digari and Datuko as a result 

of SSM activities (NO RPRA , 2012). Again, seminal studies (Agyemang, 2012; 2010, 

Awinbila and Tsikata, 2010; 2004) undertaken in TND implied the need for further studies in 

rnining communities in the district. 

Moreover, the continual struggle among governments, NOOs and other stakeholders to adopt 

sustainable strategies that will benefit miners and affected communities also motivates this 

study. Coupled with this is the hitherto unspecified social responsibility small-scale miners 

should perform. A study on small-scale mining and its environmental consequences on 
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livelihoods is expected to bring to bear sustainable strategies between small-scale miners and 

affected community members and some social responsibilities small-scale miners can 

undertake in terms livelihood improvements. 

Findings and suggestions from this study will serve as a guide to the government and policy 

makers on small-scale legislation. It will also guide Non Governmental Organisation and 

other stakeholders to make informed decision about the industry. Recommendations will also 

be made on how to find sustainable solutions to the numerous problems associated with 

small-scale, in order to strike a balance between both the adverse and positive impacts of the 

industry to ensure its success and sustainability. 

1.8 Research Methods in Brief 

The study employed a triangulation approach or a mixed research strategy to achieve its 

stated objective. The choice of a mixed or triangulation approach was based on the 

ontological and epistemological considerations upon which the study was grounded. Again, 

as argued by Rauscher and Greenfield (2009), the choice of a mixed research strategy was to 

give room for the interpretation of phenomena and to investigate process related dynamics at 

the same time. Furthermore, the mixed research strategy provided an opportunity for the 

researcher to support the stated hypothesis with evidence from both qualitative and 

quantitative methods and to generate more productive analysis as argued by Johnson et al., 

(2007). This was to also ensure reliability and validity in the study. 

In relation to the research design, the cross-sectional design was employed to study the three 

communities. The choice of this design was based on the research strategy chosen, in this 

regard, Bryman (2008) argued that the cross-sectional design supports the triangulation 

approach; this is because both qualitative and quantitative data can be collected concurrently. 
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Both primary and secondary data sources were collected, analysed and presented as findings. 

Data collection tools included Landsat imagery interpretation, self-administered 

questionnaires, semi-structure interviews, personal observation, text and document reviews. 

The study also employed stratified and purposive sampling techniques, analysed and 

presented findings using the "Statistical Package'for Social Sciences (SPSS)" application and 

Excel. Again, statistical tools such as frequency distribution tables, bar charts and pie as well 

as chi-square and cross tabulation were employed where necessary. 

1.9 Thesis Outline 

This study is made up of five main chapters. The first chapter presents a background to the 

study, problem statement, research questions and objectives of study, scope of the study, 

justification of study, a brief methodology and outline of thesis. Chapter two discusses 

relevant literature relative to international, regional (African) and local (Ghanaian) 

perspectives. It includes the natural resource abundance debate, the environmental and health 

impact of SSM, the socio-economic effects of SSM and the implications of SSM on rural 

livelihoods. It also includes the legal and institutional issues of SSM and the theoretical 

frameworks upon which the study is grounded. Inputs were sampled from books, journals, 

articles, newspapers, citations, reports, search engines and other documents . 

. , 
Chapter three constitutes the methodology employed in the study. It includes the 

epistemological and ontological argument on which the research strategy is grounded, the 

research design, sampling and data collection methods. It also justifies the rationale behind 

various methods and techniques employed. The fourth chapter of this work include analysis, 

presentations and interpretations of collected data. The chapter presents and interpret whiles 

linking its findings to the literature reviewed as well as methods employed. The final chapter 
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(chapter five) highlight on summary of the findings, conclusions and plausible 

recommendations. 

., 
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CHAPTER TWO 

LITERATURE REVIEW AND THEORITICAL FRAMEWORK ON 

SMALL-SCALE MINING, THE ENVIRONMENT AND RURAL 

LIVELIHOODS 

2.0 Introduction 

This chapter reviews relevant literature relative to global, regional (Africa) and Ghana on the 

impact of small-scale mining (SSM) on the environment and how this affects rural 

livelihoods. For a comprehensive review, the chapter is divided into sub-headings. The first 

three sections discuss the definition and overview of SSM, the ongoing controversial debate 

on natural resource curse and blessing and the extraction and ore processing in the SSM 

sector in the global and Ghanaian perspectives. 

The fourth section discusses the socio-economic impact of SSM. Next is a thorough 

discussion on the environmental and health concerns of SSM activities and the existing 

strategies for reducing these concerns. Relevant literature is also reviewed on SSM and rural 

livelihoods, linking the environmental consequences of SSM to rural livelihoods, alternative 

livelihoods and diversification and discussing SSM as a tool for poverty alleviation or 

perpetuator. The ninth section discusses the institutional and regulatory framework as well as 

the management systems of SSM activities. The final section discusses the two main 

theoretical frameworks upon which this research is grounded as well as a conceptual 

framework based on literature reviewed. 

25 

www.udsspace.uds.edu.gh 

 

 

 

 



- 

2.1 Definition and Overview of Small-Scale Mining 

2.1.1 Definition of Artisanal and Small-Scale Mining 

The terms "artisanal" and "small-scale mining" for decades has no universal definitions 

(Department of Water Affairs and Forestry (DWAF), 2006; Centre for Development Studies 

(CDS), 2004; Aryee, et ai, 2003; Economic Commission of Africa (ECA), 2002). Due to the 

broader spectrum of these terms, experts have worked to devise a universal definition and yet 

reached no consensus. Hollaway (1997) provides evidence on experts work in his passage on 

various conferences. According to Hollaway, in the 1980s, a string of conferences largely 

sponsored by the UN spent a disproportionate amount of time trying to define what it was 

they were talking about. At one point, when does 'Artisanal mining' becomes 'small-scale 

mining'? And at another point, when does a 'small-scale mining' becomes 'medium scale 

mining'? (cited in Centre for Development Studies, 2004). This argument forms the basis for 

various country definitions of Artisanal mining and small-scale mining. The country 

definitions of artisanal and/ or small-scale mining are based on characteristics such as, the 

level of employment, annual production, and capital investment, size of claim, depth of 

operation and the level of mechanisation among others (ECA, 2002; D'souza, 2002; ILO, 

1999). Ghana defines small-scale gold mining in technical terms as the concession size' 

(Government of Ghana, 1989a). ., 

However, international organisations try defining artisanal and small-scale mining In 

different forms based on certain criteria. For instance, the World Bank defines artisanal 

mining as a type of manual, low technology mining conducted on a small-scale 

predominantly in rural areas of the developing world (World Bank, 1995). Furthermore, the 

2a land plot for small-scale mining activity not greater than 2S acres (Small-scale Mining Law, PNDCL 218, 
1989a) 
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United Nations defines "artisanal" or small-scale mining as any single unit mining operation 

having an annual production of unprocessed material of SO,OOO tonnes or less as measured at 

the entrance of the mine, with less than €1 million capital investment and € 1.S million annual 

turnover, less than 40 employers and less than five years of mine life (UNCTAD, 1997). 

However, the flaw of the UN definition as objected by the ECA (2002) is based on the 

argument that the amount of ore required to cover a ton of one mineral is different from 

another. Again, with regards to organisations and group definitions, the Intermediate 

Technology Development Group (2001) view small-scale miners as poor-people, individuals 

or small-groups, who depend upon mining for a living, and use rudimentary tools and 

techniques to exploit their mineral deposits (ITDG, 2001 cited in Aryee et aI., 2003). 

Scholars have also defined artisanal and small-scale mining in diverse ways. Quashie (1991, 

cited in ECA, 2002) defines small-scale mining based on the quantity of minerals produced, 

in this case the ounces of gold produced per annum. Others, such as Tuapitz et aI., (1993), 

define small-scale mining on the basis of capital requirement (less than USD$3-S million). To 

Hentschel et al. (2002), it broadly refers to mining by individuals, groups, families or 

cooperatives with minimal or no mechanisation often in the informal sector of the market. 

Scholars such as D'Souza (2002) and Quiroga (2002) also argue that some countries have 

distinguished between artisanal mining and small-scale mining in their legislation. According 

to them, most of these countries categorise artisanal mining as informal and uses rudimentary 

methods whiles small-scale mining is formal. Despite the numerous definitions and 

arguments, GEF3 et al. (2003) claim that small-scale mining or artisanal mining generally 

encompasses small, medium, informal, legal and illegal miners who use rudimentary methods 

and processes to extract more than 30 different mineral substances worldwide. 

3 Global Environmental Facility (GEF) made a joint collaborator effort with UNDP and UNIDP In 2002 to address 
environmental and health impact of mercury usage in SSM. 
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Granted that organisations and individuals attempt to defme Artisanal and small-scale 

mining, the ILO (1999) in its survey concludes that small-scale mining means differently to 

different people. These variations in definitions and views fall within a given criteria, among 

these are, the level of employment, capital investment, size of claim, annual production and 

depth of mining. Country classifications of small-scale mining are also based on these 

parameters. Table 2.1 is a summary of the criteria some countries use to classify or define 

small-scale mining. 

Table 2.1: Criteria used by some countries to define small-scale mining 

Countries Criteria for Defmition 

Brazil, BurkiBa Fuo, Zambia, Cote d'voire. Level of mechanisation 

Ghana, Zambia, Zimbabwe Size of concession 

Argentina, Ghana, South Africa, Tuzania Capital investment 

Colombia, Senegal, Ethiopia, Depth of working 

SeIIegaI, Ethiopia, PhiHppiaRs Level of production 

Chile, Level of employment 

Source; ECA (2002) and UNECA, (2003, cited in Mwaipopo et al., 2004) 

In Ghana, small-scale gold mining is defined in the Small-Scale Gold Mining Law, PNDCL 

218 (Government of Ghana, 1989a). It takes into consideration size of concession, capital 

investment and number of participants. The law defines small-scale gold mining as "the 
_, 

mining of gold by any method not involving substantial expenditure by an individual or a 

group of persons not exceeding nine in number or by a cooperative society made up of ten or 

more persons". The law also adds that the maximum size of land for mining should be 25 

acres or 10 hectares (Government of Ghana, 1989a). It is in this light that Aryee et al., (2003) 

argue that the Ghanaian definition includes both artisanal miners who use rudimentary tools 

for gold extraction and small-scale miners who use more sophisticated mining activities 

operating at a relatively low level of production with limited capital. 
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This research, taking into consideration Ghana's definition of small-scale mining, defines 

small-scale mining to encompass artisanal, small, medium (both legal and illegal) miners 

with limited capital who use both rudimentary and limited sophisticated methods of 

extraction and processing of gold. Legal or formal miners refer to miners who have their 

claims registered with the Minerals Commission under the Small-Scale Gold Mining Law, 

PNDCL 218 and mine in accordance to the rules and regulations as prescribed by the law as 

well as exhibiting sound mining practices. Illegal miners on the other hand (galamsey 

operators) are those who have their claims unregistered under the Law, thus do not mine 

according to the law and thus exhibit no sound mining practices (Government of Ghana, 

1989a). 

2.1.2 Historical Perspectives of Small-Scale Mining in Ghana 

Small-scale mining of gold is an antediluvian activity but dates back to the 15th century in 

Ghana (Minerals Commission, 2010; Akabzaa and Darimani, 2001). It is argued that small 

scale mining has been an ancient indigenous activity for over 2000 years in Ghana (Minerals 

Commission, 2010; Hilson. 2001). During the Pre-colonial epoch, gold mining was basically 

done by small-scale miners (artisanal miners). They extracted gold from both hard rock and 

alluvial gold deposits using artisanal mining and processing methods (Anin, 1990). Alluvial 

gold mining was extracted by collecting gravels from beds of streams and washing the 

collected gravel for gold. Hard rock or lode mining on the other hand was extracted from 

grinding and washing stones interspersed with gold (Anin, 1990). 

Organisation and management of small-scale mining was of significant interest to chiefs most 

especially in southern Ghana. This was because chiefs owned the land and were entitled to 

one-third of gold extracted (Aryee et ai., 2003). Coupled with this, chiefs and other prominent 

people in society used gold as part of their traditional and other occasional dressings (Anin, 
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1990). It is argued that chiefs managed and regularised small-scale mining for over two 

centuries in Ghana (Minerals Commission, 1987, cited in Aryee, et ai., 2003). Small-scale 

mining was the core form of mineral mining until it was made an illegal activity by the 

colonial government in 1905 (Amankwa and Anim-Sackey, 2003). Illegalising the SSM 

sector by the colonial government was a deliberate action to solely control the mining sector 

of Ghana (then Gold Coast). 

Prior to 1989, small-scale gold mining and its marketing was illegal (Minerals Commission, 

2010). Notwithstanding this, SSM activities still persisted in the form of "galamsey" and gold 

was smuggled to the neighbouring countries for sale. It is estimated that about US$ 15 

million worth of gold was smuggled to neighbouring countries in 1985 (Minerals 

Commission, 2010). This economic activity which was not of any benefit to the state had 

significant environmental consequences. It is in this regard that Aryee et ai., (2003) argues 

that studies regarding the awareness and marginalisation of small-scale mining and its 

negative consequences on the state led to the legalisation of small-scale mining through the 

enactment of the Small-scale Mining Law, PNDCL 218. 

In May 1989, Small-scale Mining Law, PNDCL 218 was passed to regularise and streamline 

the processes small-scale miners will follow to acquire legal license for operation as well as 

a legal market frame (Government of Ghana, 2006). As a result, the sector contributed about 
_, 

870,000 ounces of gold from 1989 to 2000, valued at US$280 million. By the end of 2010, 

the sector contributed 776,000 ounces of gold valued at US$797.60 (Minerals Commission, 

2010; after Aryee et aI2003). 

2.1.3 Contemporary Small-Scale Mining in Ghana 

Sub-Saharan African countries have gone through series of structural adjustment and Ghana 

is no exception (Owusu, 2001). In Ghana, the establishment and implementation of the 
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Economic Recovery Program (ERP) marked the turning point in the small-scale mining 

sector. The ERP which sought to invigorate the stagnant economy targeted the revitalization 

of the mining industry. As a target during the ERP, government legalised the activities of 

small-scale miners through the establishment of the Small-Scale Mining Law, Mercury Law 

and Precious Minerals and Marketing Law in 198'9 (Hilson, 2001). 

In 2006, the Small-Scale mining law of 1989 was integrated into the Minerals and Mining 

Act of2006 (Act, 703) (Government of Ghana, 2006). Small-scale miners, who operate under 

this Act, are considered legal. Embedded in Act 703, some prerequisite qualification for one 

to be a legal small-scale miner are; a miner must be a Ghanaian, he or she must be 18 years 

and above, must have a license4 which must be site specific and subjected to renewal after its 

validity period of 5 years. The maximum size of land is 25 acres or 10 hectares. A person or 

group of less than four persons are granted a maximum allocation of 1.2 hectares, a 

maximum allocation of 2.0 hectares to a group of less than 9 persons and a maximum of 10 

hectares granted to a cooperative society of 10 or more persons (Minerals Commission, 2010; 

Government of Ghana, 2006; Aryee et al., 2003). 

Under the Small-scale Mining Law, the Minerals Commission is responsible for registration 

and supervision of small-scale mining activities (Government of Ghana, 2006). Although 

there are institutions such as Environmental Protection Agency, District, Municipal and 
., 

Metropolitan Assemblies (MMDAs) and National security among others monitoring the 

activities of small-scale mining, the Minerals Commission plays a lead role in regularising 

and monitoring their activities (Minerals Commission, 2010). The Minerals Commission 

among others ensures the licensing of miners, provision of technical and some financial and 

logistical support. 

4 This is a signed agreement between the government of Ghana and an applicant (miner). This is only possible 
after ~II necessary procedures and requirements are approved. The license is then sent to the chief inspector 
of mines to obtain an operating license. (Minerals and Mining Act, Act 703 of 2006) 
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Granted that through the Minerals Commission, registered and licensed small-scale miners 

are permitted to operate, Obiri et al., (2006) argues that there are over 60,000 "galamsey" in 

Ghana. Hilson and Potter (2003) substantiate the claims of Obiri et al., (2006) by justifying 

some reasons for the high level of illegal operators in the country. According to Hilson and 

Potter, the high cost of licensing processes, excessive bureaucracy and the fact that miners 

complain that a licence is no assurance to a productive piece of land are some reasons for the 

high level of galamsey operators in Ghana(2003). 

2.1.4 Overview of Small-Scale Mining in the Talensi and Nabdam Areas 

Gold mining in the Talensi and Nabdam areas date back to the colonial era, It was put to a 

stop in the 1930s for political reasons (Agyemang, 2010). After the liberalisation of small 

scale mining in 1989, these areas have witnessed a rampant influx of migrants (Agyemang, 

2010; Talensi-Nabdam District Report, 2010; Awumbila and Tsikata, 2004). 

The Talensi and Nabdam areas are characterised by both legal and illegal small-scale miners 

(Awumbila and Tsikata, 2010; Agyemang, 2010; Hilson, 2009). Hilson (2009) argues further 

that, there are only five registered concessions in the Talensi and Nabdam areas. The "Accra" 

registered concession operated by Accra Small-scale Mining Group, "Kejetia" operated by 

Unique Mining Group, "Obuasi" operated by Obuasi Mining Group, "Tarkwa" and 

"Bantama" concessions also run by Nontabd and Yen Ya Ya Small-scale Mining Groups 

respectively. 

These areas are also characterised by two main mining methods, the underground and surface 

mining. Renne (n.d), states that in the Talensi -Nabdam District, mining is labour intensive. 

Miners extract gold by pounding and grinding embedded rocks with gold into powder, these 

miners then use mercury to separate the gold from the powdered rocks. 
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2.2 Small-Scale Gold Mining and Ore Processing 

Mining is the removal of minerals from the earth's crust (Down and Stocks, 1977, cited in 

Amposah-Tawiah and Dartey-Baah, 2011). There is no specific approach as to how small- 

scale miners mine and process gold ore. Accordi.ng to Hayes (2008), ASM is undertaken in 

different ways depending on tradition, geology, geography, the nature of minerals, available 

resources and the chosen balance between speed and control. This is congruent in studies 

undertaken by scholars in different areas of study. For instance the studies of Aryee et aI., 

(2003) and Babut et al. (2003) indicate that small-scale gold extraction and processing in 

Ghana is different from Mwaipopo et aI., (2004) studies in Tanzania and that of Zimbabwe 

studied by GMP (2003). Generally, small-scale miners extract and process gold ore in various 

stages. For a vivid review, this section, in sub-sections, expatiates how small-scale miners 

extract and process gold ore. 

2.2.1 Gold Ore Extraction 

Gold extraction or exploitation starts with exploration. Unlike large-scale mining companies 

who have enough capital to employ experts such as geologist to explore and locate mineral 

reserves, small-scale miners most often locate mineral reserves by chance, rumours, 

observations or after large-scale exploration programs (Hayes, 2008). 
_, 

There are two main methods of mining gold by small-scale miners, surface mining and 

underground mining (Obiri et aI., 2012: 8; Minerals Commission, 2010). Surface mining is 

appropriate where gold deposits occur close or near the surface of the earth or form part of 

the surface deposit (Obiri et aI., 2012: 8; DWAF, 2006). Obiri et aI., (2012) further argue that 
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there are three types of surface mining.', These are open pit mining, strip mining and sub- 

surface mining. According to Ashley (2009), underground gold mining on the other hand is 

the hardest and most expensive method of gold mining. Hence Obiri et aI., (2012) posits that 

it is a technique which involves digging into the ground to access ore. Priester et aI., (1993), 

further emphasises that, hard rock or lode mining 'involves the assistance of technical aid. 

According to Mwaipopo et aI., (2004), extracting gold with underground method or mining 

is through pitting". They describe further that, shaft are sank vertically with simple tools such 

as pick axe, hammer, chisel, hoes, and shovels and in some cases semi-mechanised 

equipment until gold rock or layer is reached. Miners then go down these shafts using ropes 

and buckets to bring dug ore materials to the surface. Pits are usually located haphazardly 

and the depth of each shaft depends on the depth of the gold bearing rock or layer. In the 

case of surface mining, soil is excavated until a gold rich-layer is reached (Aryee et aI., 

2003). The exploration and exploitation processes mark the first step in gold mining and 

processing. In the case of small-scale mining, there is no clear cut point of exploration and 

exploitation. 

2.2.2 Processing Gold Ore 

Extracted ore 7 is first transported to appropriate areas mostly near water bodies, homes or 

camps. The ore is then crushed, grinded, and goes through gravity concentration and gold is 

amalgamated and finally burnt on open fire to separate the gold bullion (GMP, 2006; Babut et 

aI, 2003; Aryee et aI., 2003; Hilson, 2001). 

5 Obiri et aI., (2012) explains the three types of surface mining as 1. Open pit mining is a type of surface mining 
where a cut is made at the surface of the earth for the purpose of extracting ore or gold. 2. Strip mining 
involves a thin layer of material (overburden) to access buried mineral deposit. It is also known as open cast, 
open cut or contour stripping 3. Sub-surface is used where metal ores are too deep to be extracted from the 
ground. 
6 These pits also referred to as shafts are located at areas miners believe can strike the ore. 
7 Ore i~ a mineral rock (in this case gold) 
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Crushing and Grinding 

Crushing reduces the size of large gold bearing rocks (GMP, 2006). According to Babut et 

aI., (2003), crushing is done both manually and mechanically. Mechanical crushing 

equipment includes, jaw crusher, roll crusher, hammer mills, gyratory crusher and the stamp 

mill on the other hand manual crushing can be dane with the mortar and pestle, manual stamp 

mill and sledge hammer. The nature of gold rock tends to affect crushing and grinding. In this 

regard Mwaipopo et aI., (2004) argue that hard rock may be roasted to soften it for easier 

crushing. 

Crushing precedes grinding. GMP further explains that grinding could be wet or dry, it is 

could also be done both mechanically and manually to turn crushed rocks or materials into 

very fine powder (2006). Crushing and grinding are very relevant in ore processing. With the 

exception of reducing the sizes of large gold rocks, it also exposes gold in the rock thus 

increasing the chances of obtaining gold (GMP, 2006). However, in developing countries 

crushing and grinding are usually manual, this is because of the major challenge of limited 

capital and technical support. 

Gravity Concentration 

According to GMP (2006), gravity concentration involves concentrating gold using different 

specific gravity gold and gangue minerals. GMP argued further that, in gravity concentration, 

relatively simple equipments are involved with little or no reagent requirement as compared 

to gold cyanidation (2006). All over the world there are different methods of gravity 

concentration prominent among which are sluicing, centrifugal concentration8and panning. In 

developing countries the dominant methods of gravity concentration are sluicing and 

panning. 

8Centrifugal concentration consists of a vertical rotation bowl with a series of concentric rings that trap gold 
(GM8,~2006). 
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Panning is said to be the most primeval method which dates back to 2900 BC. It involves 

swirling or the back and forth shaking of ore and water mixture for gold to settle at the 

bottom while gangue which is lighter settles on top to be washed out (OMP, 2006). OMP 

further posits that sluicing on the other hand is also based on a similar principle where heavy 

particles, in this case gold, sinks to the bottom of a stream of flowing water and the gangue 

which is lighter is carried downstream and discharged at the end of the sluice. The efficiency 

of each gravity method depends on the miner, however, whiles panning is at a very low cost 

to sluicing, much ore can be processed in sluicing as compared to panning daily (2006). 

Gold Amalgamation 

OMP again explains that gold amalgamation involves the adhesion of mercury and gold. 

Amalgamation as a process is more efficient in librated or partially librated gold and for very 

fine particles (2006). In the light of this OMP argues that continuous and discontinuous 

processes are the two main methods of amalgamation practiced by artisanal and small-scale 

miners. Continuous processing involves amalgamating the whole ore. Although this practice 

is said to cause high environmental pollution and high mercury and gold loss, it is practised 

dominantly in South America and China. On the other hand the discontinuous process 

involves the amalgamation of gravity concentration in batches (OMP, 2006). 

The amalgam is then squeezed either manually or mechanically from the water and burnt on 

open fire for the gold bullion. OMP (2006) posits again that amalgam squeezed manually 

contains 60% to 70% gold while amalgam filtered by centrifuge contains 70% to 80% gold. 

Available literature reveals that small-scale mmers mine and process gold through the 

following steps indicated in figure 2.1. 
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Fia, .1: A Typical Flow of Small-Scale Gold Mining and Processing 

Mined ore 

1 Gold Bullion 
Crushing 

r ~ 

I Grinding 
Heating Amalgam 

i ~ 
Gravity Concentration Gold Amalgamation 

ource: Author's own construction, (2013) 

2.2.3 Small-Scale Gold Extraction and Ore Processing in Ghana 

Obiri et al. (2012: P 9) provide four main stages both SSM and Large scale mining (LSM) 

are expected to comply in mining gold in Ghana. The first stage is the exploration stage; this 

involves identifying the gold promising geographical area. Exploration precede extraction, 

the extraction stage involves the construction of infrastructure, blasting and removal of top 

soil and waste rocks. The third stage is the processing stage; during this stage, gold is then 

separated from its ore. The final stage is the closure stage, this is the stage where mining 
., 

:. process is stopped and the final decommissioning and mine reclamation9 are complete. The 

. closure stage is usually not practiced by small-scale miners. This is because such miners mine 

haphazardly and tend to migrate from one place to another. 

Ore Extraction 

9 Mine reclamation involves covering of mining pits or reclaiming land back to its original state. 
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According to the Minerals Commission (2010) there are two mining methods in Ghana- 

surface mining and underground mining. The Minerals Commission further categorises 

surface mining into two- colluvial or eluvial mining and alluvial mining'". However, Aryee 

et al. (2003), identified three main methods of small-scale mining in Ghana. These are; 

shallow alluvial mining, deep alluvial mining, and Hard rock mining methods. The various 

mining methods depend on the location of the mineral. 

Shallow alluvial mining involves excavating the soil, usually less than a depth of three 

meters, to reach a gold rich-layer. Aryee et al. (2003) posits that this method of mining gold 

is convenient in mining shallow deposits, where the mineral deposits are usually located in 

low lying areas or valleys. In deep alluvial mining, mineral deposits are located near the 

banks of rivers. It involves excavating and digging pits from a depth of about seven to twelve 

meters until a gold rich-layer is found. To prevent these deep pits from collapsing, steps or 

terraces are constructed in and around the pits. Hard rock mining method however, is a 

typical underground mining method employed to mine gold bearing reefs. It involves 

digging and sinking holes to intercept the reef using rudimentary tools to break the ore 

(Aryee et aI., 2003). The ore is then transported to riversides or camps for processing. For the 

purpose of this study surface and underground mining methods will be considered. 

Irrespective of the method employed to mine the ore, the extracted ore is then transported for 

processing. 
., 

Processing ore in Ghana 

According to Babut et aI., (2003), the mined ore is first crushed by hands or by a mechanical 

mill in a typical case of artisanal mining. Miners mix up grinded ore or fine gravel with water 

10 Alluvial mining involves mining along riverbanks, thus gold is deposited by water movement. Eluvial mining 
on the, other hand involves the disintegration of rocks at the mining sites thus gold deposit is not as a result of 
water movement. 
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and wash it gently on a sluice box where gravity concentration occurs on a hemp tissue. The 

resulting concentrate is then refined and amalgamated with mercury. The amalgam is then 

squeezed from the water and burnt in open fire for gold. 

Aryee et aI., (2003) argues that the method employed for processing ore depends on the 

mining method used. Processing alluvial ore involves sluicing the mined gold in a sluice box 

to obtain gold concentration. Mercury is then added to form gold amalgam; this is then heated 

on open fire to separate the gold. Hard rock gold processing on the other hand involves the 

crushing and grinding of extracted ore locally, usually with metal mortars and pestles. The 

pounded ore is then mixed with water and with a sluice box sluiced to obtain gold 

concentration. This refined gold concentration is also amalgamated with mercury and burnt 

on open fire for gold. 

2.3 Small-Scale Gold Mining and Environmental Concerns 

The environmental concerns of small-scale mining are long discussed and documented 

globally, most especially, Africa, Asia and Latin America (Spiegel and Hoeung, 2011; Hayes, 

2008; Hentschel et aI., 2002; Hilson and Van der Vort, 2002). According to DWAF (2006), 

the impact of small-scale gold mining on the environment depends on the method of mining 

or type of operation, the type of rock mined, and environmental management systems among 
_, 

others. For the purpose of this study, the methods of mining and type of rock mined will be 

~iscussed in this section whiles the environmental management system is discussed in section 

2.9. The type of rock mined also influences the method of mining, a hard gold bearing rock 

will require the deep underground mining and on the other hand a surface gold bearing rock 

also requires surface mining (Minerals Commission, 2010). 
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In relation to the methods of mining, scholars such as Acquah (1992), Aubynn (1999) and 

UNEP (1993) argue that surface mining poses more serious threats contrast to underground 

mining. Thus, Brink et aI., (1990), emphasised that surface mining affects the land surface by 

changing the topography and surface drainage, topsoil characteristics, vegetation cover and 

land use. These have the potentials to increase erosion, long-term compact, silting, acid and 

salt coverts (cited in DW AF, 2006). Nonetheless, scholars such as Agyemang (2010) in a 

study at TND argues that underground mining poses more threats to the environment contrast 

to surface mining. 

Other studies argue that the impact of small-scale mining on the environment is in every 

phase of mining (DWAF, 2006 and Hilson and Van der Vort, 2002). Hilson and Van der 

Vort, (2002) thus emphasises that the impact of small-scale mining on the environment runs 

through the exploration process through to the extraction of ore and processing. They propose 

that during exploration small-scale miners destroy the environment through erosion, 

deforestation and pitting. Contrariwise, during processing and extraction of ore, mercury 

emissions, acid mine drainage and environmental stress are the environmental consequences. 

DWAF (2006) also identifies similar environmental effect of small-scale mining and further 

argues that some environmental effects recur in all phases of mining. 

Irrespective of the method of operation the environmental effects of SSM is regarded globally 
_, 

as a pressing issue (Spiegel and Hoeung, 2011; MMDS, 2002; UN 1996), a plethora of 

studies strive prioritising the environmental issues of SSM. The UNCSD argues that the 

major environmental issues relating to small-scale mining are mercury in the gold 

amalgamation process, the use of cyanide and a combination of both mercury and cyanide 

(Spiegel and Hoeung, 2011). Hilson (2001) also views the major issues of small-scale gold 

mining and the environment to be land degradation and mercury in amalgamation. 

Nevertheless, seminal studies (Agyemang, 2012; Teschner, 2012; Hayes, 2009; Hilson and 
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Van der Vort, 2002; Hentschel et al., 2002) confirms that the major environmental 

consequences resulting from small-scale gold mining are deforestation and land degradation, 

pollution, acid mine drainage, human displacement and rendering lands unsuitable for 

industrial and agricultural use. 

Generally, studies reveals that the rationale behind the increasing environmental destruction 

by small-scale gold miners include; lack of awareness, education, technological and 

logistical support, lack of obvious incentives to change, miners attitude towards quick 

revenue and weak institutional bodies governing small-scale mining activities (Spiegel and 

Hoeung, 2011; GMP, 2006; Vieira, 2005; Hilson, 2001) 

For the purpose of this paper, the environmental impact of small-scale mining will be assayed 

globally in terms of land degradation and vegetation destruction, pollution taking into 

consideration mercury and cyanide usage and biodiversity threats. 

2.3.1 Land Degradation and Vegetation Destruction 

According to Bai and Dent (2008), land degradation is a long-term loss of ecosystem 

functions and productivity resulting from disturbance of land from which land cannot recover 

unaided. The UNEP also defines land degradation as the sustained loss in quality and 

productivity of land (1999). In this regard, land degradation is one of the well documented ., 

and recognised effects of small-scale mining on the physical environment. Land degradation 

and vegetation destruction occur at almost every phase of mining. According to Akabzaa and 

Darimani (2001), small-scale miners in exploring and exploiting clear vast pieces of land, 

remove vegetation cover, causing erosion, open pits hence degrading the land, destroying 

vegetation and causing deforestation. It is in this regard that Obiri et al. (2012: 15) 

accentuates that land degradation is a vivid example of the effects of mining on the 

environment. They argue further that land degradation may take different forms such as 
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removal of top soil, uncovered mine pits and improper disposal of mine waste rocks among 

others. 

Land degradation is reported to have occurred in many parts of the world as a result of SSM 

activities. For instance ASM is reported to have destroyed landscape aesthetic in Tanzania 

(Mwakaje, 2012). Also, the Ghana Chamber of Mines (2006) reports that about 12% of 

Ghana's land is under some form of concession for mineral exploration. 

2.3.2 Mercury Pollution from Gold Processing 

Mercury pollution is a pressing issue in the SSM sector because of its harmfulness to human, 

plant and aquatic life (Hilson et aI., 2007; Hentschel, et aI., 2002; World Bank, 1995). 

According to GMP (2006) the usage of mercury to amalgamate gold is over 2000 years. 

Thus, Swain et aI., (2007) argue that artisanal and small-scale miners (ASM) are the world's 

largest sources of mercury from intentional uses. 

Small-scale miners remain a significant source of mercury pollution in the world (UNIDO, 

2009 cited in Tieguhong et aI., 2009). Gold extraction using mercury releases a large amount 

of both gaseous and metallic mercury into the environment. It is estimated that about 800 to 

1000 tonnes of mercury is emitted into the environment every year (UNIDO, 2009 cited in 

Tieguhong et aI., 2009; Hayes, 2008). Mercury pollutes the air, contaminates rivers and other 
_, 

water bodies and soils, causes acid mine drainage and in some cases renders pieces of land 

unsuitable for commercial and individual agricultural use. Hilson et aI. (2007) further reveals 

that numerous studies on mercury amalgamation in gold mining communities since the 1980s 

indicate environmental contamination. For instance Mpedazoe reveals that 78% of water 

sampled and analysed in Lake Victoria Goldfield contained mercury concentration 

significantly above the drinking water standard 1 gil (1996, cited in Shoko, 2002). Again, a 

recent study conducted by Mwakaje (2012) reveals that the uncontrollable use of mercury 
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during amalgamation pollutes water bodies in Tanzania. In Rwamagasa, it is also estimated 

that 30kg of mercury is released into the environment every year (GMP, 2007). 

Studies (GMP, 2006; Vieira, 2005) suggest the lack of knowledge, improper training and the 

absence of technology as the major reasons for the use of mercury. Other reasons are the fact 

that mercury is simple and cheap to use. 

2.3.3 Cyanidation 

Cyanide has long also been used since its invention in the late 1880's (GMP, 2006). GMP 

further argues that relatively, cyanide degrades naturally and a small amount of it is used to 

recover gold. In this regard, Akcil (2006), claims that 90% of gold is recovered when using 

cyanidation. However, due to its high environmental and health threats, its usage is 

controversial (GMP, 2006). Cyanide is highly toxic, contaminated tailings resulting from 

cyanide leads to killing of aquatic organisms, birds and animals (International Cyanide 

Management Institute, 2006; GMP, 2006). Several countries have suffered as a result of 

cyanide spillage, prominent among which are recorded in the study of Stenson (2006) are the 

dam failure experienced by Aural Gold Mine in Romania in 2000 and the Kuntor Mine 

incident in Kyrgzstan in 1988. 

Again, GMP (2006) argues that the worst occurs when mercury and cyanide are used 
_, 

together. According to GMP, cyanide reacts with a variety of elements thus when it reacts 

with mercury, it converts mercury into an acutely harmful substance (2006). It is in this 

regard that, GMP argues further that cyanidation requires adequate training, skills, and some 

level of technology to reduce the high level of toxicity (2006). 
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2.3.4 Biodiversity Threats 

According to Sundumeier-Rieu and Ash (2009), biodiversity refers to a combination of life 

forms and their interactions with one another and with the physical environment to make the 

earth inhabitable. In other words it refers to the biological environment which includes flora, 

fauna and microbes or microorganisms. The activities of mining and for that matter SSM 

have grievous impact on biodiversity. According to Obiri et al (2012), mining activities over 

the years have led to changes in the ecosystem as a result of the loss of habitats of many 

species. These species are further threatened by the destruction of the forest and land as well 

as the spillage of toxic substances into water, air and land where these valuable species 

survive. 

The environmental effects of mining and for that matter SSM have a trickledown effect on 

biodiversity. As a result, Shoko (2002) argue that, the environmental effects of SSM such as 

land degradation, pollution and depletion of water leads to biodiversity loss. He further argue 

that land degradation leads to the destruction of the ecosystem, water pollution destroys 

aquatic ecosystems, plant life and depletion of fresh water, whiles air and noise pollution 

depletes the ozone layer and leads to hearing loss and migration of animals respectively. 

2.3.5 Environmental Impact of Small-scale Gold mining in Ghana 
_, 

In Ghana there are series of studies and documentations on the environmental impact of 

SSM (Hilson et aI., 2007; Aryee et aI., 2003; Hilson and Van der Vort, 2002;; Hilson, 2001; 

Akabzaa and Darimani, 2001; Amegbey et aI., 1997). Seminal studies in Ghana reveals that 

the impact of SSM on the environment depends on the method of mining (Agyemeng, 2012; 

Aubynn, 1999: Acquah, 1992; UNEP. 1993), the status of operation (legal or illegal) and the 

level of skill of the miner (Hilson, 2009; Aryee et aI., 2003). According to Aryee et aI., 
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(2003), SSM irrespective of the form (legal or illegal) have some degree of impact on the 

environment. They argue further that illegal miners have significant impact on the 

environment compared to legal miners. Unlike legal miners, illegal miners cannot be 

controlled through permits and regular monitoring (2003). Nevertheless, the findings of 

Aggyemang (2012) indicate that both legal and illegal mining have significant impacts on the 

environment in Ghana. 

A burgeoning collection of studies in Ghana indicate that the main environmental impact of 

SSM are, mercury pollution and environmental or land degradation and deforestation 

(Hilson et al., 2007; Babut et al., 2003; Aryee, et al., 2003 Hilson and Van Des Vort, 2002; 

Hilson, 2001). Among the Sub-Saharan African countries, Ghana is among those who 

recognise mercury pollution in SSM as a relevant environmental concern (Hilson et al., 

2007). In terms of mercury pollution, the World Bank, (1995) and Hilson et al., (20007) 

argue that it was first put into context in Ghana by the "World Bank's Staff Report on 

Mining Sector Development and Environmental project" 

In this regard, extensive studies are carried out on mercury pollution and the proficient 

management on the usage of mercury (Hilson et al 2007; Aryee, et al., 2003; Babut et al., 

2003). These studies reveal a higher concentration of methyl mercury in mining communities 

such as Bogoso, Prestea, and Bibiani among others. For instance Babut et al., (2003), who 
_, 

undertook studies at Dumasi emphasises that the optimal mercury 11 to gold ratio is noted not 

·to be adopted by miners. As a result, studies reveal that the mercury to gold ratio ranges from 

1.32 (Cursino et al., 1999 cited in Babut et al., 2003) to 2.0 (Bidone et al., 1997 cited in 

Babut et al., 2003). In Ghana, the PMMC estimates the optimal gold ratio to be 4.0 (PMMC 

in Tarkwa cited in Babut et al., 2003). 

11 Theoptimal mercury gold ratio (Hg: Au) is 1 (v/v). (Babut et aI., 2003) 
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Assays on land degradation reveal that land in mining areas in the country are degraded 

(Awunbila and Tsikata, 2010; Hilson and Potter, 2003; Aryee et aI., 2003; Hilson, 2000a; 

Hilson, 2001). Mining areas such as Tarkwa, Bogoso, Obuasi, Bibiani and Bolgatanga among 

others are characterised by erosion, loss of habitats, open pits, climatic changes among others 

(Agyemang, 2012; 2010; Awinbila and Tsikata, 2010; 2004; Hilson and Potter, 2003 ; 

Akabzaa and Darimani in 2001). For instance, Akabzaa and Darimani reports that about 70% 

of the land in Tarkwa is destroyed by mining activities (2001). Furthermore, a report prepared 

for Centre for Development Studies by Ofei-Aboagye et al. (2004) on mining in Tarkwa 

indicates that most small-scale miners had minimal regards for the physical environment 

hence a vast land was completely destroyed. 

Despite the various effects of small-scale mining on the environment discussed, Aryee et aI., 

(2003) categorises the environmental impact of SMM in Ghana into three- lithosphere, 

hydrosphere and atmosphere. The lithosphere is the soil portion of the earth. It consists of the 

crust and mantle and usually lies above the asthenosphere 12. The prime impact of SSM on the 

lithosphere includes; land degradation, loss of agricultural land and the piles of abundant 

waste. 

The second pertinent effect of SMM on the environment is the hydrosphere'<. Aryee et aI., 

(2003) argue here that SSM pollute water bodies such as rivers and streams through the ., 

discharge of toxic chemicals such as mercury and cyanide in gold amalgamation. The phase 

'One of the Mercury abatement Project carried out in the Western Region by the Minerals 

Commission indicates that galamsey operators, local residence and components of the 

environment such as land, water and air had high mercury levels (Aryee et aI., 2003). 

12 Asthenosphere represents the weak portion of the mantle (Encarta, 2009) 
13 The, hydrosphere represents all water bodies on the earth. It includes seas, rivers and the water in the 
atmosphere. (Encarta, 2009) 
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The third category by Aryee et aI., (2003) worth considering is the atmospheric impact of 

SSM. Miners pollute the air in various aspects. In reducing the size of ore, dust is usually 

emitted into the atmosphere. Similarly, the emission of gaseous pollutants such as mercury 

fumes during the burning of gold amalgam pollutes the atmosphere. 

The Talensi and Nabdam areas are no exceptions to the environmental impact of SSM. The 

findings of Awimbila and Tsikata (2004) reveal the major issues to include land degradation, 

erosion, uncovered underground pits and water pollution. Studies by Agyemang (2010) on 

the driving forces of land degradation revealed that both legal and illegal were among the 

major forces. Again, Awimbila and Tsikata (2010), GNA (2012a) and others report similar 

environmental concerns on mining in these areas. The study therefore seeks to investigate 

these effects and others that might not have been identified and examine the linkage and 

impact on livelihoods in Yale, Datuku and Digari. 

2.4 Small-Scale Gold Mining and Human Health 

The World Health Organisation (WHO) defines health as a state of complete physical, mental 

and social well-being, and not merely the absence of diseases and infirmity (WHO, 2005, 

cited in Obiri et aI., 2012). This implies the external environment has both a direct and an 

indirect impact on the health status of an individual. WHO (2008) also indicates that about a 
., 

quarter to two-third of preventable ill health is as a result of poor environmental quality (cited 

in Obiri et aI., 2012). Literature regarding mining reveals that mining activities contribute 

enormously to the current health problems (Hayes, 2008; ILO, 1999; World Bank, 1995). For 

this reason poor environmental health 14 today is partly due to both SSM and LSM activities. 

Thus the findings and claims of Hayes (2008) and Obiri et aI., (2012; 2010) implies that the 

14 Environmental health refers to all the external factors such as physical, chemical, biological and all related 
factorimpacting on onels behavior (WHO, 2008) 
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activities of SSM affects the physical, mental as well as social well-being of miners and 

affected surrounding communities. 

According to ILO (1999) there are five major risks associated with ASM. These are dust 

exposure (Silicosis), exposure to mercury and other chemicals, effects of noise and vibration, 

poor ventilation and the effects of overexertion, inadequate working space and inappropriate 

tools. The ILO associate these risk on poor mining equipment, miners' inadequate knowledge 

on mining related diseases among others. The ILO further argue that these miners are also the 

most exposed to poor sanitation, little or no access to water and basic health care(1999). 

Stephens and Ahern (2001) supports the argument of the ILO by claiming that mining is one 

of the most hazardous occupations in the world, miners and community member suffer from 

injuries and fatalities in the short term and cancer as well as respiratory related diseases in the 

long term. 

Health Risk Associated with Miners and Community Members 

The method of mining employed by miners determines the type and level of risk of exposure. 

According to Obiri et al. (2012), the health issues associated with surface mining include 

respiratory tract diseases which results from the inhalation of toxic chemicals and ore body, 

hearing loss as a result of the noise from vibrations and machinery. They further state that the 

health risk associated with underground mining could be classified as natural and man-made. 
_, 

Naturally, oxygen deficiency, extreme temperature and radioactivity may occur especially 

where small-scale miners work in old mine pits. This usually deprives miners of oxygen 

exposing them to suffocation and sometimes death. Small-scale miners are usually at a higher 

risk in underground mining. This is because unlike LSM, SSM cannot afford air conditioners 

in such deep mines. 

48 

www.udsspace.uds.edu.gh 

 

 

 

 



Man-made health issues to Obiri, et al. (2012) refer to the health risk generated by the mining 

activities of man. Poor lightening in mines may lead to poor eye sights; noise from machinery 

may also lead to hearing loss, inhalation of toxic chemical such as mercury, cyanide among 

others cause cancer and other respiratory tract disease. A study conducted by Hayes (2008) is 

concurrent with Obiri et al., (2012) and other health studies on health issues in SSM. To 

Hayes (2008), occupational health concerns associated with miners include; physical injuries 

such as mine collapse and rock falls, exposure to dangerous chemicals, dust, fumes and gases 

causing respiratory diseases, exposure to hearing and sight impairment due to noise and poor 

lightening conditions and psychological stress among others. 

Reports and publications have indicated evidence of deaths and health related issues on 

mining. Globally, mudslide and pit collapse are reported to have killed both miners and 

community members. The ILO (2003) estimated that about 6,000 people die in mines yearly. 

With regards to the increasing deaths and health related issues, Pik Botha, in 1996, then 

South Africa's Minister for Mineral and Energy Affairs estimated that each tonne of gold 

mined in South Africa cost 1 life and 12 serious injuries (World Watch, 2004). Obviously this 

sounded as a caution to other parts of the world. Other countries have continuously recorded 

increases of death from mines. For instance on February 16, 2012, Joy News Reported a 17 

feared dead galamsey operators at Subriso-Fante, near Tepa in Ahafo-Ano District in the 

Ashanti Region (GNA, Joy news, 2012b).' Similarly the Minerals Commission (2010) 

reported a mining accident in Dunkwa in June, 2010 which led to several deaths. 

Residents of mining communities and other surrounding communities are also exposed to 

health hazards. Extensive studies (Obiri et al., 2012; 2010; 2006; CHRAJ, 2008; Hayes, 

2008) on health implications on community members and miners have been carried out by 

several researchers. CHRAJ (2008) in a comprehensive report on mining in Ghana reveals 

that the commonest diseases reported at health centres in mining communities are HIV/AIDS, 
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malaria, TB, stomach aches and other diseases as a result of exposure to chemicals from 

mining activities. Furthermore, studies (Obiri et aI., 2010; 2006; CHRAJ, 2008) in Pretea, 

Tarkwa, Obuasi and Bogoso among others indicate similar health issues. Dominant findings 

from these studies include malaria, Tuberculosis infections, Diabetes, Upper Respiratory 

Tract Infections and other cancer related disease. Similarly, the Talaensi-Nabdam District is 

no exception from the findings 0 Agyemang (2010; 2012). Furthermore, another issue of 

health concern on the impact of SSM is the wide spread of HIV/AIDS pandemic and other 

STDs (Shoko and Veiga, 2004; M'pele, 2002 cited in CDS, 2004). Shoko and Veiga (2004), 

further indicates that SSM sites attract sexual activities hence the spread of HIV I AIDS among 

miners, community members and families of miners. 

Available literature in Ghana reveals that, mining communities are among the hardest hit in 

terms of HIV/AIDS and other STDs (CHRAJ, 2008) and recorded the highest cases of 

malaria and poor sanitation (Antwi, 2010; Akabzaa and Darimani, 2001; Awunbila and 

Tsikata, 2004). Akabzaa and Darimani in a study conducted in the Western Region indicate 

increasing cases of HIV/AIDS and malaria (2001). The increasing rate of malaria cases is 

evident in the work of Antwi (2010), who reports that 95% of respondents in Tarkwa 

identify malaria as one of the prevalent diseases. Awunbila and Tsikata (2004) also reveal 

higher incidence of malaria as a result of uncovered pits filled with water which serve as 

breeding places for mosquitoes, diarrhoea and' other skin diseases in the Talensi and Nabdam 

areas. 

Notwithstanding the various health issues discussed, respiratory tract disease most especially 

silicosis, diseases related to mercury and cyanide, hearing loss, poor sanitation, malaria and 

HIV are major health issues related to mining. The scope of this work does not involve health 

impact assessment hence it will not consider a detailed health analysis. 
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2.5 Existing Strategies for Reducing Environmental and Health Risks of Small 

Scale Mining 

UNEP (2008), states that it is imperative for us all to exercise responsibility in using and 

protecting the environment. This is because the environment is a cross-cutting issue in 

development discourse. Human and economic activities can significantly change the 

environment. Hence there is the need to protect the environment from unscrupulous mining 

activities and for that matter small-scale mining. 

In Ghana, the Government, Non-governmental Organisations and various advocacy groups 

have over the years made relentless efforts in the form of strategies and policies to minimize 

the environmental and health impact of small-scale mining. There is a direct relationship 

between strategies to minimise environmental impact and health impact of SSM. In striving 

to reduce environmental risk of mining, the health of miners and community members must 

also be considered. There is no doubt that Telmer et aI., (2008) advocate for the need of 

government to provide appropriate and practical steps and adopt improved gold extraction 

methods and improve working conditions by avoiding health risks. As a result this section of 

the paper examines the existing strategies in minimising the environmental and health impact 

of SSM. However, the regulatory initiatives, technical and management initiatives are 

discussed in section 2.9 of this paper. ., 

The two most vibrant institutional bodies responsible for ensuring environmental sanity are 

the Environmental Protection Agency'f (EPA) and the Minerals Commission. The EPA since 

2000 is charged with the responsibility of monitoring and regulating environmental issues of 

both LSM and SSM. Thus, the EPA is responsible for the issuance of environmental permits 

(LI 1652) to miners. As part of the procedure for environmental permit, prospective and old 

15 EPA 'was established on 31't December, 1994 Act (490) 
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small-scale miners are to provide an Environmental Impact Assessment (EPA, 1994). Before 

an environmental permit is granted to a prospective small-scale miners, they are to indicate if 

the proposed concession is in a forest reserve, wildlife reserve or a natural heritage, miners 

are then required to indicate the likely environmental impacts of their methods of operation as 

well as a brief description of proposed mitigationmeasures to the likely impacts of mining on 

the environment. To protect water bodies, miners are required to provide the likely impacts of 

their mining and processing methods and the communities affected if mining methods are 

likely to affect local water bodies (EPA, 2000). In this regard, Aryee et aI., (2003) and Babut 

et ai., (2003), argue that when the EIA is effectively carried out it mitigates negative 

environmental effects and ensures appropriate management of mining waste. 

Embedded in Minerals and Mining Act, 2006 (Act 703), the Minerals Commission provides 

guidelines and issue licence to prospective miners. The Minerals Commission also ensures 

that laws such as Mercury Law, PNDCL 217 and other mining guidelines established by the 

government are implemented. The EPA and the Minerals Commission in collaboration with 

other organisations ensure environmental and health sanity. Some of these measures or 

strategies are discussed below. 

Technical and educational supports are provided to miners on how to minimize the negative 

effects of their activities on the environment and reduce health effects (Minerals 
., 

Commission, 2010; Hilson et aI., 2007; Aryee et al 2003, Hilson and Potter, 2003). The 

Minerals Commission through its district centres educate miners on pertinent environmental 

guidelines and regulations (Minerals Commission, 2010; Aryee, et ai., 2003). Miners have 

received education on the impact of the use of toxic chemicals such as mercury on the 

environment. This process according to Aryee, et aI., is said to be ongoing, is to ensure that 

miners continue to engage in sound mining practices and also change their behaviour toward 

minirig (2003). Aryee et al. (2003), argues further that seminars and training workshops have 
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been organised on environmental damage control, health and safety as well as appropriate 

mining operations. 

Again, the Minerals Commission, in collaboration with other international bodies including 

the World Bank and UNIDO, over the years provides technical support and promotes 

education to minimise the effects of SSM activities on the environment. For instance, in 

2000, UNIDO in collaboration with the Ghana government embarked on an awareness 

campaign on health and environmental impact of mercury using movies, documentaries, and 

impressive pictures on television (Babut et ai., 2003). They further argue that UNIDO 

introduced the mercury retort" alongside training on how to use it. This is helping to reduce 

the emission of mercury fumes. Again, Ghana Gold Corporation (GGCO) announced its full 

support to reduce liquid mercury pollution in Ghana. Spearhead by the Minerals Commission 

and "Earth Advocate" a Ghanaian NGO, GGCO seeks to provide inexpensive mercury retorts 

to Ghanaian miners. This is to recover approximately 95% of the mercury that will be 

released into the atmosphere (GGCO, 2013). 

Another existing strategy in reducing the effects of SSM on the environment is the 

collaboration and partnership among organisations, miners, affected and resident community 

members, large-scale mining companies and advocacy groups among others. Such 

collaborations and partnerships have made tremendous contributions in the form of education 
., 

and training to reduce environmental effects and ensure proficient mining activities (Minerals 

Commission, 2010). The National Association of small-scale miners has over the years 

provided training and educational programs for members. Amankwa and Anim-Sackey 

(2003), adds that the association has also undertaken challenges and made presentations to 

the Ghana Chamber of Miners on behalf of its members. Other invaluable organisation that 

16 Retort is a piece of equipment assembled with a closed crucible connected to a condenser, design so that 
mercury from amalgam evaporates when heated leaving gold in the crucible (Babut et aI., 2003) 
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has contributed to the and protected the rights of affected communities by miners are 

WACAM17 and CHRAJ (Obiri et aI., 2012; CHRAJ, 2008). 

Notwithstanding these initiatives, scholars argue that most of these initiatives are premature 

hence ineffectively practiced. This is because these initiatives are designed without sufficient 

interactions with target groups most especially miners' concerns and above all failure to 

analyse community dynamics (Hilson and Potter, 2003; Aryee et al. 2003). Hilson (2001) 

also argues that despite these strategies little has been done to rectify the environmental and 

health issues resulting from SSM, most especially administratively. This he holds 

government responsible for failure to subsidise retort equipments, Hilson argues further that, 

EPA's questions on environmental management, land disputes among SSM and LSM among 

others are vague and non-target specific (2001). 

2.6 Small-Scale Mining and Socio-Economic Development 

Mining is the second oldest most relevant activity to agriculture (Kohoo, 1984; Down and 

Stocks, 1977). Globally, its role in economic development cannot be over emphasised, small- 

scale mining provides both direct and indirect employment, national revenue and individual 

income, promotes rural economic development, reduces mass departure and sometimes 

transforms unskilled labour to skilled or semi-skilled labour (Amankwa-Sackey and Anim- 
., 

Sackey, 2003). 

·The recognition of small-scale mining for the first time as a potential element of 

development was in 1972 (UNDESA, 1972 cited in Centre for Development Studies, 2004). 

UNDESA publication; "Small-scale Mining in Developing Countries" marked the first ever 

global attention given to the small-scale mining industry (Bayle (nd) cited in Centre for 

17 WACAM is a right based non-governmental and not for profit organisation established in 1998. It operates in 
four of the ten regions of Ghana and aims to organise and build the capacity of communities affected by the 
operations of multi mining companies of Ghana for effective engagement in demanding for their rights. 
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Development Studies, 2004). Striving from this heightened interest, studies till date are still 

being undertaken on the impact of small-scale mining on development in small-scale mining 

areas over the world such as China, Indonesia, Brazil, Venezuela, Tanzania, Zambia and 

Mozambique among others. 

In Ghana, the small-scale mining industry, most especially gold mining is crucial to the 

country's development. Since the regularisation of the sector in Ghana, the sector contributes 

in two major mainstreams, the provision of employment and revenue generation (Minerals 

Commission, 2010; D'Souza, 2002; Hilson, 2001). In examining the role of small-scale 

mining in Ghana's development, much is based on the perception of people due to the 

difficulty in accessing data (Akabzaa and Darimani 2001). 

2.6.1 Employment 

It is estimated that about 13 million people worldwide are directly engaged in small-scale 

mining, while another 80-100 million people depend on it for their livelihoods (ILO, 1999; 

2012). Globally, Asia employs the highest of its population in the sector, followed by Africa 

and the Latin America (CDS, 2004). Hayes (2008) argues that Africa alone employs 8 

million with 45 million people depending on it for their livelihoods. Hayes further argues 

that SSM provides employment at every phase or stage of mining- from exploration, through 

to extraction, transportation, crushing and grinding and marketing (2008). The argument 

behind the high level of employment created by small-scale mining is that, it is labour 

intensive. The sector also provides indirect employment to individuals. It is in this premise 

that Amankwa and Anim-Sackey, (2003) emphasises that it creates an avenue for traders, 

food vendors, transporters and goldsmiths among other related activities. 

Across the world various countries have witnessed significant levels of employment in the 

SSM:sector. For instance, Zubiri (2010) reveals that about 300,000 miners are employed by 
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the SSM sector in the Philippians. Hayes (2008) adds that about 200,000 miners are estimated 

to be employed in Sudan and about 450,000 are estimated to be employed in Niger. 

In Ghana, the government recognises the sector as an integral source of rural employment 

(Yakubu, 2002, after World Bank, 1995). The small-scale mining industry employs over one 

million people (Minerals Commission, 2010) of this ISSER (2011) states that small-scale 

gold mining alone employ about 500,000 people. From 2005 to 2008, the Minerals 

Commission recorded increases in employment at the various mining districts. Bibiani district 

recorded an increase of23.3%, Dunkwa 27.14% and Bolgatanga district recorded an increase 

of27.14% (Minerals Commission, 2009, cited in Opoku-Antwi, et ai., 2012). The Talensi and 

Nabdam areas fall under Bolgatanga mining district of the Minerals Commission. The reason 

for the increase in employment level in the Bolgatanga district is due to the influx of miners 

from southern Ghana to the north to avoid conflict with large scale miners in the south 

(Opoku-Antwi, et ai., 2012). It is estimated that about 10,000 people are engaged in mining in 

the Talensi and Nabdam areas (Hilson, 2009) 

2.6.2 Contribution to Gold Output or Production 

Small-scale miners contribute tremendously to the total gold produced in the world. It is 

estimated that 20% to 30% (500-800 tonnes) of the world's gold is per annum produced by 

small-scale miners (Navch et ai., 2006; UNEP, 2006). The contribution of SSM in gold 

endowed countries cannot be overemphasised. For instance it is estimated that about 80% of 

gold produced in the Philippines (Zubiri, 2010) and about 80% of gold produced in Brazil 

comes from SSM (Veiga and Hinton, 2002). 

In Ghana, small-scale miners contribute about 30% of the total gold produced (GNA, 2013). 

Ghana has also witnessed increases in gold production by small-scale miners since its 

regularisation and launching of the ERP. Since its regularisation in 1989 to 2000, about 

56 

www.udsspace.uds.edu.gh 

 

 

 

 



870,000 ounces of gold worth US$ 270 million has been produced (Aryee, et al., 2003). It is 

also estimated that from 2000 to 2008, small-scale miners contributed 10% of the total gold 

produced in Ghana (Mining Journal, 2010). In 2012, The Ghana Chambers of Mines in its 

publication on the performance of the mining sector indicates that, the PMMC and Asap 

Vasa's purchases and exported 316,699 ounces' and 40,794 onces of gold respectively in 

2012. 

According to the Minerals Commission (2009), Bolgatanga mining district contributed 

13.66% of the gold produced by small-scale miners in the country (cited in Again, Opoku 

Antwi, et al., (2012). Again, Opoku-Antwi, et al., (2012), attribute the increase in gold output 

by miners to the introduction of mechanised mining methods such as the use of Chinese 

hammer mill, excavators, compressors and drilling machines among others by foreigners. 

2.6.3 National Revenue and Foreign exchange 

Gold extracted from small-scale miners also provide a source of revenue and foreign 

exchange earnings to developing countries (ILO, 1999). The Ghana Chamber of Mines 

explains further that small-scale miners pay taxes, site fees, licensing fees, royalties among 

others to individuals and the state as a whole (2006). For instance in Ghana, with the 

exception of the 5% royalties' small-scale miners must pay to government; miners 

compensate land owners and pay individuals who work at the mining sites. 

The value of gold in terms of foreign exchange cannot be overemphasised; Ghana has 

witnessed increases in foreign export of gold from US$702.03 million in 2000 to 

US$2,551.37 million and in 2011 US$4,912.85 million (ISSER, 2011). ISSER (2011), 

argues further that, the reason for this increase in gold export is as a result of the increase in 

gold prices in recent times to as high as US$1,77010z in September, 2011. Nonetheless, about 

57 

www.udsspace.uds.edu.gh 

 

 

 

 



US$300 million in gold is argued to be collected from small-scale miners in Ghana since the 

regularization of the SSM sector (ISSER, 2011). 

2.7 Small-Scale Mining and Rural Livelihoods 

2.7.1 The Concept of Livelihood 

To assess the impact of SSM on the environment and how it affects rural livelihood, it is 

imperative to clearly define livelihood in the context of this research and how it affects 

people. Scholars and other development practitioners have attempted to define livelihood in 

various ways. According to Ellis (2000; 28), for instance, livelihood refers to "the activities, 

assets, and the access that jointly determine the living gained by an individual or household". 

To Wallman (1984), it encompasses not only shelter, transaction of money and provision of 

food, but also ownership and circulation of information, management of social relationships, 

affirmation of personal significance and group identity and the interrelations of each of these 

tasks to the other. Nevertheless, the most widely accepted definition of livelihood is by 

Carney (1998). "A livelihood comprises the capabilities, assets (including both material and 

social resources) and activities required for a living". However, a livelihood is sustainable 

"when it can cope with and recover from stress and shocks, maintain or enhance its 

capabilities and assets, for both now and the future, while not undermining the natural 
_, 

resource base" (Carney, 1998: 4). In simple terms livelihood refers to capabilities, assets, 

activities and income required for a living. 

For the purpose of this study, a livelihood encompasses all activities, capabilities and assets 

in the form of both physical and non-physical which are accessible and required for a living. 

Haven, established the meaning of livelihood in the context of this study, the entire mining 

process and activities, especially surface mining affects livelihoods of rural communities 

(Obiri et al., 2012). Thus, this section of the paper discusses, the environment impact of SSM 
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on livelihood of rural folks, how affected communities and miners cope with SSM activities, 

alternative livelihoods and diversification to SSM and finally examine the nexus between 

SSM as a tool for poverty alleviation and a perpetuator of poverty. 

2.7.2 Environmental impact of SSM on livelihoods of Rural Folks 

Although, SSM itself is a source of livelihood for people most especially the poor in 

developing countries (Aryee, 2003, Shoko, 2002, ILO. 1999), the destruction of the 

environment by SSM activities affects the livelihood foundations of rural communities 

especially, the land-based economic activities of rural folks (Schueler et aI., 2011; Hayes, 

2008; Kumah, 2006). Kumah, therefore adds that environmental consequences of SSM 

especially from surface mining often erodes rural livelihood, displaces people and forces 

people to develop alternative sources of livelihoods (2006). 

Agriculture is the major occupation in most developing countries. It is estimated that in at 

least 20 countries in the world, 70% of the population depend on agriculture for their 

livelihood (Hayes, 2008). Thus the destruction of vegetation and farmland affects agriculture 

and its related livelihood sources (Hayes, 2008). Vegetation destruction also affects land for 

livestock grazing and the cultivation of economic crops, this is because it leads to sparse 

vegetation covers thus infertile ground for farming (Obiri, et aI., 2012). A survey conducted 
_, 

by W ACAM in 2008 indicates that women engaged in harvesting fuel wood, oil palm fruits 

and other non-timber products from the forest as a source of livelihood lost income due to 

forest destruction by miners. Coupled with this women do not gain compensation from 

miners for the destruction of the forest (cited in Obiri et aI., 2012). Furthermore, a study 

conducted by Schueler et aI., (2011) in western Ghana indicates a 45% loss in farmlands to 

mining pits. As a result, there is intensification of land use in Tarkwa which further leads to 

the loss of biodiversity and land degradation. 
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The use of toxic chemicals in gold processing also destroys rural livelihoods (Suo sa and 

Veiga, 2009; Kumah, 2006). In this regard, emissions from mercury and cyanide, pollutes 

water bodied, lands and, air and as a result prevents and destroys animal and aquatic livestock 

activities (Shoko, 2002). 

2.7.3 Coping with SSM activities among Affected Community Members 

In Africa rural communities are built around the natural resources which provide their basic 

needs. Natural resources such as rivers, hills and forests influence the livelihoods of rural 

folks. According to Obiri et al. (2012), rural communities design their livelihoods based on 

the surrounding natural resources. Rural communities therefore engage in land-based 

economic activities before the advent of mining. Among these are hunting, gathering, fishing, 

picking of firewood, wild fruits, medicinal plants and handicraft production. 

After the advent of SSM, communities in gold endowed areas tend to adopt several strategies 

to survive. Prominent among these are to resettle at different places to continue with the 

already existed source of livelihood, adapt to new sources of livelihoods, rush into mining at 

the expense of already existing sources of livelihood such as agriculture, and the worse of it 

IS resort to other illegal activities for survival (Obiri, et al., 2012; Hayes, 2008). 

How community members cope with SSM activities is partly the bane in which this research 

seeks to investigate. It also seeks to find out whether small-scale miners undertake corporate 

social responsibilities and seek adaptable strategies that will ensure a peaceful coexistence 

between miners and affected community members. 
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2.7.4 Alternative Livelihoods and Diversification 

Although SSM is a source of livelihood, Hayes argues that SSM is unsustainable in the long 

run (2008). This is because such activities are based on the exploitation of non-renewable 

resources. Adding to this, the previous section has discussed how SSM activities destroy rural 

livelihoods (Obiri et aI., 2012; Kumah, 2006). It is therefore imperative to also find other 

alternative non-mining income earning activities. Nonetheless, there are challenges in finding 

alternative livelihoods for miners and affected community members (Hayes, 2008; Ofei 

Aboagy et aI., 2004). 

One major challenge in finding alternative livelihoods in the SSM industry is the higher 

earnings in the industry compared to other activities such as agriculture. A study conducted 

by the Mineral Resource government Project in Madagascar, indicates that artisanal and 

small-scale miners earn US$3,650 annually whiles livestock and agriculture earn US$1,275 

and US$425 annually, respectively (Philips, 2006). Similarly, in Tanzania, a US AID 

sponsored survey also revealed that ASM earn an average of six times more than the wages 

offarm labour (Philips et aI., 2001, cited in Hayes, 2008). 

Other factors identified by Ofei-Aboagy et aI., (2004) and Hayes, (2008) as challenges to 

finding alternative livelihood are the exit of a miner affects the income of the supply chain, 

unpaid debts by miners who may like to leave the activity, high commodity price, limited 

skills and confidence to adopt to new alternatives and limited finance among others. The 

studies of Ofei-Aboagy et aI., (2004) in Tarkwa and Bolgatanga Districts revealed that the 

major challenges in livelihood diversification are lack of financial institutions and 

unfavourable institutional and regulatory frameworks. The study' also revealed that people in 

Bolgatanga were attached to mining due to absence of alternative sources of livelihood. 
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However, in Tarkwa miners were said to be adapted to quick money hence alternative 

livelihoods will mean reconsideration. 

Alternative livelihoods can be promoted by creating opportunities in areas such as 

agriculture, small-scale alternative businesses or even creating opportunities within the LSM 

sector. To achieve this it is important that alternative livelihoods and diversifications must be 

fundamentally part of policies, regulatory and institutional frameworks in addressing issues 

concerning SSM activities. In forming these alternatives, community dynamics should also 

be analysed taking into consideration miners and community economic, cultural, social and 

political connotations. 

2.7.5 Small-scale Mining; a Tool for Impoverishment or Poverty alleviation 

Previous discussion on SSM and economic development indicates that SSM is a source of 

employment for individuals and a major source of revenue to the nation. Notwithstanding 

this, scholars such as Hayes (2008) argue that SSM as a source of wealth is for a short-term 

and for that matter exploitative. This section reviews assays on the complex nexus between 

SSM as a perpetuator of poverty or a tool for poverty alleviation. 

SSM is an alternative source of livelihood for people in times of stress. According to Hayes 

(2008: 15) ASM can be driven by endemic poverty resulting from failure of government and ., 

institutions, economic decline, political or environmental shock. This is evident in the recent 

increase in SSM activities in Zimbabwe, Ghana, DR Congo and Mozambique among others. 

The high level of poverty in DR Congo after the war suddenly saw an increase in over 100, 

000 people in Katanga province involved in ASM for their livelihood after only 15 years. In 

Zimbabwe, the successive and prolonged drought form 2001-2003 together with economic 

collapse and the destruction of agriculture productivity led 10,000 Zimbabweans resorting to 

SSM~activities (BBC, News, 2006). 
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SSM also serves as a supplementary source of livelihood to some miners. Thus some miners 

do not depend exclusively on mining but depend on mining during non-agriculture season or 

undertake mining along other income earning jobs. Notwithstanding, government also 

generate revenue from SSM activities in the form of levies, taxes and other forms of fines. 

Generated revenue is used by government to fund projects such as electricity, construction of 

infrastructure such as roads, hospitals and educational facilities. 

As a result of the discussion above some studies argue that SSM is a tool for poverty 

alleviation (Hayes, 2008; Diamondfacts, 2006 cited in Tieguhong et. aI., 2009). In this regard, 

Diamond facts (2006 cited in Tieguhong et. aI., 2009) reports that income generated from 

artisanal and small-scale mining of gold and diamond transforms the living standards of 

many people in the world and for that matter the African. 

Nevertheless, SSM can also perpetuate poverty among miners and community members 

(Hayes, 2008). The exploitation of gold is finite. As such, livelihood potentials related to 

mining are limited to the resource availability thus a closure of mines leads to a seizure of 

livelihoods. In this regard, Hayes (2008) argues that, resource exploitation and for that matter 

mineral exploitation is a function of accessibility, scale and quality of ore, market, the 

efficiency of production techniques and the number of miners and intensity of labour. This 

implies that the negative impact of any of these variables will perpetuate poverty. 

The exploitative nature of SSM activities on the environment can also perpetuate poverty. 

The destruction of the environment in the form of environmental depletion and pollution 

affects community dependence on the natural environment for survival. The negative effects 

of SSM on the environment affect agricultural activities such as-crop and livestock farming, 

of which about 70% of the people of most developing countries depend on for survival 

(Kumah, 2006; Hayes, 2008). 
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Mining regions are usually characterised by inflation and the poor culture of financial savings 

(Hayes, 2008). He adds that, inflation in SSM communities tends to increase the prices of 

basic needs, making such goods expensive and scarce thus making these basic needs 

inaccessible to community members. Again, small-scale miners also lack the culture of 

financial savings. Studies conducted in mining communities reveal that miners spend most of 

their income on luxurious activities (Hayes, 2008). 

In conclusion, SSM could be as tool for poverty alleviation of perpetuator of poverty depends 

on the monitoring and management of SSM activities. When SSM activities are effectively 

managed then it can assume the role as a poverty alleviator. However, poor management of 

the sector will perpetuate poverty. In this regard, the next section assesses the legal 

framework and the management system governing SSM. 

2.8 Legal and Regulatory Frameworks and Management System of Small-Scale 

Gold Mining 

2.8.1 Institutional and Legal Frameworks 

An institutional framework refers to laws, policies or formal provisions that assign primary 

responsibilities and authority to an agency for implementation, enforcement and monitoring 

(OEeD, 2006, cited in Mwakaje, 2012). Institutional and legal frameworks are pertinent to 

management and sustainability of the small-scale gold mining industry. Mwakaje (2012) 

further asserts that inappropriate institutional framework is a major cause of environmental 

degradation. Other studies (Hilson et aI., 2007; Taylor et aI., 2005; Ikingura et aI., 1997) 

confirm that difficult law enforcements is the reason for the high level of water pollution and 

environmental degradation by miners. 
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Globally, institutional and legal frameworks are established to set standards, enforce, 

implement and monitor mining activities and for that matter SSM activities. Prominent 

among these institutions and legal frameworks are UNIDO, UNEP, The ILO's code of 

practice on Safety and Health in open cast, International Council on Mining Metals (lCMM), 

and the World Gold Council (WGC) among 'others. These institutions collaborate with 

various international bodies and leaders of countries involved in SSM and LSM to ensure 

sound mining practices. For instance, in 2006 UNIDO produced a comprehensive Manualfor 

Training Artisanal and Small-scale Gold Miners. Pertinent in this manual is the aspect of 

technical interventions for gold liberalisation, crushing and grinding, gravity concentration, 

retorts, recycling mercury, Cyanide management and environmental and health issues among 

others (GMP, 2006). 

In Ghana, institutions such as the Ministry of Minerals and Natural Resources, Ghana 

Chamber of Mines, Minerals Commission, Geological Survey Department, Environmental 

Protection Agency, Mines Departments, Lands Commission, Forestry Commission, Colleges 

and Universities related to mining are responsible for determining what constitute small-scale 

mining or large scale mining, how it is managed and how proceeds should be disbursed. 

However, the most prominent institutions directly involved in SSM activities are the EPA, 

Minerals Commission and Geological Survey Department. The roles of EPA and the 
.! 

Minerals Commission have been discussed thoroughly in section 2.5 on "Existing Strategies 

for Reducing Environmental and Health Risk of Small-Scale Mining". According to Hilson 

and Potter (2003), the geological survey department on the other hand is responsible for geo- 

prospecting and demarcating suitable sites for SSM activities. 

The legal framework for small-scale miners was established in 1989 (Government of Ghana, 

1989). It ensures the registration of miners, production and sales of gold. The Small-scale 

Mining Law, PNDCL 218 (Government of Ghana, 1989a) and the Mercury Law, PNDCL 
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217 (Government of Ghana, 1989c) are regarded as the pertinent and most discussed 

legislations of the sector. 

The Small-scale Mining Law, PNDCL 218, led to a collaborative and guided establishment 

of the Small-scale Mining Project (now Small-scale Mining Department) by the World Bank 

and Gesellschaft fur Technische Zusammenarbeit (GTZ) (Hilson and Potter, 2003; Amankwa 

and Anim-Sackey, 2003). The law makes provision among others for the following; 

Prohibition of small-scale mining unless a licence is granted by the appropriate authority, 

criteria to licensees, determination of mining concession sizes, requirement for appropriate 

mining practice, limitation of gold sale to authorized buyer, establishment of district support 

centres (Government of Ghana, 2006; Hilson and Potter, 2003). 

The Small-scale Mining Department (SSMD) in providing technical assistance to small-scale 

miners works along four pillars- Minerals Commission, Precious Mineral Marketing 

Corporation (PMMC), Mines Department and Geological Survey Department. Central among 

these, is the Minerals Commission. The Minerals Commission was established under the 

Minerals Commission Law of 1986 as amended by the Minerals Commission Act of 1993. 

The Commission helps formulate government policy with regards to exploration and 

exploitation of minerals, handles public agreements relating to minerals and provides 

technical support (Minerals Commission, 2010, Government of Ghana, 2006; World Bank, 
., 

1995). For the remaining three pillars, the PMMC is responsible for mineral purchase related 

issues on SSM, the Mines Department is also involved in safety and Health issues whiles the 

Geological Survey Department conducts exploration activities to identify prospective mining 

sites (Government of Ghana, 2006). 

The Mercury Law, PNDCL 217, backs the legal purchase and proficient use of mercury in 

gold recovery. It ensures sound and proficient mercury management practices in small-scale 
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mining processes ( Hilson and Porter, 2003; Government of Ghana, 1989c). The law does not 

permit unregistered miners to possess mercury due to the environmental and health 

implications of mercury usage (Government of Ghana, 2006; Babut et al., 2003). However, 

according to Teschner (2012) these laws are not effectively enforced. He argues that SSM 

laws no longer capture the realities of the sector's activities because small-scale miners are 

being undermined in Ghana. As a result illegal small-scale miners are ubiquitous; again both 

legal small-scale miners and galamsey operators have access to mercury. Thus, the presence 

of mercury in standing waters at sluice sites. 

Another important legislation is the Precious Mineral Marketing Corporation (PMMC) Law 

(Government of Ghana, 1989b), PNDCL, 219. PMMC provides market for SSM gold and 

other mineral purchase related issues. It is the legal authority responsible for buying and 

selling of gold and diamond. (Hilson and Porter, 2003; Government of Ghana, 1989b). This 

law is passed to curb the smuggling of gold to neighbouring countries (Minerals Commission, 

2010; Amankwa and Anim-Sackey, 2003; Hilson, 2002b). Recognising the relevance of the 

sector, the mining laws of 1989 are revised under the Mineral and Mining Act, 2006 

(Government of Ghana, 2006) to enhance safe small-scale mining in the country. 

However, the current regulatory and institutional frameworks face numerous challenges in 

executing their functions (Ofei-Aboagy et al., 2004; Hilson, 2001). Ofei-Aboagy et al. 
., 

:(2004) identifies some basic challenges facing these frameworks. Prominent among these are 

the inability of these frameworks to reflect the social and economic dynamics that have 

evolved in the ASM industry, lack of requisite expertise and regulatory coherence, limited 

interactions and communications between miners and regulatory bodies, limited coordination 

among the existing regulatory bodies. This leads to inefficiencies in enforcing SSM laws and 

regulations. Scholars also assert that political leniency and corrupt law enforcement also 
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account for the poor government control of the SSM industry (Kuma and Yendaw, 2010; 

World Bank, 2008; Hilson and Potter, 2003). 

2.8.2 Managing and Enhancing Small-scale Gold Mining in Ghana 

The previous section (2.8.1), has established that, relevant natural resource and related 

government agencies such as Commission, Minerals Commission, Environmental Protection 

Agency Lands Commission, Forestry, Research and Academic institutions are responsible for 

managing and regulating the activities of SSM. However, other relevant institutions such as 

community members, miners and District Assemblies, Traditional rulers such as Chiefs, 

Tindanas18 and other Non-Governmental Organisation are directly and indirectly responsible 

for the management of small-scale mining activities. 

Prior to 1905, chiefs managed the affairs of small-scale mining activities most especially in 

southern Ghana (Anin, 1990). In some sections of northern Ghana, the Tindana manages the 

affairs of land allocations. Currently, The Local Government Act, 1992, Act 490, recognises 

the role of traditional leaders in natural resource management. This implies that, although, the 

constitution vests all mineral resources into the hands of government, traditional rulers are 

also involved in mineral resources management. The Minerals Commission acknowledges 

the relevance of these institutions by emphasising that, efforts by these management 

institutions in the regularisation of the sector has contributed to the tremendous increase in 

gold production over the years (2010). These institutions successfully manage and enhance 

the industry through regulatory initiatives, technical and financial support and a market 

framework. The issue of regulatory initiatives have been discussed in the previous sections, 

18 Tindanas are the custodians of lands in some northern parts of Ghana. In areas such as Tongo, Nabdam, 
Bongo, among others, chiefs do not own land but rather the Tindana. Issues therefore regarding lands are 
directed to the Tindana though the chief is consulted. 
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thus this section will discusses the technical and financial support as well as the market 

framework. 

Technical and Financial Support 

Since the regularisation of the SSM sector, government provides substantial support through 

its body (the Minerals Commission), international organisations, and other mining support 

services by registered mining support companies and other advocacy groups (Minerals 

Commission, 2010; Amankwa and Amin-Sacky, 2003; Anim-Sacky, 2001) 

The Minerals Commission through its staff provides technical support through various 

district centres. The Commission assists miners by advising them on appropriate mining 

methods and operations, health, safety and environmental issues. To adequately manage 

SMM activities, the commission has formed and inaugurated District Mining Committees and 

provides regular education to registered and unregistered miners on the need to regularise 

their activities (Minerals Commission, 2010; Amankwa and Amin-Sacky, 2003; Anim-Sacky, 

2001). 

The Minerals Commission with support from the World Bank and international organisations 

such as GTZ, the German Government, the Federal institute of Geosciences and Natural 

Resources of Germany among others has also jntroduced equipment such as the hammer mill 

'with technical assistance on the usage of these equipment as well as financial assistance to 

the SSM industry (Anim-Sacky, 2001; Mireku-Gyimah et al.,1996, cited in Amankwa and 

Amin-Sacky, 2003). According to Amankwa and Amin-Sacky (2003), the minerals 

commission with support from the Federal institute of Geoscienc_es and Natural Resources of 

Germany and the World Bank provided technical support in the form of equipment such as 

the hammer mill to small-scale miners in 1999. In this regard Anim-Sackey argues that the 
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first plant of this kind was established in Bolgatanga (2001 ).Other mining related companies 

provide mining support services to small-scale miners. According to Anim-Sacky, (2001), 

companies such as Peace Small-scale Mining Service, West African Gold mining Company 

Limited and Elpusan Company Limited are noted as some of the mining companies that have 

contributed towards the mechanisation of SMM operations. 

Another major support by government to small-scale miners is the provision of exploration 

activities. For instance on June, 22, the then Minister of Lands and Natural Resources, Hon. 

Mike Hammah announced that government was exploring seven areas (approximately 354 

square kilometres) to determine their suitability for SSM activities (GNA, 2012c). Since 

small-scale miners explore gold through guessing, rumours or by chance, this initiative will 

mitigate the hazardous digging of pits by during gold exploration and extraction. 

The Provision of Market 

Government in striving to control and manage the SSM industry has created a market linkage 

between miners and the local economy as well as the international world. This is to ensure, 

keep records of gold produced and prevent smuggling in the country. For instance, the 

establishment of marketing corporations such as PMMC and other private marketing bodies 

control the smuggling of gold to other countries as well as ensure a sound environment for 
.r 

gold trade (Minerals Commission, 2010; Anim-Sacky, 2001; Amankwa and Anim-Sacky, 

2003). PMMC therefore has offices operating in various district centres to manage the market 

or gold purchase issues (Hilson et al., 2007; Government of Ghana, 1989c). 

To increase efficiency in the market operations of SSM, government has granted other private 

owners and companies such as Miramax and Precious Metal Refinery Limited buying licence 

to purchase gold from small-scale miners. According to Hilson et al., (2007), PMMC has 
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granted agents and sub-agents to purchase gold from SSM. They argue further that an 

estimated over 700 licensed PMMC buying agents and sub-agents operate all over the 

country to purchase gold from both registered and galamsey operators (Hilson et al., 2007). 

2.9.3 Challenges in Managing and Enhancing the Small-scale Gold Mining Sector 

Despite seminal studies on the impact of SMM on the environment, the SSM sector is faced 

with several challenges thus inadequacies in managing and improving the sector's activities 

(HIlson et al., 2007; Hilson and Potter, 2003; Aryee et al., 2003). Some scholars argue that 

the inadequacies in controlling the industry by the government is due to both institutional 

failure and miners attitude (Kuma and Yendaw, 2010; World Bank, 2008; Awinbila and 

Tsikata, 2004; Hilson and Potter, 2003). Available literature reveals that the major challenges 

faced by the sector in striving to manage and improve the SSM sector includes; ineffective 

institutional support, unfriendly licensing scheme, mistrust between miners and the 

government and poor exploration of SSM sites (Hilson, 2007; Aryee, et al. 2003; Babut et al. 

2003, Hilson and Potter, 2003). This section thus explores these challenges. 

Ineffective Institutional Support 

The institutional and regulatory issues discussed in the previous section, perform a significant 

role in the sector. For effective management of the SSM industry, its relevant related 

institutions must be vibrant and active in executing their functions. However, these 

'institutions tend to face challenges thus making these institutions ineffective in performing 

their responsibilities. Scholars attribute the ineffective institutional support to the industry to 

reasons among which includes, limited capital, over concentration on impact analysis at the 

expense of other relevant aspects such as education, analysing community dynamics and 

embracing miners concerns in decision making (Hilson et al., 2007; Aryee, et al., 2003). 
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According to Hilson et al. (2007), SSM institutions do not have sufficient funds to carry out 

their initiatives. Hilson, provides evidence to this claim when he presented in his study that 

institutions such as the Mines Department and the Geological Survey Department abandon 

post for cash-flow problems (2001). Jennings (1995), however explains further that despite 

the limited funds faced by these institutions, much emphasis is based on funding technical 

problems at the expense of economic, labour and social issues (cited in Hilson et al., 2007). 

The study of Hilson (2006) also reveals that institutions concentrate on impact analysis 

instead of other relevant areas like education and engaging the right target group. 

The SSM sector is characterised by a heterogeneous group, this is in terms of literacy, skills 

level, equipment, type of operation and geology. Thus Hilson et al., (2007) argues that it is 

necessary to analyse the community dynamics and consider the concerns of miners as well as 

community members. They argue further that due to inadequate analysis of the heterogeneous 

groups in the SSM industry, mercury pollution is perpetuating in the country. 

Another implicit reason for the ineffective institutional support is the contradictory role and 

policies of institutions. For instance, Hilson and Potter (2003) argue that the Minerals 

Commission is not to openly provide support services to "galamsey" operators and not to 

register illegal miners of lands most especially those belonging to LSM companies. This 

implies that SSM institutions are not allowed openly provide assistance to "galamsey" 
., 

operators. This is to encourage illegal operators get registered and mine according to mining 

laws. However, an institution such as PMMC encourages its buying agents to purchase gold 

from both legal and illegal miners. 

Unfriendly Licensing Scheme 

Licensing is a key factor in effective management of the SSM sector. When small-scale 

miners acquire licence, institutional bodies such as the Minerals Commission get to know the 
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total number of miners, the system or type of operation and hence the kind of support 

services to provide for miners. According to Kafwembe and Veasey (2001), the difficulty in 

obtaining a licence is a major obstacle to improving the SSM industry. It is also in this 

regard that Aryee, et al. (2003), argue that unregistered mining activities (illegal miners) are 

more dreadful to the environment and human health than registered miners. This is because 

illegal mining activities cannot be monitored. 

The problem of illegal mining is a global concern. SSM is practiced worldwide in most 

developing countries. Globally, unregistered miners dominate the SSM industry. For instance 

in Indonesia and Philippines, about 90% and 80% small-scale miners are unregistered 

respectively (Hilson and Potter, 2003). Hilson and Potter estimate that, about 85% miners are 

considered unregistered in Ghana (2003). 

Mistrust between Miners and Government 

According to Hilson et aI., (2007) there is a growing distrust in government by miners. Trust 

between these parties is very important for effective management of the sector. Various 

scholars implicitly and explicitly try explaining the source of mistrust between these parties. 

Carson et aI., (2005) argue that due to weak support services, governmental neglect and a 

series of unfulfilled promises have frustrated miners; most especially unregistered miners. 

They argue further that miners attribute their n;isfortunes and struggles to Government's lack 

of interest in genuinely promoting small-scale mining (Carson et aI., 2005). 

Another argument by Carson et al., (2005) that accounts for mistrust, is District Assembly 

Members and District Chief Executives at the local level sUPP9rt LSM companies to hunt 

down operators. Miners have a feeling that these people are out for their interest, hence they 

fear to send relevant information to officials. As a result of this, Hilson and Potter argue that, 
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due to the fear of prosecution and imprisonment galamsey operators do not interact with 

officials (2003). 

Lack of Geological Data on Concessionaires 

According to Kesler (1994), the profitability of a mining company is directly related to the 

anticipated exploration. However, small-scale miners in Ghana do not have available 

geological data on concessionaires (Ofei-Aboagy et aI., 2004). Although, the Geological 

Survey Department is responsible for geo-prospecting and demarcating suitable sites for 

SMM activities, it is sad to note that the department has abandoned its duties for alleged 

financial and logistical reasons ( Ofei-Aboagy et aI., 2004; Hilson and Potter, 2003; Hilson, 

2001). Again, the Small-Scale Mining Law (pNDCL 218) does not permit small-scale miners 

to undertake exploration (Ofei-Aboagy et aI., 2004; Government of Ghana, 1989a), thus 

miners identify ore by guessing or chance hence wasting time and resources. 

2.10 Theoretical and Conceptual Frameworks 

2.10.1 Theoretical Frameworks 

The relevant literature reviewed above exposes the complex nexus between SSM and the 

environment and how these impact on rural livelihoods. It is from this exposure that the 

theoretical framework of this study is grounded. This research is based on two theoretical 

frameworks, the sustainable livelihood approach of DFID and the Mining Induced 

Displacement and Resettlement Approach. These theories are modified to suit the purpose of 

this study. 
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2.10.1.1 Sustainable Livelihood Framework 

The Sustainable Livelihood Framework (SLA) of the UK Department for International 

Development (DFID) in this regard, is adapted and modified to fit the purposes of the study. 

The SLA presents the main factors of and influences on peoples' livelihoods (DFID, 1999). 

Although the SLA is flexible and adaptable to specific settings, it is premised on some core 

principles to eliminate poverty. These core principles according to Kollimair and Gramper, 

(2002) are, SLA is people-centred, holistic, dynamic, build on strengths, makes provision for 

macro-micro links and above all sustainable. 

The SLA by the DFID encompasses the relationship between five interrelated factors in 

sustainable livelihoods system-assets, transforming structures and processes, livelihoods 

outcome, livelihood strategies and the vulnerability context (Carney, 1998). As a result 

Kollimair and Gramper (2002) summarises the SLA as a framework that depicts stakeholders 

as operating in a context of vulnerability, within which they have access to certain assets. 

Assets gain weight and value through the prevailing social, institutional and organisational 

environment (policies, institutions and processes). This context decisively shapes the 

livelihood strategies that are open to people in pursuit of their self-defined beneficial 

livelihood outcomes. These five interrelated factors are adapted, incorporated and discussed 

below in this framework. It is also discussed later in this study in assessing effects of smaII 

scale mining on the environment and how this affects the livelihoods assets in Yale, Digari 

and Datuko. 

2.10.1.1.1 Livelihood Assets 

As indicated in Fig. 2.2, five categories of assets or capital upon which livelihoods are built 

on are identified by the DFID- natural, human, physical, social and financial capital (Carney, 
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1998). It is relevant to analysing assets available to people, this is because the framework is 

grounded on the fact that no single asset on its own is sufficient to yield all livelihood 

outcomes, thus a range of assets are required to achieve livelihood outcomes (DFID, 1999). 

Carney further states that in the analysis of assets, it is relevant to take into account how 

access to assets have changed over time, what are the causes of change and how access and 

control of assets differ between social groups (1998). 

Physical Capital 

Physical capital encompasses basic infrastructure (water, sanitation, energy, transport, and 

communication among others), housing and the means and equipment of production needed 

to support livelihoods (DFID, 1999; Carney, 1998). 

Human Capital 

Human capital involves health, knowledge, skills, information and ability of labour that 

together enable people pursue different strategies and thus achieve their livelihood outcomes 

(DFID, 1999; Carney, 1998). 

Financial Capital 

According to the DFID, financial capital is financial resources (mostly in the form of savings 

and credit) that people use to achieve their objectives (1999). It further argues that financial 

capital is grouped in to two, available stock and regular inflow of money. Access to financial 

resources such as regular remittances or pensions, savings, supplies of credit influences 

livelihood sustainability. This is because, financial capital is easily converted to the other 

assets, it can also be used directly to achieve livelihood outcome. Thus, it is considered to be 

the most versatile among the five assets (DFID, 1999). 

Natural (Environmental) Capital 
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Natural resources include, land, water, wildlife, biodiversity and other environmental 

resources upon which people derive their livelihoods from (Carney, 1998). According to 

DFID (1999), there is a strong relationship between natural capital and vulnerability context. 

This is because most of the shocks that devastate livelihoods of the poor are themselves 

natural processes that destroy natural capital. As a result, Kollimair and Gamper (2002) argue 

that the framework portrays that, shocks and stresses can truncate the use of natural capital. 

Social Capital 

These are social resources such as relationships of trust, membership of groups, networks and 

access to wider institutions upon which people draw in to pursue their livelihood objectives 

(DFID, 1999; Carney, 1998). In SSM context, groups and memberships exist among miners 

a typical example is the National Association of Small-scale Miners, regional associations 

and associations at mining sites. The issue of trust especially among miners, the government 

and community members is relevant in sustaining mining and reducing its environmental 

implications. 

2.10.1.1.2 Transforming structures and processes 

Another factor adopted as indicated in Fig. 2.2 is the interplay of transforming structures and 

processes. Transforming structures and processes in the context of the framework are 
_, 

jnstitutions, organisations, policies and legislations that shape livelihood outcomes (DFID, 

1999). In the bid to transform livelihood assets into outcomes, it is essential to understand the 

institutional arrangement or organisational processes at all levels. This is because structures 

and processes such as laws, policies, cultural values and norms and incentives influence the 

access, control and use of these assets (DFID, 1999; Carney, 1998). Furthermore, Scoones, 

(1998) argue that understanding these structures and processes also helps us to identify areas 
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where restrictions, barriers or constrains occur and also explains how social processes impact 

on livelihood. 

2.10.1.1.3 Livelihood Outcomes 

The livelihood outcomes represent the end product or output of the livelihood strategies 

(DFID, 1999). According to Castro (2002), livelihood outcomes are manifested in more 

income, reduction in vulnerability, increase in well-being, and sustainable use of natural 

resources among others. Although, the successes of these outcomes depend on the other 

variables- assets, vulnerability context, livelihood strategies and transforming structures and 

processes, the relevance of livelihood out comes cannot be overemphasised (DFID, 1999). 

The relevance of livelihood outcome lie in the fact that it is the first step to understanding the 

nature of causality, the motives of peoples' behaviour and their priorities as well as how 

people are likely to respond to new opportunities. It also serves as a basis for planning 

support activities as well as the specific performance indicator to be used to assess support 

activities (DFID, 1999). 

2.10.1.1.4 Livelihood Strategies 

According to the DFID, Livelihood strategies refer to a range and combination of activities 

and choices undertaken to achieve livelihood.outcomes (1999; 2000). In this regard, Ellis, 

argue that livelihood strategies are composed of activities that generate the means of 

household survival (2000: 40). In the context of the SLA, the choice of livelihood strategies 

depends on assets, structures and processes, the vulnerability context as well as their 

combinations. This implies that changes in any of these factors will mean changes In 

livelihood strategies to ensure the desired livelihood outcome. However, the number of 
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choices and their flexibilities available to people determines their ability to adapt to shocks, 

stress and vulnerability context (DFID, 2000). 

Scholars have identified various types of livelihood strategies to suit their frameworks. For 

instance, Carney (1998) and Ellis (2000) have categorised livelihood strategies into natural 

resource based, non-natural resource based and migration. Scoones (1998) on the other hand 

categorises rural livelihood strategies into three-agriculture intensification, livelihood 

diversification (paid employment and rural enterprise) and migration. 

2.10.1.1.5 Vulnerability Context 

The vulnerability context frames the external environment upon which people exist (DFID, 

1999). This external environment appear to be the first contact of rural folks and also largely 

beyond the control of people, thus it has a direct influence on rural livelihoods assets and 

adaptive strategies to pursuit livelihood outcomes. In this regard, Kollimair and Gamper; 

(2002) argue further that the vulnerability context though influenced by the transforming 

structures and processes, its variability and unpredictability affects livelihood strategies and 

livelihood outcomes. 

Indicated in Fig. 2.2, vulnerability context includes shocks, trends and seasonal variation. 

Shocks include natural disasters, conflicts, economic shock among others. Trends also 

'include population growth, government trend or politics and technology. Seasonal variation 

encompasses price fluctuations, employment and production (Castro; 2002; DFID, 1999). 

Cahn (2002) also posits that culture and household dynamics also cause risk and 

vulnerability. Nonetheless, the DFID argues further that not all trends, shocks and seasonal 

variations are negative or cause vulnerability (1999). 
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Fig. 2.2 Sustainable Livelihood Framework 
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N= Natural capital (Land, Water, Biodiversity and wildlife) 

H= Human Capital (Education, Health and Knowledge and skills 

s= Social capital (Relations of trust, Network, Access to wider 
institution 

F= Financial capital (savings and credit facilities) 

P> Physical Capital (infrastructure, housing equipment for production) 

NB: Arrows within the framework denotes a variety of highly dynamic relationship 
Adopted from DFID (2000) 

2.10.1.2 Mining Induced Displacement and Resettlement Approach 

The research also makes use of the Mining Induced Displacement and Resettlement 

Approach or model (MIDR) to help in a deeper understanding of how mining impacts on 

rural livelihoods, most especially how small-scale miners as well as stakeholders in small- 

scale mining address issues on resettlement and displacement. 
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Downing (2002: 3) in his paper "Avoiding New Poverty: Mining Induced Displacement and 

Resettlement", argues that MIDR poses major risk to societal sustainability. He argues further 

that between 1950 and 1990, mining has displaced about 2.55 million Indians (2002:3). 

MIDR is further argued to be accompanied by resettlement effect- the loss of physical and 

non-physical assts. Prominent among these is the loss of land. According to Downing (2002), 

the major risk that threaten societal sustainability as a result involuntary displacement are; 

joblessness, homelessness, marginalisation, food insecurity, loss of common land, social 

destruction, loss of civil and human rights among others. 

2.10.2 Conceptual Framework 

The SLA and MIDR have been discussed in the previous section as the theoretical 

frameworks upon which this study is grounded. This section, based on the literature 

reviewed, presents a conceptual framework on how SSM activities affect the environment 

and its implication on rural livelihoods. Conceptually, the model (Figure 2.3) depicted below 

has four imperatives; the effects of SSM activities on the environment, the compound 

implication of SSM activities and the environment on rural livelihoods and the outcome of 

appropriate and effective management of SSM activities. 

From the framework presented in Fig, 2.3, the literature reviewed indicates that surface ., 

., mining and underground mining are the two main methods of mining gold ore (Obiri et ai., 

·2012; DWAF, 2006). SSM irrespective of the methods employed, have environmental and 

socioeconomic effects. 
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Figure 2.3: Conceptual Framework for SMM Activities, its Effects on the Environment 
and Rural Livelihoods 

Small-scale Mining 

T i 
Surface mining Underground mining 

-alluvial mining -hard rock or lode mining 

Effects of SSM 
~ ~ 

+ • Environmental effects Socioeconomic benefits 
-land degradation -employment 
-pollution (air, water, and land) -income 
-loss of biodiversity -foreign exchange 

~ 
Impact on rural livelihood 

1 
Negative Positive 
-Loss of more sustainable livelihoods -employment 
-Health implications -Livelihoods diversification 
- Livelihoods Transition lags 

l 
Sustainable SSM management 

., 

-Less environmental effects Improved SSM Alternative Livelihoods and 

-Less negative effects on activities diversification 

rural livelihoods 

Source: Author's own construction, (2013) 

The first imperative indicates that the effects of SSM are in two folds- environmental and 

socioeconomic effects. The effects of SSM on the environment based on the literature 
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reviewed include land degradation, pollution (water, air, noise and land), and loss of 

biodiversity among others. The review has established that small-scale miners in exploration, 

extraction and processing of gold clear vast lands, create uncovered pits and unleash toxic 

chemical on the environment (Agyemang, 2012; Teschner, 2012; Hayes, 2008). As a result, 

the land is degraded; water bodies and air are polluted as well as loss of biodiversity. 

Although, the cost of SSM is argued to be greater than its benefits (Awudi, 2002), the review 

has also recognised the socioeconomic benefits of SSM activities. SSM though a source of 

livelihood, creates both directly and indirectly employment, foreign exchange, and revenue 

for the state as well as income for the individual household (ILO, 2012; 1999; Hayes, 2008). 

SSM also contribute to the world total production or gold output (Navch et ai., 2006). 

The second imperative also emphasises on the impact of SSM on rural livelihood. This is also 

presented in two folds- negative and positive impacts on livelihood. As argued by Obiri et ai., 

(2012) and Kumah (2006), rural folks design their livelihoods based on their surrounding 

natural resources thus SSM activities destruct livelihoods such as agriculture, fishing, wild 

fruits and handicraft production among others. SSM also leads to displacement of people, 

leads to loss of other non-mining related sources of income, livelihood transition lag and 

people resorting to illegal mining. The activities of small-scale miners, most especially the 

use of toxic chemicals have health implications on plants and animals. Nevertheless, though 

SSM is a source of livelihood, it also creates other mining and non -rnining related sources of 

livelihoods. 

Finally, the framework based on the literature reviewed indicates that SSM cannot simply be 

abundant thus could be viewed as a "necessary evil". There is therefore the need for 

appropriate and effective management of SSM activities. When SSM activities are managed 

sustainably, the environmental and health consequences will be minimize hence improvement 
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in mining as a source of livelihood as well as sustainable livelihood diversification and a 

peaceful coexistence between miners and affected communities. 

2.11 Summary of Literature Review 

The reviewed literature has highlighted on relevant themes intended to achieve the stated 

objectives of this study. The major issues discussed are the environmental and health effects 

of SSM, the implication of SSM on rural livelihoods, the institutional and legislative 

framework, the theoretical frameworks upon which the study is grounded as well as the 

conceptual framework. 

For a comprehensive overview of the environmental, health and livelihood implications of 

SSM, it is imperative to review some aspects of SSM. Thus the study first reviewed and 

established an appropriate definition to suit the scope of the study. Aside that, an overview of 

SSM, a thorough discussion on the "paradox of plenty" and the extraction and processing of 

gold ore are discussed both in global and Ghanaian context. 

It is realised that SSM is broader global challenge. This is because it has both negative and 

positive effects on rural folks. Land degradation, pollution and loss of biodiversity are the 

environmental effects of SSM discussed. As a result, a follow up discussion on existing 

strategies in Ghana to reduce the environmental and health risk associated with SSM was also 
-! 

thoroughly established. The review has established that there is a linkage between the 

environmental effects of SSM and rural livelihoods (negative and positive). The destruction 

of the environment by SSM affects rural livelihoods, thus the review also discussed coping 

strategies adapted by rural folks as a result of destructed livelihoods by SSM. 

The institutional and legal frameworks governing SSM were also discussed. In this regard 

relevant institutions such as the Minerals Commission and the EPA, the three pertinent 

84 

www.udsspace.uds.edu.gh 

 

 

 

 



legislations as well as management and enhancement of the SSM sector were 

comprehensively discussed. Finally, the two relevant theoretical frameworks and the 

conceptual framework were discussed. 

., 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.0 Introduction 

This chapter discusses the methodology employed in the study. Firstly, it discusses the 

epistemological and ontological considerations in research. It also discusses the research 

design, methods of data collection and the sampling frame and techniques. It also justifies the 

rationale behind various methods and techniques employed. The final section of this chapter 

discusses the ethical consideration and the major challenges faced on the field. 

3.1 Research Strategy: Epistemological and Ontological considerations 

The foundations on which researches are conducted are on their ontological and 

epistemological positions. In this regard, Bryman (2008) argues that research methods are 

inevitably rooted in epistemology and ontology. Thus these two constitute knowledge in the 

social world and the theoretical foundations of social research process. Considering the 

ontological and epistemological position in this study is pivotal because this determines the 

approach to theory and methods, thus justifying the reason for the research strategy chosen 

for this study. 
_, 

Epistemology is regarded as a theory of knowledge. It is concerned with what is (or should 

be) regarded as accepted knowledge in a discipline (Bryman, 2008: 13; Bond, 2006). Bryman 

argues further that one of the most crucial aspects of epistemology is the question of whether 

or not a natural science model of the research process is suitable for the study of the social 

world- positivism and interpretivism (2008). Positivism as an epistemological position 

advocates that social world be studied according to natural science models, principles and 
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procedures (Brayman 2008). On the other hand, Bryman, again argues that interpretivism 

posits that social matters of the social world are fundamentally different from that of the 

natural sciences. Thus the study of the social world requires a different logic of research 

procedure that reflects the distinctiveness of humans against the natural order (2008: 15). 

Ontology is concerned with the "nature of social entities" thus what social entities should be 

considered objective or constructive (Bryman, 2008: 18). Again to Bryman, the crucial 

question of ontology is whether social entities can and should be considered objective entities 

that have a reality external to social actors (objectivism) or whether social entities can and 

should be considered social constructions built up from the perception and actions of social 

actors (constructivism) (2008: 18). 

Granted that these two paradigms-ontology and epistemology, are the motives in our quest 

for knowledge in the social world, the bone of contention is whether knowledge in the social 

world should be that which applies the principles and procedures in the natural science. In 

this regard the two major schools of thought concerning epistemology cannot be ignored- 

Positivism and Interpretivism. 

The positivist epistemological argument on adopting natural science models in social 

research implies accepted knowledge is based on objectivity as it is in ontological 
., 

considerations and thus value free. In this regard, quantitative research strategy is much 

appropriate (Bryman, 2008; Marsh and Furlong, 2002). Marsh and Furlong (2002) argue 

further that for objectivity, generalisability and replicability, the positivist usually use 

quantitative methods as research tools. In contrast, the interpretivists argue that the 

application of natural science model is not appropriate for the study of the social world, since 

understanding human behaviour is unpredictable. This is also based on constructionism- 
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social phenomena based on social interactions and constant state of revision. In this context 

the qualitative research strategy is appropriate (Bryman, 2008). 

From the discussion between the two paradigms (epistemology and ontology), two major 

research strategies have been established-qualitative and quantitative research strategies. The 

distinction between these two strategies discussed above is not grounded only on the fact that 

quantitative research employs measurement and qualitative does not (Bryman, 2008) but also 

on their epistemological and ontological consideration. Also, the distinction between these 

two strategies could be based on their data collection tools. In this light, D'Cruz and Jones, 

(2004) argue that data collection tools for quantitative research strategy include; 

questionnaire, structured interviews, observation among others. Contrarily, the interpretivism 

paradigm, which is associated with qualitative research strategy employs data collection tools 

such as Focus Group Discussion, participant observation, key informants among others. 

Nonetheless, a researchers' choice of research strategy also depends on the intended 

objectives or problem (Bryman, 2008; Silverman, 2001). Bryman (2008), Confirms this by 

indicating that a researcher who intends to offer an "explanation to human behaviour" will 

employ a positivist approach. In other words, this researcher will employ a quantitative 

strategy. On the other hand, a researcher who intends to offer an "understanding on human 

behaviour" will employ an interpretivist approach, thus this researcher will have to employ a 

qualitative research strategy. 

Discussed earlier, the relevance of considering the epistemological and ontological arguments 

is grounded on the fact that the research methods and strategies are ineluctably rooted in 

these two paradigms. In this regard the mixed research strategy (triangulation approach 19) 

was much appropriate for this study. This study integrated both the quantitative and 

19 Triangulation approach involves using more than one method or source of data in the study of a social 
phenomenon so that findings may be cross-checked (Bryman, 2008). 
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qualitative strategies. This was based on the fact that it combines methods that cross the two 

research strategies and for epistemological reasons. In relation to the research methods, this 

study in a mutually illuminating approach combines both qualitative and quantitative data 

collection methods such as self-administered questionnaire, semi-structured interviews, 

participant observation, text documentation and die use of Landsat Imagery Interpretations. 

In epistemological context, this study was grounded on positivism. The study was premised 

within positivism because some scientific procedures, principles and models as well as a 

maximum objectivity or neutrality was exhibited by the research to achieve his objectives. 

Again, in terms of ontology the study was grounded on constructionism. This was also based 

on the fact that the study also considered the perception as well as social reactions of 

respondents. 

From the discussion above it is therefore evident that the study cross-cut both qualitative and 

quantitative research strategies. Thus a single research strategy was not appropriate for the 

study. The choice of triangulation approach by the study was also to makes room for the 

interpretation of phenomena and the investigation of process related dynamics at the same 

time as argued by Rauschen and Greenfield (2009). Furthermore, Johnson et ai, (2007) 

argued that triangulation approach gives the researcher the opportunity to support a 

hypothesis and generate more productive analysis. 

3.2 Research Design 

According to Creswell (2009), research designs are plans and procedures for research that 

span the decision from broad assumptions to detailed methods of data collection and analysis. 

Bryman (2008: 31) adds that the research designs provide frameworks for data collection and 

analysis. Thus, cross-sectional design is chosen for this study to provide a framework for data 
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collection and analysis. A cross-sectional design "entails the collection of data on more than 

one case (usually quite a lot more than one) and at a single point in time in order to collect a 

body of quantitative or quantifiable data in connection to two or more variables (usually 

many more than two) which are examined to detect a pattern of association (Bryman, 20008: 

44). The cross-sectional design thus was appropriate in studying the three communities in the 

Talensi and Nabdam areas. This was because the study involved the study of three different 

communities on relevant issues on SSM, the environment and rural livelihoods at a single 

point in time. It also involved the collection of data on these issues to establish a connection 

or association among them. 

Again, the choice of the cross-sectional design is influenced by the fact that, it supports the 

research strategy adopted and the intended objectives. Bryman (2008) argues that the cross 

sectional design supports a mixed strategy, where qualitative and quantitative data can be 

collected concurrently. 

3.3 Source of Data 

The study obtained data from both Primary and secondary sources. Primary data was 

obtained through field surveys such as self-administered questionnaire, semi-structure 

interviews and where necessary observation. 
_, 

Secondary data on mining, environmental and livelihood policy information was obtained 

from official statistics from institutions such as the Minerals Commission, Environmental 

Protection Agency, Ministry of Minerals and Natural Resources, District Assembly and 

Ghana Statistical Service (GSS). Desk research on relevant books, academic publications and 

reports, articles, magazines, government publications also served as secondary data sources. 
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Again, data was also obtained from Land Satellite Imagery interpretation of the Talensi 

Nabdam District for 1999 and 20005 (Landsat TM 1999 and Landsat TM 2005). 

3.4 Methods of Data Collection 

The study employed methods or techniques such as Land Satellite Imagery, self-administered 

questionnaire, semi-structured interviews, observation and text and document reviews to 

collect relevant data for analysis and validation of findings. The employment of all these data 

collection methods helps to ensure validity and reliability. 

3.4.1 Land Satellite (Landsat) Imagery Interpretation 

According to Turner et ai., (2007), remote sensing is a key technology in detecting and 

monitoring land cover changes. However, the Canada Centre for Remote Sensing (n.d), argue 

that although other satellites are used for monitoring the earth surface, the Landsat is more 

optimised for detailed mapping of land surfaces. The centre further argues that the success of 

landsat is based on the fact that it is a combination of sensors with several spectral bands 

tailored towards earth observation; it also has good real coverage and functional spatial 

resolution. Again, Landsats facilitate long-term monitoring and historical records and 

researches since it provides voluminous archives on earth resource data. Jeje (1986) further 

adds that land satellite images appear to be very useful for land degradation purposes. In this 

regard this study acquired and processed Landsat TM 1999 and Landsat TM 2005 using 

ERDA image software version 10.1. Again, the study employed unsupervised classification 

to delineate images into four classes and further merged Landsat TM 1999 and 2005 in other 

to analyse the physical environmental effects of SSM. 
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3.4.2 Field Survey Instruments 

Semi-Structured Interview 

Semi-structured interview refers to a context in which an interviewer has a series of questions 

that are in the general form of an interview guide but is able to vary the sequence of questions 

(Bryman, 2008: 699). He further argues that such an interviewer has some latitude to ask 

further questions in response to what are considered relevant replies. Hence, guided by an 

interview guide, semi-structured interview was used to collect data from key informants such 

as the Minerals Commission, Environmental Protection Agency (EPA), Assembly members, 

the District Assemblies and traditional leaders. With regards to this, one (1) respondent was 

interviewed from the Minerals Commission and EPA, three (3) assembly members and three 

(3) traditional leaders each from the three communities, other interesting stakeholders such as 

youth movements were also interviewed. 

The study chose this technique for key informants because the semi-structured interview 

made room for supplementing and validating information obtained from members of the three 

communities. Again, Bryman (2008) argues that semi-structured interviews are flexible and 

thus easy to probe. Thus, the researcher was able to prompt and probe deeper into relevant 

and confront unknown issues related to the research objectives. 

_, 

Self-administered Questionnaire 

Another data collection tool employed in this research to obtain data was questionnaire. A 

questionnaire consists of a set or series of questions used to collect data from a respondent by 

allowing the respondents themselves to complete the questions (Bryman, 2008). This could 

be under the supervision of the researcher or not. Bryman (2008) argues that self- 
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administered questionnaire become self completion questionnaire when questionnaire IS 

under the supervision of the researcher. 

Questionnaire under the supervrsion of the researcher were administered to miners and 

members of the three communities on the impact of mining on the environment and how it 

affects rural livelihoods. For the purpose of this study one hundred and sixty (160) 

questionnaire were administered to miners and members of the three communities. 

Participant Observation 

Participant observation is the process of enabling the researcher to learn about the activities 

of people understudy in the natural environment through, interaction, observation and 

participation in those activities (Bryman, 2008; DeWalt and Dewalt, 2002). DeWalt and 

Dewalt (2002) argue further that participant observation aims at developing a holistic 

understanding of the phenomenon understudy hence increasing validity. This method was 

used to provide an in-depth knowledge on how miners extract and process gold and the 

changes in landscape aesthetics in the Talensi and Nabdam areas. 

The researcher undertook several visits to the three communities watched, listened and 

undertake photographs on how gold ore was extracted and processed and some environmental 

effects of SSM on the environment and rural livelihoods. The purpose of these plates was to 
., 

present a pictorial impression of environmental and livelihood consequences of SSM. The 

researcher employed this method alongside landsat images, questionnaire, semi-structured 

interviews and document analysis to strengthen validity as argued by DeWalt and Dewalt 

(2002). 
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3.4.3 Text and Documents Review 

The source of secondary data was obtained from Text and document review. This was 

obtained from books, journals, articles, academic publications and reports, official statistics, 

magazines and government publications. Secondary data was gathered from the Mineral 

Commission, the District Assemblies for the district profile and official statistics from 

organisations. 

3.5 Sampling Frame and Techniques 

3.5.1 Sampling Techniques 

As a result of the mixed research strategy or triangulation research approach, the study 

employed both stratified random sampling and purposive sampling techniques. Due to the 

heterogeneous characteristics among respondents, stratified random sampling technique was 

used to sample miners and community members. The stratification was based on miners and 

community members in the three areas of study. This was necessary to help ensure accurate 

and proportionate representation as well as effective generalisation of their responses for the 

populations in the communities. Bryman (2008) supports this by arguing that simple random 

and stratified random sampling techniques are imperative probability sampling techniques 

. that ensures effective generalisation of a research finding. 

Purposive sampling technique was used to sample staff of the Talensi and Nabdam Districts, 

the Minerals Commission, Traditional authorities and other Youth Organisations. These 

subjects were selected based on their relationship with the research questions (Bryman, 

2008). 
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3.5.2 Sampling Frame 

The sampling frame consisted of 170 respondents sampled. 160 non-key informant 

comprising of miners (65) and members of the three communities (Yale comprised of 35 

respondents, Datuko comprised of 30 and Digari was made of 30 respondents) and 10 Key 

informant comprising of staff from Minerals Commission (1), EPA (1), the Talensi -Nabdam 

District assembly (1), Traditional authorities such as chiefs and Tindanas (3) and Assembly 

members (3) and MOGPEJ (1). The variation in number of sampling unit among the 

communities and miners was based on their population sizes as well as the three 

communities' closeness to the mining sites. 

3.6 Data Analysis and Presentation 

The data collected (primary and secondary) were analyzed in the form of coding scheme, 

coding variables and data entered and analyzed to arrive at empirical findings. In this regard 

both quantitative and qualitative analytical methods were employed in this study. 

The quantitative data was analysed through quantitative measurements and statistical 

programs such as the "Statistical Package for Social Sciences (SPSS version 20)" application 

and Microsoft Excel. In case of univariate analysis, statistical tools such as frequency 

distribution tables, mean, bar charts and pie charts were used to present data collected 

(Bryman, 2008). In addition where bivariate analyses were required, statistical tools such as 

chi-square and contingency tables were also employed (Bryman, 2008). For the purpose of 

graphs and charts, Microsoft Excel was used to provide a visual impression of data. 

In relation to the analysis of qualitative data, Bryman (2008) argues that qualitative data 

processing and analysis involves indexing or coding data, reflecting and interpreting data. As 

a result Bond (2006) identified three iterative stages of analysing qualitative data-data 

95 

www.udsspace.uds.edu.gh 

 

 

 

 



description, classification and connection. Bond argues that a researcher describes data by 

sorting data or portraying data in the form that it can be analysed. Classification of data 

involves sifting and sorting data into meaningful set and connection of data entails analysing 

the interconnections between the different types of data (2006). In line with Bond, the 

researcher analysed qualitative data by first sorting data, classified sorted data into and finally 

analysed the interconnections among the different types of data. 

Figure 3.1: A Framework Showing the Research Methodology Process 

1 
Cross-Sectional Research Design 

Primary Sources Secondary Sources Sources of Data 

Method of Data Collection 

• Questionnaire 
• Structured interviews 
• Participant Observation 

1 
Method of Data Collection 

• Text and Document Review 
• Publications and Reports 
• Internet 
• DAs Reports 
• Minerals Commission's Report 
• Landsat Images 

Data Analysis and Presentation ., 
• Quantitative and quantitative measurements 
• Statistical programs- SPSS application. 
• Statistical tools-frequency distribution tables, mean, bar 

charts and pie charts 
• chi-square and cross tabulation 

Source: Author own construction (2013) 
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3.7 Ethical Consideration 

Ethical issues are fundamental to every discipline or working profession. Such principles, 

values, norms or standards, distinguishes accepted and unaccepted behaviours in such a 

discipline. The field of social research is no excel?tion to ethical issues and for that matter the 

premise of this research. According to Bryman (2008), a researcher is only able to make 

informed and desirable decisions about the implications of certain choices if he or she is 

awareness of ethical principle in social research. Again, Bryman adds that, ethical issues is a 

criteria for assessing the integrity and quality of a research (2008). In this regard the 

researcher anticipated and guarded against some ethical principles. Although there are 

numerous ethical issues discussed by social researchers, for convenience sake, the researcher 

identified categorised these principles into four main areas which were in relation to this 

study. These were, harm to participants, informed consent, confidentiality and voluntary 

participation. 

The first ethical principle considered in this research was harm to participants. The researcher 

anticipated harm to participants in the form of physical harm, emotional harm, stress and 

inducing participants to undertake reprehensive acts as suggested by Diener and Crandall 

(1978 in Bryman, 2008). With regards to Physical harm, the researcher ethically considered 

injuries through accidents and harassment or assaults of respondents from miners and 

community members as well as the pending court case. Again, emotional harm as a result of 

some respondents' loss of livelihoods sources, cracks and nuisance and the loss of family and 

friends due to small-scale mining activities were also considered. These were based on 

observation and the sensitive nature of some questions issued to respondents. However, the 

researcher anticipated these harms and in guarding against these, the researcher managed 
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harm to participant through confidentiality of records, pseudonym, counselling and in some 

cases discontinuation of interviews. 

Another relevant ethical principle considered in this study was the issue of informed consent. 

According to Bryman, prospective research participants should be provided as much 

information as possible needed to make an informed decision as whether or not to participate 

in the study (2008). In other not to violate this ethical principle, prospective respondents were 

given as much information need. Firstly, the researcher informed all assembly members of 

the three communities, traditional leaders and chairpersons of various mining group to inform 

on their community members and miners on the purpose of the research. Again the researcher 

explained the rational for the research to various respondents before questionnaire were 

issued. In other not to further transgress this principle, overt observation was employed in this 

study at the expense of covert observation. 

Confidentiality and anonymity were the final ethical principles considered in this study. The 

British Sociological Association emphasis that "the anonymity and privacy of those who 

participate in the research process must be respected" (cited in Bryman, 2008). To ensure 

confidentiality and anonymity detailed personal information were kept confidential and in 

some cases very sensitive information was not recorded, again respondents' names and 

residential addresses were not required. 
_, 

3.8 Key Field challenges in Data Collection 

The researcher encountered a number of challenges on the field, prominent among them are 

discussed below. A major challenge on the field was limitation and difficulty in Landsat 

imagery interpretation in the TND. Generally, satellite images are expensive and limited in 

Ghana most especially in the northern parts. As a result, the researcher could not acquire a 
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more preferable Landsat image 2012 but rather used Landsat images of 1999 and 2005 to 

study the changes in the natural environment. Again an unsupervised classification (which 

does not require ground point coordinates) was used, these had some influence on the 

analysis because the change might not have reflected the exact change in 2012 since images 

were between 1999 and 2005. 

Another major challenge on field work was respondents' unwillingness to respond to 

administered questionnaire. This was due to the time consuming nature of questionnaire and 

the pending court case between indigenous miner and China Gold Company. Some 

respondents who agreed initially to be granted interviews and questionnaire decided to 

boycott such interviews for reasons which included fatigues and busy schedules, thus such 

respondents had to be changed. Again, some respondents, for the fear of the recent conflict 

situation refused to provide information to the research. However, out of persuasion and in 

some cases payment of respondents as the opportunity cost of not working, the researcher 

was able to overcome some of these challenges. 

The researcher also faced some difficulty in contacting some officials from the District 

Assembly, the Minerals Commission, and some Assembly members for interviews. This 

difficulty was in two folds, first of all some officials' adhered to administrative secrecy hence 

did not want to provide sensitive information. Secondly, the researcher had to ride long ., 

distances to meet some of these officials. However, with an introductory letter from the 

university some of these officials were contacted. 

Nevertheless, despite the field challenges encountered, it is essential to emphasise that the 

quality and integrity of data collected was no compromised. The targeted number of 

respondents (170) required by the researcher to achieve his stated objectives were obtained. 
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3.9 Summary 

The study chose the mixed research strategy based on the ontological and epistemological 

considerations. It also employed the cross-sectional design to study the three study areas at 

the same point in time. Both primary and secondary sources of data was collected with data 

collection methods such as the landsat imagery interpretation and field survey instruments 

such as semi-structured interviews, self administrated questionnaire, participant observation 

and review of text and documents. Data collected from a sample of 170 respondents were 

analysed and interpreted using SPSS application, statistical tools and the use of chi-square 

and cross tabulations. 
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CHAPTER FOUR 

ENVIRONMENTAL AND RURAL LIVELIHOODS IMPLICATIONS OF 

SMALL-SCALE GOLD MINING 

1.0 Introduction 

This chapter presents the empirical findings gathered from field respondents and other 

scientific findings. Presented findings are based on 160 non-key informants comprising of 

miners and community members in the three communities, and 10 key informants made of 

chiefs, assembly members and staff from the district assembly, EPA and the Minerals 

Commission. 

The chapter also presents and discusses its findings synchronously in six main sections. Each 

section is structured to answer each research question in order to achieve the five research 

objectives. The first section presents and discusses the demographic characteristics of 

respondents. The second section explores the environmental and health effects of SSM, next 

is the socio-economic cost and benefits of SSM; the implication of SSM on rural livelihoods 

and copping strategies adapted by affected members; strategies for environmental 

management and finally strategies for ensuring a mutual coexistence between miners and 

affected community members. 
_, 

4.1 Demographic Characteristics of Respondents 

This section provides an in-depth analysis and overview on the sampled respondents upon 

which primary data was collected. The demographic characteristics considered in this 

analysis include age, gender, level of education, marital status, number of years of residing in 

the community and occupation of respondents. 
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4.1.1 Gender of Respondents 

A total of 160 non-key informants from both resident communities and miners were 

sampled, 53% (85) were males whiles 47% (75) were females. Out of the 85 males, 45 were 

miners' whiles the remaining 40 were members from the three communities-15 respondents 

were from Yale, 14 from Digari and 16 respondents from Datuko. Out of the 40 male 

community respondents, 13 were from Yale, 14 from Datuko and 13 were from Digari. 

The 75 female respondents comprised of 20 miners and 55 community members. Out of the 

20 female miners, 10 respondents were from Yale, 6 from Digari and 4 respondents from 

Datuku. Also, out of the 55 female respondents from resident communities, Yale recorded 22 

respondents, 16 from Digari and 17 respondents from Datuku. Table 4.1.1 presents a detailed 

cross-tabulation of the three communities and gender responses. 

Table 4.1: Cross-tabulation of Name of Community and Gender of Respondents 

Miners Community Miners Community 
Members Members 

15 (9.4%) 13(8.1%) 10(6.3%) 22(13.8%) 

14(8.8%) 14(8.8%) 6(3.8%) 16(10%) 50(31.25%) 

16(10%) 13(8.1%) '4(2.5%) 17(10.6%) 50(31.25%) 

45(28%) 40(25%) 20(12.5%) 55(34.3%) 160(100%) 

Source: Fieldwork Data Analysis, June 2013 

From the Table 4.1, male respondents in Yale (32 male compared to-28 females) and Datuku 

(29 males compared to 21 females) were higher than female respondents as compared to 

respondents in Digari (28 males compared to 32 females). However, in overall male 
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respondents were more than female respondents. Though stratified random sampling was 

used for this study, the sex distribution may reflects the results of the 2010 Population and 

Housing Census (PHC), the 2010 PHC suggest that the TNDA comprises of 57,318 females 

and 57,702 males (GSS, 2010). 

4.1.2 Age Distribution 

The age distribution of respondents was also analysed because gender and age are essential 

in assessing the level of vulnerability of respondents. It is noted from Fig. 4.1 that majority 

of respondents were within the age category of 20-29 years representing 32%, followed by 

those within 30-39 years (29%),40-49 years (22%), age group 50 years and above (12%) and 

the least was below 20 years (5%). This implies that since only 5% were below the age of20 

years it suggest that majority of respondents were adults. 

Figure 4.1: Age Distribution of Respondents 

Gj 
Q. 40 e 
Gj 

e:: 30 
e 
t 20 
.t::I 
S 10 = 
Z 0 

Below 20 21-29 
years years 

30-39 
years 

40-49 50 years 
years and above 

Age Groups 

- Mners - Cinmunity Members 

Source: Fieldwork Data Analysis, 2013 

From Figure 4.1, about 83% of the miners fall within the age groups of 20-29 years and 40- 

49 years. This represents the age groups for the active labour force of every country. This 

implies that most of the active labour forces in these three communities were involved in 

SSM activities at the expense of more sustainable livelihoods such as agriculture. This 
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finding also has implications for school enrolments and attendance in the respective mining 

communities (this is discussed in details later in this chapter). 

Again, the implications of this study to some extent may reflect the argument of Hayes 

(2008) that SMM is globally a more labour intensive activity and the finding of Renne (n.d) 

that SSM is labour intensive in the TNDA. This is because having over 80% of the active 

population involved in SSM does not necessary mean it is labour intensive but however, 

observation on the field confirmed that most of these miners were using rudimentary tools, 

thus using more labour at the expense of capital. The findings may also reflect the TNDA 

report, which indicates that the working group of the population structure is higher as 

compared to the other age groups (TNDA, 2010). 

4.1.3 Marital Status and Dependents 

The marital status of respondents, especially mmers and their dependents were also 

examined. This helped to answer research questions 2 and 3 on the socio-economic cost and 

benefits of SSM and the livelihood implications of SSM respectively. From Table 4.2 below, 

73% of respondents were married (42 out of 65 miners and 75 out of 95 community 

members), 22% were single, 4% were divorced and 1 % widowed. This suggests that people 

in the study communities have cultural significance for the marriage institution as well as the 

need to create family ties. _, 
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Table 4.2: Marital Status 

Frequency Percentage Frequency Percentage 

Married 42 64.6 75 78.9 

Single 21 32.3 14 14.7 

Divorced 2 3.1 5 5.3 

Others 0 0 1 1.1 

Total 65 100.0 75 78.9 

Source: Fieldwork Data Analysis, June 2013 

The study also considered more specifically the number of dependents of the miners in the 

communities. In relation to this, 86.2% miners admitted having dependents apart from their 

spouses and children. 

Figure 4.2: The Number of Miners with Dependents 

• Yes 

.No 

13.8% 

Source: Fieldwork Data Analysis, June 2013 

Per the 86.2% miners with dependents, 38.5% had 6-10 dependents, 23.1% had 16-20 

dependents, 13.8% had 11-15 dependents and only 10.8% had less than 5 dependents. This 

implies that on the average a small-scale miner in the TNDA has at least 8 dependents with 

the exception of his or her spouse and children. However, the remaining 13.8% indicated that 

they did not have any form of dependents. This implies that miners in these three 

communities and for that matter TNDA are no exception to the high level of dependency as 
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argued globally by the ILO (1999), and Hayes (2008). Table 4.3, provides details on the 

Number of Miners with their corresponding dependents. 

Table 4.3: The Number of Miners with Dependents 

25 

9 

15 

9 

65 

38.5 

13.8 

23.1 

13.8 

100.0 

Source: Fieldwork Data Analysis, June 2013 

It could be inferred from this analysis that high dependency of both family and non-family 

relations propels people to undertake small-scale mining activities. It could also be a 

contributory factor to the high school dropout and low turnout of education in these 

communities (this is also discussed in details below). 

4.1.4 Educational Background of Respondents 

The research also sought to determine the level of education of respondents. The focus was to 

access how education influences respondents' perceptions on mining and its environmental 

and livelihood implications as well as how it influences peoples' understanding, adoption and 

implementation of mining policies and environmental issues. 

From Table 4.4,44.4% of respondents had no schooling, 31.3% had basic education, 18.1% 

had secondary education and 6.2 % had tertiary education. The 44.4% and 31.3% of the 

respondents who had no schooling and obtained only basic education respectively, implies 

members of these three communities were dominated by illiterates and semi-illiterates. This 
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thus reflects the relatively higher level of illiteracy in Ghana and for that matter the TNDA. 

According to the TNDA (2009), about 90% of the population are illiterates and the remaining 

10% made of semi-literates and literates. Again, the high level of illetracy also tend to side 

with the findings of Awumbila and Tsikata (2004), that SSM has increased the level school 

drop outs in the TNDA. 

Table 4.4: Educational Level of Respondents 

Frequency Frequency 

19 52 

27 23 50 (31.3%) 

18 11 29 (18.1%) 

1 9 10 (6.2%) 

65 95 160 (100%) 

Source: Fieldwork Data Analysis, June 2013 

Table 4.4 also implies that about 60.7% of the miners were within the category of no 

schooling and basic education level. This suggests that most small-scale miners were either 
., 

unskilled or semi-skilled. It further supports the reasons for the high use of rudimentary tools 

and low technology among small-scale miners in the three communities. It is also revealed in 

the latter part of this research that low level of education among small-scale miners partly 

accounts for "galamsey" or illegal mining in the TNDA. Again, Table 4.4, also indicates that 

78.9% (52 out of 95 respondents) resident community members are within the categories of 

no schooling and basic education. The higher illiteracy among community members might be 

the reason for some members' inability to identify other employment opportunities and other 
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livelihood opportunities available, adapt strategies to environmental consequences of small- 

scale mining and other traditional methods of preserving the environment. 

4.1.5 Major Occupation and Sources of Income 

The major occupations identified in the communi~ies were mining, agriculture (crop farming, 

livestock rearing, picking shea nuts) and trading. The occupational status of miners was 

delineated in to part-time and full-time. From the pie chart in Figure 4.3, 54% were engaged 

in full-time mining, whiles 46% were involved on part-time basis. 

Figure 4.3: Miners' Basis of Mining 

Source: Fieldwork Data Analysis, June 2013 

However, the finding of this study reveals that those who were engaged in mining as a part- 

time activity were found to engage in other alternative sources of livelihood. Majority 

(66.7%) of part-time miners were engaged in agriculture. This was emphasised by the 
_, 

Assemblyman during an interview in Yale: H ••• in fact every miner is a farmer in one way or 

the other, even those who claim they are full-time miners sent money to their family members 

at home to farm ... " (Field interview, June 2013). Agricultural activities among miners were 

crop farming and livestock rearing. Interestingly livestock rearing dominates crop farming 

among miners. Other alternative livelihoods sources were trading, masonry, fitting, carpentry, 

teaching and operation of mills. Table 4.5 below provides details on the alternative sources of 

livelihood undertaken by part-time miners. 
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Table 4.5: Alternative Sources of Livelihoods of Miners 
.\Itl'rnati\ l' Occupation Frequency 

Other 

20 (66.7 %) 

4(13.3%) 

6(20%) 

30 (100%) 

Agriculture 

Trading 

Total 

Source: Fieldwork Data Analysis, June 2013 

In relation to community members, agriculture was identified as their major occupation, 65% 

were involved in agriculture, 10.5% were traders and 24.2% indicated other occupations such 

as dressmaking, teaching, fitting masonry, blacksmith and working at the mining site. 

Figure 4.4: Major Occupations of Members in the Three Communities 

Trading 
10.5% 

Source: Fieldwork Data Analysis, June 2013 

Notwithstanding, the major occupations of members of the three communities, others 

(92.6%) were engaged in alternative occupations for other sources of income. Unlike the 

focus on animal rearing by miners who were engaged in agriculture as an alternative 
., 

livelihood activity, community members (23.2%) were more engage in crop farming. Other 

community members were engaged in trading, fitting, teaching, hunting, shea nuts picking 

and other minor seasonal works at the mining sites. Table 4.6 below shows details of 

alternative occupations undertaken by members of various communities. 
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Table 4.6: Alternative Sources of Livelihoods of Members of three Communities 

Agriculture 22 23.2% 

Trading 9 9.5% 

Seasonal worker at mining site 56 58.9% 

Hunting 1 1.1% 

Not applicable 7 7.4 

Total 95 100 

Source: Fieldwork Data Analysis, June 2013 

The analysis above expatiate the high dependency on agriculture among developing 

countries, however, it may be suggested that due to the unsustainable nature of agriculture in 

these areas people are compelled to undertake small-scale mining activities either seasonal or 

full-time. Again, 58.9% of the community members choosing mining works over other 

alternative jobs implies that earnings in small-scale mining activities are higher than other 

alternative sources of livelihood. 

4.2 Environmental and Health effects of Small-Scale Mining 

This first research question sought to assess the adverse effects of mining on the 

environment. As pointed out in the literature .review, the effects of mining on the 

environment depends on the method of mining, type of rock mined and environmental 

management systems among others (DW AF, 2006). Thus, this section discusses how gold is 

mined and processed in the TNDA, the effects of various methods of extracting gold on the 

environment based on the perception of respondents, the causes of such negative effects of 

small-scale mining on the environment and the sanitation and health implications of small 

scale mining. The study also employs land satellite imagery to critically establish the impact 

of small-scale mining and the destruction of land cover. 
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4.2.1 Gold Extraction and Ore processing in the Talensi-Nabdam District 

The findings of this study indicates that the negative effects of SSM results from the 

equipment used, chemicals used, digging trenches, vibration of the ground, and inadequate 

knowledge on the use of equipment among others. Notwithstanding, these factors mentioned 

by respondents are associated with the types of small-scale mining and processing methods as 

well as how mining waste is disposed. 

Literature reviewed indicates that there are two main methods of extracting gold (Minerals 

Commission, 2010). These two methods, surface and underground mining were identified by 

both key and non-key informants. From Figure 4.5, it is indicated that 68.1% of the 

respondents perceived surface mining to be the dominant method of mining. A good number 

of respondents (30.6%) perceived underground mining ("ghettos") to be a known method of 

mining. Underground mining was also observed to be undertaken by some indigenous small- 

scale miners and China Gold Company. An officer at the Minerals Commission stated that 

" ... underground mining is mostly used due to the nature of hard underground rocks in the 

area but illegal miners are those mostly involved in surface mining" (personal interview, 

May 2013). The remaining 1.8% had no idea the type of methods used in mining. The 

dominant methods of SSM are illustrated in Figure 4.5 

Figure 4.5: Dominant Methods of Mining in TND 
., 

F 
60 

I r 
40 e 

l 13 c 20 q 
Y 

0 u 
e Surface Mining Underground Not applicable 
n Mining 

• miners community 

Source: Fieldwork Data Analysis, June ,2013 
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Personal observation revealed that most indigenous miners used rudimentary tools such as 

pick axes, hoes, chisels, hammers, shovels as well as explosives such as "food"zO and 

"rope"Zl to extract gold. Contrary to the claims of Aryee et al., (2003) and Babut et al., (2003) 

that small-scale miners use rudimentary tools, it is pertinent to note that mining in TNDA 

seems to be advanced and sophisticated, this is because personal observation again revealed 

that some miners were using highly mechanised equipment such as excavators, compressors 

and other heavy mining trucks. 

Depending on the method of mining discussed above among miners in TNDA extracted ore 

is transported to camps from ghettos, crushed and ground manually with mortar and pestle or 

mechanically by grinding mills. After crushing and grinding, gravity concentration is 

undertaken. In the three communities, gravity concentration is done by either sluicing or 

panning. Whiles sluicing and panning may be done at camps by some miners; others send 

crushed ore to rivers for processing. Image 4.2.1 illustrates how gravity concentration is done 

by some miners in TNDA. 

Image 4.1: Gravity concentration of Gold Processing in TND 

A woman panning gold whiles men pound with mortar and pestle Boys usiug a sluice box to process gold. 

Source: Fieldwork, May 2013 

20 Food refers to the local term for cartridge among miners. 
21 Rope refers to the local term for cortex among miners. 
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Finally, Gold is then amalgamated with mercury and finally burnt for the gold bullion. Gold 

processing in TNDA is not much different from the claims of Aryee et. ai, (2003) and Babut 

et ai, (2003). However, the finding of this research adds that some miners specifically 

foreigners used cyanide to extract gold from sold tailings from small-scale miners. This is 

discussed later in this chapter on the effects of toe chemicals usage in processing gold on the 

environment and rural livelihoods. Again, the study revealed that miners in these three 

communities had little knowledge on the existence and usage of mercury retorts. Field 

observation revealed that as low as 5 miners claimed to have used a mercury retort. 

Based on the arguments and personal observations, it is satisfactory to state that a miner's 

choice to use surface mining or underground mining depends on three major factors in 

TNDA. These include; the nature of rock, status of a miner (legal or illegal) and the type and 

available capital. These three factors implied from responses of respondents also determine 

the rate at which these two methods of mining affect the environment in the three 

communities. 

4.2.2 Environmental Effects of Underground and Surface Mining 

Questionnaire and interviews were granted to key informants and non-key informants 

respectively on the effects of the methods of SSM on the environment. The motive of the 

researcher was to establish the perception, of people on the effects of SSM on the 

"environment. Although respondents provide varied views, the researcher observed that, 

'respondents were quick to provide answers on the effects of mining on the environment 

irrespective of the benefits of mining to their livelihoods. Out of the 160 respondents, 154 

(96.3%) admitted that various methods of mining had adverse. affects on the environment 

whiles the remaining 6 (3.7%) respondents admitted mining had no effects on the 

environment. 
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Form Table 4.7,28.1% of the respondents perceive land degradation only as the effect of 

SSM, 9.3% perceive pollution only and 20% perceive loss of biodiversity (only) as the 

adverse effects of SMM in TNDA. Furthermore, 42.6% respondents admitted that the effects 

of SSM occurred concurrently. Notably, out of the 42.6% respondents, 13.1 % admitted land 

degradation, pollution and biodiversity loss 'occurred concurrently. The remaining 5% 

identified others effects such as health and human risk associated with SSM. Table 4.7 

presents a cross-tabulation of the various methods of mining and their effects on the 

environment. 

Table 4.7: Cross-Tabulation of Methods of Mining and their Environmental Effects. 

Frequency Frequency 

Land degradation (only) 31 14 45 (28.1%) 

Pollution (only) 10 5 15 (9.3%) 

Biodiversity Loss(only) 25 7 32 (20%) 

Land degradation, Pollution and Biodiversity loss 19 2 21 (13.1%) 

Land degradation and Pollution 12 5 17(10.6%) 

Land degradation and Biodiversity loss _, 8 6 14 (8.7%) 
: 
Pollution and Biodiversity 1 1 2(1.2%) 

Others, specify 0 8 8(5%) 

No effects 3 3 6(3.7%) 

Total 109 51 160(100%) 

Source: Fieldwork Data Analysis, June 2013 
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Based on the responses of respondents both surface and underground small-scale mining 

negatively affects the environment of TNDA. However, it is assertive to state that in the 

TNDA, surface mining has greater negative effects on the environment compared to 

underground mining. In this regard, the findings of this study, more specially in the context of 

land degradation, disagrees with Agyemeng (2010) who revealed that underground mining 

poses more threats to the environment compared to surface mining in TND but agrees with 

the finding of Acquah (1992) and Aubynn (1999) who studied the impact of SSM on the 

environment in other parts of Ghana such as Wassa. Again, field observation also tend to 

agree with the arguments of DWAF (2006) and Hilson and van der Vort (2002), this is 

because the researcher observed that from miners method of extraction and processing gold 

there were negative effects on the environment, thus, every phase of mining in the three 

communities has negative effects on the environment. 

However, the perceptions of respondents on the effects of SSM on the environment in these 

communities generally agree with researchers such as Hilson et aI., (2007), Aryee, et ai., 

(2003), Babut et ai., (2003) who undertook similar studies in other parts of Ghana and 

Awinbila and Tsikata (2004) and Agyemang (2012; 2010) who also undertook similar studies 

in the Talensi and Nabdam areas as well as Hayes (2008), Teschner (2012), and Shoko 

(2002) who have studied globally on the impact of SMM on the environment.. These 

researchers identified the effects among othe";s to include, land degradation, pollution and 

loss of biodiversity. 

The negative environmental effects of SSM in the three communities as indicated are land 

degradation, loss of biodiversity and pollution among others. These effects are further 

discussed in details in the context of these three communities in the following sections. 
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4.2.2.1 Land Degradation 

The findings of this research concur with seminal studies undertaken by Agyemang, (2010; 

2012), Aryee et al., (2003) and Hilson, (2002a; 2002b; 2001), who identified environmental 

degradation or land degradation as one of the effects of small-scale mining on the physical 

environment. In the TNDA, 60.5% of the respondents in the three communities 

acknowledged land degradation was an effect of SSM. Out of the 60.5% respondents who 

acknowledged land degradation as an effect of SSM, 28% of the respondents were from Yale, 

19.7% from Datuko and 12.8% from Digari conceded land degradation was prevalent in their 

respective communities. This was confirmed in an interview with the Planning Officer at the 

District Assembly. According to the Officer; 

H ••• land degradation is one of topmost environmental problems we have with miners 

in the district, miners destroy land cover by clearing land cover and economic trees, 

leave pits uncovered and some migrate to other areas ... "(Field interview, May 

2013). 

Observation on the field revealed that land degradation manifested itself in the form of soil 

erosion, uncovered pits, cleared trees and land and the disposal of mining waste. Respondents 

acknowledged major causes of land degradation in TNDA to include continuous land 
_, 

clearance for gold, digging trenches and uncovered trenches. In an interview with the 

Assemblyman of Yale, 

H ••• the continual clearing of the land by miners is the major cause of land degradation 

in this area. Even the so called "ghetto" miners clear the land when digging their 

pits, the worse of it is the H "galamsey"" operators; they sometimes bump into farms 

clear the crops and other relevant trees such as shea tree to extract gold. .. " (Field 

interview, June 2013). Image 4.2.1 illustrates some degraded land surfaces. 
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Image 4.2: Degraded Land Surfaces 

Source: Fieldwork, May 2013 

From the perception of respondents, it is realised that Yale is the hardest hit among the three 

communities. This may be due to the closeness of residents of Yale to the mining site. 

4.2.2.2 Loss of Biodiversity 

Loss of biodiversity was another effect of SSM on the environment acknowledged by 

respondents. Aside the fact that 20% of the respondents acknowledged SSM as a direct cause 

of depletion of biodiversity; it was highlighted by some respondents as the indirect effect 

resulting from the environmental effects associated with small-scale mining. Respondents 

further admitted that, the exposure of the environment to land degradation, pollution and the 

improper disposal of mining waste have affected the existing rich biodiversity of the district. 

The upper East Region is endowed with flora, fauna and microbes species. These species by 

extension are also found in the TND thus the three study areas. 

The chiefs, assembly members and community members who have lived for a remarkable 

time period of over 31 years in their respective communities acknowledged prominent plant 

species have been destroyed as a result of SSM activities. Examples included; shea (vitellaria 
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paradoxa), locust (parkia biglobosa), kapok (ceiba pentandra), monkey guava (diospyros 

memphili) and mahogany trees. For instance the Assemblyman of Yale indicated that; 

"The present mining sites were notedforests surrounded by large scale farming, 

picking of shea nuts and hunting. After the advent of mining, the increasing rate of 

land degradation and pollution has affected the ecosystem, aquatic life, animals and 

plants. The kind of rodents, birds and insects that we use to be seen in this area have 

either migrated to other places or perhaps dead" (Field interview, June 2013). 

The other non-key respondents expatiated further that, toxic chemicals that found their way 

into water bodies have affected aquatic life. Land degradation which is mainly caused by the 

clearing of lands has resulted in the loss of animals such as antelopesf (Hiri, kuug and 

moho), Deer (walig) and bush (sanparung and waala) and the death of earth burrowing 

animals due to bare lands. Field observation found evidence of some lost plants such as the 

presence of some mahogany logs and Shea trees among others. 

Table 4.8: Some Plant species in the Upper East Region 

Adansonia digitata Tua Tree Fruits and fresh Leaves Edible 

Azadirachta indica Nimi Tree Locally insect pest control of stored grains 

Balanites aegptiaca Kenkor Tree Fruit edible 

Bombax costatum Voriga Tree 

Borassus aethiopum Konkonga Tree 

·Chamaechrista Lodel Locally used as insects pest control of 
nigricencus stored grains 

Ceiba pentandra Gonl1a Tree Dehiscence inner fluffy material of fruit 
used for pillow making 

22 Hiri, kuug and moho are Talensi names for antelope types that existed in these areas before the advent of 
SSM. Similarly, walig is a Talensi name for a Deer and sanparung and waala are name for some types of bush 
cowsin Talne 
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Centrosema pubescens shrub Fodder 

Deuterium Kinkaliga shrub Edible leaves 
microcarpum 

Diospyros mespiliformis Gotiga Tree 

Lannea acid a Sinsabga/sibi Tree Fruit edible 
sibi 

Ocimum americanmum Kpasuik Locally used as insects pest control of 
stored grains 

Panicum maximum grass Fodder 

Parkia biglobosa Dua tree Fruit edible 

Vitellaria paradoxa Ta'anga Tree 

Vitex doniana Aariga Fruit edible 

Source: Cobbinah et aI., 2002 

Based on respondents' claims it is assertive to state that land degradation and pollution 

(discussed in the next section) resulting from SSM has disrupted the ecosystem of the 

communities. The study noted that issues regarding the loss of biodiversity most especially 

plants and animals, were best known by members who were above 40 years and lived in these 

communities for over 30 years. This implies that, the various plants and animal species in 

these three communities are depleting at a faster rate, thus, there is the need for a second look 

at the biodiversity in these areas and other parts of Ghana. 

4.2.2.3 Pollution _, 

Pollution was identified as one of the negative effects of SSM on the environment. Pollution 

was perceived by both miners and community members to manifest in three forms- air 

pollution, water pollution and noise pollution. Among these three categories of pollution, 

majority of respondents (11.6% community members and 18.5% miners) identified noise 

pollution as the effect of SSM. Table 4.9 shows the various forms of pollutions 

ac~owledged by respondents. 
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Table 4.9: Forms of Pollution 

Frequency Percentage Frequency Percentage 

Water pollution 13 20% 8 8.4% 

Air pollution 8 12.3% 3 3.2% 

Noise pollution 12 18.5% 11 11.6% 

No effects 32 49.2% 73 76.8% 

Total 65 100% 95 100% 

Source: Fieldwork Data Analysis, June 2013 

It was conceded that the use of equipment and explosives in mining caused air and 

noise pollution. With regards to noise pollution, it was eminent in Datuko, as respondents in 

Datuko registered their displeasure to the noise and vibration of their homes especially during 

blasting by miners. In an interview with the Assemblywoman ofDatuko, she admitted that; 

H ••• we do not know the kind of explosives these miners use to blast rocks beneath the 

earth, because there is usually ground vibration which does not only crack our 

buildings but also causes fear and insecurity. The worse of our fears is this ground 

vibration alongside the upcoming un predicted rainy season" (Field interview, June 

2013). 

Respondents also argued that the pollution Of water was common on surface water most 

especially the nearby river which served as a source of drinking water for miners in Datuko, 

Digari and some parts of Yale. Respondents argued further that, the main causes of water 

pollution were the use of chemicals and the disposal of mining waste. Mercury and cyanide 

were acknowledged as major chemicals used in processing gold ill TNDA. The recognition of 

chemicals (mercury and cyanide) causing water pollution in these areas concur with Aryee et 

al., (?003) that, SSM affects the hydrosphere through the use of toxic chemicals such as 
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mercury and cyanide in gold amalgamation. Respondents admitted that, these chemicals end 

up in rivers and other water bodies through erosion, or become stagnant in trenches. 

Respondents also acknowledged that some miners carry gold ore to the river for processing, 

hence directly disposing these chemicals into the river. In attempting to find out whether 

there was any scientific prove of pollution, the chief of Datuko in an interview confirmed 

that; 

"Our animals drink the existing water bodies near the mining sites andfall sick and 

sometimes die, what scientific prove do we need again to explain the existence of 

water pollution in the community ... " (Field interview, June 2013). 

Again, Field observation found some "galamsey" operators processing gold at the river, 

created open pits in rivers and disposed some rock particles in the river. Image 4.3 shows 

some plates of polluted water bodies at the mining sites. 

Image 4.3: Plates of some polluted water bodies 
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Source: Fieldwork, May 2013 

However, there was no evidence of underground water pollution as a result of SSM activities. 

This was advanced in an interview with an officer at Environmental Protection Agency 

(EPA) who confirmed that there was no record of underground water pollution in any of the 

three communities, not even the mining sites. It was further confirmed by two NGOs, World 

Vision and Afrikids who had constructed boreholes in these mining communities. This 

argument seems to agree with the findings of Cobb ina et al (2013), water samples collected 

and tested by Cobbina et al (2013) at Datuko on most heavy metals pollution fell within 

WHO standards. 

Considering the arguments of respondents and personal observation, pollution as an effect of 

SSM on the environment in the three communities is not as severe as land degradation and 
_, 

biodiversity loss. It is however satisfactory to state that surface water pollution and air 

pollution are dominant at the mining sites whiles noise pollution most especially ground 

vibrations is dominantly observed in residential areas of mining communities. 

4.2.3 Land Satellite Imagery Interpretation of TND 

To substantiate the arguments and perception of respondents on the loss of vegetation cover 

or land degradation, impact on mining pits and settlement as a result of SSM, the researcher 
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employed Landsat Imagery Interpretation of the TND. Using Landsat Image 1999 and 

Landsat Image 2005 from Landsat-7, the researcher assessed the changes in land cover and 

other classifications over the period of 1999 and 2005. For clarity and convenience, images 

were captured and classified in to vegetation, water bodies, mining pits and settlements. Thus 

the researcher further merged these two images to clearly compare changes in the various 

classifications. 

Form Image 4.4(Landsat image 1999) below, the extreme northern parts and the north-eastern 

parts of the image are dominantly characterised by settlements (coloured red on the image) 

and mining pits (yellow) with a relatively small hectares of land covered by vegetation 

(green). On the other hand, from the central parts image stretching from the south-eastern 

parts to the south-western parts are characterised by vast land covered by vegetation with 

relatively small hectares of land occupied by settlements and mining pits. In relation to the 

three communities, vegetation cover is dominant in the three areas with few settlements and 

mining pits in Yale and Datuko with relatively fewer in Digari. 

Image: 4.4: Landsat Image 1999 of Talensi-Nabdam District 
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1:300,000 

Source: Adopted from Dept. of Geomatic Engineering-KNUST 
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However, from Image 4.5 (Landsat 2005) below, there is a massive change of vegetation 

cover along the central through to the south-western to the south-eastern parts. These areas 

which were dominated by vegetation are now seen to cover almost the same land areas as 

settlements and mining pits. For the extreme north and north-west, there has been massive 

increase in settlements and mining pits at a very high expense of the little already existed 

vegetation cover. In relation to the three communities, there has been massive loss in 

vegetation cover. In the cases of Datuko and Yale, Image 4.5 depicts a high loss of vegetation 

and increase in mining pits. Digari on the other hand has also lost a relatively small 

vegetation cover with a high increase in mining pits. 

Image: 4.5: Landsat Image 2005 of Talensi-Nabdam District 
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Source: Adopted from Dept. of Geomatic Engineering-KNUST 

For clarity, convemence and appreciation of changes over the years (1999-2005), the 

researcher merged the two images (image 4.4 and image 4.5) to obtain Image 4.6 below. In 

this regard, classifications of change over the years were also assigned to colours indicated in 

the legend. Again a transformation matrix (Table 4.10) of Talensi-Nabdam District was also 
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provided for quantitative measurement in hectares of land of various colours indicated in 

Image 4.6. 

Image: 4.6: Composite Image of Landsat Image 1999 and Landsat Image 2005 Showing 
Changes Over the Years of the Talensi-Nabdam District 

COMPOSITE IMAGE OF THE TALENSI-NABDAM DISTRICTSHOWING 
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_ Soltlomont- 1I'/,"0rb0dl' D Vogot~tlon - W~torbody Mining p~~ - W~torbody _ I/IIatorl>ody - I/IIatorbody 

Settlement 21285.4 699.66 3683.43 342.09 26010.58 (26.6%) 

Vegetation 21091.2 33442.7 1721.61 2509.74 58765.25 (60.1%) 

Mining Pits 5028.39 1000.26 3340.26 147.15 9516.06 (9.7%) 

Water body 1649.79 889.2 176.4 791.28 3506.67 (35.9%) 

Total 49054.78 36031.82 8921.7 3790.26 97798.56 (100%) 
(50.2%) (36.8%) (9.1%) (38.8%) 

Source: Adopted from Dept. of Geomatic Engineering-KNUST 

125 

Source: Author (Fieldwork, June 2013) 

Table 4.10: Transformation Matrix of Changes between 1999 and 2005 ofTND. 

www.udsspace.uds.edu.gh 

 

 

 

 



From Table 4.10, out of a total of 97798.56 hectares of land in TND, In 1999 a total of 

26010.58 (26.6%) hectares of land was covered by settlements, 58765.25 (60.1 %) hectares 

of land cover was recognised as vegetation, 9516.06 (9.7%) was covered by mining pits and 

3506.67 (35.9%) hectares of land was recognised as water bodies. By 2005 the hectares of 

land covered by settlements had increased to '49054.78 (50.2%), vegetation cover had 

decreased to 36031.82 (36.8%) hectares of land. Mining pits had slightly decreased to 8921.7 

(9.1 %) and water bodies in the TND had also increased to 3790.26 (38.8%) hectares of land. 

From the analysis above, it is estimated that the rate of vegetation loss at the local level is 

6.4% with an accumulated rate been 38.7%. This is high when compared to the Food and 

Agriculture Organisation's (FAO's) average estimate of 0.2% globally and 0.8% in Africa 

respectively (2005). Again comparing a loss in vegetation rate at 6.4% to 5%, which is the 

current rate of deforestation in Ghana as claimed by Insaidoo et al., (2012), the rate of loss of 

vegetation in TND is still high. Again, the analysis indicates the rate of settlement increase is 

14.7% and water bodies also increased at a rate of 1.3%. However, mining pits decreased at a 

rate of 1.0%. The high rate of land degradation revealed in this study reflects the finding of 

Agyemang (2012) and the claim of NORPRA (2012). In assessing the driving forces of land 

degradation in Northern Ghana, Agyemang argued that land degradation was high in the 

TND (2012). 
., 

From the discussion above, it is evident there is a high rate of land degradation in TND and 

SSM is a major contributory factor. However, a rate of 14.7% increase in settlement may also 

be a factor for the high rate of land degradation at the local level. A high rate of settlement 

increase implies the influx of migrants and perhaps increases in population, thus increases in 

settlement implies increases in human and economic activities. These human and economic 

activities have some level of impacts on the environment. Also, there is no evidence of any 

construction of man-made water bodies in TND from 1999 to date, thus a reduction in mining 
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pits may not necessarily imply complete land reclamation by miners. Upon field survey 

numerous pits were covered with stagnant water and some pits eroding and creating gullies in 

and around water bodies, hence this might have contributed to the increasing rate of water 

bodies in the TND. 

4.2.4 Summary 

Small-scale miners In TND adopted both surface and underground mining methods. 

However, surface mining was perceived to have greater adverse effects on the environment 

contrast to underground mining. Surface mining was undertaken mostly by illegal small scale 

miners who use rudimentary tools which demands great deal of human efforts to operate. 

Underground mining were found to be dominated by legal and mostly foreign mining 

companies with highly mechanized machinery. 

Furthermore, based on perception of respondents and Landsat imagery interpretation, it was 

found that the mining methods used had adverse effects on the environment which included 

land degradation, water, air and noise pollution and biodiversity loss. Outstanding among the 

effects of SSM on the environment was the 6.4% annual rate of land degradation in TND 

contrast to 5% in Ghana. These negative effects were found to have ripples consequences on 

human and animal lives. Again, the study observed that equipment used, chemicals used, 
_, 

digging trenches, vibration of the ground, inadequate knowledge on the use of equipment and 

lack of awareness of the impact of mining on the environment were responsible for the 

negative side effect of small scale mining. 
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4.2.5 Health and Sanitation Effects of Small-scale Mining in the TND 

The health and sanitation implications of SSM on the lives of miners and community 

members were also assessed. This is because health and sanitation are known cross-cutting 

social issues in development paradigms. 

Majority of the miners 48(73.8%) perceived their sanitary situations were bad. In relation to 

members of the three communities, there was a mixed perception about the consequences of 

SSM on sanitation in their communities. Community members interviewed in Yale (80%) 

and Datuko (70%) admitted their sanitation status were bad due to the mining activities. This 

however contrasts with the views expressed by those from Digari. Most of them (76.7%) 

argued that their sanitation condition was good. This was confirmed by the researcher's 

personal observation of the environment during field survey. To reiterate the good sanitary 

nature of Digari the Chief in an interview stated that; 

" ... the sanitary situation in this community is good relative to other surrounding 

communities nearer to the mining sites. Our community is about 1.5km to 2kmfrom 

the mining site hence refuse from miners and disposed mining waste have little effects 

on our sanitation situation" (Field interview, 2013). 

The explanation of the chief of Digari clearly points out that, the distance of the community ., 

from the mining site has really influenced the sanitation status of their community. 

Notwithstanding the bad sanitation status perceived by some respondents, 17 miners (26.2%) 

and 48 (42.1 %) community members generally perceived their sanitation situations to be 

good. Table 4.8 below shows the three communities and the perception of their sanitation 

status. 
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Members 

Bad Good Bad 

21(13.1 %) 

13(8.1%) 

14(8.7%) 

17(10.6) 48(30%) 

7(4.4%) 

24(15%) 

28(17.5%) 

6(3.7%) 50(31.25%) 

9(5.6%) 21(13.1%) 50(31.25%) 

40(25%) 55(34.3%) 160(100%) 

Source: Fieldwork Data Analysis, June 2013 

A key question to ask is does distance or location of a community from a mining site 

necessarily influences its sanitation issues. About 81.3% miners optioned that their mining 

activities had affected badly the sanitation situations of the three communities-Yale, Datuko 

and Digari. In relation to community members, 78.2% associated the bad sanitation situation 

to SMM activities. However, 10.4% and 12.7% miners and community members respectively 

claimed there was no connection between SSM activities and sanitation status of their 

communities. The major sanitation problems indicated by miners and members of the three 

communities were the disposal of refuse and rubbish, human excreta and improper disposal 

of mining waste. ., 

The bad sanitations in these communities had resulted into prevalent health related diseases 

acknowledged by respondents. Prominent among these diseases were malaria, respiratory 

problems, tuberculosis, and injuries among others. Table 4.12 also shows in detail the 

diseases identified by various communities. 
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Table 4.12: Major Diseases prevalent in the three communities 

Diseases Respiratory SIS 

Infections 
(ARl) 

Yale 37(23.3%) 6 (3.8%) 5(3.1%) 2(1.3%) 10 (6.3%) 60 (37.5%) 

Digari 34 5 (3.1%) 3(3.1%) 0(0%) 8(5%) 50 (31.3%) 
(21.3%) 

Datuko 32 (20%) 4 (2.5%) 5(3.1%) 3(1.9%) 6(3.8%) 50 (31.3%) 

Total 103(64.4%) 15(9.4%) 13(9.4%) 5 (3.2%) 24(15.9%) 160 (100%) 

Source: Fieldwork Data Analysis, June 2013 

From Table 4.12, 64.4% respondents claimed malaria was prevalent, 9.4% admitted skin 

diseases of various kinds, 9.4% of respondents acknowledged acute respiratory infections 

(ARl), 3.2% responded tuberculosis whiles 15.9% specified others. Those who specified 

others identified diseases such as fever, diarrhoea, cholera, HIV/AIDS and physical injuries 

and death. 

As to whether prevalent diseases claimed by respondents were related to mining activities or 

not, respondents did not hesitate to associate their health issues to mining activities. Their 

non-hesitant responses can be explained from their experiences and knowledge of common ., 

diseases in their communities. This level of knowledge was found to be dependent on the 

number of years of stay in their communities as shown in Table 4.13. 
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Table 4.13: Are Diseases Related to Small-scale Mining Activities? 
Years of stay in the Are diseases related to mining Total 
community/ Number of years activities? 
as a miner 

Yes No No idea 

5 years and below 9 0 0 9 

6-10 years 15 14 0 29 

11-15 years 25 2 0 27 

16-20 years 7 17 0 24 

21-25 years 14 1 0 15 

26-30 years 11 2 0 13 

I 31 years and Above 24 17 2 43 
I 
Total 98 60 2 160 

Source: Fieldwork Data Analysis, June 2013 

To substantiate the claims of respondents, official statistics from the District Health 

Directorate for the last three years was reviewed. From Table 4.14, the three topmost 

morbidity cases recorded from 2009 to 2012 were malaria, acute respiratory infections (ARI) 

and skin diseases. This relates with the prevalent diseases pointed out by respondents 

(Comparing Tables 4.12 and 4.14.). The acknowledgement of malaria, skin diseases and ARI 

by respondents as the most prevalent diseases were confirmed by the report of the District 

. Health Directorate for the four consecutive years. 
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Table 4.14 Top Ten Causes of Morbidity in TND from 2009 to 2012 

2009 2010 2011 2012 

DISEASE DISEASE DISEASE DISEASE 

Malaria Malaria( clinicallconfrrme ' Malaria Malaria 
d) 

ARI ARI ARI ARI 

Skin Disease & Skin diseases & Ulcers Skin Diseases Diarrhoea 
Ulcers 

Diarrhoea Diarrhoea Diseases Skin Diseases skin diseases 
Diseases and other ulcers 

Rheumatism & Rheumatism & Joint Rheumatism &Joint Rheumatism 
Joint Pains Pains Pains 

Pneumonia Malaria in Pregnancy Acute Eye Infection Typhoid 

Anaemia Anaemia Typhoid &Enteric Acute ear 
Fever infection 

Malaria in Home Accidents Intestinal Worms Pneumonia 
pregnancy 

Typhoid Fever Acute Eye Infection Anaemia Anaemia 

Home accidents & Pneumonia Acute Eye Infection Malaria in 
Injuries Pregnancy 

Talensi-Nabdam District Health Directorate, 2013 ., 

The fmdings on sanitation and morbidity situation in the TND agree with the findings of 

Awunbila and Tsikata (2004), Antwi (2010) and Akabzaa and Darimani (2001) who have 

undertaken studies in some mining communities in Ghana. The finding on malaria in 

particular agree with the finding of writers such as Antwi (2010) and Akabzaa and Darimani 

(2001) who have identified malaria to be the most prevalent disease in Tarkwa. It also 

emphasises Awunbila and Tsikata (2004) claim that malaria was higher in mining 
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communities in the TNDA. However, the study tends to disagree with the claims of Shoko 

and Veiga (2004) and CHRAJ (2008) that HIV/AIDS was among the commonest diseases 

recorded by health centres in mining communities. This is because although HIV/AIDS was 

among reported diseases, respondents and the District Health Directorate report do not 

indicate HIV/AIDS as a common disease in TNDA. Again, the study did not record any 

incident of cancer, diabetes mellitus as reported by Obiri et al., (2006) in Tarkwa. 

4.2.6 Summary 

Regarding health and sanitation, the study discovered that majority of mining communities 

had serious sanitation challenges as their immediate surroundings were littered with plastic 

waste and human execrate, improperly disposed mining waste and stagnate water conducive 

for mosquito breeding. Quite interestingly, the poor sanitation conditions only characterize 

the Yale and Datuko communities with Digari community having good sanitary conditions 

owning to the wider distance between the community and the mining sites. 

Owning to the poor sanitation conditions and other negative repercussions of mining, the 

study found malaria, respiratory problems, tuberculosis, and injuries to be the prevalent 

health conditions in communities close to the mining sites. It was also found out that malaria, 

Acute Respiratory Infections (ARI) and Skin Diseases which were directly link to the 
_, 

activities of small scale mining constituted the three top causes of morbidity cases recorded 

from 2009 to 2012 in the TND. 

4.3 The Socio-economic Effects of Small-scale Gold Mining 

This section focuses on the second research objective which sought to identify the socio- 

economic effects of SSM on the livelihood of miners and members of surrounding 

communities. The findings in this section are presented in two dimensions. The first 
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dimension discusses the socio-economic benefits of SSM in the context of income 

generation, employment and social development. The second dimension focuses on the 

adverse effects of SSM on the socio-economic development of the people. 

4.3.1 The Socio-economic Benefits of Small-scale Gold Mining 

Despite the adverse environmental effects identified by respondents and explained in the 

previous section, there are numerous benefits that are derived from SSM by miners and 

community members. Respondents identified benefits accruing from SSM to include; 

employment, income generation and reduction in seasonal migration. Table 4.3.1 provides 

detailed perceived benefits derived from SSM activities by members of the three 

communities. 

Table 4.15: Socio-economic Benefits of Small-scale Mining 

Employment 20 21.1% 

Income Generation 17 17.9% 

Reduction in North-South migration 18 18.9% 

Others 19 20% 

No benefits 21 22.1% 

Total 95 100% 

Source: Fieldwork data Analysis, June 2013 

From Table 4.15, most members of the three communities (21.1%) acknowledged 

employment as the benefit of SSM, 17.9% respondents claimed they benefited through 

income generation, 18.9% acknowledged a reduction in north- south migration (migration to 

southern Ghana) and 20% indicated others with specifications such as purchase of building 

materials, payment of school fees, purchase of vehicles for transportation, payment of health 

134 

www.udsspace.uds.edu.gh 

 

 

 

 



care among others. However, 22.1 % of respondents claimed SSM had no benefits to them as 

well as the community. 

The Contribution of Small-scale Mining to Employment Generation in the three 
communities 

As indicated in the literature review, the mining industry and for that matter SSM is a major 

employer of many people and in many cases the indigenous people in mining communities. 

In the three communities people admitted working in the mines with some of their household 

members. Also, some miners and other community members who have become miners 

admitted employing both family and non-family members at the mining sites. 

In all, about 57% of miners interviewed admitted to have employed other workers. Out of this 

57%, 29.2% employed 15 or more workers at their mining site, 12.3% miners employed 

between 11-15 workers, 9.2% employed 6-10 miners and the remaining 7.7% employed 5 or 

less. However, 43% claimed not to have workers. Table 4.16 shows details of workers and 

their range of employees. 

Table 4.16: Miners and their Range of Employees 

5 or less 5(7.7%) 

6-10 ., 6(9.2%) 

11-15 8(12.3%) 

Above 15 19(29.2%) 

Not applicable 28(43.1%) 

Total ~5(100%) 

Source: Fieldwork Data Analysis, June 2013 

Members of the three communities also acknowledged that members of their household were 

involved in SSM activities. 84.2% (80) of such respondents acknowledged having at least a 

135 

www.udsspace.uds.edu.gh 

 

 

 

 



member of their household involved in mining activities whiles 15.8% (15) claimed none of 

their household members were engaged in mining activities. 

From Table 4.17, the 80 respondents who claimed to have some of their households engaged 

in small-scale mining activities admitted having both male and female household members 

and in some cases children below 15 years engaged in mining activities. 

Table 4.17: Number of Households Members Engaged in Small-scale Mining Activities 

years of age 

2 and below 27 36 32 

3-5 16 30 31 

6-8 4 5 7 

9-11 0 2 5 

12 and Above 0 2 1 

Not Applicable 48 20 19 

Total 95 95 95 

Source: Fieldwork Data Analysis, 2013 

Upon analysing Table 4.17, it implies that on average between 2 to 3 members of every 

household in the three communities are emplo,Yed or involved in mining activities in the three 

communities. Again, based on the numbers of children (workers whose ages are below 15 

years) involved in SSM activities, it may be prudent to say that there is a high rate of child 

labour in these three mining communities. 

To substantiate respondents' views and perceptions, observation on the field indicated that 

numerous people were involved in economic activities both directly and indirectly at the 
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mining sites. With the exception of the "ghetto owner,,23 and "sponsor'<", other direct 

employment opportunities included chiselers, blast men, "logo boys,,25, crushers and 

shanking wornerr'". This relays the hierarchical structure of SSM activities in TND 

emphasised by Awunbila and Tsikata (2004). Interestingly it was brought to the notice of the 

researcher that the introduction of modern mining equipment such as the crusher had reduced 

employment in categories such as chiselers and shanking women. The chairman of small- 

scale miners at the Yale and Gbani mining sites made a relevant remark in an interview 

acknowledging the contribution of SSM to employment; 

"The organisation of small-scale mining is in structures or stages and under each 

stage people are employed to undertake such specific tasks. I am a ghetto owner; I 

have a sponsor, blasters, people who transport extracted ore to my processing point, 

people crush and grind ore into powder and even afew women who are in charge of 

our meals. Also due to lack drinking water, women "do-by-day" by fetching water 

from the streamfor us to process our gold and also use itfor other domestic 

purposes".(personal Interview, June, 2013). 

Indirectly, people were observed selling goods and services such as food vending, sales of 

water, sales of drinks and sales of vehicle parts. Others were also involved in motor repairs, 

tailoring and dressmaking and grinding mill operation. _, 

Per these observations and responses, it is pertinent to state that the contribution of SSM to 

employment in the three communities reflect the views of Amankwa and Anim-Sackey 

(2003) and Hayes (2008), who posit that, SSM provides direct employment at every stage of 

processing and as well as indirect and non-mining related jobs. 

23 Ghetto owners are individuals or groups that own a particular mining pit. 
24 Sponsors in this study are also individuals or groups who finance miners but are not directly involved in the 
mining activities. 
25 Logq boys are boys that transport blustered rock particles to processing camps 
26 Shariking women are women who separate powdered particles from chipping by sifting the powdered rocks. 
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The Contribution of Small-scale Mining to Income Generation in the Communities 

Findings from the three communities indicate three main sources of income generation to 

individuals and institutions. These came in the form of personal income, royalties paid to 

landowners and traditional leaders and levies paid to the district assembly. 

It was realised that individuals (miners, their employees and other community members) who 

were engaged directly and indirectly in SSM and its related activities derived a substantive 

amount of personal income. A female worker at the mines made a remark that; " ... even if 

things are worse at the mining site, I earn at least GHC 5.00 at the end of the day, and with 

this at least am able to prepare a meal. For very good days one can earn GHC 15.00 and 

sometimes more" (Personal Interview, 2013). 

However, respondents claimed income generated from mining activities was not consistent, 

thus depended on booms and seasons of the year. According to some respondents, earning in 

the dry season was higher contrast to the rainy season. The reason according to respondents 

was the presence of underground water during the rainy season which impedes mining. 

Other income generating sources were royalties and compensations in the form of cash. 

Although there is no structured form of compensation or royalties, some illegal miners 

claimed they pay daily wage between GHC 5-10 to owners of land on which they mine. 

Registered miners on the other hand also acknowledged the payment of royalties to chiefs 

and land owners as part of their compensation strategies. To substantiate the issue of 

royalties' payment, the chief of Digari in an interview admitted that; "Although income given 

to me is not consistent, miners sometimes contribute money to be given to me, especially 

when I visit the mining site" (Personal Interview, 2013). 

The mining activities in these three mining communities also contributed to revenue 

generation to the District Assembly. As part of the civil responsibility of a holder of small- 
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scale mining licence, miners must pay royalties to the government at a rate of 5% of their 

total revenue earned (Minerals Commission, 201 Ob). Miners in this regard acknowledged 

paying royalties or taxes to the district. About 43.1 % of the miners admitted paying taxes to 

the District Assembly whiles the remaining 56.9% stated otherwise. This observation was 

confirmed by the Planning Officer of the Districtwho indicated that; "although taxes paid to 

the DA by miners have increased over the years, the number of miners who pay taxes are far 

below the number of miners we observe during inspection" (personal Interview, 2013). 

Does Income Generated From Small-Scale Mining Exceed Income Generated From Other 

Income Earning Activities such as Agriculture In The Three Communities? 

According to Philips (2006), the earnings from small-scale mining exceed other income 

earnings sources such as agriculture. As a result, the researcher sought to find out whether 

small-scale miners earn more income than income generated from agriculture and other non- 

mining related activities in the three mining communities. Majority of the miners (85%) 

identified indicated to have engaged in agriculture before getting involved in SSM. Therefore 

their previous earnings from agriculture was examined and contrasted with current earning 

from the sale of gold from their mining activities. About 98% of the miners acknowledged 

earnings from small-scale mining was higher than other non-mining related activities. Table 

4.18, show a cross tabulation comparing Income earned from previous jobs and income 
_, 

earned from small-scale mining. 
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Table 4.18: Contingency Table of Average Income earned from previous job and 
Average income earned from gold sold 

GHC499 and above 

GHC 200 and below 6 0 3 26 35 

GHC 200-GHC499 0 6 0 15 21 

GHC 500-GHC799 9 0 0 0 9 

Total 15 6 3 41 65 

Source: Field Data Analysis, June, 2013 

From Table 4.18, the Pearson chi-square test was used to test the hypothesis that" There is 

no difference in personal income generated from mining activities and non-mining activities 

(Agriculture) among people in mining communities". However, this hypothesis is rejected 

with enough evidence to support the claim that "There is difference in personal income 

generated from mining activities and non-mining activities (Agriculture) among people in 

mining communities". There is therefore enough evidence to support the 98% miners who 

acknowledged earnings from small-scale mining was higher than other non-mining related 

activities in the three communities. This further confirms the claims of Philip (2006) and 

Appiah (1998) that earnings from mining activities are higher than non-mining activities . 
. , 

The Contribution of Small-scale Mining in Reducing North South Migration and Other 

. Benefits to the three Communities 

Another maj or contribution of small-scale mining is that it has reduced the north south 

migration among some community members especially during the dry season. From Table 

4.5, 58.9% of community members admitted they were seasonal worker at the mining site 

community. According to them, such seasonal employment had helped to reduce the usual 
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migration of members of their households to the south to undertake "kaya yo027" and other 

menial jobs during the dry season. In this regard, the Assemblyman of Gbani, stated that, 

"Although SSM has negative effects on us, the rate at which our young men and 

women use to migrate down south to work has reduced. We see most of them 

working at the mines at the dry season at the expense of abandoning their families to 

work in the south" (Personal Interview, May, 2013). 

Other benefits acknowledged by respondents to have been driven from SSM were the 

construction of houses, purchase of vehicles and payment of school fees. Interaction with 

some workers at the mines revealed that a number of them were students from second and 

third cycle institutions from the surrounding communities or other parts of the district. These 

students had come to work and obtain some income to help fund their education. 

4.3.2 Development of Social Amenities 

Globally, large-scale mining companies undertake Corporate Social Responsibilities (CSR), 

and in this regard providing social amenities to communities where minerals are extracted. 

For instance Newmont Gold Ghana Limited has provided a number of social amenities in the 

form of upgrading water and sanitation facilities, improved houses, schools roads and 

contributing to health care among others in the Brong Ahafo Region (Kapstein and Kim, 
.r 

,2011). It is in this regard that the study sought to assess the contribution of small-scale miners 

towards the development of social amenities and for that matter the kind of Corporate Social 

Responsibilities (CSR) undertaken by miners. About 24.6% miners and 29.7% members of 

the three communities acknowledged that small-scale miners undertake CSR. In contrast, 

27 Also called 'paa oopaatds Ghanaian term for porterage of goods, usually done with the head at a fee. This is 
mostly practice by people who migrate from northern to southern Ghana. 
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75.4% miners and 70.3% members of the communities claimed miners do not undertake 

CSR. 

Figurer 4.6: Do Miners Undertake Corporate Social Responsibilities? -----, 

• Miners 

• Community members 

80.00% 

60.00% 

40.00% 

20.00% 

0.00% 
Yes No 

Source: Fieldwork Data Analysis, June 2013 

Respondents indicated that CSR offered by small-scale miners included the construction of a 

bridge to connect the three communities, provision of furniture for some schools and 

contribution towards the construction of a borehole. While these benefits highlighted above 

were noted by people in the three communities, they explained that, miners and the mining 

companies put up amenities to rather serve their own benefits than the communities. This was 

confirmed by the Assembly man of Gbani who stated; 

" ... apart from royalties paid by miners, some miners undertake CSR which has no 

benefit to affected communities but to their gains. Instead of undertaking projects 

such as provision of drinking water, 'electricity, roads and other health facilities that 

will benefit surrounding communities, miners rather undertake self gained projects. 

For instance the China Gold Company has constructed a bridge at the mining site to 

connect the three gold endowed communities, this purposely enable their vehicles 

cross to these communities for gold extraction. The company also provided furniture 

to a basic school at the mining site because it had mined very close to the school and 

had abstracted studies in the school... " (personal interview, May, 2013). 
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Findings in the three communities reveal that, within resident communities, there was no 

connection of social amenities to miners. For instance in Digari, miners indicated their 

support towards the construction of a Primary and Junior High School and contribution 

towards the maintenance of a bore hole constructed by a Non-Governmental Organisation 

(NGO), these by field observation were located atthe mining site and not within the residents 

of Digari community. Again, observation at the community where residents lived was no 

indication of any CSR undertaken. The situation was not different in Datuko, the 

Assemblywoman of Datuko explained further that small-scale miners are only interested in 

extracting their gold, when obtained either legally or illegally they abandon us. 

4.3.3 Socio-economic Cost of Small-scale Gold Mining 

Despite the benefits discussed in the previous section, some respondents were quick to 

acknowledge some socio-economic problems associated with SSM. For instance, a 

representative of the Chief of Gbani stated that; 

" ... since the discovery and operations of mining activities in this community, social 

and cultural values of this community has diminished, there is high crime rate, 

prostitution, low turnout in farming activities and worse of it all is the high rate of 

school dropout in the community ... " (Personal interview, May 2013) . 
. , 

Table 4.3.5 shows the major socio-economic problems or cost associated with such problems 

to SSM as exposed by respondents. 
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Table 4.19: Socio-economic Cost of Small-scale Mining 
Socio-Eeonomic Problems Frequency Total 

Community 
Members 

37 59(36.9%) 

21 33(20.6%) 

19 36(22.5%) 

18 29(18.1%) 

0 4.(2.5%) 

95 160 (100%) 

Miners 

School Drop Out 22 

High Crime Rate '11 

Reduction in Agriculture Activities 17 

Othen 11 

No Idea 4 

Total 65 

Source: Fieldwork data Analysis, June 2013 

From Table 4.19, it is noted that a total of 156 (97.5%) respondents indicated there were 

socio-economic cost or problems associated with SSM. Out of this, 59 (36.9%) 

acknowledged school dropout as a social cost of mining, 33 (20.6%) acknowledged high 

crime rate such as stealing, sexual abuse, and drug abuse. 36 (22.5%) acknowledged the loss 

or reduction in agriculture activities most especially farming while 29 (18.1 %) respondents 

specified other problems such as child labour, broken homes, the increase in Sexually 

Transmitted Diseases (STDs), prostitution and deaths among others. 

To ascertain whether gains from mining outweighs the cost of mining m the three 

communities, respondents were asked to compare the socioeconomic cot and benefits of 

SSM. 56% of the respondents acknowledged the cost of SSM outweighed the benefits of 

SSM contrast to 44% who acknowledged otherwise. 

Considering the socio-economic cost and benefits analysed in the three communities, 

alongside the high rate of land degradation and health effects resulting from SSM in the three 

communities, it is prudent to argue that the social cost of SSM in the three communities 

outweigh the benefits. The study, thus strongly agree with Schueler et al., (2011), that the 
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cost of mining exceeds its benefits. Government however, could be gaining from SSM but in 

real term residents of mining communities are suffering from the 'paradox of plenty'. 

4.3.4 Summary 

The socio-economic benefits of small scale mining in the TND include employment, income 

generation and a significant reduction in the north-south seasonal migration. In relation to 

employment, the study revealed that on average 2 to 3 members of each household are 

employed or involved in SSM activities. Three forms of income were generated from SSM 

activities- personal income, royalties paid to landowners and chiefs and levies paid to the 

district assembly. Again, a hypothesis tested revealed that income generated from SSM 

activities were higher than income generated from other no-mining activities. 

The study also revealed that small scale miners undertake little or no corporate social 

responsibilities that benefits or seeks to promote the development of mining communities as 

testified by some community members and miners interviewed. The few identified projects 

undertaken by miners were found to be self gained rather than contribution of social 

responsibility. This is because such projects were meant to aid or facilitate their mining 

operations. 

Social and economic problems brought into lND district by the upsurge in mining were 

found to include high school drop-out, rise in social vices such as stealing, prostitution, 

sexual abuse and drug abuse. Others were child labour, broken homes and a fall in 

agricultural productivity. Comparing the benefits and cost of SSM in the three communities it 

is evident to conclude that the social cost of SSM outweigh the social benefits. 
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4.4 The Implications of Small-scale Gold Mining on Rural Livelihoods 

The third research question sought to identify the livelihoods of people in these communities 

that have been affected by small-scale mining. It also sought to identify the coping strategies 

adapted by people whose livelihoods have been affected by SSM. 

To comprehensively understand the effects and implications of small-scale mining on rural 

livelihoods and the coping or adaptive strategies to small-scale mining by affected members, 

the empirical findings of this study are discussed using the Sustainable Livelihood Approach 

or Framework (SLA) and the Mining Induced Displacement and Resettlement Approach 

(MIDRA). This is because these two approaches formed the theoretical frameworks upon 

which this study was grounded. 

4.4.1 Rural Livelihoods Affected by Small-scale Gold Mining 

The claim of Obiri et al., (2012) that "rural livelihoods" are designed based on their natural 

resources is evident in TND. The study revealed that before the advent of SSM, respondents' 

major sources of livelihoods were agriculture (crop farming and livestock rearing), hunting, 

fishing, shea nut picking, herbal medicine and in a few cases trade. Most of these livelihood 

sources are basically land based resources. In this regard, it was discovered that small-scale 

mining had destroyed and destructed most Of these sources of livelihoods in the three 

communities. About 78.6% of the respondents (30% (48) and 48.6 % (78) of the miners and 

community members respectively acknowledged small-scale mining had affected either their 

own livelihoods or members of their households. Figure 4.7, provides details of community 

members and miners who acknowledged that SSM had affected their sources of livelihood. 
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Figure 4.7: Does Small-scale mining affected you or any member of your households' 
source of Livelihood(s)? 

100.00% 

80.00% 

60.00% 

40.00% 

20.00% 

0.00% 
1/ 

From Table 4.20, out of the 78.6% respondents who admitted SMM had affected livelihoods, 

Miners Community Members 

45% acknowledged agriculture only was affected, 15.6% admitted trade only, 9.4% 

.Yes • No 

acknowledged agriculture and trade were affected, 8.6% specified others and mentioned 

Source: Fieldwork Data Analysis, 2013 

livelihoods like fishing, firewood picking, hunting and shea nut picking. The remaining 

21.3% claimed neither them nor any of their households' livelihoods were affected. 

Table 4.20: Livelihoods Affected By Small-scale Mining 

Agriculture only 28 44 72 (45%) 

Trading only 10 _, 15 25 (15.6%) 

Agriculture and Trade 6 9 15 (9.4%) 

. Others 4 10 14 (8.6%) 

Not applicable 17 17 34 (21.3%) 

Total 65 95 160 (100%) 

Source: Fieldwork Data Analysis, June, 2013 
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How Does Small-scale Mining Affect Agriculture as a Source of Livelihood? 

Agriculture is the dominant source of livelihood of the three communities. Respondents 

highlighted crop farming, livestock rearing and fishing as the sectors of agriculture affected 

by small-scale mining. In this regard, respondents claimed that the small-scale mining 

activities had caused the death of livestock, theft of animals, unproductive agriculture lands 

and low farm labour productivity. However, a few respondents claimed SSM had led to the 

improvement in agriculture activities. Table 4.21, provides details on how agriculture is 

affected by small-scale mining. 

Members 

Reduction in Agriculture Activities (reduction in 
Farm Labour) 

4 11 15(9.3%) 

Death of Livestock 9 16 25(15.6%) 

Theft of Livestock 12 9 21(13.1%) 

Unproductive Farmlands 6 15 21 (13.2%) 

Improvement in Agriculture Activities (Increase 
in Farm Labour) 

3 2 5(3.1%) 

Not Applicable 31 42 73 (45.6%) 

Total 65 95 160(100%) 

Source: Fieldwork Data Analysis, June, 2013 NB: Answers represents respondents' first 
choice 

From Table 4.21, a key concern is the death oflivestock which respondents (15.6%) argued 

to be related to the use of chemicals such as mercury and cyanide in processing gold. 

According to respondents, the use of such chemicals has polluted the water bodies, grasses 
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and created stagnant polluted water in pits in and around the communities, thus when 

animals drink from such polluted water bodies or feed on such grasses they tend to die. 

Others argued that the use of these chemicals also prevents the growth of grasses which is 

necessary for livestock grazing. This was buttressed by the Assembly woman of Datuko, she 

claimed that; 

" ... tailing sold to the foreign miners are being processed again in the forest with 

cyanide, this chemical kills every living thing (plants and animals) that comes into 

contact with it. When our animals get into contact with this chemical they die ... " 

(Personal interview, June, 2013). 

One of the major social costs of small-scale mining discussed in the previous section was the 

high rate of crime. A prominent manifestation of crime associated with the prevalence of 

SSM is theft. Again, from Table 4.21, 13.1% of the respondents argued that, the theft of 

their property most especially livestock was a major effect of small-scale mining. 

Respondents claimed that their livestock that move in to the mining sites often get missing 

and are suspected to be stolen or in some cases get trapped in uncovered pits. 

From Table 4.21, Some respondents (13.2%) also claimed small-scale mining had led to the 

development of unproductive agriculture farmland, and this has resulted in low labour 

productivity in agriculture. In their view, millers invade their farmland and after extracting 

gold they do not undertake any form of land reclamation thus creating bare lands and 

exposing their farmlands to severe erosion, pollution and flood. The researcher encountered 

a number of individuals and families who claimed their farmlands both in the bush and at 

home were used by miners without any form of land reclamation. For instance a farmer 

stated that; 
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- 

"Apart from taking over our land at the bush some come into our communities and compete 

with us for our farmlands" (personal interview, June, 2013). Image 4.7, gives pictorial 

illustrations of farmlands destroyed by small-scale miners in some communities. 

Image 4.7: Rendered Unproductive Lands by SmaU-scale Mining 

Source: Fieldwork, May 2013 

Interestingly, respondents presented two phases in terms the supply of farm labour. From 

Table 4.21, Whiles some respondents (9.3%) claimed SSM had decreased the supply of 

labour in agriculture activities, other respondents (3.1 %) claimed SSM had rather increased 

labour for agriculture activities. According to those who argue SSM had led to an increase in 
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supply of labour in agriculture activities, income generated from mining is often used to 

increase their farmland sizes and employ extra labour during the rainy season. An interview 

with the Chief of Digari suggests both claims were right but a reduction in farm labour was 

higher. According to the chiefs remarks; 

"Digari is noted as one of the intensive farming communities in the District but after 

the advent of mining in the community most of the young men have moved to the 

mining site at the expense of farming. Only afew return or sent income to their 

families' to undertake farming activities during the rainy season. .. " 

(Personal interview, May, 2013). 

It is possible therefore to ague based on these findings that, where neither a respondent nor 

any member of his household is engaged in SSM activities but only agriculture, they are 

likely to incur more cost of securing additional labour for agriculture production. The vice 

versa is true for respondents or household members engaged in SSM. 

How has Small-scale Mining Impacted Trade and Other sources of Livelihood? 

Another important source of livelihood which is affected by small-scale mining is trade. 

Considering Table 4.20, the 15.6% respondents who acknowledge small-scale mining had 

impacted on trade argued that SSM had led to the establishment of new, expansion and 
_, 

diversification of trade in their communities. Observation on the field found a number of 

trading activities; prominent among them were food vending, kiosks and the sale of water 

among others. 

As indicated in Table 4.20, others specified (constituting 8.6%-of respondents) livelihoods 

affected by small-scale mining included hunting, fishing and picking of shea nuts. Hunting in 

general was almost abandoned due to mining activities, findings from this research revealed 
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that the higher income earnings from mining activities alongside the forest destruction, 

vibrations and explosives use has driven animals away. Another common source of 

livelihood which was argued among women to have been affected by SSM was shea nut 

picking. The clearing of shea threes by miners during gold extraction was also reported to 

have affected shea nut production since such trees were cut down. On the effect on fishing, 

although no scientific test was undertaken, respondents claimed not only were they not 

getting enough fish but that stock of fish easily go bad in a very short time. This was 

suspected to be as a result of bioaccumulation from polluted water and plants. 

Based on the above findings, it is evident agriculture is the most affected source of livelihood 

in the three communities. The destruction of agricultural activities through death and theft of 

livestock, rendering agriculture land unproductive and the reduction of agricultural activities 

through the loss of farm labour reflect the finding of Obiri et al., (2012), Hayes (2008) and 

Shoko (2002) in other areas were SSM is being operated. It is further noted in these previous 

studies that vegetation destruction and pollution of land and water bodies by small-scale 

miner has destroyed livestock grazing, crop cultivation, aquatic and livestock life. However, 

the view of Philip (2006) that due to higher earning in mining activities contrast to earnings 

from livestock rearing and crop farming explain the reason for low labour tum out for 

agriculture activities might also partly suggest the reasons for low turnout in agriculture 
_, 

activities in the three communities. 

The study has also revealed that despite the negative effects of the activities of SSM, its 

operation has improved other sources of livelihood. Particular emphases were the 

establishment of new trades, expansion and diversification of trade activities. This reflects 

the views of Hayes (2008), He viewed trade as a short term source of wealth and exploitative 

resulting from SSM. It might therefore be prudent to establish that some community 
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members who are not directly involved in SSM have taken advantage of the SSM activities to 

establish other supplementary or alternative sources of livelihoods at the expense of more 

sustainable sources of livelihood like agriculture. This may also be the reason behind the low 

turnout oflabour for agriculture activities. 

4.4.2 Adaptive Measure Undertaken by Respondents to Cope with Livelihoods Affected 

by Small-scale Mining 

Entrenched in the research objectives, the study also sought to assess the adaptive measures 

undertaken by respondents whose livelihoods were affected by small-scale mining. Out of the 

126 respondents who claimed their livelihoods were affected, 109 (86.5%) respondents 

admitted adopting strategies whiles the remaining 17 (13.5%) respondents claim they did not 

put any adaptive measures in place. Table 4.4.3, shows adaptive strategies undertaken by 

respondents whose livelihoods were affected by SSM. 

Source: Fieldwork Data Analysis, 2013 
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Land Reclamation as an Adaptive Strategy to Cope with Small-scale Mining 

Considering Table 4.22, 15.9% of the respondents acknowledged land reclamation was a 

strategy they adopted to cope with mining activities in their respective communities. About 

4% of these respondents acknowledged that some small-scale miners undertake land 

reclamation activities. For lands that have not been reclaimed by miners, respondents 

acknowledged reclaiming lands themselves. In relation to this respondents claimed they 

reclaimed land by covering mining pits with sand and rocks. Though respondents argued 

land reclamation was expensive to undertake, they further explained applying agro- 

chemicals and local manure to the soil after land reclamation. 

Source: Fieldwork, May 2013 
., 

Farmlands Resettlements as an Adaptive Strategy to Cope with Small-scale Mining 

Resettlement of farmlands was the dominant adaptive strategy chosen by respondents to cope 

with small-scale mining. Again, indicated in Table 4.22, 24.6% respondents acknowledged 

that farmlands that were invaded and destroyed by miners were abandoned. Thus they had to 

move further to the bush to cultivate. In an interview with the representative of Gbani chief, 

he acknowledged that "Land or farmland resettlement is the oldest and cheapest adaptive 
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strategy in our communities, we all use to farm at the mining site but now we have moved to 

the bush to continue with our farming activities. This strategy is simple and cheap to adapt 

relative to other strategies, most farmers cannot afford to purchase agro-chemicals but 

rather rely on local manure which is not sufficient to retain the loss nutrient in the soil" 

(personal interview, May, 2013). Image 4.9 shows resettled crop farmland in the bush. 

Image 4.9: A Resettled Crop Farmland in Yale 

Source: Fieldwork, May 2013 

Resorting to Small-scale Mining and the Control of Animal Movements (Tethering) 

Resorting to mmmg and the control of livestock movements were adaptive strategies 

acknowledged by some respondents. One of the most difficult and expensive adaptive _, 

measure acknowledged by respondents was controlling the movement of their livestock. 

. From Table 4.22, 10.3% of the respondents admitted controlling or tethering their animals 

from getting to the mining site, in this regard livestock farmer indicated that their livestock 

was exposed to the risk of falling into mining pits, drinking polluted water and theft. This 

strategy as explained by respondents was more difficult and expensive during the dry season 

in contrast to the rainy season. Respondents admitted that during the rainy season animals 

were easily controlled and monitored, due to abundant grazing grounds, thus less expensive 
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to feed when such animals are confined. Contrary, in the dry season, it became difficult and 

expensive to feed these animals if they are confined or tethered. Respondents added that the 

strategy required supplementary feed during the dry season and shepherding. The Assembly 

woman of Datuko confirmed this strategy when she explained that some households allow 

their children to shepherd animals after school whiles some tend to encourage children to 

stay at home and shepherd these animals. 

Other respondents (20.6%) acknowledged small-scale mining as a last resort. This category 

of respondents sounded aggressive, they claimed that small-scale miners were enriching 

themselves at the expense of their sources of livelihood. In this stare, respondents explained 

that the destruction of their farmlands left them no choice than to sometimes engage in the 

mining activities themselves. In confrontation, a 50 year old lady in Yale was quick enough 

to say that 

" ... the farmland I depended on to farm during the short rainy season is invaded by 

miners, I confronted them and I was almost beaten. Upon reporting them to the 

chief, no reasonable form of compensation was given to me yet I cannot farm on the 

land anymore. All I can say is I am only surviving" (Personal Interview, May, 2013). 

Image 4.10: A woman resorting to SSM as an Adaptive Strategy to Cope with SSM 

Source: Fieldwork, May 2013 
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Considering Table 4.22 again, 15% of respondents acknowledged resorting to other 

alternative sources of livelihood but not completely ignoring agriculture. Such respondents 

indicated alternative Sources of livelihoods to include, trading, firewood and charcoal 

burning alongside agricultural activities. These respondents shared the view that the single 

rainy season alongside the effects of the mining activities in their communities made crop 

farming and livestock rearing unsustainable. Though majority of the respondents were 

found to adapt different coping strategies, 13.5% of the respondents acknowledged not 

adapting any strategy to cope with their livelihoods which has been destroyed. Respondents 

in this category included those whose livelihoods were linked to shea nuts picking, hunting 

and fishing. 

It is possible to argue that adaptive strategies employed by some members implies that some 

community members have recognised that other rural livelihood sources such as agriculture 

are relevant and more sustainable in the long term contrast to SSM. It is however also 

possible to argue that some destructive livelihoods such as shea nut picking, fishing and 

hunting were abandoned due to the huge capital or resources needed to adapt to such 

destructed livelihoods. For instance shea trees are considered wild trees, it is also estimated 

that it takes 20 to 40 years to mature and bear fruits thus an individual will need a large 
., 

piece of land with capital to embark on shea tree planting. Again, it is possible to argue that 

some adaptive measures discussed above are contributory factors to school dropouts in the 

three communities. Furthermore, some adaptive strategies such as resettlements of farmland 

implies that there is no competition for lands in these communities, thus emphasising the 

argument of Awunbila and Tsikata (201), that there is less competition for lands in TND. 
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4.4.3 Summary 

The study revealed that, small scale mining has affected rural livelihood by lowering 

agricultural activities, reducing fishing, reducing shea-nut picking and firewood picking, and 

almost eliminating hunting. Small-scale mining was found to have affected agriculture by 

causing the death of livestock, theft of animals, unproductive agriculture lands and reduction 

of labour for farming activities. However, there were developments of new and 

diversification of new sources of livelihoods most especially in the sector of trade. 

Owing to the negative effect small scale mining had on livelihood, majority of the residents 

in mining communities had to devise ways of adapting to their changing livelihood 

conditions. The study found that, people whose livelihood were affected resort to land 

reclamation, resettlement of farm lands, strict control of animal movement, engaging in 

mining and other alternative livelihood for sustenance. 

4.4.4 Contextual Analysis of the Sustainable Livelihood Framework in the three Mining 

Communities 

The SLA by the UK DFID as discussed in chapter two, encompasses the relationship between 

five interrelated factors: Livelihood Assets or Platforms, Transforming structures and 

processes, Livelihoods Outcome, Livelihood .or Coping Strategies and the Vulnerability 

Context (Carney, 1998). These five interrelated factors are empirically analysed within the 

context of the three communities- Yale, Datuko and Digari. 

4.4.4.1 Analysing Vulnerability Context of Yale, Datuko and Digari 

The vulnerability context discussed in the literature review refers to the external environment 

upon which people exist. It includes shocks, trends and seasonal variation (Castro, 2002; 
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DFID, 1998). The three communities are rural communities that dependent on the natural 

environment for their sources of livelihoods. In this regard, a contextual analysis of 

vulnerability issues within the three communities were considered under various themes- 

shocks, trends and seasonal variation. 

Shocks in the Three Communities due to Exposure to Small-scale Mining 

Small-scale mining exposed miners and members of the three communities to shocks such as 

health and sanitation issues, conflicts between miners and community members, land 

disputes, misunderstanding among miners and the external impact of world gold prices. 

In this context some respondents expressed shock in the form of sudden farm invasions by 

indigenous miners and the use of heavy trucks, explosives and cracks on their buildings. 

Findings from the study also revealed that, the effects of small-scale mining on the 

environment as discussed in section 4.2, included Land degradation, pollution and loss of 

biodiversity accidentally or purposely expose respondents to shocks. Respondents in the three 

communities were exposed to shocks such as injuries, sickness such as malaria, RTI, and 

HIV among others (refer to Table 4.14 and 4.12 for details of the top ten diseases in the 

Talensi-Nabdam District and prevalent disesases in mining communities respectively), 

conflicts between miners and affected communities, conflict among miners and land eviction 

threats on affected communities and loss of livestock. The Assembly man of Gbani in an 

interview made a remark that " ... as it stands there is a land dispute case pending in court 

between indigenous miners and the Chine Gold Company on a claimed illegal acquisition of 

about 747 acres of land. This led to the loss of property and lives ... " (Personal interview, 

2013). 
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Trends and Seasonal Variations 

Trends as a vulnerability issue include population growth, government trends and technology 

(DFID, 1998). As discussed in chapter one, the three areas of study fall under the territory of 

the TNDA. The District Assembly (DA) under the Ministry of Local Government and Rural 

Development is responsible for the administrative and political control of the DA's activities. 

The governing system comprised of the DA, the Assembly Members , Chiefs, the various 

unit committees, together with other relevant NGO's such as Afrikids, World Vision among 

others operating within these mining communities. 

With regards to mining in the district, the study found out that a District Mining Committee 

and sub-district Mining committees were established to investigate and settle issues regarding 

small-scale mining. These committees which had just commenced work comprised of the 

District Chief Executive (DCE), who is the chairman, a representative from Minerals 

Commission and EPA, chiefs and others relevant stakeholders. The District Planning officer 

explained that, apart from supervision and monitoring activities undertaken by the DA to 

ensure sound mining practices, other NGOs such as Afrikids and World Vision among others 

provide assistance in the form of training and education to miners and also to the 

development of alternative livelihoods for community members. 

'Generally, the Talensi and Nabdam District~ have witnessed population increases from 

100,879 (GSS, 2000 cited in TNDA, 2010) to 115,020 (GSS, 2010) in the past decade. Based 

on the demographic analysis of the respondents, the study implied a high influx of migrants 

both within and outside Ghana. However, the study tends to disagree with the SEA report 

which indicates an increase in net-out migration in the context of the three communities 

(TNDA,201O). 
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Technological wise, mining in the three communities has witnessed improvement. Although 

some miners still use rudimentary tools such as pick axes, holes, chisels and hammers, others 

now use compressors, plants and other sophisticated equipment in mining. Another 

significant improvement is the manner in which pits and "ghettos" were dug. This had let to 

the reduction of death and injuries resulting' from the collapsing of pits. A miner 

acknowledges this by explaining that "...... we build by-passes and terrace in our pits to 

prevent pits from collapsing. Within these terraces built in pits we dispose some mining waste 

in them " (Personal interview, May, 2013) 

The seasonal variation In the context of this study includes, price fluctuation of gold, 

employment and level of production. Though, world gold prices influences the sale of gold in 

these communities, most miners sold their gold to their sponsors who then sell it to PMMC 

and other authorised sellers. The rainy season also affects mining activities, due to the 

presence of underground water pits, some workers in the mining sites move to their 

respective communities to engage in agricultural activities. 

4.4.4.2 Livelihood Platforms or Assets 

Again, the SLA identifies five livelihood plat forms or assets-physical capital, Human capital, 

financial capital, natural capital and social capital. These assets or capital represents the 

resources available for people to generate or .derive their livelihoods. The study therefore . '. 

sought to identify these assets or platforms and how small-scale mining has affected their 

availability and access. 

Human Capital 

Human capital is one of the most essential assets in sustaining livelihoods. A poor state of 

human capital of any area will affect its source of livelihood. Small-scale mining has affected 

health and education in the three communities. In the context of education, Table 4.4 
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indicates that about 75% of the respondents had no forms of education or obtained only basic 

education. Out of the 65 miners 19 had no any form of education and 27 obtained only basic 

education, the low level of education among miners seems to reflect the reason why most 

miners use low technology in their operations. Furthermore, it was revealed that small-scale 

mining in the communities had increased the levelof school dropouts. Form Table 4.19 about 

36.9% of the respondents acknowledged school dropout as a social cost of small-scale 

mining. 

Again, the health effects of small-scale mining were also other factors affecting human 

capital. Table 4.12 indicates that malaria, skin diseases, Acute Respiratory Infections, STD's 

among others were the diseases respondents acknowledged were associated with the mining 

activities. 

Physical Capital and Financial Capital 

Canery (1998) argues that physical capital encompasses basic infrastructure, housing, means 

of transportation and equipment among others. The infrastructural, water and sanitation 

situations in the three communities were observed to be very poor. As discussed earlier it is 

realised that SSM has caused the pollution of the physical environment and water bodies. It 

has also been revealed that these three communities and mining sites were characterised by 

poor sanitation, thus affecting the health of miners and community members. 

The challenges of infrastructure identified in the study areas included; inaccessible road 

networks, power and poor and obsolete state of mining equipment. However, some 

infrastructural development such as the construction of housing, furniture contribution to 

schools and the construction of a bridge among others were also indicated by some 

respondents as forms of corporate social responsibilities undertaken by miners. 
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Financial capital was very poor in these communities. This is related to the fact that there was 

no bank or financial institution in the district capital and for that matter the communities, thus 

miners had no access to any form of formal financial assistance. Miners have depended on 

sponsors for financial supports and upon extracting the gold, sell it to such sponsors. 

Natural Capital and Social Capital 

Natural or environmental capital is very fundamental for livelihood generation. This is 

because rural folks depend much on natural resources such as land, water, biodiversity, 

wildlife and even the gold deposits for their livelihoods. Small-scale mining in the three 

communities has affected environmental assets such as land, water, forest, air and 

biodiversity. The effects of small-scale mining on the environment as discussed in section 4.2 

included, land degradation, pollution and biodiversity loss. Small-scale mining has led to 

changes in land cover and this in tum has affected agriculture, deforestation, pollution of 

rivers and streams which community members depend on. 

In relation to social capital, it was revealed that there was little trust among indigenous and 

foreign miners as well as community members. However, there was a cordial and cooperative 

relationship between legal miners and community members except in some cases of land 

invasion by some miners on community lands which sometimes results in minor conflicts . 
. , 

4.4.4.3 Analysing Structural and Institutional processes 

The institutional and legal frameworks of SSM that have been discussed in the literature 

review were established to regulate mining activities. The next section (Section 4.5) discusses 

the strategies employed by the institutions to effectively manage the environment and to 

ensure sound mining practices. However, these institutions based on the analysis of their 
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strategies and perceptions of respondents are considered to be ineffective in implementing 

their strategies. 

4.4.4.4 Livelihood Strategies/ Adaptive Strategies to Cope with Small-scale Mining 

Livelihood strategies are activities undertaken to achieve livelihood outcomes or for a 

household survival (Ellis, 2000). Based on the livelihood assets, structural and institutional 

processes, Table 4.22, indicates that 86.5% of members in the three communities identified 

adaptive strategies such as land reclamation of their farmlands, resettlement of farmlands, 

controlling animal movement, resorting to alternative sources of livelihoods alongside 

agriculture and others engaged in mining as the last resort. The identified types of livelihood 

strategies adapted by members fall within the categories of strategies identified by Carney 

(1998) and Ellis (2000)-natural resource based strategies and non-natural resource based, and 

Scoones (1998)-agriculture intensification and livelihood diversification and migration in 

terms of farming activities. 

4.4.4.5 Livelihood Outcomes 

The supposed livelihood outcomes among these three communities should be increases in 

income, reduction in vulnerability, improved well-being and a more sustainable resource base 

(Carney, 1998). Unfortunately, there was a mixed' acknowledgement to these outcomes. 

Whiles most of these outcomes had increased among miners it was at the expense of the 

affected communities. In terms of income, it was evident that income in various forms had 

increased for both miners and community members but most especially miners. The increase 

in real income has the tendency to increase the well-being of community members and 

miners. However, considering the effects of SSM on the environment, health and the negative 

implications on rural livelihood most especially high loss in agriculture which is more 
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strategies and perceptions of respondents are considered to be ineffective in implementing 

their strategies. 
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Scoones (1998)-agriculture intensification and livelihood diversification and migration in 

terms of farming activities. 

4.4.4.5 Livelihood Outcomes 

The supposed livelihood outcomes among these three communities should be increases in 

income, reduction in vulnerability, improved well-being and a more sustainable resource base 

{Carney, 1998). Unfortunately, there was a mixed' acknowledgement to these outcomes. 

Whiles most of these outcomes had increased among miners it was at the expense of the 

affected communities. In terms of income, it was evident that income in various forms had 

increased for both miners and community members but most especially miners. The increase 

in real income has the tendency to increase the well-being of community members and 

miners. However, considering the effects of SSM on the environment, health and the negative 

implications on rural livelihood most especially high loss in agriculture which is more 
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sustainable, it is possible to argue that there is no increase in the well-being of community 

members and miners. 

In relation to vulnerability, the availability of assets and the ability to adopt strategies to cope 

with shocks determines the vulnerability of an individual. Based on the analysis above, it is 

clear that community members have limited assets and most affected members have not 

adopted more prudent strategies. Again, the socio-economic problems such as high crime 

rate, school drop outs and poor sanitation situations resulting in health problems such as 

malaria, RTI, skin diseases and HIV/AIDS have increased the level of vulnerability among 

community members. It may therefore be prudent to state that miners and community 

members in the three communities are vulnerable. 

4.4.5 Contextual Analysis of the Mining-Induced Displacement and Resettlement in the 

three Communities. 

This section sought to analyse how small-scale mmmg has led to displacement and 

resettlement among members of the three communities. The study indicated that there was 

displacement and resettlement in two major forms- land and human resettlement. As 

indicated in Table 4.23, Land displacement and resettlement was acknowledged by 65.3% of 

the respondents as the major form of resettlement in the three communities. Respondents also 
., 

indicated that miners' invasion on their lands and their methods of operations compelled 

them to resettle at new places to undertake agriculture activities. The hardest hit was the Yale 

community where 69.5% of the respondents (24 out of 30 respondents) acknowledged to 

have resettled on new farmlands. These respondents shared similar reasons that compelled 

their resettlement. Table 4.23 show the three communities and their responses. 
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Table 4.23: Has SSM led to Land Displacement and Resettlements? 
Name of Community Bas SSM led to Land Displacement and Total 

Resettlements? 

Yes No 

Yale 24 (25.3%) 11(11.6%) 35(36.8%) 
. 

Digari 16 (16.8%) 14(14.7%) 30(31.6%) 

Datuko 22(23.2%) 8(8.4%) 30(31.6%) 

Total 62(65.3%) 33 (34.7%) 95(100%) 

Source: Fieldwork Data Analysis, 2013 

In relation to human displacement and resettlement, Table 4.24 indicates that 21.1 % of the 

respondents acknowledged SSM had affected human resettlement. However, this was no 

severe because most of these respondents settled within their communities. Again in this 

regard, Datuko was the hardest hit with 10 respondents being affected. Table 4.24 also 

provides details the affected communities. 

Table 4.24: Has SSM led to Human Displacement and Resettlements? 
Name of Community Bas SSM led to Buman Displacement and Total 

Resettlements? 

Yes No 

Yale 6(6.3%) 29(30.5%) 35 (36.8%) 

Digari 4 (4.2%) 26(27.4%) 30 (31.6%) 

Datuko 10 (10.5%) 20 (21.0%) 30(31.6%) ., 

Total 20 (21.0%) 75 (79.9%) 95(100%) 

Source: Fieldwork data Analysis, 2013 

The findings of this study reflects Downing (2002) argument that MIDR poses risk to societal 

sustainability. According to Downing, risks that threaten societal sustainability among these 

three communities were loss of land, homelessness, loss of civil and human rights, 

marginalisation and social destruction. 
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Form the analysis above, it is possible to argue that SSM has led to a high level of land 

resettlement for agriculture purposes with only a few members fleeing to other areas within 

their communities to settle with their families. 

4.5 Strategies of Environmental Management in Small-scale Gold Mining Context 

The fourth research objective sought to identify the strategies employed by the government, 

traditional authority and community members to sustain the environment and how the 

strategies adopted by these organisations have been effective in countering the negative 

environmental consequences of SSM. 

4.5.1 Strategies for Sustainable Environmental Management and Conservation 

It was noted that 55% of the respondents acknowledged they were aware of 

agencies/institutions responsible for monitoring the activities of small-scale mining and 

protecting the environment. Prominent agencies identified by these respondents included the 

Minerals Commission, Environmental Protection Agency and the District Assembly. It was 

identified that these institutions seem to undertake autonomous strategies but collaborate to 

achieve a common goal. 

Strategies Employed by Minerals Commission and EPA 
., 

As stated in the literature review, the minerals commission is a central pillar of the Small- 

scale Mining Department. Thus it undertakes a collaborative role in ensuring sound mining 

practices, management of Ghana's natural resources and for that matter a safe and friendly 

environment. Strategies employed by the commission are collaborative with strategies put in 

place by EPA. Among these include; reclamation of land, regular monitoring of small-scale 

mining activities and the provision of technical support. 
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Land reclamation is one significant strategy employed to manage the environment. In an 

interview with an officer of the Minerals Commission, he explained that as part of the 

commissions' mandate, miners are required to undertake land reclamation exercises after 

exhausting the minerals on a land. This exercise is to replenish the land to its natural state to 

ensure that such lands can be used for agricultural and other purposes. However, the officer 

explained that the major problem they face with regards to land reclamation was the illegal 

miners. He argued further that, most of the illegal miners are migratory and difficult to 

identify and control, they do not undertake reclamation exercises. In addition to this, land 

reclamation is expensive; hence due to limited resources and the huge loss some miners 

incur, there are usually land reclamation problems. However, the commission indicated that 

so far miners have been persuaded to undertake land reclamation activities if not their licence 

will be revoked. 

Another strategy adopted by Minerals Commission and the EPA is the provision of technical 

support. These institutions provide technical support in the usage of mercury in gold 

processing, monitoring and supervision and the provision of mining equipments and other 

mining related trainings. An officer from the commission admitted that "Apart from 

educating miners on the dangers of mercury on the environment and health, we also 

encourage and train miners on how to use mercury retort" (Personal Interview, May, 2013). 

Some respondents however argued that this support has not been regular, since the support 

(equipment) they received in 2007. 

These institutions also admitted undertaking regular monitoring and evaluation. In this regard 

the EPA argued that it undertook this activity using the environmental permit provided by 

prospective miners. According to an EPA officer, 
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"As part of a requirement for an environmental permit, miners must indicate if the 

proposed concession is in aforest reserve; wildlife reserve or a natural heritage, 

miners are then required to indicate the likely environmental impacts of their methods 

of operation as well as a brief description of proposed mitigation measures to the 

likely impacts of mining on the environment. To protect water bodies, miners are 

required to provide the likely impacts of their mining and processing methods and the 

communities affected if mining methods are likely to affect local water bodies ... " 

(Personal Interview, May, 2013). 

Thus miners who do not mine according to the environmental permit have their mining 

licence revoked and sometimes prosecuted. The Commission also confirmed undertaking 

regular monitoring at the mining sites to ensure sound mining practices. 

From the discussion above, it is realised that although the Minerals Commission and EPA 

have adopted various national or legal strategies, there is no any localised strategies adopted 

to protect and conserve the environment as well as ensure sound mining practices in TNDA. 

Again, based on the discussion, it is implied that these national strategies however become 

effective when miners are registered. Nevertheless, with regards to registration and issuance 

of licence, only 43.1 % had licence as opposed to 56.9% who had no licence. Ironically, 

63.1 % of those who had no licence knew a licence was a requirement for mining. Reasons 
.r 

among which respondents indicated for not having licence included; the high cost of fees 

charged by the Commission, the bureaucratic and time consuming in licence acquisition, 

payment of bribes to officers and the claim by some miners having difficulty to locate the 

office of the commission. The chairman of the "Accra mining group" explained that, it 

sometimes takes 4-5 years for some prospective miners to acquire licence. Thus most small- 

scale miners get frustrated and tend to ignore the law. The emphasis of the chairman and 

coupled with the revelation that majority of the miners were aware there was the need for a 
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licence to operate yet had not licence reflects the claims of Hilson (2001) and Awunbila and 

Tsikata (2004). Hilson (2001) argued that several reasons among which respondents 

acknowledged were the reasons for illegal mining in Ghana. Awunbila and Tsikata (2004) 

also claimed that miners do not have the intention of ignoring the law but do so due the 

frustration they go through to acquire a licence. 

Again, though some respondents admitted receiving technical support from the commission 

in terms of equipment, training and monitoring. However, field observation of the study areas 

did not reflect much as such. Respondents argued that aside the high cost of equipment sold 

to them (miners) by the Commission, most of such equipment had broken down. This was 

confirmed at the time of the researchers field visit. The reasons put forward by miners were 

that, spare parts of such equipment were scarce and very expensive. The difficulty in such 

support (provision of equipment to miner in hire purchase) was why the commission never 

made provision for spare parts and to make provision for experts to repair such equipment. 

Furthermore, about 70% of the miners had no knowledge on the existence and usage of a 

mercury retort. About 7.6% respondents admitted to have used mercury retort in gold 

processing. 

Nonetheless, in terms of monitoring and supervising the activities of SSM, field visitation 

revealed some miners were mining near rivers and using unauthorised chemicals such as 
_, 

cyanide. Again, vast pieces of mined lands were left not reclaimed. This was a clear incident 

of poor regulation and supervision. This observation also buttressed Hison's findings, 

Hilson argued that the unlawful activities of miners is due to poor regulation and supervision 

on the part of regulatory bodies (2001). 
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From the analysis above, it is possible to conclude that in practice these strategies are 

documented but poorly implemented, thus in reality they are not working properly. It could 

therefore be inferred that these institutions or agencies are weak. 

Strategies Employed by the Talensi-Nabdam District and Traditional Authority. 

The TND as part of its political and administrative responsibilities also put up measures to 

protect and preserve the natural environment. The DA has employed two major strategies to 

manage the environmental consequences of SSM- monitoring and supervision and the 

establishment of a District Mining Committee and Sub-District Mining Committee to tackle 

issues regarding SSM. 

Apart from the monitoring and supervision undertaken by the district, a major strategy 

undertaken by the district is the District Mining Committee. Among others, the committee 

manages mining related conflicts; ensures compliance to environmental management 

practices and facilitates educational and sensitisation on best mining practices. However, 

assembly members and chiefs from the study areas who were part of the committee seemed 

not to have any idea what the committee had done over the years. These members could not 

recall the previous meeting held by the committee. Hence, due to the failure of this 

committee a new sub-district mining committee was set up in 2013. This sub-district 
_, 

committee was yet to commerce work. 

Chiefs, traditional leaders and community members had no laid down strategy to protect the 

environment and to ensure sound mining practices. The chiefs and traditional leaders argued 

that through the District mining committee, they were to collaborate with other members of 

the committee such as EPA, DA and the Minerals Commission to implement the committee's 

strategies. However, there was little collaboration among members of the committee. Thus 
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these traditional leaders had no clear idea on the activities of the committee. Community 

members and miners on the other hand embarked on persuasion, education and training of 

miners and community members through youth groups such as MOGEl but employed law 

enforcement as the last resort to protect the environment and to ensure sound mining 

practices. 

From discussion above, it is evident that there is little or no collaboration among members of 

the District Mining Committee, this has led to little or no adoption and implementation of 

strategies to conserve the environment. Thus poor collaboration has rendered the DA, chiefs 

and traditional authority weak and ineffective in protecting and conserving the natural 

environment from SSM destructions. The poor collaboration among stakeholders of small 

scale mining confirms one of the major challenges faced by stakeholders in small-scale 

mining as argued by Ofei-Aboagye et aI., (2004). 

4.5.2 Respondents' Perception on the effectiveness of Small-scale Mining Institutions 

and Strategies Undertaken. 

To substantiate the effectiveness of institutions in governing mining activities and for that 

matter managing the environment, the perception of some non-key informants (miners) and 

key informants were considered. The perceptions of these respondents were based on their 

awareness of the mining laws and institutions,' frequency of visits by institutions to monitor 

SSM activities and ranking them based their effectiveness. 

Considering Table 4.25, out of 65 miners, 44 (67.7%) acknowledged there were laws 

governing the activities of small-scale mining. For respondents who admitted that laws 

existed, 43.1% of the miners admitted these laws were not effective. To corroborate this 

point, the planning officer in an interview remarked that; 

172 

www.udsspace.uds.edu.gh 

 

 

 

 



H ••• mining laws and institutions in the district seem not to be effective; this is 

because most of the small-scale miners are operating illegally, and this makes it 

very difficult to police the activities of miners ... " (Personal interview, May, 2013). 

The Assembly members of the three communities also shared similar views as to why these 

laws were not effective. They explained that the use of explosives and very dangerous 

chemicals such as cyanide and the unprofessional disposal of mercury, the involvement of 

illegal foreign nationals implied small-scale mining laws were not effective. 

Although, agencies involved in mining activities acknowledge adopting strategies to ensure 

sound mining practices and to protect and preserve the natural environment, it was interesting 

to note that 67.7% (44) miners and 45.4% (44) members of the three communities admitted 

there were legal agencies responsible for the activities of small-scale mining. Tables 4.25and 

4.26, indicates respondents' perception on agencies frequency of visits to the site and their 

effectiveness respectively. 

Table 4.25: Perception of respondents on the Frequency of institution's visits to the 
mining sites to monitor and regulate SSM activities 

2 20 30 ., 

18 15 9 

19 3 0 

5 6 5 

44 44 44 

Source: Fieldwork Data Analysis, 2013 

From Table 4.25 it is evident that these institutions undertake monitoring and regulatory 

activities. Majority of the respondents perceived the Minerals Commission to be the most 
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frequently visiting institution to the site (monthly bases). Again, they perceived the EPA and 

DA to visit the site less frequently. Furthermore, it could be implied from the analysis above 

that on average the EPA visits various mining sites twice a year, the DA visits these sites 

once in a year whiles the Minerals Commission visits the mining sites monthly. 

In relation to the EPA, there is no law specifying the number of times in a year the EPA is 

supposed to undertake monitoring and evaluation. An interview with one officer at the EPA 

seem to agree with the perceptions of respondents, according to the officer, due to limited 

staff, we do monitoring and evaluation twice or trice in a year. He also did indicate that there 

was only one EPA office in the region with only four staff. 

With regards to the DA, the planning officers explained that though there was no specific 

number of times the DA is to visit and monitor the activities of SSM, they were supposed to 

frequently visit the mining sites as many times as possible. Nonetheless, majority of the 

respondents acknowledged that the DA visits the mining sites once in a year. 

Respondents also rated the effectiveness of theses institution in executing their mandate. 

From table 4.26, about 65% and 72% respondents ranked the Minerals Commission and the 

DA respectively to be either highly ineffective or ineffective. However, about 70% ranked 

the EPA to be either effective or effective in undertaking its mandates . 

. , 
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Table 4.26: Rating the Effectiveness of Institutions Associated with SSM Activities 
Rating Institution (Legal Agencies) 

Minerals Commission EPA District Assembly 
- 

Highly Ineffective 7 (15.9%) 2 (4.5%) 9 (20.5%) 

13(29.5%) 23(52.2%) Ineffective 22 (50%) 

11(25%) .=I 21(47.7%) L 12(27.3%) Effective [ 
IDgbly Effective 4(9.1%) 

44 (100%) 

0(0.0%) 

144(100%) 
I 
I 

7(15.9%) ± 44(100"10) Total 

Source: Fieldwork Data Analysis, 2013 

Based on the analysis of the institutional strategies and the respondents perceptions of these 

institutions in environmental management and fostering sound SSM practices, it is conclusive 

to establish that these institutions are weak thus ineffective in executing their strategies to 

manage the environment and to promote sound SSM practices. 

4.5.3 Summary 

In summary, the Minerals Commission, the EPA and DA have adopted strategies such as land 

reclamation, monitoring and evaluation, provision of technical support and the establishment 

of district and sub-district mining committees. With the exception of the DA, the Minerals 

Commission and EPA have not adopted any localised strategies. The traditional authority, 

community members and miners on the other hand had no laid down strategies for managing 

the environment. They adopted strategies such as youth groups, trainings and persuasions of 

miners to use less environmentally destructive methods of mining. However, these 

institutions were rated ineffective in executing their mandate in protecting and conserving the 

environment. Prominent among reason for this ineffectiveness was due to poor collaboration. 
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4.6 Strategies for Ensuring a Mutual Co-existence between Miners and Affected 

Communities and Enhancing Small-Scale Mining. 

The final objective of this study sought to find out the strategies that can be adopted to ensure 

a mutual co-existence between miners and affected members of the three communities. From 

the discussions above, it is also established that small-scale mining affects the environment, 

health and livelihoods of miners and members of the communities. The bone of contention is 

small-scale mining is a necessary "evil". This is because any attempt to stop small-scale 

mining will increase illegal mining and thus increase its negative effects on the environment, 

health, livelihoods as well as conflict in mineral endowed areas. The study thus sought to find 

relevant strategies to ensure a mutual co-existence between miners and affected members as 

well as strategies for enhancing small-scale mining in the three communities. 

4.6.1 Strategies for Ensuring a Mutual Co-existence between Miners and Affected 

Communities 

The findings of this research reveal that most of the small-scale miners and workers are the 

indigenous people, thus found within the TND. The findings of this study also suggest that 

within every household 2 to 3 members are directly or indirectly involved in small-scale 

mining activities. Again, with the exception of the pending court case among indigenous 
., 

small-scale miners, Chinese miners (China Gold Company) and surrounding community 

members over the acquisition of land and the allegation of destruction of land and economic 

viable trees such as shea nut trees, the study also reveals that there has never been any record 

of a major conflict in these areas. It is in this regard that the research seeks the perception of 

respondents on how to ensure a mutual co-existence among miners and community members. 

Table 4.6.1 indicates suggested strategies by respondents to ensure a mutual co-existence 

between miners and affected members of the three communities. 
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Table 4.27: Strategies for Mutual Co-Existence between Miners and Affected 
Community Members 

Members 

15 20 

9 17 26(16.3%) 

7 17 24(15%) 

11 13 24(15%) 

12 10 22(13.8%) 

7 9 16(10%) 

4 9 13(8.1%) 

65 160(100%) 95 

Source: Fieldwork data Analysis, June, 2013 NB: Answers represents respondents' first 
choice 

Land Reclamation and Appropriate Compensation of Landowners 

From Table 4.27, 35 (21.9%) respondents consisting of 15 miners and 20 members of the 

three communities acknowledged that for a mutual co-existence, there was the need for 

., 
continual land reclamation at the closure stage of small-scale mining. The relevance of land 

reclamation to community members is based on the importance they attach to agriculture as a 

source of livelihood. Thus members of the three communities admitted that since agriculture 

(crop farming) was their major source of livelihood, the closure stage of small-scale (land 

reclamation) would not only enhance their sources of livelihood but also reduce 

environmental degradation. 

Appropriate compensation of land owners was another relevant issue raised by respondents 

for a mutual co-existence among them. Out of the 26 (16.3%) respondents who admitted the 
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need to adequately compensate . landowners, 9 were miners whiles 17 were from the 

communities. One of the major concerns of affected members of these three communities was 

the mode and limited compensations few miners give to landowners. Community members 

proposed that there should be a formal approach to compensating landowners instead of the 

daily payments by some miners to landowners. The Chief of Digari established the 

significance of this in an interview, 

"Inadequate/ no compensation is one of the major cause of conflict between miners 

and members of the community. I have had several reports on issues of 

compensation. Thus adequate compensation to such landowners will promote a 

mutual understanding in the community" (Personal Interview, June, 2013). 

Corporate Social Responsibilities (CSR) 

Another relevant strategy proposed to ensure a mutual co-existence between mmers and 

members of the three communities was the need for miners to undertake CSR. This was 

acknowledged by 24 (15%) of the respondents made of 7 miners and 17 members of the 

three communities. 

Respondents most especially community members proposed that CSR such as construction of 

roads, boreholes and health facilities among others should be undertaken to the direct benefit 
., 

of the surrounding communities instead of supporting areas or activities that only affect the 

very existence of only miners. Supporting the need for community development, the Planning 

officer of TND recommended that a development levy be put aside for the development of 

these affected communities. 
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Enactment and Enforcement of SSM laws and Effective Monitoring and Evaluation of 

SSM activities 

Again, from Table 4.27, it is indicated that 24 (15%) and 22 (13.8%) respondents proposed 

the need for enactment and enforcement of SSM laws and effective monitoring and 

evaluation of SSM activities respectively. These categories of respondents implied the mutual 

co-existence between community members and miners depended on institutions. They 

proposed that the enactment and enforcement of mining laws by agencies responsible for 

SSM activities as well as effective execution of their responsibilities was the way forward. 

AssemblyWoman of Datuko added that 

" ... Laws in Ghana are for the entire benefit of all, thus the laws have spelled out 

certain activities miners and prospective miners should do yet they are ignored, when 

these laws are obeyed then there. will be a peaceful co-existence among we the 

community members and miners ... " (Personal interview, June, 2013). 

Undertaken Intensive Exploration Activities and Other Suggested Strategies 

Some respondents also proposed that intensive exploration activities should be undertaken 

before mining. The 16 (10%) respondents who proposed this strategy argued that due to lack 

of exploration activities, miners dig pits haphazardly destroying the environment as well as 
., 

livelihoods of respondents. In this regard some miners admitted that they started mining 

based on guesses and rumours. This supports the argument of Hayes (2008), that small-scale 

miners do not have enough capital to employ geologist to explore mineral reserves. 

The remaining 13 (8.1 %) respondents specified strategies such as avoid invading into 

farmlands to mine without the consent of landowners, miners accepting responsibilities for 
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their actions and taking the appropriate measures, stop selling tailings to foreigners, avoid the 

use of explosives and toxic chemicals such as cyanide. 

4.6.2 Enhancement of Small-scale Gold Mining 

The study also sought to find out the prospects 'of the mining sites in the three communities 

and strategies for enhancing small-scale mining in the three communities. About 87% miners 

acknowledged that these three communities have high prospects of gold in the next 5-10 

years. Although, miners have poor records of their production due to their low level of 

education, a miner in "Kejetia" confirmed ever making GHc 200,000.00 (two billion old 

Ghana cedis) during one of his processing activities. Nonetheless, some miners 

acknowledged a slight reduction in gold production. To enhance SSM, respondents suggested 

the following strategies be put in place (Table 4.28) through a collaborative effort of the 

government, community members and miners themselves to resolve major problems in the 

mining sites. 

Table 4.28: Strategies to Enhance Small-scale Mining 
Enhancement strategies 

Resolve confllct between local and Chinese Miners .r 

Frequency Percentage 

24 36.92% 

17 26.15% 

13 20.0% 

11 16.92% 

65 100% 

Easy access to SSM License 

Adequate Power Supply 

Provision of Technical and Financial Support 

Total 

Source: Fieldwork Data Analysis, June, 2013 

From Table 4.28, about 36.92% miners acknowledged that to enhance SSM, miners should 

have easy access to licence. This implies that miners recognise the relevance of operating 

legally. In relation to power supply, 26.15% of the miners admitted that the provision of 

power supply would enhance small-scale mining. Upon field observation, it was revealed that 

180 

www.udsspace.uds.edu.gh 

 

 

 

 



with the exception of some parts of Yale mining area, the other mining sites or areas had no 

power supply or electricity. The remaining respondents acknowledged that to enhance SSM, 

conflicts should be resolved among indigenous miners, foreign miners and community 

members and the provision of technical and financial support. 

From the analysis above, it is prudent to argue that small-scale miners recognise the 

relevance of peace and mining according to the Small-scale Mining Law to enhancing SSM. 

Thus effective collaboration effort among the government, community members and miners 

themselves to resolve major problems in the mining sites will be the way forward to enhance 

SSM. 

., 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.0 Introduction 

This chapter presents a summary of the findings unravelled in the previous chapter and the 

implication of such findings based on the research objectives. Coupled with this, the chapter 

finally concludes and presents recommendations based on such findings. It further 

recommends areas for future research. 

5.1 Summary of Research Findings 

In the light of the data collected, analysed and discussion in the previous chapter, the study 

discuses such summaries and implications in the form of questions and answers based on the 

research questions. The discussion does not necessarily follow the research questions stated 

in a chronological order. 

5.1.1 Environmental and Health Effects of Small-scale Mining: Does this actually 

depend on the method of mining? 

The finding of this study which agrees with the claims of Obiri et aI., (2012) and the Minerals 

Commission (2010), reveals two methods of mining-20% of the miners were involved in 

underground mining whiles 80% of the miners were involved in surface mining. However, in 

the TND surface mining dominates underground mining. As a result, the study found out that 

the choice of method of mining in these three communities depended on three main factors 

the nature of rock, status of a miner (legal or illegal) and the type and available capital. 

These three major factors fall within the argument of Hayes (2008). According to Hayes 

(2008), miners' choice of extracting and processing gold depends on tradition, geology 

geography, the nature of the mineral and availability of resources. The use of underground 

method among miners in these three communities emphasises the hard rock and igneous 
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rocky nature of the TND. Again, considering the geology and geography of these three 

communities where gold embedded in hard rocks, the most appropriate method of mining in 

these three communities is underground mining but surface mining was the dominant method 

of extracting gold. The dominant employment of surface mining reflects the inadequate 

capital available to small-scale miners. 

Again, with regards to capital, although, rmmng In TND seems to be advanced and 

sophisticated, most miners used rudimentary tools. The study revealed that miners have 

inadequate human and capital resources, from the analysis it was established that 70.7% of 

the miners had no schooling or obtained only basic education. Miners also established that to 

enhance mining there was the need for logistical and technical support. 

Finally, the findings of this study revealed that the status of a miner (legal or illegal miners) 

determined the method of mining. The study revealed that most of the illegal miners were 

involved in surface mining. It was further revealed that the choice of this method was due to 

ignorance and miners mentality of making quick money without investing. 

Thus by implication miners' rely on surface mining in the three communities for reasons 

among which are limited capital, it is relatively cheaper, the fear of illegal miners being 

caught and miners interest in making quick money . 

. , 
Environmental Effects of Small-scale Mining 

According to DW AF (2006), the method of rmrung, the type of rock mined and 

environmental management system influences the impact of small-scale mining on the 

environment. The study revealed that irrespective of the method of mining employed by 

miners in the three communities, it has effects on the environment and for that matter on 

health. However, surface mining was perceived (acknowledged by 66.3%) to have greater 
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negative effects on the environment! contrast to underground mining (acknowledged by 

30%). In this regard, the study tend to agree with the findings of Aquah (1992) and Aubynn 

(1999) in Wassa and other areas but disagree with the findings of Agyemeng (2012) that 

underground mining poses more threats to the environment in some parts of the TND than 

surface mining. 

The environmental effects unravelled were land degradation, pollution and the loss of 

biodiversity. Respondents ascribed the cause of these negative effects to the continuous 

clearing of land, digging and uncovered trenches. This also reflects some of the findings of 

Teschner, 2012, Agymang, 2010, Obiri, et aI., 2006 and Hilson, 2002a. The findings of 

these scholars in different study areas indicate that small-scale mining destroys vegetation 

and farmlands, causes pollution, creates open pits, and causes the displacement of people. 

The Landsat Imagery Interpretation revealed a high rate of land degradation or loss in land 

cover (6.4% compared to FAO's estimation of 0.2% and 0.8% globally and Africa 

respectively). It further revealed high rate of increase in settlement, water bodies and a 

decrease in mining pits. With regards to biodiversity, relevant plants such as shea (vitellaria 

paradoxa), locust (parkia biglobosa), kapok (ceiba pentandra), monkey guava (diospyros 

memphili) and animals most especially antelopes were claimed to be lost due to SSM 

activities. 
.r 

Although most respondents did not acknowledge pollution as a major problem, it was 

assessed based on the perception of respondents, plates and tests undertaken by various 

NGOs and EPA. Forms of pollution discovered in these three communities included water, 

air and noise pollution. Water pollution resulted from the use of-mercury, cyanide and other 

mining waste. Closely linked to water pollution in the TND is the use of cyanide just like 

mercury in the processing of minerals. Cyanide is believed to be very effective in recovering 
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gold (Akcil, 2006) but highly intoxicating in pollution (International Cyanide Management 

Institute, 2006; GMP, 2006). In this regard respondents acknowledged that, contaminated 

tailings resulting from cyanide led to the killing of aquatic organisms, birds and animals and 

plants. However, there were no records of any form of underground water pollution in the 

three areas. The implication of the above argument was that, pollution in the three 

communities is not as severe as land pollution and biodiversity. Again, it also implies 

respondents had little knowledge on pollution in the three communities. 

Health effects of Small-scale Mining 

Major sanitation problems revealed by this research were improper disposal of refuse, human 

excreta and indiscriminate disposal of mining waste. However, the study revealed that Yale 

and Datuko communities had poor sanitations. Based on the questionnaire, field observation 

and secondary data that was reviewed from the District Health Directorate, common diseases 

that were acknowledged to be related to small-scale mining activities were malaria, skin 

diseases, Acute Respiratory Infections (ARl) , tuberculosis, HIV/AIDS and other physical 

injuries. These findings reflect the findings of Antwi (2010) and Akabzaa and Darimani 

(2001) on the prevalence of malaria in Tarkwa and the findings of Awumbila and Tsikata 

(2004) in the TND on the high level of malaria. 

Again, it was found that malaria, Acute Respiratory Infections (ARI) and Skin Diseases 

which were closely linked to the activities of small scale mining constituted the three top 

causes of morbidity in TND from 2009 to 2012 in the TND. However, the study did not 

record incidence of cancer or diabetes mellitus reported by other researchers in other areas 

(Obiri et aI., 2010:2012). Although, there were some records of HIV/AIDS in these three 

communities, the study does not reflect the report of CHRAJ (2008) as HIV I AIDS been 

among the commonest diseases in the three areas. The study also revealed that there was a 

185 

www.udsspace.uds.edu.gh 

 

 

 

 



reduction in pits collapse contrast to previous years, miners associated this to the adoption of 

build terrace in mining pits. 

5.1.2 Socio-Economic Benefit versus Socio-Economic Cost: Is Small-scale Mining a 

Blessing or a Curse to Members of the three Communities? 

The research finding also highlighted on the socio- economic effects of SSM on members of 

the three communities. Socio-economic benefits revealed in this research included 

employment, income generation, and a reduction in north-south migration. About 80% 

members of the three communities were employed in the small-scale mining. Findings of this 

study revealed that between 2 to 3 members of every household were engaged in small-scale 

mining. Income as a benefit from small-scale miming was accrued from three major sources, 

personal income, royalties paid to landowners and traditional leaders and levies paid to the 

District Assembly. This was in line with the claims of the ILO (1999; 2012), Hayes (2008) 

and Hilson (2009). The ILO (1999; 2012) and Hayes (2008) claimed that SSM provides 

employment to over 13 million worldwide and 8 million in Africa respectively. Hilson 

(2009), on the other hand who specifically studied the TND, argued that SSM employs over 

10,000 people in the TND. Again, findings from this study through a chi-square test revealed 

that income from SSM was higher than other non-mining activities such as agriculture. This 

also supports the claim of Philip (2006) in his study in Madagascar and Philip et ai., (2001) in 

Tanzania. 
_, 

One major finding of this study is the reduction of north-south migration as a result of SSM 

activities in the three communities. The study revealed that about 59% members of the three 

communities admitted being seasonal workers at the various mining sites. Other specified 

benefits included the payment of school fees, purchase of vehicles and construction of 

buildings as a result of income generated from SSM. 

186 

www.udsspace.uds.edu.gh 

 

 

 

 



Nonetheless, socio-economic costs resulting from SSM were also discovered. One major cost 

discovered in the study was the high rate of school dropout. Others included, broken homes, 

reduction in agricultural activities and increase in crime rate. The study finally concluded that 

despite the benefits of small-scale mining, its cost is higher than the benefits thus supporting 

Schueller et aI.,(2011) that the cost of mining being higher than its gains. Thus by 

implication, SSM seems not to be a blessing to Yale, Datuko and Digari considering the 

negative socioeconomic effects and livelihoods of these communities. 

5.1.3 Small-Scale Mining and Rural Livelihoods: What Sources Of Livelihoods Are 

Affected By Small-Scale Mining and How Are Affected Members Coping? 

Carney (1998:4) defines livelihood as capacities, assets and activities required for a living. 

Findings from the study indicate that apart from mining, other livelihoods included 

agriculture, trading, shea nut picking, firewood picking and charcoal burning as well as some 

amount of hunting and fishing. In line with Obiri et aI., (2012), these livelihoods were 

designed based on the surrounding resources of the three communities. 

Small-scale mining affected rural livelihoods both negatively and positively. Agriculture 

which was the dominant source of livelihood was affected through death of livestock as a 

result of uncovered pits and the use of chemicals such as mercury and cyanide by miners, 

theft of livestock, rendering farmlands unproductive and reduction of agricultural activities ., 

due to the destruction of farmlands. Small-scale mining also affected livelihoods such as shea 

nut picking, charcoal burning and firewood picking, hunting and fishing negatively. Other 

economic trees such as shea (vitellaria paradoxa), locust (parkia biglobosa), kapok (ceiba 

pentandra) were also revealed to be destroyed from this study. 

Trade and some aspects of agriculture were positively affected. Findings from the study 

indicated that due to small-scale mining activities, new trading activities were established; 
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already existing ones were expanded and there was diversification of trade. Although, the 

effects of SSM on agriculture were much higher than its positive contribution to agriculture, 

it was also revealed in this study that small-scale mining had positively increased agriculture. 

This was possible through the use of income earned from mining to employ more farm labour 

and expand farm lands. 

Nonetheless, the study also revealed that SSM had led to both land and human resettlement. 

The study revealed that most of the community members had to resettle on new land after the 

advent of SSM activities. The study further indicated that Yale community was the hardest 

hit in terms of land resettlement. In relation to human resettlement, only a few members were 

affected, the affected community members resettled within their communities. 

To cope with small-scale mining activities and its effects on the environment and livelihoods, 

affected members employed adaptive strategies such as land reclamation, resettlement of 

farmlands, control of animal movement through shepherding and tethering, resorting to 

alternative livelihoods alongside agriculture and resorting to small-scale mining as a last 

resort. Some findings of this study agree with what Obiri et aI., (2012) and Hayes (2008) 

proposed as coping strategies adopted by members whose livelihoods are affected. They 

proposed that peoples whose livelihoods are affected resettle to different places, resort to 

other illegal activities for survival or adapt to other sources of livelihoods. 

Adaptive strategies to continue with rural livelihoods such as agriculture reflect the 

importance and high dependency of developing countries on agriculture. It also implies that 

members of the three communities recognise that there are other more sustainable 

livelihoods such as agriculture as contrast to mining. 
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5.1.4 What Strategies are Adopted by Minerals Commission, EPA, Traditional 

Authorities and Community Members to Ensure Sound Mining Practices and 

Environmental Management and How effective are Strategies? 

The findings of this study revealed that there are no localised strategies with the exception of 

national strategies adopted by EPA, Minerals Commission and the DA. However, it was 

revealed that three main strategies were adopted-land reclamation, technical support and 

monitoring and supervision of SSM activities. In relation to strategies adopted by traditional 

leaders and community members little had been done. Traditional leaders only acknowledged 

interfering to settle some misunderstanding between miners and community members 

especially on invaded lands, destruction of lands and property and discouraging bad mining 

practices. Community members on the other hand acknowledged forming youth groups such 

as the MOGPEJ and other youth groups to campaign for sound mining practices and less 

destructive SSM methods on the environment. 

However, it was revealed that due to little or no collaboration between SSM institutions and 

traditional leaders, the efforts of traditional leaders and community members created little 

impact on sound mining practices and environmental management. Although the composite 

Landsat 1999 and Landsat 2005 indicated a reduction in mining pits, numerous destroyed 

land surfaces as a result of SSM were found in the study. The Landsat image interpretation 

also revealed that the rate of loss of vegetation or land cover was 6.4% as compared to a 

national rate of 5% proposed by Insaidoo et al.,(2012) . Again, field visitation revealed some 

miners were mining near rivers and using unauthorised chemicals such as cyanide. 

Nevertheless, respondents' perception on these institutions was not different. Interestingly, it 

was established that even though laws exist to regulate the activities of small scale miners, 

some officials, traditional authorities, community members and some miners indicated that 

institutions regarding SSM activities were ineffective. In confirmation of the poorly enforced 
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and poorly regulated small scale mmmg system, majority of miners rated the Mineral's 

Commission and the District Assembly as being very weak and poor, thus ineffective in the 

discharge of their mandate whilst the Environmental Protection Agency (EPA) was highly 

rated in the carrying out of their duties. 

The implication of this finding is that in practice strategies adopted by institutions responsible 

for monitoring the activities of SSM are implied but not working properly. Also the poor 

collaboration between these institutions and traditional leaders implies that traditional leaders 

are not fully abreast with SSM and environmental management policies. The study thus 

recommends that stakeholders in the SSM sector should ensure effective collaboration and 

agree to adopt localised and national polices on SSM activities. 

5.1.5 Strategies for Ensuring a Mutual Co-existence between Miners and Affected 

Communities and Enhancing Small-Scale Mining. 

The study indicated that to promote peaceful co-existence and mutual benefits between 

miners and community members, land reclamation, adequate compensation to landowners, 

corporate social responsibility that benefits communities, enforcement of mining laws, 

effective and regular monitoring and evaluation of mining activities should be undertaken. 

The study again, recognising the relevance of SSM revealed that to enhance SSM, miners 

recommended that there was the need for adequate supply of power at the mining sites 
_, 

(electricity to run their machines), technical and financial support, easy access to SSM license 

and the need for a conflict resolution between indigenous miners and foreign miners. 

This implies that miners and community member recognise the relevance of SSM in their 

lives and the nation as a whole. However, both parties expect a win-win situation, thus 

community members expect miners not to mine to the detriment of their environment and 

sources of livelihood. 
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5.2 Conclusion 

It is evident from this research that SSM has negatively affected the environment and 

naturally based rural livelihoods. However, an attempt to stop SSM will have a trickledown 

effect on the environment and rural livelihoods. In relation to the environment, stopping SSM 

may lead to more destruction to the environment through the increment of "galamsey" 

operations by both indigenous and foreigners. It will also affect both mining and non-mining 

related sources of livelihoods. Thus the study has established that SSM is a "necessary evil". 

The study is centred on the interconnection and intricacy of four pillars-small-scale gold 

mining, the environment, rural livelihoods and environmental management. Hence the study 

established the relationship among these pillars through the analysis of data collected from 

key and non-key informants in Yale, Datuko and Digari. 

Small-scale mining and environmental issues have been identified as major challenges in 

development intercourse (MMSD, 2002; UN, 1996). In this regard the study asserted how 

SSM had affected the surroundings of Yale, Datuko and Digari. The study brought to light 

and discussed how surface and underground mining had led to land degradation, loss of 

biodiversity and pollution. Among these, land degradation was the dominant effect of SSM 

activities with an increasing rate of 6.4% between 1999 and 2005. Although Pollution took 

various forms, there was no record of underground pollution but observation and plate taken 
.r 

at the mining site and the analysis of key and non-key informants established the presence 

of surface water pollution. Directly linked with SSM, some health effects were identified in 

the three communities. 

The second recognised pillar is the complex relationship between rural livelihoods and SSM. 

Rural livelihoods that are based on nature or land were more negatively affected contrast to 

non-natural or land- based livelihoods as argued by Obiri et aI., (2012). The study highlighted 

that SSM negatively affected the natural-based sources of livelihood such as agriculture, 
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hunting, fishing and picking shea nuts. Agriculture was the most affected as SSM affected 

crop farming and animal rearing. In relation to these affected livelihoods, some members 

adapted strategies to cope with the negative effects of SSM on their sources of livelihoods. 

However, non-natural based livelihoods like trade was positively affected. Furthermore, 

emphasising the assertion that SSM is a "necessary evil ", it was realised that the socio 

economic cost of SSM on rural folks exceeds the socio-economic benefits, yet rural folks are 

still involved in SSM activities. The study revealed that the socio-economic cost of SSM 

includes health, high crime rate, school dropout and destruction of farmlands and animals. On 

the other hand the socio-economic benefits that induced miners to engage in SSM activities 

are income, employment, reduction in north-south migration and the development of social 

amenities. 

The final pillar of the study is concerned with environmental management strategies In 

protecting the environment from the adverse effects SSM activities. Effective management 

involves doing things right while efficient management involves doing the right things. Thus 

the study examined how effective agencies related to SSM activities were in implementing 

such strategies. It was realised that most of the agencies were ineffective in implementing 

strategies. The major cause of this was the poor collaboration among agencies, traditional 

leaders and community members. It is conclusive that both miners and community member 

expect mutual benefits from SSM activities to 'ensure a mutual co-existence. To ensure this, 

the study highlights the need for land reclamation, adequate compensation of land owners and 

other individuals who are affected by SSM activities, CRS should be geared towards the 

benefit of society, enactment and enforcement of SSM laws and finally miners should 

undertake adequate explorative activities before mining. 

Overall, the study concludes that SSM cannot be stopped because it is a source of livelihood 

for a, lot of people not only in the three communities but also the TND. It also destroys other 
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more sustainable sources of livelihoods in these communities. This implies that SSM has the 

potential to eradicate poverty or perpetuate poverty among communities that are endowed 

with gold. Again, considering the role of the SSM industry in the development of Ghana, 

SSM is a key successful development approach to the three communities and Ghana as a 

whole. Based on this proposition the following recommendations are made in the next section 

(5.4). This is aimed at addressing the environmental, health and rural livelihoods instigations 

caused by SSM. 

5.3 Recommendations 

• Underground mining method should be encouraged: Considering the geology and the 

fact that underground mining is less destructive to the environment, deep and safe 

underground mining should be encouraged. Again, illegal miners were found to be 

engaged in surface mining with manual tools or less sophisticated equipment that 

leads to low yield and income, thus the study recommends that illegal miners should 

endeavour to register their operations and form associations. This will put them in a 

better position to access funds to procure equipment for deep underground mining, it 

will not only reduce the environmental and health consequences of SSM but also 

improve yield and increase income. 

• Effective implementation of national ,laws and policies and the development of 

localised environmental policies: Small-scale mining related agencies such as the 

Minerals Commission, EPA and the District Assembly should ensure that all miners 

are registered and operate according to the appropriate mining standards and 

practices. This can be achieved through the increment if! staff and the extension of 

various departments to the districts. For instance EPA has only one office (Regional 

Office) in the region with only four staff to manage all environmental issues in the 
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region. This is similar in the case of the Minerals Commission. Again, aside 

continuous and effective monitoring and evaluation and implementation of national 

policies and laws, these institutions should adopt localised policies and environmental 

management systems such as on-the-spot fine, instant covering of pits and other forms 

of community-based activities. 

• Revision of Some SSM laws and Policies: Based on the high and increasing rate of 

mercury and cyanide usage among small-scale miners, the use of retort must be made 

compulsory and a requirement for licence acquisition. Appropriate policies and 

guidelines should be provided on the use of cyanide to reduce its health and 

environmental effects. 

Once more, considering the type of equipment and output produced by some groups 

and companies, some co-operative societies, registered enterprises and companies 

could be classified under medium scale mining. This could be based on their total 

gold output, the type of equipment and the level of technology being applied in the 

mining process. The need for this classification will first of all increase gold 

production and revenue to both the individuals and government; it will also encourage 

individual small-scale miners to form groups and associations, thus ensuring easy 

access to credit facilities. 

Finally, small-scale miners should be allowed and supported to undertake exploration. 

This must be done collaboratively with the Survey Department and Minerals 

Commission; this will prevent miners from spending much time and guessing to 

identify suitable places for mining. 

• Education and Technical Support: The Minerals Commission, EPA, District 

Assembly and other relevant stakeholders should also provide regular training on safe 

sound mining practices. These stakeholders should also endeavour to provide 
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technical support to small-scale miners and the use of less destructive methods and 

equipment on the environment, health and livelihoods. 

Other stakeholders in education should also endeavour to encourage and improve the 

standards of education at the mining site and communities. This will equip and 

empower community members with the appropriate skills to undertake other 

sustainable and non-mining related activities rather than relying on SSM as a last 

resort. 

• Establishment of Health care and Sanitation Facilities: In relation to the poor 

sanitation situation of the various mining sites and communities, the study 

recommends that waste management institutions such as Zoomlion, the Sanitation 

sector of the District Assembly, Community Based Sanitation Guards and other 

private waste management institutions be made available at the mining sites and the 

various resident communities. There is also the need for the establishment of health 

care centres and clinics in mining sites and resident communities. 

Ghana Health Service should also develop a strategy of recording mining related 

diseases in mining communities. This will inform policy makers in undertaking 

development agendas in relation to mining issues. 

• Formal and Sustainable Compensation and Community development Protocol: 

Although miners are to pay 5% royalties to government and provide details of how 

affected individuals will be compensated in the event that their activities affect such 

individuals, nevertheless, the study revealed that most of the affected individuals were 

not compensated and the few who acknowledged being compensated expressed 

dissatisfaction to how they were compensated. Thus the study recommends that 

compensations to affected members should be formal and agreed among relevant 

stakeholders to such lands. Again, such compensations should be sustainable to 
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restore the affected livelihoods. For instance instead of onetime payment or the 

occasional GHc5 miners pay to affected individuals, miners should pay periodically 

(quarterly) until the gold is exhausted. Affected members could also be provided with 

alternative sources of livelihoods. 

Again, there was no formal structure to "guide payment of royalties to chiefs and 

traditional leaders; the study recommends that community leadership, the District 

Assembly, NGOs and other relevant stakeholders institute a policy to ensure that 

adequate royalties are paid to Chiefs and Tindaanas for developmental purposes. 

The study also recommends that small-scale miners most especially groups, co 

operative societies and registered enterprises and companies should endeavour to sign 

a community development protocol to undertake CSR such as potable drinking water, 

school buildings, clinics, dust-free roads and public toilets for the affected 

communities. More so, the District Assembly should endeavour to collect taxes not 

only from all miners but also individuals and groups involved in various income 

generating activities around the mining sites. This should also be used to finance the 

development agenda of the district and alleviate the plight of residents of mining 

communities. 

• Agricultural Improvement and the Provision of other alternative sources of 

livelihoods: The private sector, NGOs, CBOs, Ministry of Food and Agriculture and 

other stakeholders in agriculture should educate and train community members on 

how to improve and restore their land back to their original state. Furthermore, 

members should be trained on the use of both organic and inorganic manure to 

supplement and improve agricultural production. Community members should also be 

given some training to acquire skills in other to explore other alternative sources of 

livelihoods instead of resorting to small-scale mining. 
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Re-forestation and Land Reclamation Activities: Considering the high rate of land 

degradation in the TND, it is recommended by the study that government, NGOs, 

CBOs, traditional leaders and community members embark rigorously on 

reforestation and land reclamation to restore degraded land in the district, most 

especially mining communities. In relation to land reclamation, the study recommends 

that government should reinstate the reclamation bond for SSM. This will not only 

reduce land degradation, it will also restore some rural livelihood sources such as 

framing, hunting and shea nut picking. 

• Development of concrete policies to stop shea tree cutting: On an average it takes 20- 

40 years for a shea tree to reach its maturity and produce shea nuts. It is also estimated 

that the lifespan of a shea tree is about 200 to 300 years. The study thus recommends 

that miners and community members should halt the cutting down of shea trees. This 

is because considering the time for shea tree maturity and producing fruits, a 

continuous cut down of shea trees will lead to a gradual eradication of the shea tree. 

This will affect both the livelihoods of individuals, the revenue generation in the 

country as well as the collapse of shea butter factories and their related industries. 

• Effective Collaboration and Co-ordination among stakeholders: Finally, institutions 

such as EPA, Minerals Commission, Lands Commission and the Survey Department 

among others should collaborate and coordinate effectively to ensure sound SMM 

practices and reduce the environmental, health and livelihood effects of SSM. This is 

because the study revealed that these institutions are weak in carrying out their 

mandates and this was as a result of poor collaboration and co-ordination. 

5.3.1 Recommended Areas of Further Research 

The study has identified some knowledge gaps in some areas of SSM, thus seeks further 

studies in these areas. It is the hope of the author that further studies in these areas would 
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make SSM more productive, reduce its social problems, increase opportunities for other 

sources of livelihoods and also reduce and subdue already and rising conflicts between small 

scale miners and community members and conflicts between/among indigenous miners and 

foreigners. 

• There is the need for an in-depth Health Impact Assessment (HIA) and Environmental 

Impact Assessment (EIA) on the use of chemicals and explosives in these 

communities. 

• Child labour and school dropout issues also need to be investigated in these mining 

communities. 

• There is also the need for a conflict analysis among stakeholders of the SSM activities 

in the three communities. This is because some members of the communities held 

high degrees of mistrust resulting from various experiences and interactions 

concerning SSM such as misrepresentation between stakeholder interest and personal 

interest and limited involvement of community members. 

• Localised and specific policies on access to adequate compensations for any 

disturbance of right of ownership or lawful occupants of a land. 

• Further investigations on other causes of land degradation in TND. 

_, 
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APPENDIX I 
Target: Small-scale Miners Data Collection Technique: Structured Questionnaire 

Sampling: Stratified random 

RESEARCH TOPIC: 

SMALL-SCALE GOLD MINING AND THE ENVIRONMENT: LIVELIHOODS 

IMPLICA TIONS IN YALE, DIGARI AND DA TUKU 

THIS QUESTIONNAIRE IS TO ELICIT INFORMATION ON SMALL-SCALE MINING AND 

THE ENVIRONMENT AFFECT LIVELIHOODS. IT ALSO SEEKS FIND AL TERN A TIVE 

AND SUSTAINABLE STRATEGIES THAT CAN BE ADOPTED FOR THE BENEFIT OF 

SMALL-SCALE MINERS AND COMMUINlTIES CONCERNED. THIS IS IN PARTIAL 

FULFILMENT FOR THE A WARD OF MPHIL. DEVELOPMENT MANAGEMENT. r WrSH 

TO STATE THAT THIS EXERCISE IS PURELY ACADEMIC AND INFORMATION 

PROVIDED HERE WOULD BE STRICTLY USED ASUCH. 

SECTION I. BIO-DATA OF RESPONDENT 

1. Please indicate your gender. a) Male 0 b) Female 0 

2. Please indicate your age group a) Below 20 years 0 b) 21-29 yearsn c) 30-39 years 0 d) 40-49 0 

e) 50 years and above 0 

3. Indicate your marital status. a) Married 0 b) single 0 c) Divorced 0 d) others specify . 

4. Level of education a) No schooling 0 b) Basic level 0 c) Secondary level 0 d)Tertiary level 0 

5. Please indicate your nationality. a) Ghanaian 0 b) non-Ghanaian 0 

6. Please indicate the following 

a. If Ghanaian, are you a native of this community? . 

b. If non-Ghanaian, what is your country of origin? . 

7. On what basis do you work as a miner? a) full-time 0 b. Part-time 0 

8. If part-time, what other alternative job do you do? . 

9. Which area do you mine? a) Yale 0 b) Digari 0 c) Datuko 0 

SECTION IT SMAL-SCALE MINING ACTIVIES AND THE ENVRONMENT 

10. How long have you been mining? a) Below 5 years 0 b) 6-10 yearsn c) II-IS years 0 d) 16-20 

years 0 e) 21-25 years 0 f) 26-30 years 0 g) above 30 years 0 

11. What dominant method do you use to mine? a) Surface Mining 0 b) Underground Mining 0 c) 

Dredging 0 d) other specify . 

12. Do you know of any adverse effects of your method of mining on the natural environment? 

a) Yes 0 b) No 0 (Skip to Q17) 
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13. If yes, what are some of the effects? (Please Tick all that apply) a) Land degradation 0 b) 

pollution 0 c) biodiversity loss 0 e) other, specify . 

14. If pollution, which form of pollution? (Please Tick all that apply) a) Water pollution 0 b) land 

pollution 0 c) air pollution 0 d) noise pollution 0 e) Others specify . 

15. What in your opinion is the predominant cause of your answer(s) above? 

a) Use of chemical 0 b) use of equipments 0 c) Clearing the land 0 e) digging trench 0 f) other, 

specify . 

16. What equipment do you use to mine? . 

17. What chemical(s) do you use in processing or extracting gold? (Please Tick all that apply) a) 

Mercury 0 b) Cyanide 0 c) Arsenic 0 d) manganese 0 e) cadmium 0 f) Other, specify . 

18. Do you know of any adverse effects of the chemical (s) you use for mining on the natural 

environment? a) Yes 0 b) No 0 

19. If yes, what are some of the effects? (Please Tick all that apply) a) Land degradation 0 b) 

pollution 0 c) biodiversity loss 0 e) other, specify . 

20. If pollution what form of pollution? (Please Tick all that apply) a) Water pollution 0 b) land 

pollution 0 c) air pollution 0 d) noise pollution 0 e) Others specify . 

21. What equipment (s) do you use to process gold? . 

SECTION III: CHALLENGES AND OPPORTUNITIES OF THE SMALL-SCALE MINING 

INDUSTRY 

22. What are the major problems facing the small-scale mining in your opinion? . 

23. In your opinion, how can such problem(s) be solved . 

24. Do you know the agency responsible for issuing small-scale mining licences? 

a) Yes 0 (provide name)...................................................... b) No 

25. Do you have a licence? 

a) Yes 0 (skip to 28) 

b) No 0 (answer questions 26 to 27 and skip to 31) _, 
26. Do you know that you need a licence to mine? Yes 0 b) No 0 

27. If yes, why don't you have a licence? . 

28. 'Was it easy to acquire a small-scale mining licence? 

a)Yesob)Noo 

29. If no, what were some of the difficulties you went through to acquire the licence? . 

30. From Q29, How do you think these can be resolved? . 

SECTION IV: CONSERVING THE ENVIRONMENT AND ENHANCING SMALL-SCALE 

MINING. 
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31. What efforts or measures are put in place by you (miners) to address the adverse effects of your 

mining activities on the environment? . 

32. What measures are taken by governmentiDAINGOs/ chiefs to address the adverse effects of mining 

activities on the environment? . 

33. What can be done to enhance small-scale mining in the area? . 

SECTION VI: LEGAL AND REGULATING AGENCIES AND THE SMALL-SCALE 

MINING SECTOR 

34. Are you aware oflaws regulating small-scale mining practices? a)Yes 0 b) No 0 

35. If yes, are these laws effective? a)Yes 0 b) No 0 

36. Are you aware there are legal agencies responsible for monitoring small-scale mining activities? 

a) Yes 0 b)No 0 

37. If yes, what are some of these agencies? . 

38. How is your relationship with these agencies? a) Very Cordial 0 b) cordial 0 c) weak 0 c) very 

weako 

39. Are you aware you can refer your issues or problems relating to mining to these agencies? a)Yes 0 

b)No 0 

40. Have you ever complained/ reported to any of such agencies? 

a) Yes 0 (provide name(s)) b) No 0 

41. Where you satisfied? a)Yes 0 b)No 0 

42. If no, what alternative action did you take? . 

43. Does Minerals commission monitor and provide guidelines to your small-scale mining activities? 

a)Yes 0 b) 00 

44. If yes, how often? a) monthly 0 b) yearly 0 c) quarterly 0 d) other specify . 

45. Does EPA conduct Environmental Impact Assessment to your small-scale mining activities? 

a)Yes 0 b) 00 

46. If yes, how often? a) monthly 0 b) yearly 0 c) quarterly 0 d) other specify . 
. r 

47. In your opinion, how would you rate, these organisations in carrying out their duties. 

Name of organisation Highly Ineffective effective Highly 

Ineffective effective 

Minerals Commission 

Environmental protection agency 

District Assembly 
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I NGO, specify . 

SECTION VII: HEALTH AND SANITATION 

48. What is the sanitation situation in your area? a) Very Good 0 b) Good 0 c) bad 0 b) very bad 0 

49. What is the major sanitation problem in the area? 

a) Improper disposal of Refuse 0 b) improper disposal of human waste 0 c) improper disposal of mining 

waste 0 d) other specify . 

50. Would you say that these problems are related to the mining activities? a) Yes 0 b)No 0 

51. How do you dispose mineral waste? . 

52. Do you know of any adverse effects of your method of disposing waste on the environment? a) Yes 

o b) No 0 

53. If yes, what are some of them? . 

54. What do you think can be done to improve the sanitation situation in the community? 

55. What is the dominant diseases you often suffer from? a) Malaria 0 b) skin disease 0 c) Asthma 0 d) 

Acute Respiratory Infection 0 e) Tuberculosis 0 f) Diabetes 0 g) other specify . 

56. What do you do when a member is sick? (Please Tick all that apply) 

a) Hospital 0 b) clinic 0 c) drug store 0 c) herbal centres 0 d) other specify . 

57. What can be done to improve the health situation in the community? . 

SECTION VIII: SOCIOECONOMIC BENEFITS 

58. Averagely, how much do you earn from selling gold? a) Below GH <1:200 D b) 200-500 GH <1: 0 c) 

5100-800GH<1: Dd)8100-1000GH<1: 0 e)GH<1:1000andabove 0 

59. Were you working before you became a small scale miner? a) Yes 0 b)No 0 (if No skip to 67) 

60. If yes, 

a) What type job were you doing? : . 

b) How much were you earning? . 

61. How is your standard of living now as a miner as compared to your previous work? 

a) Better 0 b) worse 0 c) The same 0 

62. Do you have other workers working under you? a) Yes 0 b)No 0 

63. If yes, how many workers do you have? . 

i) How many are less than 15 years . 

ii) How many are men . 

iii) How many are women . 

64. Do you pay any tax (es) for mining? a) Yes 0 b)No 0 
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65. Are there other people apart from your spouse and children who depend on you for living? a) Yes 0 

b) No 0 

66. If yes, how many people? . 

67. What are the major social problems associated to mining in your 

opinion? . 

68. Has mining led to any form of resettlement? a) Yes 0 b) No 0 

69. If yes, which form (s)? : . 

70. If any of Q70, what support (s) is/are provided to affected members? . 

SECTION IV: SMALL-SCALE MINING AND RURAL LIVELIHOODS 

71. Do you have other source (s) oflivelihood(s) apart from mining? a) Yes 0 b) No 0 

72. If yes, what is/ are some of them? a) hunting 0 b) crop farming 0 c) livestock raring 0 d) fishing 0 

e) trading 0 f) other specify . 

73. Has mining affected your/ any sources oflivelihood in the community? a) Yes 0 b) No 0 

74. How has mining affected such source(s) of livelihoods? . 

75. What is the best alternative livelihood to mining in your opinion? a) hunting 0 b) crop farming 0 c) 

livestock raring 0 d) fishing 0 e) trading 0 f) other specify . 

76. Do you undertake any Corporate Social responsibilities? a) Yes 0 b) No 0 

77. If yes, what are some them? . 

78. What can be done to ensure a balance or a mutual benefit between miners and affected community 

members, considering the impact of mining on the environment and livelihoods? 

79. Please, is there anything you would like to share with the researcher concerning small-scale mining in 

the area? . 

_, 
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APPENDIX II 

Target: Resident in Mining Communities Data Collection Technique: Structured Questionnaire 

Sampling: Stratified random 

RESEARCH TOPIC: 

SMALL-SCALE GOLD MINING AND THE ENVIRONMENT: LIVELIHOODS 

IMPLICA TIONS IN YALE, DIGARI AND DA TUKU 

THIS QUESTIONNAIRE IS TO ELICIT INFORMATION ON SMALL-SCALE MINING AND 

THE ENVIRONMENT AFFECT LIVELIHOODS. IT ALSO SEEKS FIND AL TERNA TIVE 

AND SUSTAINABLE STRATEGIES THAT CAN BE ADOPTED FOR THE BENEFIT OF 

SMALL-SCALE MINERS AND COMMUINITIES CONCERNED. THIS IS IN PARTIAL 

FULFILMENT FOR THE AWARD OF MPHIL. DEVELOPMENT MANAGEMENT. I WISH 

TO STATE THAT THIS EXERCISE IS PURELY ACADEMIC AND INFORMATION 

PROVIDED HERE WOULD BE STRICTLY USED ASUCH. 

SECTION I. BIO-DATA OF RESPONDENT 

1) Indicate your gender. a) Male 0 b) Female 0 

2) Please indicate your age group a) Below 20 years 0 b) 21-29 yearso c) 30-39 years 0 d) 40-49 

year 0 e) 50 years and above 0 

3) Indicate your marital status. a) Married 0 b) single 0 c) Divorced 0 d) others specify . 

4) Level of education. a) No schooling 0 b) Basic level 0 c) Secondary level 0 d)Tertiary level 0 

5) Are you a native of this community? a) Yes 0 b) No 0 

6) How long have you been living in this community? . 

7) What is your occupation? Alternative Occupation (if any) . 

SECTION II SMAL-SCALE MINING ACTIVIES AND THE ENVRONMENT 

8) Are you aware of any small-scale mining activity in your community? a) Yes 0 b) No 0 

9) If yes, what dominant method do small-scale miners use to mine? a) Surface Mining 0 b) 

Underground Mining 0 c) Dredging 0 d) other specify . 

10) Do you know of any adverse effects of such a method of mining on the natural environment? 

a) Yes 0 b) No 0 (Skip to Q15) 

11) If yes, what are some of the effects? (Please Tick all that apply) 

a) Land degradation 0 b) pollution 0 c) biodiversity loss 0 e) other, specify . 

12) What in your opinion predominantly cause(s) your answer(s) above? 

a) Use of chemical 0 b) use of equipments 0 c) Clearing the land 0 d) continues extraction of 

gold 0 e) digging trench 0 f) other, specify . 
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13) If pollution, which form of pollution? a) Water pollution 0 b) land pollution 0 c) air pollution 0 

d) noise pollution 0 e) others specify . 

14) Do you know that small-scale miners use chemicals to process or extract gold? 

a) Yes 0 b) No 0 (Skip to 19) 

15) If yes, what are some of the chemical(s) miners use in processing gold? (Please Tick all that 

apply) a) Mercury 0 b) Cyanide 0 c) Arsenic 0 d) manganese 0 e) cadmium 0 f) Others, 

specify . 

16) Do you know of any adverse effects of such chemical(s) on the natural environment? 

a) Yes 0 b) No 0 

17) If yes, what are some of the effects? (Please Tick all that apply) a) Land degradation 0 b) 

pollution 0 c) biodiversity loss 0 e) other, specify . 

18) If pollution, what form of pollution? (Please Tick all that apply) a) Water pollution 0 b) land 

pollution 0 c) air pollution 0 d) noise pollution 0 e) Others specify . 

19) Do you think miners should change their methods and processing of ore? a)Yes 0 b) No 0 

20) State reason (s) for your answer above (QI9)? . 

SECTION III: CONSERVING THE ENVIRONMENT AND ENHANCING SMALL 

SCALE MINING. 

21) Has miners put in place measures to address the effects of SSM on the environment? 

a)Yesob)Noo 

22) If yes, what efforts or measures are put in place by miners to address the adverse effects of small- 

scale mining on the environment? . 

23) What has the DA, chiefs and traditional authorities (if any NGO specify) done to address the 

adverse effects of small-scale mining on the environment? . 

24) In your opinion, how do you see the small-scale mining industry in this area, 5 to 10 years from 

now? a) Better 0 b) Less 0 c) The same 0 c) I don't know 0 

25) What would you say about the available jobs in,the small-scale mining industry with regards to 

your area? 

a) Many 0 b) not so many 0 c) hard to get 0 c) Not available 0 d) I don't know 0 

26) What can be done to enhance small-scale mining in this area? . 

SECTION IV: LEGAL AND REGULATING AGENCIES AND THE SMALL-SCALE 

MINING SECTOR 

27) Are you aware there are laws regulating small-scale mining practices? 

a) Yes 0 b) No 0 (skip to Q33) 

28) If yes, are these laws effective? a) Yes 0 b) No 0 
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9) Do you know there are legal agencies responsible for monitoring small-scale mining activities? 

a)Yes 0 b)No 0 (skip to Q 43) 

30) If yes, what are some of these agencies? 

31) Are you aware you can refer your issues or problems relating to mining to these agencies? a)Yes 

o b)No 0 

32) Have you ever complained/ reported to any of such agencies? 

a) Yes 0 (provide nameis) . 

b) No 0 (skip to 35) 

33) Where you satisfied? A)Yes 0 b)No 0 

34) If no, what alternative step did you take? . 

SECTION V: HEALTH AND SANITATION 

35) What is the sanitation situation in your area? a) Very Good 0 b) Good 0 c) bad 0 b) very bad 0 

36) What is the major sanitation problem in this area? 

a) Improper disposal of Refuse 0 b) improper disposal of human waste 0 c) improper disposal of 

mining waste 0 d) other specify . 

37) Would you say that this sanitation problems is associated to the mining activities 

a)Yes 0 b)No 0 c) I don't knowo 

38) How do miners often dispose mineral waste? . 

39) Do you know of any adverse effects of such methodes) of disposing waste on the environment? 

a) Yes 0 b)Noo 

40) If yes, what are some of them? . 

41) What efforts are put in place by government and other stake holders to solve these sanitation 

problems? . 

42) What major disease you often suffer from? a) Malaria 0 b) skin disease 0 c) Asthma 0 d) Acute 

Respiratory Infection 0 e) Tuberculosis 0 f) Diabetes 0 g) others (specify) . 

43) Would you say that this disease is associated to the mining activities? a)Yes 0 b)No 0 c) I don't ., 
knowo 

44) What do you do when a member of the community is sick? (Please Tick all that apply) 

a) Hospital 0 b) clinic 0 c) drug store 0 c) herbal centres 0 d) other specify . 

45) What can be done to improve the health situation in the community? . 

SECTION VIII: SOCIO-ECONOMIC BENEFITS 

46) Do you have any member of your household engaged in small-scale mining activities? 

a) Yes 0 

b) No 0 (skip to 50) 

47) If yes" 
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i) How many are less than 15 years . 

ii) How many are men . 

iii) How many are women . 

48) Were some of these household members working before becoming small-scale miners? 

a)Yesob)Noo 

49) What kinds of jobs were they doing before becoming small-scale miners? . 

50) Would you say that the community is benefiting from the small-scale mining in this area? a) Yes 

o b) No 0 

51) If yes, how has mining benefited the community? 

52) What major social problem in this community is associated to small-scale mining? . 

53) Overall, would you say that small-scale mining has improved the socio-economic development of 

the community? a) Yes 0 b) No 0 

54) Has small-scale mining led to any form of resettlement in your community? a) Yes 0 b) No 0 

55) If yes, which form of resettlement? (Tick all that apply) a) Human resettlement 0 b) Land 

resettlement 0 c) Other, specify . 

SECTION VII: SMALL-SCALE MINING AND RURALLIVELIHOODS 

56) What is/are your sources of livelihood (s)? a) hunting 0 b) crop farming 0 c) livestock raring 0 

d) fishing 0 e) trading 0 f) other specify . 

57) Has mining affected any member of your household or you sources or of livelihoods? 

a)Yesob) 00 

58) How has mining affected these source(s) of livelihoods? 

59) What adaptive measures have you put in place to cope with the mining activities and their effects 

on your livelihoods? . 

60) Has government alternative livelihoods are provided for community members whose livelihoods 

are affected by small-scale mining activities? . 

61) What is the best alternative livelihood to small-s,cale mining in your opinion? a) hunting 0 b) 

crop farming 0 c) livestock raring 0 d) fishing 0 e) trading 0 f) other specify . 

62) Do miners undertake any Corporate Social responsibilities? a) Yes 0 b) No 0 

6·3) If yes, what are some them? . 

64) What can be done to ensure a balance or a mutual benefit between miners and affected 

community members, considering the impact of mining on the environment and livelihoods? 

65) In your opinion, would you say mining in your community is a blessing or curse? If any, 

explain . 

66) Please, is there anything you would like to share with the researcher concerning small-scale 

mining in the area? . 
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APPENDIX III 
Target: For Minerals Commission 

Data Collection Technique: Semi-Structure Interview (Interview guide) Sampling: Purposive 

RESEARCH TOPIC: 

SMALL-SCALE GOLD MINING AND THE ENVIRONMENT: LIVELIHOODS IMPLICATIONS 
IN YALE, DIGARI AND DA TUKU 

THIS QUESTIONNAIRE IS TO ELICIT INFORMATION ON SMALL-SCALE MINING AND 
THE ENVIRONMENT AFFECT LIVELIHOODS. IT ALSO SEEKS FIND AL TERNA TIVE AND 
SUSTAINABLE STRATEGIES THAT CAN BE ADOPTED FOR THE BENEFIT OF SMALL 
SCALE MINERS AND COMMUINITIES CONCERNED. THIS IS IN PARTIAL FULFILMENT 
FOR THE A WARD OF MPHIL. DEVELOPMENT MANAGEMENT. I WISH TO STATE THAT 
THIS EXERCISE IS PURELY ACADEMIC AND INFORMATION PROVIDED HERE WOULD 
BE STRICTLY USED ASUCH. 

SECTION I. BIO-DATA OF RESPONDENT 

1. Please indicate your gender.nnna) Male 0 b) Female 0 

2. Department. . 

SECTION II SMAL-SCALE MINING ACTIVIES AND THE ENVRONMENT 

3. What predominant methodes) do small-scale miners use to mine minerals? 

4. How do miners extract gold ore and process gold in TND? 

5. What predominant equipment and chemicals do miners use to extract and process gold ore? 

6. What are the effects of these methods of gold extraction and use of chemicals on the natural 

environment? 

7. What cause(s) your answer(s) above (Q 6)? 

8. Do you think miners should change their methods of mining and processing gold? 

9. State reasons for your answer above (Q9)? 

SECTION IV: CHALLENGES AND OPPORTUNITIES OF THE SMALL-SCALE MINING ., 
INDUSTRY 

10. What are the major problems facing the small-scale mining, in your opinion? 

11. In your opinion, how can such problem(s) be solved 

SECTION V: STRATEGIES TO PROTECT AND MANAGE THE ENVIRONMENTAL 

EFFECTS OF SSM AND TO ENHANCE SMALL-SCALE MINING. 

12. What efforts or measures are put in place by the commission to address the adverse effects of 

small- scale mining activities on the environment? 
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13. Are there collaborative strategies between you and other stakeholders to protect the 

environment from SSM activities? 

14. What kind of collaborative strategies do you have with these stakeholders? 

15. What can miners do to address the adverse effects of small-scale mining on the environment? 

16. What can be done to enhance small-scale mining in these mining communities? 

SECTION VI: LEGAL AND REGULATING AGENCIES AND THE SMALL-SCALE 

MINING SECTOR 

17. Are small-scale mining laws effective? 

18. How often do you monitor and provide guidelines to small-scale miner? 

19. Which are the major problems you encounter when monitoring? 

20. How do miners reaction? 

21. What measures are put in place to ensure that all small-scale miners are licensed? 

SMALL-SCALE MINING AND LIVELIHOODS 

22. Does mining affect livelihoods in mining communities? 

23. From Q22 How has mining affected these source(s) of livelihoods? 

24. How is government supporting community members whose livelihoods are affected by 

mining? 

25. What can be done to ensure a balance or a mutual benefit between miners and affected 

community members, considering the impact of mining on the environment and livelihoods? 

26. Are there laws ensuring that miners undertake any Corporate Social responsibilities? 

a) Yes 0 (If yes, what are some them?) b)No 0 

27. Please, is there anything you would like to share with the researcher concerning small-scale 

mining in the area? 

.r 
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APPENDIX IV 
HYPOTHESIS I 

Ho: Appreciation of small-scale mining has no negative effect on the environment. 

HI: Appreciation of small-scale mining has negative effect on the environment. 

Pearson's Chi-square test <x2) =I (0 - £)2/£, where 0 is the observed value and E is the expected 

value. 

Oegrees of Freedom (OF) = (number of Rows-I) *(number ofcolums-l) OF = (4-1)*(4-1) = 6 
Year 1999 (Land Area 10 Year 2005 (Land Area in Hectares) Total 

Hectares) 
Settlement Vegetation Mining Water 

Pits body 

Settlement 21285.4 699.66 3683.43 342.09 26010.58 

Vegetation 21091.2 33442.7 1721.61 2509.74 58765.25 

Mining Pits 5028.39 1000.26 3340.26 147.15 9516.06 

Water body 1649.79 889.2 176.4 791.28 3506.67 

Total 49054.78 36031.82 8921.7 3790.26 97798.56 

(X2) = I (O-E)2 
E 

( 2) = (21285.4 -13046.6469)2 + (21091.2 -216S0.8189)Z + (5028.39-868.1050)2 + + (791.28 -103.417963)2 
X 13046.6469 21650.8189 868.1050 103.417963 

(l) = 76958.95 

(X2) = (5202.6435) + (14.4647324) + (19937.6427) + + (4575.16442) 

., 
At a OF 6, if the significance level is 0.05, then the critical value is 16.919 

Decision: The decision is to reject the null hypothesis, since the (X2) -value (76958.95) is greater than 

the critical value (16.919). In other words (76958.95> 16.919). 

Conclusion: There is enough evidence to support the claim that the appreciation of small-scale 

mining has negative effect on the environment. 
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HYPOTHESIS II 

Ho: There is no difference in personal income generated from mining activities and non-mining 

activities (Agriculture) among people in mining communities. 

HI: There is difference in personal income generated from mining activities and non-mining 

activities (Agriculture) among people in mining communities. 

Pearson's Chi-square test (X2) =:L (0 - E)2 IE where 0 is the observed value and E is the expected 

value. 

Degrees of Freedom (DF) = (number of Rows-I) *(number ofcolums-l) DF = (4-1)*(4-1) = 6 
Average Income earned Average Income earned from gold sold Total 

from previous job 
GHC 200- GHC 500- GHC 800- GHCI000 

GHC499 GHC 799 GHC 999 and above 

GHC 200 and below 6 0 3 26 35 

GHC 200-GHC499 0 6 0 15 21 

GHC 500-GHC799 9 0 0 0 9 

Total 15 6 3 41 65 

(X2) = :L (0-E)2 
E 

(X2) = (6 -8.08)2 + (0 -3.23)2 + (3 -1.6)2 + + (0-5.65)2 
8.08 3.23 1.6 5.65 

(X2) = (0.535) + (3.23) + (2.256) + + (5.65) 
.r 

At a DF 6, if the significance level is 0.05, then the critical value is 12.592 

Decision: The decision is to reject the null hypothesis, since the (X2) -value (46.47) is greater than the 

critical value (12.592). In other words (50.206 > 12.592). 

Conclusion: There is enough evidence to support the claim that there is difference in personal income 

generated from mining activities and non-mining activities (Agriculture) among people in mining 

communities. 
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