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Water-related safety, health and sanitation of artisanal and small-scale miners and the affected 
communities  

The objective of this project was to establish a collegiate working dialogue between multiple research 
partners working in the field of health, safety and sanitation for artisanal and small-scale mining (ASM), 
using water as a focal point for collaboration. The project comprised two concurrent phases: two action 
research projects, undertaken for defined case study locations to support post-graduate student work; 
and a global market analysis, to determine demand, supply and financial constraints for establishing an 
IM4DC short course on water-related health, safety and sanitation issues at case study and/or global 
scales. 

Key project findings included: 

• Two collaboratively run workshops, held in Brisbane and Perth, identified the potential for future 
collaboration to develop custom designed courses for IM4DC, targeting key stakeholders of ASM 
and associated communities. However, it was universally acknowledged that the real costs 
associated with design, content development and grass roots capacity building are expensive and it 
will likely require considerable external funding to see this potential realised. 

• Two case studies, one in the Benguet region of the Philippines and the other in the Tarkwa region of 
Ghana, formed the basis of ongoing post-graduate student work. Based on the case study findings, 
water related health, safety and sanitation issues are driven by poor governance, the perceptions of 
the ASM sector by government and donor groups, as well as increasing poverty levels. The asset-
based approach to interviews helped identify where existing capacity within artisanal mining 
communities might be strengthened through IM4DC adult education and leadership development 
initiatives. 

• A desktop global market analysis indicated a lack of publicly accessible information on adult 
learning initiatives relating to ASM and, more specifically, water-related health, safety and 
sanitation. However, growing interest in this space suggests opportunities for cross-institutional 
education and professional development programs. 

Recommendations from the project are made in the Report’s Executive Summary and further details on 
the Ghana case study are in Ms Evelyn Kamanga’s Master’s project report (Kamanga E, 2014), available 
from the authors or IM4DC. 
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2 Executive Summary 

The objective of this project was to establish a collegiate working dialogue between multiple 

research partners working in the field of health, safety and sanitation of artisanal miners; 

using water as a focal point for collaboration. The project comprised two concurrent phases: 

2 x action research projects, undertaken for defined case study locations to support post-

graduate student work; and 1 x global market analysis, to determine demand, supply and 

financial constraints for establishing an IM4DC short course on water-related health, safety 

and sanitation issues at case study and/or global scales.   

Key project findings are below: 

 Workshops: Two collaboratively run workshops held in Brisbane and Perth, respectively, 

were central to the project design and resulting outcomes. Workshops brought together 

professional and academic expertise spanning occupational health and safety, and water 

and sanitation and hygiene disciplines; as well as working knowledge of best practice 

short course design and adult learning pedagogies. During each workshop peer-to-peer 

learning was promoted through student and guest presentations on topic-relevant 

subject matter, followed by activities designed to focus the project team to achieve 

desired action-research and business case outcomes. At the close of Workshop 2 it was 

agreed there was potential for future collaboration to develop custom designed courses 

for IM4DC, targeting key stakeholders of Artisanal and Small Scale Mining (ASM) and 

associated communities. However, it was universally acknowledged that the real costs 

associated with design, content development and grass roots capacity building would be 

expensive - and will likely require considerable external funding to see this potential 

realised. 

 Action research:  Two case studies were undertaken; one in the Benguet region of the 

Philippines and the other in the Tarkwa region of Ghana. Both case studies form the 

basis of ongoing post-graduate student work and subsequent publications. An asset-

based approach synonymous with the Sustainable Livelihoods Framework (SLF) was 

used to design and interpret interviews held with key stakeholders currently engaged 

with these artisanal mining communities. Identified water-related occupational health, 

safety and sanitation issues ranged from limited access to clean water for drinking and 

domestic use, to a lack of technical and procedural information to inform safe mining 

practices. Based on case study findings water-related health, safety and sanitation issues 

are driven by poor governance, perceptions of the ASM sector by government and 

donor groups, as well as increasing poverty levels. The asset-based approach helped 

identify where existing capacity within artisanal mining communities might be 

strengthened through IM4DC adult education and leadership development initiatives. 

The interview and survey templates generated can be customised to other locations. 

 Global market analysis: A global market research survey was designed and launched via 

social media to gain an appreciation of the appetite for professional or accredited higher 

degree courses relating to artisanal mining and the various disciplinary expertise offered 

by the project partners. The market survey was not successful due to unplanned project 

barriers – although remains available to be relaunched and/or tailored to other IM4DC 
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initiatives. A desktop global market analysis, undertaken congruent to the market 

research, indicated a lack of publicly accessible information on adult learning initiatives 

relating to ASM and more specifically water-related health, safety and sanitation. 

However, growing interest in this space by higher education institutions and custom 

training groups, suggests opportunity for cross-institutional education and professional 

development programs. In consideration of the action research outcomes, we would 

recommend prioritising in-country participatory knowledge transfer among future 

change agents, and, development of train-the-trainer tool kits to help meet changing in-

country and community based needs.  

Recommendation 1: A key finding arising from the study is that before an effective business 

case can be put forward for a program to holistically address the issues facing ASM 

communities, further on-the-ground consultation needs to be undertaken. Considering the 

complexity of ASM, it is recommended IM4DC encourage a multi-stakeholder and multi-

disciplinary approach to ASM and the affected communities' health, safety and sanitation 

issues. In-country structured round table discussions are recommended as a means to help 

inform the design of future professional development and capacity development initiatives. 

It is recommended that any new knowledge transfer initiatives consider the collaborative 

engagement of regulator groups, media outlets, and face-to-face visits to effectively 

communicate training outcomes. Expansion of this action research approach to other 

countries (using materials provided) would assist in refining course materials over time to 

address ASM issues more globally. 

Recommendation 2: Following further on the ground research (recommendation 1) key 

topic areas can be formulated. It is then the collaboration initially outlined in project 

submission comes to the fore. Drawing on expertise of the Accelerated Learning Laboratory 

(ALL) at UWA topic materials and training techniques are developed that focus on 

participant’s leadership and influencing skills ‘to effect sustainable change’. From the action 

research undertaken is believed targeting government officials and influential leaders in the 

communities (such as chiefs) would help build capacity to create a more enabling 

environment for ASM operation and broad scale positive change to community health, 

safety and sanitation outcomes. From the interviews undertaken it was clear officials in 

various government agencies and departments are considered to hold a high level of 

influence and would therefore be a good initial target audience.  Effective policy 

formulation, record keeping, injury management, community sanitation and hygiene, law 

enforcement, as well as review of currently decentralised government processes, would be 

useful initial core components of topics to discuss in consultation with in-country expertise. 
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3 Introduction 

3.1 Project Overview 

Globally, artisanal and small-scale mining (ASM) is considered an important and increasingly 

popular means of livelihood for millions of people, with the number of people involved in 

ASM is estimated between 20-30 million. Indirectly it supports the livelihood of a further 

three to five times that number.  While no formal definition of ASM exists, it is broadly 

understood to refer to mining activities characterised by the conditions in which they 

operate. It has been described as labour-intensive livelihood, which uses rudimentary tools, 

has poor safety, health and sanitation, lacks capital investment, exploits marginal or small 

deposits, has low rates of recovery, poor access to markets and can result in significant 

damage to the environment (Buxton 2013). 

ASM operations all over the world share common characteristics, which distinguish this 

activity clearly from industrial mineral extraction. ASM is usually a spontaneous self-

organising social system, while industrial mining is planned and centrally coordinated. 

Artisanal miners engage in mining to earn a living, while industrial mining (large, medium 

and small-scale) is driven by profit expectations. Besides these ASM is also characterised by 

informality, marginalisation, vulnerability and poverty. 

This project uses water as a focal issue to create a collaborative environment and expand 

the traditional occupational health and safety (OHS) discipline to encompass water-related 

health, safety and sanitation issues affecting artisanal miners and affected communities. 

Water is an indispensable resource in mining which brings ASM and surrounding 

communities closer to rivers, falls and catchments so that they can utilise it in all stages of 

operations (Ashton et al. 2001). 

This report identifies topic areas for future IM4DC capacity development courses. This 

project comprised two distinct phases:  

• The action research element of this project combines desktop research, semi structured 

interviews and topic expert reviews of two case study locations.  

• The market needs analysis explores demand, supply and prospective sources of finance 

to contextualise action research findings with respect to novel and sustainable short 

course offerings. 

The project was funded by IM4DC, which is working to identify needs and develop capacity 

with regard to mining for development. It links 3 Australian research institutions in an effort 

to maximise IM4DC funding outputs in the area of health and safety.  The project team 

comprised academic staff and post-graduate students of the SMI-Minerals Industry Safety 

and Health Centre (UQ), The Accelerated Learning Centre (UWA), and the International 

WaterCentre (founding members include UQ, UWA, Monash and Griffith).  

Additionally, the project supported 2 international post-graduate students to develop case 

study materials tailored to their academic and professional development goals. Case study 
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locations (Tarkwa, Ghana and Benguet, Philippines) were selected by the student; chosen in 

the context of IM4DC priority listed countries and the student’s background. The project was 

jointly managed through Minerals Industry Safety and Health Centre (MISHC) and the 

International Water Centre (IWC) in collaboration with the University of Western Australia’s 

School of Psychology (Accelerated Learning Laboratory). 

3.2 Action Research Case Studies 

3.2.1 Project Rationale 

The ASM sector and the people involved in these activities are generally vulnerable, 

marginalised and suffer extreme poverty. This sector is often misunderstood and remains 

‘unacceptable’ especially by policy and decision makers at national level (Heruschka & 

Echavarria 2011). The vulnerability and marginalisation of the ASM community is worsened 

by the informality of the sector; which fuels rising poverty levels among miners (Buxton 

2013). Risks involved in mining are further exacerbated by lack of relevant policies and 

legislation in place to address issues affecting the sector (Buxton, 2013). The social and 

political marginalization of this sector translates into minimal access to workplace health and 

safety assistance, and no or inadequate access to improved water supply, health and 

sanitation facilities and services to both miners and the affected communities. It is with this 

view that this study was conducted; to understand various water-related health, safety and 

sanitation issues in ASM, and to put forward recommendations that could contribute to 

improvement of the livelihoods of those dependent on sustainable mining future. 

Water was chosen as a focal point of the study, as it enables and promotes adoption of a 

holistic approach to understanding the diversity of health, safety and sanitation issues which 

ASM and the affected communities face. Water is an indispensable resource in mining 

bringing the ASM and surrounding communities closer to rivers, falls and catchments so that 

they can utilise it in all stages of ASM operations (Ashton et al. 2001). Water from streams is 

used for gold processing, by combining mercury with a substantial amount of water to 

extract gold, and for domestic purposes such as washing and drinking (Akabzaa and 

Darimani, 2001). Gold extraction produces mine waste (waste rock and tailings) which is 

often disposed in water, polluting the water-body. Miners spend long periods of time in 

polluted waters while extracting and washing minerals (Hilson 2006), which in turn 

contributes to various health problems to miners and particularly to women and children 

involved in mining. 

The role of water cannot be overemphasised when considering occupational and community 

health, safety and sanitation issues. Improved sanitation reduces the occurrence of 

diarrhoea, which kills more young children than a combination of deaths from AIDS, measles 

and malaria (UNICEF/WHO 2009). A lack of water and sanitation causes a wide range of 

related diseases which result in general poor health of artisanal miners ASM and the 

communities (Spiegel & Veiga 2005).  
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3.2.2 Literature Critique 

A comprehensive literature critique of ASM from a global context, including health safety 

and sanitation and governance issues and was undertaken in the Master of Integrated Water 

Management thesis submitted by project team member Ms Evelyn Kamanga.  

3.2.3 Case Study Selection  

Selected case studies of Tarkwa,  Ghana and Benguet, the Philippines present similar 

geographic and demographic metrics for comparing ASM communities (Table 1). Further, 

gold mining regions of Twarka and Benguet present an opportunity to contrast water-related 

health, safety and sanitation risks associated with surface and underground mining, 

respectively. Gold is attractive for ASM because of its fast and relatively easy extraction from 

the raw mineral form. In this respect ASM holds the promise of immediate partial economic 

relief and is the mainstay of many rural economies that traditionally relied on comparatively 

less financially rewarding farming and forestry livelihoods (Hilson, 2003; Davidson, 1993; 

Barry, 1996).  

Table 1: Estimated numbers in ASM in selected developing countries (Source: Buxton 2013) 

COUNTRY NUMBER OF ASM 

Bolivia 72,000 

Central African Republic > 100,000 

Democratic Republic of Congo 2,000,000 

Ghana 180,000–200,000 

Indonesia 109,000 

Malawi 40,000 

Philippines 185,400–300,000 

South Africa 10,000 

Tanzania 550,000 

Zimbabwe  350,000–500,000 

 

In the context of Ghana, small-scale (gold) mining has been defined as: "mining (gold) by 

any method not involving substantial expenditure by an individual or group of persons 

not exceeding nine in number or by a co-operative society made up of ten or more 

persons" (Aryee et al. 2003). This definition has been adopted throughout this report. 

3.2.4 The Poverty Trap and Sustainable Mining Objectives 
 

ASM is mainly practised in remote areas (except where it is practised adjacent to large 

scale mining) of developing countries and is poverty-driven; particularly in Sub-Saharan 

Africa (Hilson 2009). The sheer sizes of these communities are quite confronting and 

somewhat contradictory to their namesake of ‘small-scale’ which refers to the level of 

operations. The legality of artisanal and small-scale miners varies from country to 
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country. Illegal and legal small-scale mining are intertwined and they often operate in 

parallel, such that there is a blurred line between the two groups (Teschner 2012).  

 

While it sounds logical that countries with considerable amounts of minerals should not 

suffer extreme poverty, the opposite is true in these developing countries. Miners 

become trapped in the vicious circle of poverty (Figure 2.1) once they venture into ASM 

(Hilson 2012). The diagram shows that poverty is the driver in this trap, which is 

exacerbated by low levels of technology, poor recovery and low earnings. Other 

components, such as poor skills and environmental health, also interact to maintain 

those working in ASM in a state of poverty. 

 

 
 

 

Recent published figures (Table 2) demonstrate little improvement in relevant global health 

metrics, which might be argued to contest IM4DC’s hypothesis that “mining in developing 

countries can contribute to improved development outcomes for that country and its 

people”. On the contrary, a counter argument emerges to consider where and how 

international capacity building programs might be focused to significantly improve health 

and safety statistics among ASM communities – as means to provide evidence in support 

IM4DC’s question. 

Table 2: Estimated numbers in ASM in case study countries and corresponding rural sanitation and water 
coverage  in comparison to world metrics  (Source: JMP 2014 & Buxton 2013) 

COUNTRY NUMBER OF MINERS SANITATION COVERAGE (%) WATER ACCESS (%) 

  1990 2012 1990 2012 

Ghana 180,000-200,000 3 8 36 80 

Philippines  185,400-300,000 45 69 75 91 

The world  28 47 62 82 

 

Figure 1: Artisanal and small-scale mining poverty trap (Source: Hilson 2012) 
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3.2.5 A Sustainable Livelihoods Framework  

The Sustainable Livelihoods Framework (Figure 2) is an integrated and comprehensive asset 

based approach that helps in understanding the complexities of poverty (May et al 2009). It 

focuses on people's ‘assets’ and it is based on participatory, people centred and 

sustainability principles which can contribute to eradicating poverty among many groups in 

both developing and industrialised countries (May et al. 2009), potentially including those in 

ASM. The rationale being that if you can identify and strengthen available assets (human, 

natural, social, physical, financial) within a community, then you will increase its resilience to 

vulnerability contexts caused by externally driven shocks, trends and seasonal factors, and 

be better positioned to influence and access policies, institutions and processes that govern 

livelihood strategies and cumulative livelihood outcomes. 

  

Figure 2: Sustainable livelihood Framework (Source: DFID 2000) 

The SLF has been used in a number of contexts and the tools available can be tailored to suit 

a specific situation. In ASM, the SLF has previously been used in a research study conducted 

by DFID (the UK government Department for International Development) and the Centre for 

Development Studies at the University of Wales. The SLF approach was chosen for this study 

as it positively differs from the other traditional research approaches in that it provides a 

means of examining people’s assets in totality rather than concentrating only on financial 

assets (May et al 2009).  

In summary, the SLF asset based approach was adopted because it:  

• Captures and provides a means of understanding the fundamental causes and 

dimensions of poverty without collapsing the focus onto just a few factors 

• Characterises relationships between different aspects (causes, manifestations) of 

poverty, allowing more effective prioritisation of action at an operational level 

• Aims to help poor people achieve lasting livelihood improvements; measured using 

poverty indicators that they, themselves, define (Sustainable Livelihood Support Office 

1999) 

 

Figure 2: Sustainable livelihood Framework (Source: DFID 2000) 
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• Enables integration across different sectors to drive change (horizontal integration) and 

integration at different levels of government as well as between government, other 

industries and the communities (vertical integration). 

3.2.6 Adopting an Action Research Approach 

Case study data was collected within an action-research framework designed to build 

knowledge and deeper awareness of existing resilience strategies within ASM communities. 

Using the asset focus of the SLF as a foundation for the action research design, and adopting 

an expanded water and sanitation focus, enabled holistic identification and exploration of 

assets amongst ASM and affected communities. It was believed by the project team this 

approach might offer a robust foundation for designing and developing IM4DC capacity 

building initiatives that m lead to effective interventions or improved sustainable livelihoods 

for developing countries and their dependent communities.  

Accordingly, the case studies sought to answer the following questions:  

• What are the water-related health, safety and sanitation issues affecting ASM and their 

surrounding communities, and what are the drivers?  

• Can an integrated management approach to water-related health, safety and sanitation 

issues in ASM communities support sustainable mining practice?  

• What are the priority areas for individual and institutional capacity building among key 

stakeholders responsible for sustainable ASM?  

To progressively account for limitations of the preceding stage(s), and build strength in the 

reliability of data collected, case study research was undertaken in a staged approach.  

Stage 1: A desktop review was conducted to capture current knowledge on ASM 

communities from both published and grey literature. Sources included peer-reviewed 

journals, academic databases, media and reputable organisations working in OHS and 

community health in ASM localities.   

Stage 2: Seven to ten semi-structured interviews were conducted with individuals from 

various disciplinary backgrounds representing influential institutions and change-agents in 

the case study regions. The key stakeholders list comprised representatives from the 

following organisations and sectors: 
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Tarkwa, Ghana Benguet, Philippines 

1. Minerals Commission 

2. Tarkwa Municipal Hospital 

3. Friends of the Nation 

4. Women In Mining 

5. Ghana Artisanal and Small-Scale Mining 
Association 

6. Johnson Mining Company (2) 

7. University of Mining and Technology in 
Tarkwa and Emory University (Ghana) 

8. University of Reading (UK) 

9. Centre for Global Safe Water 

1. MGB 

2. Chamber of Mines 

3. Local Government / NGO 

4. Private Professional – Engineer 

5. University academic 

6. International NGO 

7. Blacksmith Institute 

Figure 3: Interview participants 

Interviews were conducted to obtain in depth understanding of local water-related safety, 

health and sanitation issues from key ASM stakeholders’ perspectives in the case study 

regions. Each interview comprised 21 questions A with interview questions formulated 

around five assets/capitals (human, physical, social, financial and natural) that inform the 

SLF approach. To accommodate preferred user interface, the interview script was also 

converted into an online survey.  

Participants for the interviews were recruited with the help of the broader IM4DC project 

team. Other participants were sourced via the International WaterCentre’s Alumni Network 

(IWCAN, http://www.watercentre.org/alumni/iwc-alumni-network-iwcan) and personal 

connections recommended by topic experts working in ASM in Africa and the Philippines.  

Interviews as a data collection technique, were chosen because they could easily be 

administered, are inexpensive, provide instant responses (data) and deep practical 

knowledge that is not currently available in the public literature (Qu & Dumay 2011). All of 

these factors were important to meet project budget and timelines for this work. 

Stage 3: The topic expert reviews were used to further support and validate data collected in 

Stages 1 & 2, and also to gain a broader context for data gathered from each country with 

the global context of ASM in developing countries. The project followed the University of 

Queensland’s guidelines and procedures for research involving human participants and all 

ethical clearance documentation and approvals were obtained prior to implementation.  

3.2.7 Outputs  

The cumulative outcomes of the data collection and analysis has been used to present case 

studies of ASM safety, health and sanitation issues in both Ghana and the Philippines 

highlighting priority topic areas/issues for capacity building initiatives of the larger IM4DC 

project. 

The global market analysis which is designed to determine demand, supply and financial 

constraints for establishing an IM4DC short course on water-related health, safety and 

sanitation issues at case study and/or global scales is reported more fully in section 7.   
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4 Ghana: Tarkwa Case Study  

4.1  Desktop Findings 

4.1.1 Situation Analysis  

4.1.1.1 Geographical and demographic context 

Tarkwa is one of the mining districts within the Tarkwa-Nsuaem administration district which 

is situated in the Western region of Ghana. The district has a total population of 90,477 

comprising of 48.4% females and 51.6% males (Ghana Statistical Service 2012, and the 

highest concentration of both large-scale and small-scale mines in the region.  It contributes 

significantly to the overall gold production in the country (Akabzaa and Darimani 2001).  

Ghana’s economy is predominantly driven by gold mining and cocoa farming which together 

account for 80% of the total exports (Kolavalli et al. 2012). Farming, previously the mainstay 

of the Ghanaian economy has recently been replaced by non-farming activities, especially 

mining (Kolavalli et al. 2012). The continued non-viability of agriculture due to over-

dependency on rain-fed crop production, which is limited by seasonality, has forced many 

households into ASM (Hilson 2011). The SSM sector in Ghana provides employment to 

numerous poor citizens as compared to large scale mining (Hentschel et al. 2003).  

Most ASM operations engage in extraction of gold due to the higher economic returns of 

this precious mineral (Hilson 2006), contributing approximately 15% of the total gold 

produced in Ghana (Kuma & Yendaw 2010). Gold is mainly mined using an open-pit method 

in Tarkwa which poses environmental and health risks to miners and surrounding 

communities (Akabzaa & Darimani 2011). It is argued that communities surrounding mining 

areas have remained poor due to inadequate environmental policies to protect them from 

adverse environmental impacts from mining (Kessey & Arko, 2013).   

4.1.1.2 Water resources and sanitation 

Tarkwa district relies on the Bonsa River as a water source.  water resources in Tarkwa are 

under pressure due to increased migration to the district for mining, with water use reduced 

from 76 litres/person/day in 1987 to 40 litres/person/day in 2008 (Kuma & Ewusi 2010). 

Increased migration has contributed to poor sanitation facilities and services in the district 

(Armah et al 2010). There are no proper sanitation facilities in mining sites and in residential 

areas which poses a great risk of accidents and water-related diseases, due to contamination 

of water sources from both surface and groundwater (Kuma & Ewusi 2010). This information 

is supported by reports from the media, which reported that an outbreak of cholera in 

Tarkwa in 2011 was a result of poor sanitation in the district and the ASM sites in particular 

(Ghana Districts 2012).   
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4.1.1.3 Political and governance issues 

Ghana was the first country to formalise ASM in the sub-Saharan region (Hilson 2012). Small-

scale gold mining in Ghana has been governed by the Small-scale Gold Mining Act 1989 

which enables the provision and administration of small-scale operating licences and it’s 

associated operating procedures (Teschner 2012). The 1989 Act was revised under the 

Minerals and Mining Act 2006, however, it is argued that the revision does not adequately 

capture the magnitude and complexity of small-scale mining, thereby failing to fully address 

issues in ASM such as those concerned with the environment and legalisation (Teschner 

2012). Statutory management of Ghana’s mineral resources is the responsibility of the 

Minerals Commission, which regulates the utilisation of the minerals, coordinates and 

implements mining policies and monitors the compliance of Ghana's Mining and Mineral 

Laws and Regulation (Ghana Mining 2011). Ghana has two types of small-scale mining: illegal 

and legal mining. Legal miners acquire a permit for a land concession which is provided to 

Ghanaians that are over 18 years of age, while illegal miners operate without a licence and 

are commonly referred to as “galamsey” (Teschner 2012). However, illegal and legal small-

scale mining are closely linked and often operate in parallel, such that the distinction 

between legal and illegal is almost non-existent (Teschner 2012). A summary of statistics 

related to ASM is presented in Table 3 below. 

Table 3: Summary statistics of Ghana  (Sources: Buxton 2013; JMP 2014; Ghana Statistical Service 2012;UNICEF 
2013) 

Total population   24.66 million (51% female, 49% male) 

Regional population (Western Region)   2.38 million 

Economic context  Driven by gold, oil and cocoa 

 GDP growth – 7.1% in 2012 

ASM numbers 
-  

 

 Between 180,000-200,000 ASM  

 Over 1 million people directly and 
indirectly employed in ASM 

 50% women 

 15% of Ghana gold produced by ASM 

Access to improved domestic water supplies and 
sanitation 
 
 

 

Water 

 Total – 87% 

 Urban –93% 

 Rural – 81% 

Sanitation 

 Total – 14% 

 Urban – 20% 

 Rural – 8% 

Mineral type and scale 

 
 Gold, diamonds, silica sand 

 ASM contributed 34% of the total minerals 
produced in 2012 (1.4 million ounces) and 
28% in 2011 (1.0 million ounces) 

Mining practice 

 
 Open-pit method 

 Use of mercury and cyanide for processing 

 Water used for processing 

Socio-economic role 

 
 Provides employment to more than 1 

million people 

 Improvement in the local economy 
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4.2  Summary of Interview findings  

Interview questions and associated interviewee responses are in Appendix 1.1. The following 

is a summary of key findings from this data set. 

4.2.1 Key Institutional Stakeholders 

When asked to list the key organisations or community groups interview participants work 

with as part of their job, participant responses indicated a wide range of players including 

mining regulators, natural resource management authorities, SSM associations, large scale 

mining companies, district assembly members, non-government organisations, academic 

institutions, traditional authorities/chiefs, health services and local/international donor 

groups. 

4.2.1.1 Who is most helpful/reliable in achieving ASM stakeholder job responsibilities? 

When asked about which organisations assisted them most in undertaking their jobs, the 

Minerals Commission, SSM and company owners, and the EPA ranked in the top 3 across key 

stakeholders interviewed. An interview participant from the Minerals Commission indicated 

the broadest level of collaborative support, followed by consultant/lecturers, the gold buyer, 

and a nurse. Interestingly those respondents from academia and NGO affiliations identified 

the fewest number of helpful collaborations. 

4.2.1.2 Institutional and community influence to enact change 

Overwhelmingly interview participants agreed that the Government holds the greatest level 

of regulatory influence within the ASM sector to bring around change. However, 

respondents also recognised many weaknesses in these agencies, including excessive 

bureaucracy, over-centralisation, and ongoing absence of recognition or support for ASM. 

When asked who within the ASM community held the strongest influence on community 

actions and behaviours. Nine out of 10 respondents indicated the Chiefs and Elders held the 

strongest influence within the ASM community, no respondents indicated the Government 

as being an influential leader within the community.  

4.2.2 Water Supply, Access, Use and Exposure 

Participant responses specify the main sources of water in Tarkwa are rivers, streams, hand 

dug wells and boreholes. In some cases, people buy water from vendors especially for 

drinking. These same water sources were considered an important resource in ASM 

activities as it is used for processing minerals (Figure 4). When questioned, almost all 

respondents indicated that access to natural water bodies is high, but a few individuals 

pointed out that access to clean water was low. Interviews further revealed that some 

people use piped water but others rely on streams, boreholes, hand-dug wells and rivers for 

domestic use. Interview results indicate that water is used by ASM and surrounding 

communities for drinking, cooking, domestic washing and personal hygiene purposes. 
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Besides these uses, water from the same sources was also considered an important resource 

in ASM activities as it is used for processing. 

 

 

 

 

When asked about the level of exposure to water during ASM activities respondents 

indicated that miners are always in contact with water. Responses ranged from ‘always’, 

‘every minute’, ‘the entire shift’ etc.  

4.2.3 Water-related Safety Issues  

Stakeholder interviews conducted for Tarkwa identified a number of accident types, and 

death, as the main safety concerns resulting from ASM activities. However, a lack of records 

prevents identifying where and how accidents happen. Interview respondents pointed out 

that the major water-related safety concerns were accidents resulting in injuries or deaths. 

While miners work they are partly submerged in dirty water used for mineral washing and 

their clothes are wet during the entire time spent on a mining site. Drowning, falls and 

mudslides are the top three accidents, of which a good number may lead to deaths.  

It was pointed out by a topic expert that many of the accidents and injuries identified by 

interview participants may also be indirectly related to water; such as injuries resulting from 

the use of manual under wet conditions or slippery hands. Indeed, the continuous use of 

water in processing gold creates wet and slippery ground that cause trips or falls as well as 

pit collapse that accounts for the majority of deaths in ASM. Topic experts suggested that 

these latter accidents could be attributed to the exploitation of marginal areas such as 

riverbanks, protected forests and weak strata.  

Figure 4: ASM processing their minerals. Source: Friends of 
the Nation (Ghana) 
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A lack of knowledge on how to construct safe mining pits to prevent accidents or mitigate 

the severity of accidents was also raised as a potential causal factor for those accidents 

identified. This in turn has implications for overall mine worker and community safety. Many 

other accidents in ASM were considered to be associated with a lack of Personal Protective 

Equipment (PPE) such as gloves, dust masks, boots and helmets which suggests a lack of 

understanding about effective preventative mitigating controls.  

4.2.3.1 Safety records and reporting  

Most of the interview participants acknowledged that majority of accidents at small-scale 

mines are not recorded or reported; however, a few participants indicated that some 

cooperatives, police offices and hospitals might have records of these accidents. This is an 

example where good practice reporting and data collection techniques – well established in 

the developed mining contexts - could prove valuable in understanding the breadth of safety 

and health issues encountered by ASM communities.  

4.2.3.2 ASM community awareness of health and safety risks involved 

When asked if artisanal miners or their affected communities were aware of the water-

related health and safety risks inherent to their work, seven of the ten respondents 

indicated they were aware but did not actively take action towards protecting themselves. 

Reasons for non-action included: a distinct lack of concern over health and safety 

implications, competing financial incentives outweighing health concerns, competing family 

priorities over community impacts, feeling no control over their own health and safety, and 

ignorance / disbelief in harmful outcomes. Specific examples included individuals 

purposefully placing mercury in their mouths to prove no harm would come to them. Others 

recall individuals turning PPE into household items such as plates. It was also highlighted 

that legal artisanal and small-scale miners were more likely to have access to or use safety 

equipment, when compared to illegal “galamsey”. 

4.2.3.3 Precautions  

When interview participants were asked whether any precautions were taken to prevent 

accidents in ASM, half of the respondents indicated no precautions were taken. One of the 

respondent commented that miners don’t take precautions because they say that they have 

been mining without any precautions for so many years as such it was not important. 

Another respondent indicated that PPE is not properly used by the few who access it 

because mostly they were too hot and too heavy to wear PPE and it slows down their work.  

Through further discussions, it was discovered that legal miners are the ones who employ 

some level of precaution as opposed to illegal miners. It is interesting that nearly all the 

precautions mentioned seem to be concerned with PPE, but almost none with improving 

skills and risk avoidance. 

4.2.3.4 Sources of health and safety information  

Six of the ten respondents identified the EPA, Minerals Commission and District assemblies 

as their primary source of information relating to safety, health and sanitation. The 
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remaining respondents identified media (radio, TV, social etc.), supplemented by verbal 

communications among colleagues or with community chiefs, and ministry for health or 

health insurance companies – to be their primary sources for such information. Professional 

training, short courses, information centres, academia and NGOs were the lowest ranked 

sources of information among the group.  

This has implications in the design of future professional development and capacity 

development initiatives. It can be assumed that these miners get some good information 

from Chiefs and colleagues since they are also involved in mining and provide good insight 

into issues on the ground. It is surprising that only one of the ten respondents indicated 

personal experience of health, safety and sanitation issues to be a source of information for 

miners. This could be because the interviewed representatives/organisations that don’t get 

involved with miners on a day to day basis as such personal experience could not be easily 

thought of as a source of information. 

4.2.4 Water-related Health and Sanitation 

4.2.4.1 Water quality  

Poor water quality is a vector of water related diseases that affects the health of people and 

can be prevented with adequate WASH. Stakeholder interviews revealed that water supplies 

in Tarkwa are of poor quality. Participants stressed that water pollution is a major issue 

among ASM and affected communities; indicating artisanal miners and their communities 

are affected by water-related diseases caused by water pollution from human wastes, waste 

rock and tailings.  

4.2.4.2 Waste management  

All the participants acknowledged that there are no proper means of waste disposal in most 

of the ASM sites and in the communities where they live. It was mentioned that lack of 

proper waste disposal mechanisms results in open defecation and wastes finding their way 

into water bodies.  This is consistent with studies conducted by Armah et al (2010) that most 

of the mining wastes were either heaped at the mining sites or disposed into land and water 

bodies as it is considered as ‘norms’. 

Besides human wastes, two other by-products are generated during mining process (1) 

waste rocks which is mineralised rocks with uneconomical value, and (2) tailings which is the 

slurry that remains after gold extraction. These types of wastes contains heavy metal such as 

mercury and cyanide and are hazardous to human health when consumed through water or 

fish from water bodies contaminated with these metals and human wastes.  

It was mentioned that waste disposal is the responsibility of the District Assembly and the 

lack of proper waste disposal mechanisms results in wastes finding their way into water 

bodies, leading, as noted, to frequent transmission of diarrhoea. 
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4.2.4.3 Reported water-related and communicable diseases 

Approximately 70% of the diseases that were identified by stakeholders were water-related 

and were pointed out to be common both in the mine sites as well as the surrounding 

communities. Malaria, diarrhoea, skin diseases and mercury poisoning were identified as the 

most prevalent diseases in Tarkwa district. Other communicable disease such as tuberculosis 

and STDs were also identified. While HIV was not mentioned by participants, it is known to 

the region, and is important to include as patients have significant dependence on access to 

clean water to support personal hygiene and health through illness, hence the need to 

ensure WASH services and facilities to provide adequate care. 

Mercury ingestion and exposure causes neurological disorders, kidney dysfunction, and 

immuno-toxicity/autoimmune dysfunction and affects mental development of children and 

foetuses (WHO 2013). Malaria is caused by plasmodium and is spread by bites of infected 

mosquitoes that are believed to breed in stagnant water (WHO 2014). Diarrhoea is caused 

by bacteria, viral and parasitic organisms and spreads through contaminated drinking water 

and food (WHO 2014). Skin diseases are spread by use of contaminated water and lack of 

hygiene. Understanding the health outcomes of these diseases may aid future research to 

focus and build a better picture of community-scale health issues affecting artisanal miners. 

The study found that washing minerals in polluted water is a major cause of skin diseases as 

it involves spending long periods of time in these polluted water. Furthermore, it is worth 

noting that TB is spread through poor hygiene, hence the need to expand safety and health 

to include hygiene in ASM. Considering these diseases largely affect children under five and 

pregnant women, it provides an opportunity to create awareness on use of clean water, 

sanitation and hygiene to prevent water-related diseases. Understanding and meeting local 

demand, as well as knowing how to effect behavioural change, are key to bring about 

sustainable WASH in ASM; which could be incorporated in capacity building courses and 

trainings materials. 

Topic experts stated that women play a significant role in ASM communities, yet those 

interviewed and working in this space did not make the connection between women’s 

health and WASH. Perhaps by improving WASH support services such as provision of 

washrooms, improved toilets, and hand washing facilities might indirectly improve women’s 

health, and thence their productivity to reduce their poverty and vulnerability.   

4.2.4.4 Sanitation 

Surprisingly, sanitation issues did not come out in the interviews as a major concern and/or 

consequence of ASM activities and was not emphasised as would be expected; even by 

participants with a health background. Findings from topic expert review revealed that 

sanitation issues may not have been easily pointed out as an issue from stakeholders 

because in some cases it is accepted and considered as normal to live without proper waste 

disposal mechanisms. Further, sanitation in terms of disposal of human faeces may be 

consider a private issue or taboo topic hence not easily discussed. This is consistent with the 

literature on the subject, in which mention of sanitation is scant and any deeper discussion is 
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missing; despite the fact that only 8% of the rural population in Ghana has access to 

improved sanitation.  

This lack of emphasis on sanitation issues by participants, presents an opportunity for 

capacity building as evident in the number of water-related diseases identified by 

stakeholders. It is therefore important to have deeper understanding of the community 

culture, belief systems which might help clarify the behaviour of ASM and surrounding 

communities and what motivates them to change their behaviour especially with regards to 

sanitation as well as assess the demand for sanitation. This could further help to identifying 

the most appropriate way to tackle improved education/ training opportunities. 

4.2.4.5 Access to health services 

Stakeholder interviews revealed that the level of access to health services and advice on 

communicable diseases, water quality, sexually transmitted diseases, HIV/AIDS and the 

proximity of ASM to water bodies was high. However, it was further pointed out that these 

services are available to the community as a whole and not specifically to artisanal miners. It 

was stressed that the informality of ASM prevents these miners from accessing these 

services, despite their being available, in fear of exposing their illegal activities. One 

respondent emphasised a lack of means of waste disposal stemmed from the fact that 

artisanal miners mostly live mainly in temporary shelters where less attention is accorded to 

sanitation.  

4.2.5 The Sustainable Livelihoods Framework 

The sustainability of livelihoods and ability of people to move out of poverty depends on 

availability of assets. From desktop and interview data we see that Tarkwa’s ASM and 

affected communities have considerable access to human, social, physical and natural assets 

(as characterised by the SLF) but lack financial assets which contributes to increased 

vulnerability of their livelihoods. Assets in the context of this study reflect the frequency and 

emphasis of responses from stakeholders relating to these various assets. Table 4 

summarises the findings of the case study in relation to the distribution and composition of 

these assets. (A more in depth discussion is included in the accompanying thesis document.) 

Table 4: Assets available to ASM and their communities – Tarkwa  

 INTERVIEW FINDINGS DESKTOP FINDINGS 

ASSETS EXAMPLES EXAMPLES 

Natural Minerals, water bodies, land Agricultural land  

Human Skilled mine workers, nurses, teachers Lack of skilled labour, but unskilled labour 
is available 

Social Family links, support networks (resistance to 
economic hardships), organised 

Group solidarity 

Physical Banks, fuel pumps, railway line, schools, 
hospital, University of Mines and Technology 

Poor access roads, inadequate marketing 
facilities 

Financial No access to financial services, less capital Lack on investment and working capital 
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4.2.6 Community Concerns & Priorities 

The key issues identified by stakeholder interviews to be of major concern among ASM and 

affected communities are presented in Figure 5 and summarised below:  

 

Figure 5: Interview responses on issues of concern among artisanal miners and their 
communities – Tarkwa 

• Environmental – The environment was raised as the most significant concern facing ASM 

and their affected communities. Contamination of drinking water with mercury, land 

degradation and deforestation were some of the environmental concerns common to 

interview respondents. 

• Livelihoods – Stakeholders stressed that ASM and the affected communities are 

concerned about their livelihood, job security, the loss of farm land, lack of financial 

capital for investment in mining, lack of alternatives to mining are some of the concerns 

stakeholders stated 

• Community development – the developmental activities that stakeholders thought the 

communities are concerned about include poor drainage in the area which portrays poor 

sanitation and results in water and sanitation-related diseases. Equally, inadequate 

health, school and road facilities were stated to be a concern to the community. 

• Social- Participants mentioned that some parents are concerned about child labour in 

mining and feared for the future of the community that it will have a generation of 

uneducated people. In addition, prostitution among teenage girls and the scarcity of 

housing in the area changes the way of living in the community and among ASM. 

Surprisingly, sanitation issues did not come out in the interviews as a major concern and/or 

consequence of ASM activities and was not emphasized as would be expected, even by 

participants with a health background. This lack of emphasis on sanitation issues by 

participants presents an opportunity for capacity building as evident in the number of water-

related diseases identified by stakeholders. 
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4.2.7 Key Priorities for Investment and Modes of Implementations 

To establish stakeholder opinions on priority areas for future investment, participants were 

asked to identify what they believed companies/organisations in the region could do to 

make a positive difference to the Tarwka community.  

• Priority 1: Infrastructure. Investing in physical assets such as school, hospitals, libraries, 

boreholes, roads and clean water was the number one priority for financial contributions 

towards ASM communities; presumably as this is where the outcomes would have the 

greatest benefit. 

• Priority 2: Technology and training. Investing in technology and training to improve 

extraction techniques and increase minerals recovery was the number two priority of 

respondents; this would have direct flow on effects to improved financial assets of 

artisanal miners and their families.   

• Priority 3: Occupational health and safety. Investing in improving small-scale and 

artisanal miner knowledge on how to avoid interaction with high-risk incidents such as 

mudslides and pit collapses, as well as correct use of appropriate PPE to prevent health 

and safety-related illness. 

When asked the most appropriate way of implementing the above-suggested priorities 

stakeholder responses could be broadly grouped into the following areas:  

• Consultation and engagement.  Respondents differed in who they felt would be the 

most appropriate primary groups to consult and engage with here. Those involved in the 

day-to-day functions of ASM communities leaned towards targeted engagement with 

select stakeholder groups. In contrast, the researchers/academics suggested a holistic all-

encompassing engagement strategy. 

• Training and Education. Respondents suggested training and education initiatives should 

be implemented via onsite trainings through local leaders, support of research institution 

to train miners, one on one talks, including education on mercury hazards and 

alternatives. Partnerships between large scale and small-scale operators was also 

suggested; e.g. where large scale operators can take tailings waste for small-scale miners 

and process to further recover gold. 

• Enabling alternate industry/markets.  Investing in alternate livelihoods for artisanal 

miners and their families, so that they were less reliant on a high risk / low profit 

livelihood, was considered a viable focus for international/organisational support. I 

improved understanding of the full impacts on communities from cumulative 

environmental degradation was also raised as an issue worthy of investment.   

4.3  Recommendations 

4.3.1 Capacity Building for ASM Stakeholders 

Recommendations arising from the case study include:  Encouraging multi-stakeholder and 

multi-sectoral approach to address ASM issues in an integrated manner; gaining an in depth 
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understanding of infrastructure and access to support services for miners and their families, 

and; capacity building of on the ground ‘change agents’ to translate work on ASM into 

outcomes. Meeting these recommendations may be achieved by conducting on the ground 

interviews / round table discussions to validate data collected through desktops review and 

on-line interviews, expanding case study materials to other water bodies/catchment 

locations to understand the breadth and depth of ASM issues for policy formulation and 

enforcement, which will in turn facilitate development of course materials focused on 

improved understanding of the impacts and management strategies needed to manage 

health, safety and sanitation outcomes.  

4.3.2 Community Empowerment 

Of equal importance to building capacity of ASM stakeholders, is to create a framework that 

empowers communities to influence actively their livelihood outcomes. Case study findings 

indicate ASM communities do not currently have the capacity to sustain their livelihoods 

through other economic activities independent of mining. Building the capacity of 

community leaders with influence, to empower in turn active and informed community 

engagement, could help manage water-related health, safety and sanitation risks identified 

from the grass roots up. Reducing vulnerability to the impacts of short and longer term 

external factors, increasing influence and access to policies and systems, and empowering 

individuals and communities to influence their livelihoods outcomes - will be critical 

elements to effecting sustainable change that benefits these communities and their 

countries. 
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5 Philippines: Benguet Case Study  

5.1   Desktop findings 

5.1.1 Situation Analysis 

The short history of ASM in Benguet typifies the general development stages of this 

livelihood in a developing country (Bugnosen, 2002). The mine is part of one of the 

pioneering gold mines (Demonstration Mine) which operated in the Philippines in the 1930’s 

which was developed from the previous workings of the indigenous Igorot small-scale 

miners who originally worked the area. ASM in the Philippines had thrived long before the 

arrival of large scale mines (LSM). It is in this context that we take the ASM as a sector 

comprised not of illiterate and poor people but of skilled workers, with most ASM miners in 

the Philippines utilising their basic mining experience from previous jobs in large mining 

companies to start their ASM operations (Bugnosen, 2002). 

ASM operations in Benguet are perceived as old and traditional in terms of means of 

tunnelling and gold extraction as compared to other ASM areas of the Philippines. The 

cyanidation process of gold extraction is used more widely by the small and corporate small-

scale mining associations than amalgamation using mercury. SSM is the more commonly 

used term in the country to describe operations of this type. This is the result of the 

adoption of modern technology in mining. However, traditional miners still exist due to 

limited capital resources. In Benguet, the Ibaloi and Kankanaey miners are known as 

“abanteros”, having inherited their skills from their ancestors, their knowledge of gold 

mining has been shaped by years of experience. Some migrant miners from the lowlands 

have also learned the skill.  

“Community” refers to the mining community wherein members are involved in the 

operations of small-scale mining. In a typical ASM community, women are involved in the 

processing and child labour is predominant (Buxton, 2013; CETEM, 2004). Women are 

usually the ore washers and sack washers implying their being constantly soaked in water.  

This hierarchy of non-industrialised miners form a community of ASM without distinction 

between miners who use the traditional method, and miners who employ mechanised and 

more advanced technologies. The provision of Philippine Presidential Decree No. 1899 

allows corporations to also engage in small-scale mining (AFRIM, 2012). 

5.2  Summary of Interview findings 

Interview questions and associated interviewee responses are in Appendix 1.2. The following 

is a summary of key findings from this data set. 
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5.2.1 Characterising the Benguet ASM Community 

5.2.1.1 Description of the community 

Farming, fishing, selling merchandise, employment as government officials or military 

personnel, and forestry were described among the various alternative forms of income or 

trade that helps support ASM community livelihoods. However, overwhelmingly farming was 

considered by participants to provide the most significant alternative or supplement for ASM 

and the community.   

5.2.2 Key Stakeholders Involved in ASM 

5.2.2.1 Key institutional stakeholders 

When asked to list the key organisations or community groups interview participants work 

with as part of their job, participant responses indicated a broad spectrum of players 

including: mining regulators, natural resource management and sciences authorities, SSM 

federations, large scale mining companies, local government units, non-government 

organisations, academic institutions, tribal councils or indigenous peoples organisations, 

private contractors, and local and international donor groups. 

5.2.2.2 Who is most helpful/reliable in achieving ASM stakeholder job responsibilities?  

When asked about which organisations assisted them most in undertaking their jobs, local 

government units and NGOs ranked highest across 11 different organisations identified by 

interview participants. Reasons provided included awareness of the importance of 

transparency in undertaking work, the neutrality of these organisations in context of ASM 

activities, capacity offered by LGUs to strengthen and add value to ASM programs. 

Interestingly, provision of funding did not seem to play a significant character of being 

helpful or reliable in achieving their job responsibilities.  

5.2.2.3 Institution and community leaders  

Over half the interview participants agreed that the LGU and MGB held the greatest level of 

regulatory influence within the ASM sector to initiate change. However, the remaining 

participants identified varying institutional and community organisations such as the 

provincial governor, tribal councils, ASM federation, and DOST.  Of these groups, the tribal 

Council is believed to help greatest in the resolution of conflicts involving land 

ownership/claims, sharing of benefits, and interpretation of agreements.  A prevailing need 

for government to become more influential was suggested due to the fact that 80% of gold 

production produced by SSM is unregulated and thus a loss to the national economy. 

When asked who within the ASM community held the strongest influence on community 

actions and behaviours Elders, tribal leaders and federation officers ranked in top responses. 

Other respondents indicated local officials, financiers, middlemen, and long-time miners 

were also influential in enabling behaviour change from within the community.   
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5.2.3 Water Supply, Access, Use and Exposure 

Participant responses specified the main sources of water in Benguet as surface derived, 

comprising river systems and streams, and sometimes spring water. Water is available from 

rivers but of poor quality, and in some instances drinking water is sourced from upland 

streams through pipelines. When questioned in relation to water access, respondents 

indicated Benguet is an elevated province in a mountainous region and as such its 

geographical situation dictates its water access. For instance, in low-lying regions miners 

have to drill bore holes to access water. Urban areas generally were believed to have more 

access to safe water than rural areas. Miners usually have difficulty accessing safe water 

supply in mine sites and ASM relies heavily on streams and rivers. In turn polluted upstream 

catchment from large scale mining activities releases uncontrolled toxins, such as cyanide 

into the catchment areas.  All respondents except the one claimed that water in the area 

was used for drinking, bathing, domestic washing, personal hygiene as well as washing of 

minerals.  One respondent claimed that potential harm to community due to contaminated 

water was not an issue since water in that particular area was not used for domestic 

purposes. The respondent from academia commented that accessibility of water in the 

Benguet community does not necessarily mean safe and clean water. 

When asked about the level of exposure to water during ASM activities respondents 

indicated that miners are always in contact with contact. Responses ranged from ‘very 

often’, ‘everyday’, to ‘more than twice a day’.   

5.2.4 Water-related Health and Safety  

Stakeholder interviews conducted for Benguet identified a number of accident types, and 

death, as the main safety concerns resulting from ASM activities. Cave-ins, exposure to 

gaseous fumes and chemical substances, and a general lack of PPE were identified as priority 

concerns across interview responses. Surprisingly, high blood pressure and back pain share 

the second rank for the most frequently mentioned health issues. Given that Benguet is a 

mountainous region, it is possible cold weather may encourage miners to drink alcohol and 

eat fatty food thus contributing to high blood pressure levels.  Alternatively, cultural or 

hereditary reasons may be responsible for this health outcome. Other health and sanitation 

concerns in the ASM community include common colds, cough, fever and flu and poor 

hygiene. It is noteworthy from the interview results that health issues are also associated 

with lifestyle, not necessarily ASM activities. 

Water can be directly and indirectly linked to many of the safety concerns raised by 

interview respondents. For example, water is likely to play a vector role in cave-in and 

landslides incidents, determined by episodic and longer-term catchment flows through the 

surface and underground landscapes. One interview respondent witnessed uncontrolled 

water up to their ankles while inside a tunnel. Literature indicates that unsafe mining 

operations and practices, and unsystematic mining methods employed by the ASM sector 

are often responsible for landslides and cave-ins. 

However, the majority of the safety issues revealed during interview were related to lack of 

personal protective equipment (PPE) among artisanal and small scale miners. Accidents such 
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as slips, trips and falls, and injuries such as cuts and bruises were grouped by participants 

under this ‘lack of PPE’ category.  

5.2.4.1 Safety records and reporting  

When asked if safety records were kept on accidents, injuries and other occupational 

disease experienced among small-scale miners, interview participants either were not aware 

of such records or reporting systems. Some interviewees suggested that NGOs or LGU may 

have records, but admitted these were unlikely to be comprehensive due to a lack of 

monitoring systems in place. Thus, it may be presumed that the majority of accidents at 

small-scale mines are not recorded or reported. 

An opportunity exists here to work with ASM federations, NGOS, LGUs and local community 

leaders to evaluate what records and reporting systems they do have to prioritise health, 

safety and sanitation monitoring efforts. Where records collected are insufficient for this 

purpose, effort could be spent assisting ASM formation and ASM workers on record keeping 

to see how and where behaviour change may reduce risks to their community.  

5.2.4.2 ASM community awareness of safety issues  

The majority of interview participants believed that Benguet miners were aware and careful 

in terms of safety. However, awareness does not necessarily translate to the application of 

good practice commensurate with the level of awareness. For example, provision of PPE is a 

benefit ASM miners receive if they are members of a federation. Yet, lack of PPE was 

identified as one of the major causes of accidents and injuries identified by interview 

participant.  

Despite this apparent lack of translation from awareness to practice, the existence of 

organised federations means miners can pool resources to achieve a common goal of broad 

scale safety improvements. For instance, Benguet ASM has tried to negotiate with the 

Government to make the process of granting of permits for cutting of trees easier because 

timbering is a critical resource needed to build scaffolding to assist pit stability to avoid 

accidents and injuries due to cave-ins in the small tunnels used in ASM mining. Potential 

exists to work with organised ASM federations to create a common goal or objective in areas 

of identified health and safety issues.  

5.2.4.3 Precautions  

When interview participants were asked whether any precautions were taken to prevent 

accidents in ASM, half of the respondents indicated precautions existed but there was room 

for improvement.  Some respondents indicated artisanal and small-scale miners choose to 

ignore health and safety issues in favour of earning a competitive income to support their 

family. Others suggested a lack of regulation and government support to monitor and action 

change prevents progress in the uptake of effective precautions.  Most precautions listed 

concerned PPE or the lack of, but almost none mentioned improving skills or risk 

identification and subsequent assessment and management. 
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5.2.4.4 Sources of health and safety information  

Interview respondents indicated miners learn from co-miners experience of injuries and 

accidents, while others have learned though safety training with LSM companies or 

interaction with NGO workers. Academics, LGU officials, social media and internet sites were 

identified as alternate avenues for accessing health and safety information.  

5.2.5 Water-related Health and Sanitation  

5.2.5.1 Water quality 

Most of the mining activity takes place on riverbeds and banks and releases enormous 

amounts of silt and used chemicals into river systems, dams and lakes. ASM community, 

health and sanitation issues arise alongside these issues, as water resources are at the 

receiving end of these activities. Sanitation issues were not emphasised by any of the 

participants, possibly as it is mostly associated or equated with health, and not considered a 

subject of its own.  

Other issues included:  

• Lack of maintenance of water resources  

• Cyanide leaching plants without properly constructed water treatment basins pose 

threats  

• Lack of mitigation to prevent contamination from upstream processing  

• LGU should be responsible for water quality but there is a lack of integration and 

discussion between mining groups. 

5.2.5.2 Waste management  

Interview responses indicate poor management of waste leading to the contamination of 

nearby water bodies as the major cause of health and safety issues. Interview results 

insufficiently reported or emphasised water management for the case of Benguet, but 

effects were recorded in a similar ASM setting in Indonesia. Problems included no clean and 

safe drinking water, and no waste disposal for the toxic chemicals or any other waste or 

human discharge in the areas. Interview findings concluded that prevailing hygienic 

standards are extremely low in ASM areas hence the cause of many infectious diseases such 

as diarrhoea, typhoid and parasitism (CETEM, 2004).  

Other issues reported by interviewees included: 

• Mismanagement of waste products into water bodies, including major waterways, 

streams and dams 

• Dumping of waste water from processing directly into rivers 
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5.2.5.3 Reported water-related and communicable diseases 
 

Data show no recorded incidence of HIV, tuberculosis and malaria in Benguet, however it is 

noteworthy from the interview results that health issues appeared to be closely associated 

with lifestyle.  As mentioned previously, high blood pressure and back pain shared the 

second rank for the frequently mentioned health issues in the interviews. Interview 

responses to this question also included comments on poor general hygiene among ASM 

communities, lack of provision of adequate sanitation facilities and residents becoming ill 

due to poor water quality. 

5.2.5.4 Access to health services  

Level of access on basic health services by the Benguet ASM is minimal, with those 

provisions available considered basic due to being located in remote upland areas. The 

capacity of available health professionals is also limited, as barangay (local) health workers 

compensate for the irregular presence of a doctor. In terms of health facilities and 

medicines, interview participants suggested services and advice relating to diarrhoea, injury 

management, women’s health and communicable diseases may exist in limited forms within 

the broader community, but these services may not be accessible to ASM communities.  

5.2.6 The Sustainable Livelihoods Framework 

5.2.6.1 Availability of assets to ASM workers and affected communities  

The following table summarises the findings of the case study in relation to the distribution 

and composition of natural, human, social, physical and financial assets identified in the SLF.  

Table 5: Assets available to ASM and their communities – Benguet 

 INTERVIEW FINDINGS DESKTOP FINDINGS 

ASSETS EXAMPLES EXAMPLES 

Natural Minerals, water bodies, land,  Agricultural land, forestry, fishing,   

Human Skilled mine workers, nurses, teachers, business 
owners, trade merchants,  

Lack of skilled labour, but unskilled labour 
is available 

Social Family links, cultural support networks 
(resistance to economic hardships), organised 
and decisive people, existence of federations. 

Group solidarity 

Physical Banks, fuel pumps, vehicles, schools, University, 
internet, mobile phone,  

Poor access roads, poor health services,  

Financial Farming, fishing, forestry  

Sustainable Livelihoods Framework key issues identified by stakeholder interviews to be of 

major concern among ASM and affected communities are presented in Figure 6 and 

summarised below. The key priority areas were community development, social and 

technical assistance, formalisation of the ASM sector and mitigating damage to vital farming 

land and vegetation.   
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Figure 6: Interview responses on issues of concern among artisanal miners and their 
communities – Benguet 

• Social - The underlying drivers of key community concerns are largely related to social 

factors such as financial support of extended families and basic food provision. The ability 

to raise healthy families and earn enough income to meet their survival needs was 

identified as the major issue of concern in ASM communities. Other community concerns 

reflected safety, health, and security issues, as well as lack of improved wellbeing, and 

competition (conflict) with LSM companies. Concerns were also raised about local NGOs 

and some community groups advocating prohibition of mining in any form. 

• Livelihoods - Interview responses indicate that other than safety, health and sanitation 

concerns, the ASM community is worried about their farms and vegetation. The shift 

from agriculture to mining contaminates the soil and water supply and threatens food 

security and development of agriculture in the area (CETEM, 2004). Highland vegetation 

and farming remains an additional means of income to some Benguet miners and their 

families.  The farming cycle allows the community to mine during off seasons. Other 

means of income supporting the community are forestry and kaingin (swidden farming) 

which entails clearing and burning of a patch of forest area for agricultural purposes 

(Cramb et al., 2009). 

• Community development - Local and cultural groups were considered one of the 

strengths in ASM communities as they continue to seek ways of maintaining harmony 

and good relations through equitable sharing of resources among themselves. 

Information campaigns and provision of basic services to sustain and complement the 

existing social system was considered important.  

• Technical assistance - Other issues considered important to the ASM community were 

obtaining technical assistance and information on improved mining methods to increase 

the productivity levels of their operations. Few responses cited issues of unsafe working 

conditions which is important to address as well. 
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• Environmental – Lack of control over unregistered ASM activities creating a high risk to 

the environment was a major concern of interviewees. The use of explosives and cutting 

of trees for timbering are few of the examples of ASM activities that are taking place 

(legally or illegally) but needing close monitoring. Additionally, issues on waste 

management and disposal remain topical and ongoing. 

5.3  Recommendations 

5.3.1 Capacity Building of Key Stakeholders 

Recommendations focussed on creating an environment conducive to allowing stakeholders 

to talk freely and develop common responses to community based issues. A better 

understanding of the environment in which ASM operates, and community needs may be 

achieved by:  

• Encouraging multi-stakeholder and multi-sectoral approach to address ASM issues in an 

integrated manner 

• Building capacity of on the ground ‘change agents’ to translate work on ASM into 

outcomes  

• Conducting on the ground interviews to validate data collected through desktops review 

and on-line interviews to better inform depth of issues associated with ASM and ensure 

content of developed courses targets the needs of the ASM population it is developed for 

and addresses ASM issues for policy formulation and enforcement. 

• Expanding case study materials to include a greater focus on health and safety-related 

issues to better understand the breadth and depth of  

• Supporting and encouraging regulation & recognition of ASM sector.  

5.3.2 Community Empowerment 

Having successful ASM sector community involvement is very important, however the 

community needs to be empowered to be fully involved.  Community development serves 

the majority of the population, which includes families, women and children. It appears 

policies for sustainable livelihoods in ASM are conflicting in that what may seem obvious to 

stakeholders seems discreet to the miners themselves. Poverty and the attractiveness of 

immediate money from the mining industry attract children and women to work in the 

mines which pose notable risks. This in turn threatens not only the immediate water 

resources due to weak governance but even the safety, health and sanitation conditions of 

ASM communities involved, however, ASM inarguably contributes to the local economy in 

the community and the case study demonstrates a community cultural dimension 

apparently strengthened with local influence. It is therefore, argued that future policy 

engagements and correspondence should be reinforced locally among Elders, federation 

heads and the Tribal Council.  
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6 Case Study Comparative Analysis 

The two case studies aimed at understanding livelihood challenges faced by ASM and 

surrounding communities in two locations, Tarkwa, Ghana and Benguet, Philippines. The 

approach enabled identification of the substantial contribution of ASM to poverty reduction 

as well as the challenges, which include policy gaps, and the complexity of ASM, which 

means the SLF may be useful to help understand the health, safety and sanitation issues 

affecting artisanal miners and offer alternative livelihood interventions.  

6.1  Common Themes Emerging 

Despite potential difficulty of analysis between case studies (due to the number or interview 

responses received by each researcher), a number of common themes were identified to be 

relevant across both ASM communities. 

6.1.1 Key Institutional Stakeholders 

Commonality between case studies was quite marked when considering key institutional 

players. Both studies highlighted a broad spectrum of players including mining regulators, 

natural resource management and sciences authorities, SSM federations, LSM companies, 

local government units, district assembly members, tribal councils, indigenous peoples 

organisations, chiefs/traditional authorities, non-government organisations, academic 

institutions, private contractors, and local/ international donor groups. This finding 

highlights the need for future IM4DC training courses to be inclusive of cross-sectoral and 

multi-disciplinary expertise – as a means to build capacity to achieve sustainable 

development goals. 

Participants in both case studies indicated the Government holds the greatest level of 

regulatory influence within the ASM sector to bring around change, while the community 

holds the strongest influence on community actions and behaviours.  Weaknesses in existing 

governance structures were identified, including excessive bureaucracy, over-centralization, 

and ongoing absence of recognition or support for ASM.  In the Benguet region study the 

Tribal Council was believed to offer the greatest help in the resolution of conflicts involving 

land ownership/claims, sharing of benefits, and interpretation of agreements.  This shared 

dynamic between influential regulatory and community leaders presents an opportunity to 

design future courses to facilitate participatory learning between both parties to maximise 

sustainable mining and livelihood outcomes. 

6.1.2 Water Supply, Access and Use 

Participant responses from both studies specified the main sources of water as surface 

derived, comprising river systems and streams, and sometimes spring water, bore water or 

hand dug wells, with some respondents indicating that in Tarkwa region people buy water 

from vendors especially for drinking.  Both studies indicated that while access to natural 

water bodies may be high, access to clean water is low. Interviews from the Tarkwa region 
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further revealed that some people use piped water but others rely on streams, boreholes, 

hand-dug wells and rivers for domestic use. Interview results indicated that while water is 

used by ASM and surrounding communities for drinking, cooking, domestic washing and 

personal hygiene purposes, water from the same sources was also considered an important 

resource in ASM processing activities. 

6.1.3 Water-related Health and Safety Issues  

Across both case studies a lack of knowledge on how to construct safe mining pits to prevent 

accidents or mitigate the severity of accidents was raised as a potential causal factor for 

accidents, with both studies indicating accidents in ASM were often considered to be 

associated with a lack of Personal Protective Equipment (PPE) such as gloves, dust masks, 

boots and helmets. Accidents recounted, such as slips, trips falls, and injuries such as cuts 

and bruises, suggest a lack of understanding about effective preventative mitigating 

controls. The Tarkwa region study indicated one-quarter of the mentioned accidents were 

directly water-related while others might be indirectly related to water. 

Both studies indicted a lack of reliable records on accidents among ASM with currently no 

documented basis for actions and measures to be taken to avoid similar accidents in future. 

Lack of usable records is largely due to the governing legislation which has no requirement 

for ASM operators to maintain any form of health, safety or environmental records.  Some 

interviewees from the Benguet study suggested that NGOs or LGU may have records, but 

unlikely to be comprehensive due to a lack of monitoring systems in place. This would lead 

one to conclude that that the majority of accidents at small-scale mines are not recorded or 

reported. 

While the majority of Philippine interview participants believed that Benguet miners were 

aware and careful in terms of safety awareness they did not believe this necessarily 

translated to good practice commensurate with level of awareness. Seven of the ten 

Ghanaian respondents indicated they were aware of, but did not actively take action 

towards protecting themselves.  Reasons for non-action included a distinct lack of concern 

over health and safety implications, competing financial incentives outweighing health 

concerns, competing family priorities over community impacts, feeling no control over their 

own health and safety, and ignorance / disbelief in harmful outcomes.  

Despite the apparent lack of translation from awareness to practice demonstrated in the 

Benguet region study, the existence of organised federations means miners can pool 

resources to achieve a common goal of broad scale safety improvements. As an example, 

Benguet ASM attempted negotiation with the Government to streamline the process of 

granting of permits for cutting of trees as timbering is considered a a critical resource for 

building scaffolding to assist pit stability and avoid accidents and injuries due to cave-ins in 

the small tunnels used in ASM mining.  

When considering sources of health and safety information, six of the ten Tarkwa region 

respondents identified the EPA, Minerals Commission and District assemblies as their 

primary source of information relating to safety, health and sanitation. The remaining 

respondents identified media (radio, TV, social etc.), supplemented by verbal 

communications among colleagues or with community chiefs, and ministry for health or 
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health insurance companies – to be their primary sources for such information. Professional 

training, short courses, information centres, academia and NGOs were the lowest ranked 

sources of information among the group.  Benguet interview respondents indicated miners 

learn from co-miners experience of injuries and accidents, while others have learned though 

safety training with LSM companies or interaction with NGO workers. Academics, LGU 

officials, social media and internet sites were identified as alternate avenues for accessing 

health and safety information.  

6.1.4 Water-related Health and Sanitation  

Stakeholder interviews revealed water supplies in both Tarkwa and Benguet to be of poor 

quality. Participants stressed that water pollution was a major issue among ASM and 

affected communities, indicating artisanal miners and their communities are affected by 

water-related diseases caused by water pollution from human wastes, waste rock and 

tailings.  Sanitation issues were not emphasized by any of the participants, possibly as it is 

mostly associated or equated with health, and not considered a subject of its own.  Whilst 

the disposal of mercury is a significant concern in Ghana, cyanide leaching plants and poorly 

constructed water treatment basins pose significant threats in Benguet.  

All the participants acknowledged that there are no proper means of waste disposal in most 

of the ASM sites and in the communities where they live, which often results in open 

defecation and wastes finding their way into water bodies.  Interview results insufficiently 

reported or emphasised water management for the case of Benguet. Besides human wastes, 

two other by-products are generated during mining process (1) waste rocks which is 

mineralised rocks with uneconomical value, and (2) tailings which is the slurry that remains 

after gold extraction. These types of wastes contains heavy metal such as mercury and 

cyanide and are hazardous to human health when consumed through water or fish from 

water bodies contaminated with these metals and human wastes.  

6.2   Points of Difference 

6.2.1 Reported Water-related and Communicable Diseases 

Approximately 70% of the diseases identified in interviews for the Tarkwa case study were 

water-related and were pointed out to be common both in the mine sites as well as the 

surrounding communities, with malaria, diarrhoea, skin diseases and mercury poisoning 

were identified as the most prevalent diseases.  Other communicable disease such as 

tuberculosis and STDs were also identified. Understanding the health outcomes of these 

diseases may aid future research to focus and build a better picture of community-scale 

health issues affecting artisanal miners. 

Topic experts stated that women play a significant role in ASM communities, yet those 

interviewed and working in this space did not make the connection between women’s 

health and WASH. Perhaps by improving WASH support services such as provision of 

washrooms, improved toilets, and hand washing facilities might indirectly improve women’s 

health, and hence their productivity to reduce their poverty and vulnerability. Indeed, 

directly combating poor hygiene behaviours of children under 5, pregnant women and the 
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elderly could have a dramatic impact on improved livelihood outcomes for these 

communities.  

It is noteworthy that interview results from Banquet indicate that the primary health issues 

affecting ASM communities appear to be more closely associated with lifestyle; e.g. high 

blood pressure and back pain shared the second rank for the frequently mentioned health 

issues in the interviews. However, interview responses also included indicated poor general 

hygiene among ASM communities, lack of provision of adequate sanitation facilities and 

residents becoming ill due to poor water quality were ongoing issues. 

6.2.2 Access to Health Services 

Stakeholder interviews revealed that the level of access to health services and advice on 

communicable diseases, water quality, and sexually transmitted diseases including HIV/AIDS 

was high in the Tarkwa region. However, the informality of ASM often prevents these miners 

from accessing available services in fear of exposing their illegal activities. In contrast, the 

level of access to basic health services by the Benguet ASM was considered minimal, with 

those provisions available considered basic and located in remote upland areas. The capacity 

of available health professionals was also limited.  

In terms of health facilities and medicines, interview participants indicated services and 

advice relating to diarrhoea, injury management, women’s health and communicable 

diseases may exist in limited forms within the broader community, but these services may 

again not be accessible to ASM communities. It is not clear if inaccessibility is due to the 

same reasons as outlined in the Tarkwa case study.  

6.2.3 Community Concerns and Priorities 

Using the asset based approach of the SLF allowed community concerns and priorities to be 

drawn out from the interview data – adding new knowledge to the published literature. As 

can be seen from the graphs below, differences exist in the magnitude of the concern.  

While the Tarkwa study indicated environmental issues as the major concern amongst 

respondents, followed by livelihoods, community development and social issues, in contrast 

the Benguet study presented almost the reverse order of priority with social issues and 

technical concerns being the major concerns expressed, followed by community 

development, livelihoods and finally environmental issues.  

Table 6: Community concerns and priorities 

Tarkwa, Ghana 
Benguet,Philippines 

Environment Social 

Livelihoods Livelihoods / technical assistance 

Community development Community development 

Social Environment 
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This difference may have been a result of the smaller number of potential interview 

candidates who became respondents for the Benguet study, or it may reflect genuine 

variation in concerns related to demographics and intrinsic community structural differences 

between countries, or it may reflect the differences in the make up of ASM within each 

country.  A recommendation arising from the final workshop (discussed in further detail 

later in this report) is to gather further on –the-ground information to enrich case study 

findings and better inform the content of future courses developed in this area.   

6.2.4 Capacity Building of Key Stakeholders 

Both case studies highlighted encouraging multi-stakeholder and multi-sectoral approach to 

address ASM issues in an integrated manner as high priority areas for capacity building of 

stakeholders.  The Benguet study focussed on a community based theme stressing the need 

for an environment conducive to allowing stakeholders to talk freely and develop common 

responses to community based issues. The Tarkwa study indicated the need to gain an in 

depth understanding of infrastructure and access to support services for miners and their 

families.  Both studies indicated a better understanding of the environment in which ASM 

operates, and community needs may be achieved by:  

• Encouraging multi-stakeholder and multi-sectoral approach to address ASM issues in an 

integrated manner 

• Building capacity of on the ground ‘change agents’ to translate work on ASM into 

outcomes. 

Both studies highlighted the value of conduction further on the ground interviews / round 

table discussions to validate data collected through desktop review and on-line interviews. 

Expanding case study materials to other water bodies/catchment locations may help better 

understand the breadth and depth of ASM issues for policy formulation and enforcement, 

which in turn would facilitate development of course materials focused on improved 

understanding of the impacts and management strategies needed to manage health, safety 

and sanitation outcomes. 

6.2.5 Community Empowerment 

Having successful ASM sector community involvement is very important, however the 

community needs to be empowered to be fully involved.   Community development serves 

the majority of the population, which includes families, women and children. It appears 

policies for sustainable livelihoods in ASM are conflicting in that what may seem obvious to 

stakeholders seems discreet to the miners themselves.. Poverty and the attractiveness of 

immediate money from the mining industry attract children and women to work in the 

mines which pose notable risks. This in turn threatens not only the immediate water 

resources due to weak governance but even the safety, health and sanitation conditions of 

ASM communities involved, however, ASM inarguably contributes to the local economy in 

the community and the case study demonstrates a community cultural dimension 

apparently strengthened with local influence. It is therefore, argued that future policy 

engagements and correspondence should be reinforced locally among Elders, federation 

heads and the Tribal Council.  
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Both studies indicated that in conjunction with building capacity of ASM stakeholders, it is 

essential to create a framework that empowers communities to actively influence their 

livelihood outcomes. The Tarkwa case study findings indicate ASM communities do not 

currently have the capacity to sustain their livelihoods through other economic activities 

independent of mining, whereas in contrast the Benguet study indicates ASM operators are 

still involved in farming activities to some degree to support their livelihoods. Both studies 

emphasised the need for capacity building within community leaders with influence to 

empower informed community engagement which in turn could potentially help manage 

water-related health, safety and sanitation risks identified from the grass roots up. 

Empowering individuals and communities to influence their livelihoods outcomes were seen 

in both studies as critical elements to effecting sustainable change benefitting these 

communities in both countries. 
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7 Market Research 

7.1  Demand, Supply and Investor Report 
 

Market research was conducted to complement case studies from artisanal mining in Ghana 

and the Philippines and work towards a Business Case Report for a new IM4DC course. The 

objective was to scope the potential for co-designed and co-delivered short courses that 

brought together the disciplinary expertise of the project team and affiliated institutions. 

The market research comprised two components: a targeted online Market Needs Analysis, 

and a desktop Global Market Analysis. Potential investment opportunities that might 

support the development of short course/post graduate offerings in water-related mining 

safety, health and sanitation of ASM and their affected communities were also considered, 

although were not the primary focus of the market research. 

7.1.1 Market Needs Analysis  

The market needs analysis online survey (Appendix 1.3) comprised 11 questions which were 

a mix of multiple choice and open ended styles. Questions were designed to gain an 

appreciation of the survey participants background and experience, education and training 

needs, preference for tailored course design and deliver styles, expectations of course costs 

and access to required funds, and the option to be informed of project outcomes. The 

survey was hosted by the International Water Centre. 

The survey was launched in conjunction with the action research survey – embedded within 

a news item released on the International Water Centre website (Appendix 1.4). 

Unfortunately, a delayed launch (due to slow ethics approval time frames followed by 

IM4DC and project staff being on leave) meant it was not possible to also post the news item 

and survey through the M4D website and alumni networks. Cumulatively, these factors had 

a significant impact on the exposure / reach of the market needs analysis to the target 

audience e.g. professionals working with, or living in, communities with ASM activities. 

Over 20 participants entered the site indicating interest in the topic. However, only on 

survey was completed and submitted in full. The high dropout rate coincided with the 

gateway screen question requiring the participant to declare they had relevant experience 

and/or lived in a community with ASM communities. In hindsight, removal of this question 

may have prompted further submissions.  

7.1.2 Global Market Analysis 

Desktop research was conducted as a global training competitor analysis, which captured 

relevant courses supplied by the world’s top 50 universities (listed in Times Higher Education 

2013-14), non-top 50 universities and non-universities (NGOs, government funded or private 

consultants).  
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7.1.2.1 Top 50 universities 

Courses were searched according to schools/departments which contained the words 

‘Mining’, ‘Sustainability’, ‘Africa’, ‘Economics’, ‘Environmental Sciences’, ‘Health Studies’, 

‘International or Global Development’, ‘Engineering, Science’, ‘Occupational Health’ and 

‘Public Health’. Development courses offered by these schools had to make reference to 

ASM or development. Whereby, development was clearly identified as being in the context 

of global/national development or towards bettering developing nations.  

Figure 7 shows the Master’s Degree was the most common course type offered with 23 of 

the top 50 universities offering a relevant Master’s Degree. Post Graduate certificates were 

the second most common course type offered and were all linked to a relevant Master’s 

Degree. Table 7 shows most relevant courses were cross-departmental/multi-disciplinary 

with Health-Sustainability/Development being the most popular combination. None of the 

courses were specifically related to ASM, but applied more generally to developing contexts. 

Asian universities offered very limited information on courses which was published in 

English. 

   

 

 

 

 

 

 

 

 

Figure 7: Relevant courses offered by the world’s top 50 universities 
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Course cost were often difficult to locate and varied depending on electives, course stream 

or currency variations. Most costs for Master’s Degrees could be locate and have been 

summarized in Figure 8. As illustrated full time (FT) and part time (PT) costs are not direct 

ratios. Similarly, maximum and minimum course costs across international and residential 

fees did not originate from a common university. Most of the universities clearly advertise 

scholarships to assist student funding. Nine of the top 50 universities offer PT courses and 

only 4 offered on-line courses.  

 

 

Table 7: Cross-departmental and multi-disciplinary courses from Top 50 Universities 
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7.1.2.2 Non-top 50 Universities 

Other, non-top 50 universities, which were highlighted in ASM literature and websites were 

investigated. Below is a list of universities who positively engaging in ASM. Relevant courses 

hosted by non-university groups were collated from survey data or searched on the internet 

using key words such as ‘mining’, ‘training courses’ and ‘developing countries’. Below is a list 

of groups in alphabetical order who historically, currently or intend on running future 

courses to ASM stakeholders. A few companies, such as RCS Global, performs consulting for 

companies and governments to manage ASM risks and identify co-habitation opportunities 

with ASM communities. Specific clients were not mentioned. The Philippine Center for 

Water and Sanitation does not focus on ASM, but is thought to be relevant working in ASM 

locations.  

While very few courses existed, a few course provided should be highlighted:  

• The National Small Scale Mining Centre in Papa New Guinea (PNG) offers training of high 

relevance but only to local stakeholders.   

• The Canadian International Institute of Extractive Industries and Development’s (CIEID) 

recent initiative, the International Training Centre for Artisanal Miners (ITCAM) initiative, 

should be recognised. In December 2013, a workshop was held with delegates from 

Indonesia, Ecuador, Brazil, Mexico, Canada and New Zealand to learn about establishing 

training centers in their home regions  

• Communities, Artisanal and Small-Scale Mining (CASM) was launched in 2001 and is 

arguably the world’s largest ASM focused group. They share a similar focus of improving 

the sustainability of ASM, however, instead of developing international training they 

engage in knowledge development and sharing, technical assistance and research and 

grants programs to target specific regions or knowledge gaps.  

7.1.2.3 Investors 

Potential investors were extracted from ASM reports or internet searches according to their 

participation in ASM, environmental awareness, WASH, mining in developing contexts or 

Figure 8: Cost of Master’s degrees with related topic material 
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improving developing contexts. Investors are listed in Table 8. The websites of many 

international investors listed showed a direct interest in Ghana and the Philippines, but have 

not been duplicated in the ‘Africa/Ghana’ and ‘Philippines’ investors’ column. Many of these 

investors are considered as potential consumers of the proposed course. Other groups such 

as Post Mining Alliance, International Mine Water Association (IMWA), Alliance for 

Responsible Mining, Women in Mining (WIM) and Third World Network (Africa) are not 

investors, but should be noted for their networking capabilities and could be valuable in the 

promotion of any new course.  
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Table 8: List of potential investors 

International Investors Africa/Ghana Investors Philippine Investors 

 Action Aid 

 Artisanal Gold Council 

 Bill and Malinda Gates 
Foundation 

 Blacksmith Institute 

 Christian Aid 

 Department of Foreign Affairs 
and Trade (DFAT)(Aust.) 

 Global Environmental Faculty 
(GEF) 

 IDRC (International 
Development Research Centre) 

 IIED (International Institute for 
Environmental and 
Development) 

 International Labour 
Organisation (ILO) 

 IMCC (International Council on 
Mining and Metals) 

 Large mining companies 

 North South Institute (NSI) 

 OECD  (Organisation for 
Economic Co-operation and 
Development) 

 Swiss Agency for Development 
and Cooperation (SADC) 

 UK Department for International 
Development  (UK DFID) 

 UNEP (United Nations 
Environnemental Programme) 

 Unicef 

 UNFPA (United Nations 
Population Fund) 

 UNID - United Nations Industrial 
Development 

 USAID 

 Water Aid (UK) 

 World bank (support CASM) 

 World Health Organisation 
(WHO) 

 Global Water Partnership (GWP) 

 African Development 
Bank Group 

 Consultancy Africa 
Intelligence 

 National Union of Mine 
Workers (Africa) 

 Ghana Chambers of 
Mines (Ghana) 

 Inspectorate Division of 
the Minerals 
Commission (Ghana) 

 Minerals Commission 
(Ghana) 

 Precious Minerals 
Marketing Company 
(Ghana) 

 

 Asian Development 
Bank (Philippines) 

 Child Fund 
International  
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8 Workshop Outcomes  

The action research element of this project combined desktop research, semi structured 

interviews and topic expert reviews of 2 case study locations to inform and prioritise topics 

areas for a future IM4DC capacity development short course. The market needs analysis in 

part determined the demand, supply and prospective sources of finance to contextualise 

action research findings with respect to novel and sustainable short course offerings in this 

space.  

8.1  Workshops 

Essential to the shaping of this project was two structured workshops, one conducted in the 

early phases of the project to scope and determine how the three institutions could work 

together with a common focus on water-related health, safety and sanitation issues, and a 

second conducted towards the end of the project to inform the way forward utilising the 

combined information from the action research element and the market needs analysis.    

8.1.1 Workshop 1 

The initial workshop held in Brisbane, was attended by the project team comprising W/Prof 

Mark Griffin (UWA), Danellie Lynas (MISHC), Sarah Goater (IWC), Gernelyn Logrosa (MISHC 

PhD candidate), Evelyn Kamanga (IWC Masters Candidate), Melissa Chapman (PhD 

candidate ALL- UWA), and Alycia Moore (IWC).  Specialist input was sought from topic expert 

Ben Fawcett (WASH), Lynda Lawson (Centre for Social Responsibility in Mining- CSRM), 

Natasha Danoucaris (CWiMi), Professor David Cliff (MISHC Centre Director), Martin Ayisi 

(visiting researcher from Ghana), Nina Collins (CSRM), and Assoc Pro Carmel Bofinger 

(MISHC).  The agenda for the workshop is provided Appendix 1.5. 

• Peer-to-peer learning was promoted through student and guest presentations on topic-

relevant subject matter, followed by activities designed to focus the project team to 

achieve desired action-research and business case outcomes.  

• Multi-disciplinary learning frame-works and potential research frameworks were 

discussed, with the asset based approached of the SLF adopted for the action research 

design component of the project.  Case study locations were decided on based on 

student backgrounds, interests and availability of on the ground contacts to assist with 

project design set up, and initial research questions were developed to focus and inform 

case study materials.  

• A brief market review strategy presented by Ms Alycia Moore, later formed the basis for 

a global market needs analysis undertaken for the project. Final discussion focussed 

around development of a short course training business case and consideration how this 

may evolve from both the action research components and a global market needs 

analysis survey.   
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8.1.2 Workshop 2 

Workshop 2 was held later in the project lifecycle (early May) when case studies and market 

needs analysis were completed. Held in Perth, the workshop was attended by W/Prof Mark 

Griffin, Melissa Chapman, Helen Langley, Sarah Goater, Danellie Lynas, Gernelyn Logrosa, 

Evelyn Kamanga, Carmel Bofinger, and Alycia Moore. The agenda for the workshop is 

provided Appendix 1.6. 

• Ms Melissa Pearce from the Accelerated Learning Laboratory provided a presentation 

highlighting the key components of short course design.  Drawing on the expertise of the 

ALL in short course development and delivery is considered key to the success of courses 

developed from project findings.  

• Ms Evelyn Kamanager and Ms Gernelyn Logrosa presented their respective case study for 

the Ghana and the Philippines - cumulatively collected from desktop and interview 

approaches. Key findings and project limitations were presented and discussed among 

the project team, with an agreed for students to break out in the afternoon to 

commence developing their case study report structure.  

• In combination, the key case study and market needs analysis findings paved the way for 

discussion on potential course design, including whether or not enough information had 

been generated to inform development of a business case supporting course 

development in this space. It was concluded that while some valuable information had 

been obtained from the interviews, there was insufficient grounds to develop the 

business case without further in-country consultation.  
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9 Conclusions 

While research from this project indicates both a high demand for a water-related mining 

safety, health and sanitation ASM short course and a gap to meet this demand, action 

research findings indicate further consultation is needed to validate case study findings. 

Round table discussion would encourage dialogue to enable knowledge synthesis and 

establish shared consensus for future course development. From this process, a business 

case could be developed to provide robust materials that capture in-depth understanding on 

ASM challenges this area. 

Custom designed adult education courses informed by an SLF approach, would offer the 

opportunity for novel, integrated training and knowledge transfer in occupational and 

community health and safety improvements tailored to both strengths and weaknesses of 

individual ASM communities. Top down and bottom up approaches to capacity building are 

needed, with emphasis on participatory engagement of influential ‘change agents’ or 

‘champions’ across institutional and community based stakeholders to maximise uptake, and 

demonstrate positive measurable outcomes. 

Preliminary market research undertaken highlights increasing awareness of the supply-

demand gap. The most relevant post-graduate courses offered by the top 50 universities are 

Master’s Degrees. A substantial list of potential investors has been generated within this 

report at an international level. Many of these investors may be considered potential 

consumers of a water-related mining safety, health and sanitation ASM short course. 

Partnerships with some of these investors, such as CASM, could benefit a future course. 

Additionally, market research findings highlight potential consumers and investors exist in 

addition to Ghana and the Philippines, and include China, Brazil, Indonesia, Africa, India and 

Mongolia indicating there is merit in considering the development of a more generic course 

that can be tailored on demand to international consumers. 

Action research findings indicate techniques to develop participant’s leadership and 

influencing skills to effect change are considered an essential core component of all topic 

materials generated. Targeting government officials and influential leaders in the 

communities such as Chiefs would build capacity to create a more enabling environment for 

ASM operation, while enabling broad scale positive change to community health, safety and 

sanitation outcomes. Interview findings suggest officials in various government agencies and 

departments are considered to hold a high level of influence and would therefore be a good 

initial target audience. However, to truly enable grass root leadership participants across 

influential stakeholder groups identified should be considered.  

This project encountered some significant hurdles from the outset which impacted on 

achieving the original objectives and desired outputs of this study.  While some of these 

challenges were unavoidable due to unforseen personal circumstances (unplanned illness, 

unscheduled personal leave and interstate/overseas work schedules of CI’s), and emerging 

divergent student objectives, deadlines and schedules, issues inherent to project funding 

structure included delay in project start date due to contractual matters. Further, project 

funding largely covering logistical costs and student support only, thereby limiting the 
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amount of funding available for academic time which in turn hinders prioritisation among 

larger competing initiatives.   

The potential absence for future funding from IM4DC was considered an impediment to 

realising collaborative objectives for future course planning and content development. A 

challenge arising in modern academic and research institutions is fully accounting for time 

and expenses dedicated to projects like this. This one of the considerable limitations of this 

type of Action-Research funding. This collaborative initiative worked largely due to 

considerable in-kind expertise and resources offered by the partner universities and IWC. To 

fully leverage the skills and expertise offered across all parties in the future would require 

significantly greater financial contributions which was not available at the time of 

completing this report. Indeed, the nature of the financial climate was a dis-incentive to 

funding significant up-front time and investment in the absence of a confirmed client and 

budget.  

Limitation aside, the project did provided valuable insight into the area of water-related 

health, safety and sanitation issues and provided initial materials (templates and 

questionnaires) that may be used to assist research undertakings in this space.  Findings 

aligned with the International Mining for Development Centre (IM4DC) hypothesis “that 

Mining in developing countries can contribute to improved development outcomes for that 

country and its people”. Particularly in the case of Ghana where focused efforts could lead 

to dramatic improvement in the livelihoods of ASM communities.  
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1.1  Tarkwa, Ghana: Summary of interview results  
 

GHANA: SUMMARY OF INTERVIEW RESULTS       

 

QUESTIONS RESPONDENTS 

Q4. Key organisations or community groups working with 
respondents 

R1 R2 R3 R4 R5 R6 R7 SUM 

Non-government Organizations (NGO) X X X   X X 5 

Local Government Unit (LGU) X X X   X  4 

Mines and Geosciences Bureau (MGB)  X X X X   4 

Artisanal &Small-scale miners (ASM)/ ASM  Community    X X X  3 

Tribal Council,Indigenous People Organizations (IPO) X  X     2 

Academe/ University  X     X 2 

Large scale mines   X X    2 

ASM with permits/ ASM federations with permit   X  X   2 

Department of Science and Technology (DOST)    X X   2 

Private Contractors    X X   2 

Environmental Management Bureau (EMB) X       1 

Mining industries X       1 

Non-ASM local community in Benguet     X   1 

World Bank (WB)       X 1 

Asian Development Bank (ADB)       X 1 

UNIDO       X 1 

National Government       X 1 

                 
Q.5 Most helpful and reliable organisations to do 
respondents’ job 

R1 R2 R3 R4 R5 R6 R7 SUM 

Local Government Unit (LGU) X X X  X  X 5 

Non-government Organizations (NGO) X X    X X 4 

Academe/ University  X     X 2 

Mines and Geosciences Bureau (MGB)  X   X   2 

Tribal Council,Indigenous People Organizations (IPO) X       1 

Environmental Management Bureau (EMB) X       1 

Mining industries X       1 

ASM with permits/ ASM federations with permit   X     1 

Department of Science and Technology (DOST)     X   1 

Department of Environment and Natural Resources     X   1 

Professionalorganisations (Society of Metallurgical Engineers 
of the Philippines) 

    X   1 

         

Q.6 Explain further why the groups mentioned in Q. 5 R1 R2 R3 R4 R5 R6 R7 SUM 

Due to transparency awareness X       1 

Since neutral ground through the use of science and 
technology 

 X      1 

LGU strengthens capacity and have regular programs for 
ASM 

  X     1 
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Not comparable due to different roles    X    1 

Provide project funding and other assistance     X   1 

         

Q.7 The most influential organizations/groups R1 R2 R3 R4 R5 R6 R7 SUM 

Local Government Unit (LGU)  X    X X 3 

Mines and Geosciences Bureau (MGB)  X     X 2 

Provincial Governor   X     1 

Tribal Council   X     1 

Artisanal &Small-scale miners (ASM)/ ASM  Community    X    1 

Department of Science and Technology (DOST)     X   1 

         

Q.8 Additional information for Q. 7 R1 R2 R3 R4 R5 R6 R7 SUM 

Tribal Council helps greatly in resolution of conflicts 
involving land ownership/claims, sharing of benefits, and 
interpretation of agreements 

  X     1 

80% of gold production produced by SSM is unregulated and 
thus loss to national economy 

   X    1 

         

Q.9& Q.10 Access to physical resources within organisation R1 R2 R3 R4 R5 R6 R7 SUM 

Internet X X X X X X X 7 

Mobile phone X X X X X X X 7 

Infrastructure/Physical buildings X X X X X X X 7 

Vehicles X X X X X  X 6 

Organisational Email X  X X X  X 5 

Other communication means (fax) X   X X X X 5 

Other resources (GPS,camera)   X X    2 

Mining programs and sampling tools    X    1 

In situ monitoring equipment X       1 

         

Q11 Multiple forms of income for ASM and the community R1 R2 R3 R4 R5 R6 R7 SUM 

Farming  X X X X X X 6 

Selling merchandises   X X     2 

Job as government employee, officials   X X    2 

Fishing       X 1 

Job as military personnel   X     1 

Forestry, kaingin     X   1 

No other forms of income X       1 

         

Q13a. Important to ASM Community R1 R2 R3 R4 R5 R6 R7 SUM 

Feeding family and financial support for family  X X   X X 4 

Technical assistance and information campaign X   X    2 

Sharing of resources     X   1 

         

Q13b. Strengths of the community R1 R2 R3 R4 R5 R6 R7 SUM 

Organized as federation; decisive X   X X   3 

Community sharing; Cultural groups  X     X 2 

Opportunity to extract gold   X     1 

LGU engage with ASM      X  1 
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QUESTIONS RESPONDENTS 

Q13c. Community leaders with strongest 
influence 

R1 R2 R3 R4 R5 R6 R7 SUM 

Elders/ Seniors, tribal leaders, IP’s  X   X X X 4 

Federation officers   X X X   3 

Local officials X      X 2 

Financers X     X  2 

Middlemen      X  1 

Long-time miners       X 1 

         
Q13d. Issues the ASM community are worried 
about 

R1 R2 R3 R4 R5 R6 R7 SUM 

Safety  X X X   X  4 

Health X X      2 

Security  X      1 

Lack of government support to improve well being    X    1 

Competition with multinational companies/LSM     X   1 

Too many people mining, crowding      X  1 

Not good LSM relations      X  1 

Sustainability of their livelihoods to help them 
raise their families 

      X 1 

Q13e. Are men and women concerned of the 
same things? 

R1 R2 R3 R4 R5 R6 R7 SUM 

Yes, same X  X  X  X 4 

Women more concerned  X      1 

No    X    1 

Men more concerned since they are inside the 
tunnels 

     X  1 

         
Q13f. Different concerns from other groups of 
people 

R1 R2 R3 R4 R5 R6 R7 SUM 

Yes  X  X    2 

Farming; Migrants doing highland farming   X  X   2 

None X       1 

Local NGOs&community groups advocating total 
banof mining in any forms 

      X 1 

         
Q13h. Sources of safety, health and sanitation 
information 

R1 R2 R3 R4 R5 R6 R7 SUM 

Personal witness and experience with co-miners   X X  X X 4 

Non-government Organizations (NGO), CBO X X   X   3 

Academicians     X  X 2 

Local Government Unit (LGU)  X    X  2 

Internet     X   1 

         
Q13g. Are these people aware of H&S or 
Community health issues? 

R1 R2 R3 R4 R5 R6 R7 SUM 

No X   X    2 

Yes, but choose to ignore  X      1 

Yes, but difficulty in solving   X     1 

Yes, but involved cost is high   X     1 
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Definitely aware but not necessarily practice due 
to priority of survival. 

    X   1 

Yes, people get sick because of the water      X  1 

Yes       X 1 

                 

Q13h. Where do they get their information? R1 R2 R3 R4 R5 R6 R7 SUM 

observation and co-miners; practice and 
awareness through time 

  X X  X X 4 

Academe/University     X  X 2 

NGO (local and international)  X   X   2 

LGU  X    X  2 

National government  X      1 

Concerned agencies X       1 

Internet     X   1 

         
Q14. Things that would make a positive change 
to the community 

R1 R2 R3 R4 R5 R6 R7 SUM 

Knowledge of safety and health to ASM X  X    X 3 

Fund for research and development (improve  
recovery, tech support) 

  X X   X 3 

Formalization of ASM X X      2 

Support services (access to health centres, school, 
training) 

 X    X  2 

Long-term measures of general, holistic education 
(ASM empowerment) 

    X   1 

Opportunity for discussion among stakeholders      X  1 

Employment and alternative livelihoods       X 1 

Environmental impact awareness X       1 

                

Q16 How often people are in contact  with water R1 R2 R3 R4 R5 R6 R7 SUM 

Very often X    X   2 

Everyday    X  X  2 

Very, very often   X     1 

More than twice a day       X 1 

               
Q17. Water supply and sanitation situation R1 R2 R3 R4 R5 R6 R7 SUM 

Water available from rivers but of poor quality X    X   2 

No/Lack provisions for sanitation  X X     2 

Mismanagement of waste     X X  2 

Dumping wastewater from processing directly to 
rivers 

X       1 

Poor hygiene  X      1 

Miners have difficulty accessing safe water supply 
in mine sites 

  X     1 

Residents get sick due to poor water quality      X  1 

ASM rely on streams, river     X   1 

Witnessed uncontrolled water up to ankle while 
inside tunnel (risk) 

     X  1 

Urban areas have more access to safe water than 
rural areas 

  X     1 

Lack of maintenance of water resources    X    1 
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QUESTIONS RESPONDENTS 

Q18a. Specific injury types in ASM aware of R1 R2 R3 R4 R5 R6 R7 SUM 

Injuries due to lack of PPE X X X X  X  5 

Injuries due to cave-ins X   X X  X 4 

Injuries due to accidents   X   X X 3 

         

Q18b. Occupational diseases in ASM aware of R1 R2 R3 R4 R5 R6 R7 SUM 

Diarrhea X  X   X  3 

Respiratory illness (due to lack of PPE)    X  X X 3 

Backpains     X  X 2 

High blood pressure    X X   2 

Common colds, cough, fever, flu       X 1 

         

Q18c Records kept on accidents and diseases R1 R2 R3 R4 R5 R6 R7 SUM 

NGO and LGU have records but not comprehensive  X   X   2 

Not sure    X  X  2 

Lack of monitoring   X    X 2 

                

Q19 Precautions taken to prevent accidents and diseases R1 R2 R3 R4 R5 R6 R7 SUM 

Precautions need improvement   X X   X X 4 

ASM choose to ignore health and safety issues to earn 
income 

 X   X X  3 

Learn from co-miners’ experience of injuries and accidents   X X    2 

LGU should initiate; LGU should be responsible X      X 2 

ASM is unregulated     X  X 2 

Safety and health awareness is conducted X       1 

Lack of government support    X    1 

ASM aware of precautions due to past working experience 
with LSM 

    X   1 

         

Q 20 Level of access to services and advice R1 R2 R3 R4 R5 R6 R7 SUM 

Diarrhea X    X X  3 

Poor access to services, not felt by ASM  X X X    3 

Communicable disease       X 1 

Women’s health     X   1 

Injury management     X   1 

Not defined for all X       1 

Minimal since ASM areas are remote       X 1 

STD/HIV        0 

         

Lack of mitigation to prevent contamination from 
upstream processing 

   X    1 

Drinking water is sourced from upland streams 
through pipelines. 

      X 1 

Cyanide leaching plants without properly 
constructed water treatment basins pose threats 

      X 1 

LGU should be responsible for water quality but 
lack integration and discussion between mining 
group. 

      X 1 
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Q21. Overall decisions regarding water resources are made 
by whom? 

R1 R2 R3 R4 R5 R6 R7 SUM 

Community, locals X X      2 

LGU   X     1 
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1.2  Philippines Case Study 

PHILIPPINES: SUMMARY OF INTERVIEW RESULTS  
   

QUESTIONS RESPONDENTS 

Q4. Key organisations or community groups working with 
respondents 

R1 R2 R3 R4 R5 R6 R7 SUM 

Non-government Organizations (NGO) X X X   X X 5 

Local Government Unit (LGU) X X X   X  4 

Mines and Geosciences Bureau (MGB)  X X X X   4 

Artisanal &Small-scale miners (ASM)/ ASM  Community    X X X  3 

Tribal Council,Indigenous People Organizations (IPO) X  X     2 

Academe/ University  X     X 2 

Large scale mines   X X    2 

ASM with permits/ ASM federations with permit   X  X   2 

Department of Science and Technology (DOST)    X X   2 

Private Contractors    X X   2 

Environmental Management Bureau (EMB) X       1 

Mining industries X       1 

Non-ASM local community in Benguet     X   1 

World Bank (WB)       X 1 

Asian Development Bank (ADB)       X 1 

UNIDO       X 1 

National Government       X 1 

                 
Q.5 Most helpful and reliable organisations to do 
respondents’ job 

R1 R2 R3 R4 R5 R6 R7 SUM 

Local Government Unit (LGU) X X X  X  X 5 

Non-government Organizations (NGO) X X    X X 4 

Academe/ University  X     X 2 

Mines and Geosciences Bureau (MGB)  X   X   2 

Tribal Council,Indigenous People Organizations (IPO) X       1 

Environmental Management Bureau (EMB) X       1 

Mining industries X       1 

ASM with permits/ ASM federations with permit   X     1 

Department of Science and Technology (DOST)     X   1 

Department of Environment and Natural Resources     X   1 

Professionalorganisations (Society of Metallurgical Engineers 
of the Philippines) 

    X   1 

         

Q.6 Explain further why the groups mentioned in Q. 5         

Due to transparency awareness X       1 

Since neutral ground through the use of science and 
technology 

 X      1 

LGU strengthens capacity and have regular programs for 
ASM 

  X     1 

Not comparable due to different roles    X    1 

Provide project funding and other assistance     X   1 
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Q.7 The most influential organizations/groups R1 R2 R3 R4 R5 R6 R7 SUM 

Local Government Unit (LGU)  X    X X 3 

Mines and Geosciences Bureau (MGB)  X     X 2 

Provincial Governor   X     1 

Tribal Council   X     1 

Artisanal &Small-scale miners (ASM)/ ASM  Community    X    1 

Department of Science and Technology (DOST)     X   1 

         

Q.8 Additional information for Q. 7 R1 R2 R3 R4 R5 R6 R7 SUM 

Tribal Council helps greatly in resolution of conflicts 
involving land ownership/claims, sharing of benefits, and 
interpretation of agreements 

  X     1 

80% of gold production produced by SSM is unregulated and 
thus loss to national economy 

   X    1 

         

Q.9& Q.10 Access to physical resources within organisation R1 R2 R3 R4 R5 R6 R7 SUM 

Internet X X X X X X X 7 

Mobile phone X X X X X X X 7 

Infrastructure/Physical buildings X X X X X X X 7 

Vehicles X X X X X  X 6 

Organisational Email X  X X X  X 5 

Other communication means (fax) X   X X X X 5 

Other resources (GPS,camera)   X X    2 

Mining programs and sampling tools    X    1 

In situ monitoring equipment X       1 

         

Q11 Multiple forms of income for ASM and the community R1 R2 R3 R4 R5 R6 R7 SUM 

Farming  X X X X X X 6 

Selling merchandises   X X     2 

Job as government employee, officials   X X    2 

Fishing       X 1 

Job as military personnel   X     1 

Forestry, kaingin     X   1 

No other forms of income X       1 

         

Q13a. Important to ASM Community R1 R2 R3 R4 R5 R6 R7 SUM 

Feeding family and financial support for family  X X   X X 4 

Technical assistance and information campaign X   X    2 

Sharing of resources     X   1 

         

Q13b. Strengths of the community R1 R2 R3 R4 R5 R6 R7 SUM 

Organized as federation; decisive X   X X   3 

Community sharing; Cultural groups  X     X 2 

Opportunity to extract gold   X     1 

LGU engage with ASM      X  1 
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QUESTIONS RESPONDENTS 

Q13c. Community leaders with strongest influence R1 R2 R3 R4 R5 R6 R7 SUM 

Elders/ Seniors, tribal leaders, IP’s  X   X X X 4 

Federation officers   X X X   3 

Local officials X      X 2 

Financers X     X  2 

Middlemen      X  1 

Long-time miners       X 1 

         

Q13d. Issues the ASM community are worried about R1 R2 R3 R4 R5 R6 R7 SUM 

Safety  X X X   X  4 

Health X X      2 

Security  X      1 

Lack of government support to improve well being    X    1 

Competition with multinational companies/LSM     X   1 

Too many people mining, crowding      X  1 

Not good LSM relations      X  1 

Sustainability of their livelihoods to help them raise 
their families 

      X 1 

         
Q13e. Are men and women concerned of the same 
things? 

R1 R2 R3 R4 R5 R6 R7 SUM 

Yes, same X  X  X  X 4 

Women more concerned  X      1 

No    X    1 

Men more concerned since they are inside the tunnels      X  1 

         

Q13f. Different concerns from other groups of people R1 R2 R3 R4 R5 R6 R7 SUM 

Yes  X  X    2 

Farming; Migrants doing highland farming   X  X   2 

None X       1 

Local NGOs&community groups advocating total banof 
mining in any forms 

      X 1 

         
Q13h. Sources of safety, health and sanitation 
information 

R1 R2 R3 R4 R5 R6 R7 SUM 

Personal witness and experience with co-miners   X X  X X 4 

Non-government Organizations (NGO), CBO X X   X   3 

Academicians     X  X 2 

Local Government Unit (LGU)  X    X  2 

Internet     X   1 

         
Q13g. Are these people aware of H&S or Community 
health issues? 

R1 R2 R3 R4 R5 R6 R7 SUM 

No X   X    2 

Yes, but choose to ignore  X      1 

Yes, but difficulty in solving   X     1 

Yes, but involved cost is high   X     1 

Definitely aware but not necessarily practice due to 
priority of survival. 

    X   1 

Yes, people get sick because of the water      X  1 
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Yes       X 1 

Q13h. Where do they get their information? R1 R2 R3 R4 R5 R6 R7 SUM 

observation and co-miners; practice and awareness 
through time 

  X X  X X 4 

Academe/University     X  X 2 

NGO (local and international)  X   X   2 

LGU  X    X  2 

National government  X      1 

Concerned agencies X       1 

Internet     X   1 

         
Q14. Things that would make a positive change to the 
community 

R1 R2 R3 R4 R5 R6 R7 SUM 

Knowledge of safety and health to ASM X  X    X 3 

Fund for research and development (improve  recovery, 
tech support) 

  X X   X 3 

Formalization of ASM X X      2 

Support services (access to health centres, school, 
training) 

 X    X  2 

Long-term measures of general, holistic education (ASM 
empowerment) 

    X   1 

Opportunity for discussion among stakeholders      X  1 

Employment and alternative livelihoods       X 1 

Environmental impact awareness X       1 

                

Q16 How often people are in contact  with water R1 R2 R3 R4 R5 R6 R7 SUM 

Very often X    X   2 

Everyday    X  X  2 

Very, very often   X     1 

More than twice a day       X 1 

               
Q17. Water supply and sanitation situation R1 R2 R3 R4 R5 R6 R7 SUM 

Water available from rivers but of poor quality X    X   2 

No/Lack provisions for sanitation  X X     2 

Mismanagement of waste     X X  2 

Dumping wastewater from processing directly to rivers X       1 

Poor hygiene  X      1 

Miners have difficulty accessing safe water supply in 
mine sites 

  X     1 

Residents get sick due to poor water quality      X  1 

ASM rely on streams, river     X   1 

Witnessed uncontrolled water up to ankle while inside 
tunnel (risk) 

     X  1 

Urban areas have more access to safe water than rural 
areas 

  X     1 

Lack of maintenance of water resources    X    1 

Lack of mitigation to prevent contamination from 
upstream processing 

   X    1 

Drinking water is sourced from upland streams through 
pipelines. 

      X 1 

Cyanide leaching plants without properly constructed 
water treatment basins pose threats 

      X 1 
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QUESTIONS RESPONDENTS 

Q18a. Specific injury types in ASM aware of R1 R2 R3 R4 R5 R6 R7 SUM 

Injuries due to lack of PPE X X X X  X  5 

Injuries due to cave-ins X   X X  X 4 

Injuries due to accidents   X   X X 3 

         

Q18b. Occupational diseases in ASM aware of R1 R2 R3 R4 R5 R6 R7 SUM 

Diarrhoea X  X   X  3 

Respiratory illness (due to lack of PPE)    X  X X 3 

Back pains     X  X 2 

High blood pressure    X X   2 

Common colds, cough, fever, flu       X 1 

         

Q18c Records kept on accidents and diseases R1 R2 R3 R4 R5 R6 R7 SUM 

NGO and LGU have records but not comprehensive  X   X   2 

Not sure    X  X  2 

Lack of monitoring   X    X 2 

                

Q19 Precautions taken to prevent accidents and diseases R1 R2 R3 R4 R5 R6 R7 SUM 

Precautions need improvement   X X   X X 4 

ASM choose to ignore health and safety issues to earn 
income 

 X   X X  3 

Learn from co-miners’ experience of injuries and accidents   X X    2 

LGU should initiate; LGU should be responsible X      X 2 

ASM is unregulated     X  X 2 

Safety and health awareness is conducted X       1 

Lack of government support    X    1 

ASM aware of precautions due to past working experience 
with LSM 

    X   1 

         

Q 20 Level of access to services and advice R1 R2 R3 R4 R5 R6 R7 SUM 

Diarrhoea X    X X  3 

Poor access to services, not felt by ASM  X X X    3 

Communicable disease       X 1 

Women’s health     X   1 

Injury management     X   1 

Not defined for all X       1 

Minimal since ASM areas are remote       X 1 

STD/HIV        0 

         
Q21. Overall decisions regarding water resources are made 
by whom? 

R1 R2 R3 R4 R5 R6 R7 SUM 

Community, locals X X      2 

LGU   X     1 

         

 

LGU should be responsible for water quality but lack 
integration and discussion between mining group. 

      X 1 
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1.3  Market Needs Analysis 
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1.4  IWC Hosted News Item 

 



  

70 

 



  

71 

1.5  Workshop 1 Agenda  

Workshop Overview 

 

8.30-12.30 pm   Part A: Action Research  

Introductions and project overview 

Shared multidisciplinary learning 

Refining the ‘research agenda’ to meet knowledge and capacity 

gaps 

Set student actions, milestones and collaborative working platform  

1.00-4.30 pm   Part B: Business Case Development 

   Short course and market evaluation approach 

   Other business case development discussions 

Set project team actions, milestones and collaborative working 

platform. 

   Confirm workshop 2 date and location 

 

Catering and Breaks 

 

8.30am       Coffee/tea on arrival 

10.30am     Morning tea 

12.30pm     Lunch 

3pm             Afternoon tea 

Close    4.30 pm 

 

Confirmed attendees: Danellie Lynas, Mark Griffin, Sarah Goater, David Cliff, Alycia Moore 

(Research Assistant), Ben Fawcett (WASH specialist), Evelyn Kamanga (IWC Masters 

Candidate), Gernelyn Logrosa (MISHC PhD Candidate), Melissa Chapman (UWA PhD 

Candidate), Carmel Bofinger (MISHC Specialist)  

 

Detailed Workshop Plan 
 

START 8.30am  

 

Part A: Action Research 

 

1. Introductions & Agenda 

(Danellie Lynas & Sarah Goater) 

 

2. The project “in a nutshell”. 

 (Sarah Goater and Danellie Lynas) 

 Overarching scope of project  

 Project deliverables 

 Milestones 
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 Learning objectives 

 Expectations of student involvement 

 

3.  Shared Disciplinary Learning 

A brief overview from the four disciplinary perspectives on artisanal mining and community 

impacts:   

 IWM- Sarah Goater  

 OHS –Danellie Lynas   

 Change Management – Mark Griffin 

 WASH – Ben Fawcett  

 SLF – a potential framework for multidisciplinary integration (Sarah and Ben) 
 

5-10 minutes on “what we know”, “what we don’t know”, “what we would like to know” and 

“where are the linkages between the disciplines”? 

 

MORNING TEA  - 10.30 am  

 

4.  Group Activity  (Evelyn Kamanga to facilitate) 

Identifying issues and identifying the gaps 

(flipped classroom activity) 

 

Readings have been provided from each group to provide a contextual framework for the project 

and to assist in problem identification and a range of avenues for enquiry relative to each 

discipline involved in the project. Evelyn will present some preliminary findings for group input 

and discussion. 

 

Outcomes:   

 Collaboratively agree on research questions and expected student outputs  

 

Following the above exercise we should be able to collaboratively determine some focused 

research questions for the case study materials.   

 

 Collaboratively agree on multidisciplinary research approach  

 

Brainstorm / confirm research tools and specific activities needed to be considered;  Discuss 

ethical clearances requirements ; Rationalise the process to be followed and set key milestones 

 

Action: The students could then be tasked to present their refined 'proposal' to the group for 

feedback via an interactive online session (? Using Adobe Connect). 

 

 Include a schedule of milestones needing to be met as we move forward. 

 

5. Shared platform – centralised information   

(Alycia Moore) 

 

 Alycia will present platform for shared resources for students and project team to 
contribute to (with input and guidance from project team prior).  
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LUNCH  - 12.30 – 1pm 

 

Part B - Business Case Development 

 

6. Short Course Market Research  

(Sarah and Alycia to lead group discussion) 

 

Present proposed 'approach' for market review for feedback  

Includes Global Training Competitor Analysis (On-Line and Face to Face) and Market Needs 

Analysis. Consider how this information can be incorporated into student research.  

 

7. Any remaining Business Case Development discussions  

 Potential funding sources – scholarships and industry 

 Brief overview of possible approaches for short course delivery  

 Ideas that would be unique and attractive to market place  

 

(to be further developed and discussed at Workshop 2) 

 

AFTERNOON TEA – 3PM 

 

9. Concluding Discussion – where to from here? 

 Recap on salient points of workshop and follow up activities (milestones and 
deliverables) 

 Workshop 2 (run collaboratively by students) 

 

Note: There is the suggestion that the students design and run the second workshop (as part of 

psychology competences but also as a team building an individual leadership development 

experience) - with guidance from the rest of the team on expected outputs from here on to 

completion of the project.   

 

Date:  Thursday May 1 (8.30 – 4pm)  

(There may be the option for students to remain in Peth on Friday to work together informally.) 

Location:  Perth 

 

Workshop close (4 pm) 
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1.6  Workshop 2 Agenda 

 

Workshop Overview  

 

8:30-12:45    Part A: Action Research  

8:30– 9:00   Tea and Coffee on arrival  

9:00 - 9:30    Agenda/Brief Recap  

9:30 - 10:30   Case Study Presentations  

10:30- 11:00   Group Discussion  

11:00     Morning tea - Working 

11:00- 12:45   Market Research Presentation  

 

12:45 P.M . - 1:30 P.M. Lunch  

 

1:30-3:45   Part B: Market Research and Reporting 

1:30– 1:45    Presentation on Short Course Design  

1:45– 3:30    Workshop on Current Project Course Design  

3:30 - 3:45    Working Afternoon tea  

3:45– close    Concluding discussion  
 
Catering and Breaks  
8.30 -9.00 A.M. Coffee/tea on arrival  
10.45 A.M. Morning tea  
12.45 – 1.30 P.M. Lunch  
3:30 P.M. Afternoon tea  
Close 4.30 P.M.  
 
Confirmed attendees: Danellie Lynas, Mark Griffin, Sarah Goater, Alycia Moore (Research 
Assistant), Evelyn KA.M.anga (IWC Masters Candidate), Gernelyn Logrosa (MISHC PhD 
Candidate), Melissa Chapman (UWA PhD Candidate), Carmel Bofinger (MISHC Specialist), Helen 
Langley (IM4DC)  
 

Detailed Workshop Plan 
 

START 8.30A.M.  
1. Agenda (Melissa) 
 
2. Revisiting the project (Danellie / Sarah)  

 Overarching scope of project  

 Project deliverables  
 
3. Case Study Presentation (Gern)  

 Presentation (30 minutes)  
 
4. Case Study Presentation (Evelyn)  

 Presentation (30 minutes)  
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5. Group Discussion  

 Key themes emerging from the case studies  
 
MORNING TEA - 10.45 A.M. (working morning tea) 
 
6. Market Research (Alycia)  

 Findings and points for discussion  
 
LUNCH - 12.45 – 1:30  
 
7. Short course design (Mark and Melissa)  

 Presentation (10-15 minutes) on key components / design of short courses  

 Followed by group workshop on current project design.  
 
AFTERNOON TEA – 3:30 P.M. (working afternoon tea)  
 
8. Concluding Discussion  

 Overall feedback, remaining tasks/ issues to be addressed.  
 
Workshop close: (4:00 P.M.)  
 
 

 


