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Executive Summary  

Context 
The economic role of artisanal and small-scale mining (ASM) in Kenya is still under-researched and 
poorly understood by many national and international decision makers. Robust evidence is lacking to 
comprehend the current economic contribution of ASM in Kenya; how the sector is formally or 
informally coordinated, as well as how many and which demographic groups are participating.  

Kenya is a lower-middle income with an informal sector representing 83% of the countryôs 
employment. A wide range of minerals, both metallic and industrial, is known to occur in the country. 
The Government aims to increase the mining sectorôs contribution to the gross domestic product 
(GDP). In 2015, the mining sectorôs share already reached 0.8% and, the government now aims for 
10% by 2030 through value addition and the implementation of the recently approved Mining and 
Minerals Policy (2016). The Mining and Minerals Policy (a 20 year vision), combined with the new 
Mining Act outline a long term mining strategy for the country. Although large-scale mining companies 
operate in the country, ASM continues to remain a significant source of employment for Kenyans. 
Large-scale mining (LSM) currently employs around 9,000 workers in the country. Although no official 
data is available, the ASM population was estimated at about 146,000 people in 2012. The sector 
remains largely informal, but produces around 60% of the countryôs gemstones, most of its gold, 
quarried stones and other construction materials. 

Kenya recently passed its long-awaited Mining Act (12/2016) and new mining regulations are in an 
advanced phase of drafting and public consultation. These two legal instruments lay out the new legal 
framework for the mining sector in the country, including the ASM sector. However, other laws and 
regulations will need to be promulgated to fully develop and refine this framework.  

Purpose  

It is against this backdrop that the UK Department for International Development (DFID), via its East 
Africa Research Fund (EARF), identified Kenyaôs ASM sector as one of three East African country 
case studies. Building upon existing research and informed by two field studies, the Kenya case study 
seeks to profile the current contributions of ASM in the country; identify specific barriers and 
opportunities for improved sectoral performance and outline key recommendations for pro-poor 
development and broad-based economic growth. 

Methodology 

In addition to a national overview of the country context, its ASM sector and prevailing policy and legal 
frameworks, two case study commodities and regions were targeted for more intensive study. The 
selection process involved two steps: first the minerals for study were chosen based on a range of 
economic, social and environment criteria and relevance to DFID programming; second, 
representative sites were selected for the size and types of operations and research accessibility. 
From these criteria, Migori was selected as the case study area focused on gold and Taita Taveta 
County on gemstones. Field assessments were conducted at these two sites that reflect the diversity 
of Kenyaôs ASM sector and provide insight into the economic contribution of ASM. Assessment of case 
study sites was done qualitatively and semi-quantitatively through literature review, site visits, 
interviews with key informants and the appraisal of economic performance of operators, supplemented 
by a quantitative household survey.  

Key Findings  

Key findings are summarised as follows: 

¶ Overall, the gold mining sector, considering other counties such as Siaya, Turkana etc. as 
well as seasonality of work, likely provides work for some 40,000 Kenyan citizens, whilst 
the gemstone sector countrywide might employ some 30,000 miners. This confirms the 
importance of the ASM sector, providing employment for approximately 140,000 ASM miners. 
Using the 2009 population and household census, which gave an average of 6 persons per 
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household, the number of dependants can be estimated by multiplying the number of miners by 6. 
This results in more than 800,000 Kenyan citizens that are dependent on ASM.  

Key findings in Migori case study are summarised as follows:  

¶ In Migori, mining is, by far, the main income-generating activity. The quantitative household 
survey results showed that although agriculture is often practiced alongside mining in the 
communities surrounding Osiri, mining is, by far, the main income-generating activity in the area 
and 78% of miners surveyed did not wish to abandon their jobs in the mines.  

¶ Men constitute 92% of the extraction workforce, in which approximately 400 workers are employed 
at the Osiri site. Women constitute 62% of the mineral processing (crushing, milling, sluicing, 
amalgamation) workforce. Many women miners consulted expressed that the ability to pay school 
fees was one of the most important benefits of their work in ASM.  

¶ Child labour does exist but to a lesser degree than the authors anticipated - it appears to be most 
pronounced in the most informal sites.  

¶ The most significant environmental and OHS issues in the Migori gold mines were the 
extensive misuse of mercury in the production process. The environmental and health risks 
associated with mercury misuse are significant. Other substantial environmental concerns relate to 
deforestation. 

¶ Traders operate in informality. Once gold is produced, it is sold to local traders who continue to 
operate informally in all gold producing villages.  

¶ As legal export of informally traded gold is not possible, ASGM is exported informally, mainly to 
Uganda and then re-exported onwards to United Arab Emirates (UAE). The selling price in 
Kampala, the regional gold hub, is 98-99% of the London Bullion Marketing Association (LBMA) 
price. The Kenyan seller who exported the gold informally from Kenya, could, potentially repatriate 
up to this amount in Kenya. 

¶ Whilst these exports may be informal, foreign currency through the gold sales abroad can flow into 
the Kenyan economy and contribute to its strengthening. Under this scenario, up to 99% of the 
value of the gold can return to Kenya and be injected into the economy.  

¶ Based on the household survey conducted as part of the field research, around 50% of the value 
of the gold goes to those working in ore extraction, processing and mineral trading directly, 
thereby contributing to the local economy.  

¶ Women in the ASM workforce yield only 11% of the revenue share despite comprising 38% of 
the workforce.  

¶ Direct taxes are not levied, however, indirect taxes through workers or owner spending (VAT) 
or fuel consumption significantly contributes to the Kenyan budget.  

Key findings in Taita Taveta case study are summarised as follows:  

¶ Taita Taveta County, one of the countryôs main gemstone producing areas, is located within 
a gemstone belt that spans Kenya and Tanzania and produces high and middle value gemstones 
including green and red garnets, ruby, blue and pink sapphire, green and yellow tourmaline, 
rhodolites and kyanites. The area is expansive, covering 17,084 km2, although only 12% is 
arable and 62% is covered by two national parks.  

¶ In the most gemstone reliant sub-counties, Mwatate and Voi, ASM provides the main 
source of employment. Both men and women find it easy to get engaged in mining and that 
someone employed in a mining activity earns more money than an agriculture worker. 

¶ The number of miners in the extractive and processing sector in Taita Taveta is 
approximately 10,000, with women comprising only 15% of the ASM workforce. Although 
youth are abundant at mine sites, the engagement of young children in mine work appears to be 
limited, however hundreds of vulnerable young men (15 to 24 years old) seem to dominate work at 
many sites. 

¶ The national market value of the production for 10,000 miners amounts up to KES 12 billion 
(USD 120 million).  

¶ Minersô income spent in VAT-taxed goods in Taita Taveta contributes an estimated USD 
1.6 million to the annual Kenyan national budget, which by far exceeds the total royalty revenues. 

¶ The main environmental and health risks associated with ASM relate to poor conditions at 
mine camps and within the mine operation areas. The nature and severity of environmental 
and occupational risks in Taita Tavetaôs mines is closely tied to water scarcity.  
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Recommendations  

Shifts in political will and current legal reform processes create an important opportunity to realise the 
development potential of the ASM sector and to address related risks. Key recommendations from this 
work are summarised as follows: 

Formalisation Should Be Advanced  

¶ Promote formalisation process in the ASM of gold and gemstones supply chain. 
Formalisation of ASM of gold and gemstones production and trade will bring greater transparency 
and accountability in the supply chain. For this suggestion to be implemented successfully, it is 
important that there is coordination between several support institutions, particularly government 
agencies. To better achieve a continuous, coherent and integrated process of formalisation, it is 
recommended that the government develop a plan and programme of formalisation, and engage 
ASM stakeholders in its design and development. 

¶ Formalisation strategies must be integrated with legalisation strategies. Legalisation 
activities are only one dimension of formalisation. Considerations include capacity building of ASM 
operations on key topics, creation of economic incentives for formalisation, creation of targeted 
policies and programmes to empower the most vulnerable groups and rectify gender inequalities, 
and mechanisms to support gender-inclusive organisation of miners in legal entities, among 
others.  

¶ Establish systems for evidence-based decision making and robust monitoring and 
evaluation of progress towards formalisation. This will require formal coordination between 
multiple actors, in particularly among government agencies. The first step is to jointly develop and 
implement an ASM census. 

¶ Most of the proposed recommendations related to the legal framework are part of the on-going 
development of the mining regulations, without implying or requiring a change to the Mining Act.  

Regarding the classification of ASM operations, the following main adjustments are proposed: 

¶ The AM permit needs a criterion that is objective and measurable.  

¶ The technology limitations should be carefully evaluated based on the consequences of the 
barriers regarding the use of cyanide, mercury and explosives.  

Regarding the types and characteristics of the ASM permits, the following adjustments are proposed:  

¶ One permit for small-scale operations. Reconnaissance and prospecting rights that currently 
are granted by different small-scale permits should be given as part of the SSM permit, but only in 
the cases where Kenyans are the absolute owners of the corporate body. 

¶ Relations between mining operator(s) and (artisanal and small-scale) mining permit 
holder(s) need to be clearly regulated and defined particularly in the case where the titleholder 
is a natural person. 

¶ There needs to be definition of designated and non-designated areas to better understand 
the concept of the permit area. The relation between ASM designated areas and mining permits 
should be clarified. 

¶ Consideration should be given to extending the size of the area of SSM permit to promote 
viability and stability of the small-scale mining operations. 

¶ Consider allowing successive permit renewals for AM permit and SSM permit for continuation 
of mining operations until the mineral resources have been exhausted.  

Regarding the requirement of the permits, the following adjustments are proposed: 

¶ Different legal requirements for different size ASM operations. Ensure that the Mining Actôs 
approach towards the different requirements for obtaining the ASM permits is reflected in the 
mining regulations.  

¶ The legal treatment of corporate bodies that are candidates for small-scale permits needs 
to be clarified in terms of the requirements for permit attribution, specifically regarding the 
distinctions between those that are only comprised of Kenyan shareholders or partners and those 
that are not.  

¶ Consider clarifying the exclusivity right to operate in the mining area, in the prospecting 
permit, SSM permit and AM permit. 

¶ Consider clarifying the rights of transfer and upgrade for a prospecting permit, SSM permit 
and AM permit.  
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¶ Royalty rates need to be in balance with economic incentives for formalisation and 
harmonisation in neighbouring countries. Lower the royalty rate to attract ASM of gold and 
gemstones into the formal sector. Alternative best practice option: exempt ASM from royalty 
payments.  

Targeted Trainings Needed for Diversity of ASM Stakeholders  

¶ Production can be substantially increased through the introduction of and training in a 
range of issues, including, basic mine planning, extraction methods, processing optimization, 
gemstone handling and valuation.  

¶ Specific training is needed in a range of critical environmental, health and safety topics, 
from mercury use, underground risk identification and timbering, to mining methods (rock breaking, 
hoisting systems) and occupational health and safety systems (e.g., communication, incident 
management), and improved processing and downstream methods, ideally coupled with 
mechanisms for financing basic improvements and more advanced technical support.  

¶ Prioritise womenôs participation and training, including within formalisation efforts in order to 
address inequalities at ASM sites. This training could include sensitisation and training 
programmes and the establishment of basic, simple organisational policies, codes of conduct and 
rules (environmental, occupational and labour related), with gender mainstreamed throughout. 

¶ Potentially negative gender implications of new technologies and methods must be 
predicted and mitigated. A gender impact analysis of proposed technical interventions and 
targeted, preferential training of women in any new methods must be coupled with efforts to 
counter discriminatory beliefs and challenge barriers to womenôs access to different jobs. 

¶ Disseminate emerging best practices on a range of social and economic approaches, 
including financing models, efforts to tackle gender inequalities, and youth vulnerability, as well 
as child labour. 

Specific Recommendations for Gemstone Sector 

¶ Establish a free trade zone market for gemstones. Gemstones are the easiest commodity to 
smuggle. In order to formalise the trading and exporting of gemstones, tax incentives must be in 
place. 

¶ Establish a strong gemstone cutting industry. To add value locally to gemstones, cutting must 
take place in the country. To do so, capacity-building programmes with international technical 
support should be put in place. Incentives for women can be also introduced, as men or women 
can equally perform cutting. 

¶ Establish a gemstone centre where international buyers could buy or where miners or minersô 
organisations could consult various buyers at the same time, which could even perform as a 
centralised cutting centre. 
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1. Introduction 

1.1. Context 

The establishment of a new Ministry of Mining (MOM) in 2013 and the enactment of a new mining act 
in 2016 has led Kenyaôs mining sector to undergo a complete overhaul. The 2010 Constitution officially 
recognised the role of artisanal and small-scale miners. The government is making concerted efforts to 
eliminate historical poor practices associated with the sector and create policy stability and a 
conducive business environment to attract foreign investment. However, the economic role of artisanal 
and small-scale mining (ASM) in Kenya is still under-researched1 and poorly understood by many 
national and international decision-makers. Available evidence is largely anecdotal and patchy, leading 
to speculation about the actual potential of the sector. Robust evidence is lacking to understand the 
current economic contribution of ASM in Kenya, how the sector is formally or informally coordinated, 
how many and which demographic groups are trapped in the poverty cycle, and who is benefitting 
from the sector in its current form2. 

1.2. Purpose of this Study 
It is against this backdrop that the U.K. Department for International Development (DFID), via its East 
Africa Research Fund (EARF), identified Kenyaôs ASM sector as one of three East African case 
studies to assess the current and potential economic contributions of ASM at national and sub-national 
levels. Building on existing research and informed by two field studies, the Kenya case study seeks to 
profile the current contributions of ASM in Kenya, identify specific barriers and opportunities for 
improved sectoral performance, and outline key recommendations for pro-poor development and 
broad-based economic growth. 

Together with parallel case study reports in Uganda and Rwanda, this work will inform a global 
analysis on the óImpact of Small-Scale Mining Operations on Economies and Livelihoods in Low to 
Middle Income Countriesô, thereby providing an invaluable contribution to the ASM discourse and a 
clear direction for increasing ASMôs contribution to economic growth, inclusive development, and good 
governance of the sector. 

1.3. Methodology 

The Kenya case study profiles the current contributions of ASM mining in the country and employs 
several methods, tools, and approaches, including stakeholder engagement, gender analysis, child 
protection policy, supply chain analysis, community and research uptake strategy, and selection of 
research areas and minerals. The methodology to develop this study builds on existing research and is 
informed by two field studies: Osiri gold mine in Migori County and gemstones in Taita Taveta County, 
particularly tsavorite. 

1.3.1 Limitations  

Given that this study design did not allow for a comprehensive, countrywide ASM analysis or a supply 
chain analysis for all commodities, the researchers, in consultation with DFID, chose the two 
representative supply chains (each starting from one upstream ASM producer community). Based on 
that decision, and in consultation with DFID, the two minerals were selected using diverse criteria, 
including their economic contribution expressed in existing sales and export value, employment 
generation, potential negative externalities relevant to social development as well as long-term 
resilience, readily available data, and relevance to DFID programming.  

The two research areas and mines also were identified based on criteria that allowed comparative and 
commonalities analyses, including the type of organisation, number of miners, production, presence of 

                                                      
1 Hilson & McQuilken 2014: óédespite its growing economic importance, ASM occupies a peripheral position on 
the economic development agenda of sub-Saharan Africaô. 
2 Terms of Reference, Economic Contributions of Artisanal and Small-Scale Mining in East Africa, DFID East 
Africa Research Fund.  
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women, and level of mechanisation. Other important criteria were acceptance by the representatives 
of the mines to receive the project team and share information, along with the manageability of 
geography within a time-constrained study.  

The country case study makes no claim of reflecting a comprehensive country-wide ASM sector 
analysis, nor supply chain analysis for all commodities, and, in the case of gold and gems, cannot 
claim to characterise conditions beyond the Migori and Taita Taveta Counties study. Nevertheless, 
reasonable efforts were made to account for the variable strength and quality of evidence.  

Primary data collection for the country case study was assessed for the two mining areas. These 
assessments provided an overview of qualitative and semi-quantitative information obtained through 
interviews with key stakeholders and the appraisal of the economic, technical, and environmental 
performance of the operations. Where possible and to fill existing gaps, primary data collected at the 
study sites were complemented with official and previously published data. All primary data and 
information gathered were triangulated with different sources when possible, then checked for 
consistency alongside observations made during the field studies.  

When official data was not available, for example for the gold market where all international trade is 
informal or for the gems were only a minor part is being officially accounted for, data was estimated 
through field interviews, literature reviews, and field analysis and cross-checked for consistency. 
Kenya has very limited official statistics for ASM. For gold, no recent export statistics were available 
and for gems only official exports reports were available for consultation. No information was made 
available on production level or number of miners. 

The quantification of the national ASM of gold and gemstones sectors was performed by extrapolating 
the field analysis results whilst cross-checking its consistency with the literature reviews and 
interviews. By definition, any extrapolation bares the fact that it approximates the reality rather than 
being 100% correct. Nevertheless, these extrapolations are valuable because they give the general 
magnitude of the economic impact of ASM nationally. 

This study was supplemented by a quantitative household survey for each field study, results of which 
are threaded throughout the findings. The survey design is described in Annex 4, and results 
presented are representative of populations within and immediately surrounding the mines studied.  
 

2. The ASM Context in Kenya 

2.1. Country Overview and Context 

Figure 1: Kenya Location Map  

 



The Economic Contributions of Artisanal and Small-Scale Mining in Kenya: Gold and Gemstones 
 

3 

Kenya is located on the eastern coast of Africa and covers a total surface area of about 586,600 km2 
and has 480 km of coastline on the Indian Ocean. It is bordered by Somalia to the east, Ethiopia and 
South Sudan to the north, Uganda to the west, and Tanzania to the south.  

2.1.1. Population 

Kenyaôs current population is calculated at 46.8 million people, with 3ï4 million living in the capital city 
Nairobi. Mombasa is Kenyaôs second largest city with a population of 1ï2 million.  

2.1.2. Political Context 

Kenya gained independence in 1963 and is constituted as a presidential republic. A new constitution 
was adopted in 2010, putting ódevolutionô3 at the core of a new political and economic governance 
system. Devolution is believed to have strengthened accountability and public service delivery at local 
levels. The Government of Kenya (GOK)ôs agenda is to deepen implementation of devolution and 
strengthen governance institutions whilst addressing other challenges, including land reforms and 
security to improve economic and social outcomes, accelerate growth and equity in distribution of 
resources, and reduce extreme poverty and youth employment4. 

2.1.3. The Economy 

With a gross national income (GNI) of USD 1,340 per capita in 2015, Kenya is a lower-middle income 
country. The World Bankôs most recent Kenya Economic Update 20165 projected a 5.9% growth in 
2016, rising to 6% in 2017. The report attributed the positive outlook to low oil prices, good agriculture 
performance, supportive monetary policy, a stable macro-economic environment with contained 
inflation, and ongoing infrastructure investments. Mining and quarrying, accommodation and food 
services, electricity and water supply, and information and communication sectors recorded 
improvements, whilst manufacturing, construction, financial, and insurance sectors slowed6. 

2.1.4. Informal Sector 

The recent World Bank report on informal enterprises in Kenya reveals that as of 2014, according to 
the Kenya National Bureau of Statistics (KNBS), the informal sector represents 83% of 
employment. According to the 2015 Economic Survey, the total number of persons enrolled in both 
formal and informal sectors increased from 13.5 million in 2013 to 14.3 million in 2014, and of the 
799,700 new jobs, 700,000 were created by the informal sector. A majority of informal businesses 
(87%) use their own funds to finance the day-to-day operations, with only 9% using banks. The main 
problems informal businesses face is access to finance (59% of firms surveyed), followed by electricity 
problems (10%), access to land (9%), and corruption (9%)7. Although this report draws information 
from other non-farming economic sectors than mining, the national context of prevailing informality 
also applies to the ASM sector.  

2.1.5. Human Development 

With a Human Development Index (HDI) of 0.548 in 2014, Kenya ranks 145 out of 188 countries8. 
Kenya has met a few of the Millennium Development Goals targets. Reduced child mortality, near 
universal primary school enrolment, and narrower gender gaps in education were achieved through 
devolution and increased spending on health and education9.  

                                                      
3 óDevolution is a form of decentralization where political, administrative and fiscal authority is transferred from the 
national level to independent sub-national constitutional or statutory agencies. Kenya's devolution model involves 
the National Government transferring powers, functions and responsibilities by legal and constitutional provisions 
to independent popularly elected county governments. By this, the Constitution gives full responsibility and public 
accountability for certain functions to the counties.ô Kenya 2015 
4 World Bank 2016b, CIA 2016 
5 World Bank 2016c 
6 World Bank 2016b 
7 World Bank 2016a 
8 UNDP 2016 
9 World Bank 2016b 
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The Kenya Vision 2030 (hereafter, Vision) is the national long-term development policy that aims to 
transform Kenya into a newly industrialising, middle-income country, providing a high quality of life to 
all its citizens in a clean and secure environment by 2030. The Vision is composed of three key pillars.  

¶ The economic pillar aims to achieve an average economic growth rate of 10% per year and 
sustaining the same until 2030.  

¶ The social pillar seeks to engender just, cohesive, and equitable social development in a clean 
and secure environment by investing in the people to improve their quality of life by targeting 
human and social welfare projects focusing on education and training, health, environment, 
housing and urbanisation, gender, children, and social development.  

¶ The Political Pillar aims to realise an issue-based, people-centred, result-oriented, and 
accountable democratic system10.  

The GOK created a Vision Delivery Secretariat (VDS), which provides leadership and direction to 
realise Vision goals and has the capacity to oversee the implementation of all Vision projects as a 
semi-autonomous government agency11. 

2.2. The Minerals Sector 

2.2.1. Sector Overview 

A wide range of minerals, both metallic and industrial, occurs in the country. The geological 
environments for the mineralisation can be summarised as follows: 

¶ The Archean Nyanzian Craton area of western Kenya, where metallic mineralisation of base and 
precious metals such as gold, copper, and silver are present and the potential for ferrous and no-
ferrous metals exists 

¶ The Proterozoic Mozambique Belt that runs through the centre of Kenya from north to south, in 
which minerals such as kyanite, corundum, graphite, wollastonite, marble, asbestos, fluorspar, 
magnesite, kaolin, and a variety of gemstones are found 

¶ The widespread sedimentary rocks of Palaeozoic to Quaternary: These rocks are sources and 
hosts of limestone, gypsum, clays, manganese and construction materials, and hydrocarbons 
(discovery of oil in Turkana County in 2012). Base metal mineralisation, lead-zinc-barite, and 
copper are known to occur in the sedimentary basin along the coastal belt. Heavy mineral sands 
containing titanium are found in coastal beach sands 

¶ The volcanic rocks associated with Rift System, which host a variety of minerals and construction 
materials such as clays, evaporites, trona (soda ash), diatomite, gypsum, and gem-quality rubies: 
Carbonatites known for potential of niobium and rare earth elements (REE) are found in the 
Nyanzian shield area, around Lake Victoria shores, and in the southern part of the coastal 
sedimentary basin12. 

Kenya aims to increase the mining sectorôs contribution to the gross domestic product (GDP). In 2015, 
the share was 0.8% and the government targets 10% by 2030 through value addition, the 
implementation of a recently approved Mining and Minerals Policy that outlines a 20-year mining 
strategy, and a new Mining Act13.  

Although large-scale mining (LSM) companies have operations in the country, ASM remains a 
significant activity. LSM currently employs around 9,000 workers in Kenya14. Although no official data 
is available, the ASM population was estimated to be 146,000 people in 201215. The sector remains 
largely informal, yet produces approximately 60% of the countryôs gemstones, most of its gold, 
quarrying of stones, and other construction materials16. Total gold production is reported at 
approximately 3.6 tonnes for 2013 (Figure 3), but independent experts estimate artisanal and small-
scale gold mining (ASGM) production alone at about 5 metric tonnes per year17,18. 

                                                      
10 Kenya n.d. 
11 For further information consult http://www.vision2030.go.ke  
12 NN n.d., Pohl & Horkel 1980, Horkel et al. 1984 
13 Senelwa 2016, Igunza 2016 
14 Yager 2015  
15 Seccatore et al. 2014 
16 Rop 2014, Yager 2015 
17 Seccatore et al. 2014 

http://www.vision2030.go.ke/
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Figure 2: Geology and minerals endowment of Kenya19 

 

 

Figure 3: Kenya gold production20 

 

2.2.2. Mining Sector Stakeholders 

Multiple stakeholders have key roles to play in supporting development of Kenyaôs mining sector, 
ranging from LSM operations, the countryôs vast ASM sector, traders, exporters, government 
regulators, and development authorities to international organisations that have existing or planned 

                                                                                                                                                                      
18 For ASM products such as gold (and probably gemstones), only a fraction of cross-border sales are registered 
as official exports and hence in trade statistics. Blore (2015) clearly demonstrates this reality for the case of gold 
exports from the ICGLR region. 
19 Map produced by project, based on data provided by the MOM. 
20 Data source: George 2015 and previous volumes of the USGS Minerals Yearbook.  
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programmes in the sector. Figure 4, the stakeholder map, highlights main actors, indicating their 
perceived level of interest and influence in sustainable ASM in Kenya. A detailed description is 
provided in Annex 2. 

Figure 4: Indicative stakeholder map 

 

2.2.3. Legal Framework for ASM 

Kenya recently passed its long-awaited Mining Act (12/2016)21 and new mining regulations that are in 
an advanced phase of drafting and public consultation. The Mining Act and the draft mining regulations 
lay out the new legal framework for the mining sector in the country, including the ASM sector. 
However, depending on the extent and scope of the new regulations, other laws and regulations may 
need to be promulgated to fully develop and refine this framework. Kenya signed the Minamata 
Convention on Mercury on 8 June 2015. Ratification is pending. 

It is too early to assess the impact of the Mining Act of 2016 in terms of the legalisation and 
formalisation22 of the ASM sector, but during the fieldwork interviews the general perception was that 
the Mining Act is a step forward from the previous Mining Act Cap 306 (1940) regarding the official 
recognition of ASM as part of the mining sector in Kenya. This recognition of ASM is an important first 
step for the success of any process of legalisation of the sector.  

The mining law must have specific features to successfully promote the legalisation of ASM. Lessons 
learned from other countries show that the legal framework needs to recognise23: 

¶ The unique technical, financial, economic, and social aspects of the ASM sector in the 
country. It would be an overly simplistic approach to the complex realities of the mining sector to 
suggest that there is only one way to conceive of (and perform) mining activities. Large- and 
medium-scale mining should not be considered to be the ultimate model for this complex and 

                                                      
21 Kenya 2016  
22 óFormalization is a process that seeks to integrate ASM into the formal economy. The process of formalization 
includes the development or adaptation of mining (and other) laws or policies to address the challenges of ASM. A 
well-designed formalization process generates the enabling conditions for accountability within the sector so that it 
can ultimately be integrated into the formal economy. Formalization can only be successfully achieved if 
programmes and public policy deal with the different dimensions of ASM activities simultaneously and in an 
integrated way. Legalization is just one dimension of the process of formalizationô. UNEP 2012 
23 SDC 2011; UNECA 2002; Barreto 2011  
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diverse sector. Understanding the particular aspects of ASM is crucial for the success of any 
legalisation process. These financial, economic, and social aspects will likely change over time, 
with gradual formalisation and the development of the ASM sector. The law should not only adapt 
to, but promote and support these developments. 

¶ ASM sub-sectors constitute the diverse spectrum of the ASM sector in the country. ASM is 
a diverse sector (in size, type of operation, target minerals, etc.) and it is impossible to promote the 
legalisation of the different sub-sectors without having the legal framework take consideration of 
the different stages of development of various types and sizes of ASM operations. 

¶ ASM sector as an economic sector. Regardless of the size of the operations and the 
different economic actors in the supply chain, there is an economic and profit rationale to 
decision-making. This fact has important consequences in terms of the role of the legal 
framework in balancing the different economic relations between the actors, but also in the choice 
of the kinds of instruments to use to regulate the sector.  

Based on these lessons, the assessment of the mines visited, and the interviews with different actors 
and stakeholders, an analysis of the above cited Mining Act 2016 is presented in this report with a 
focus on the ASM mineral rights characteristics and requirements for their implementation. This 
analysis does not cover the full ASM legal framework, but it is essential because the mineral rights 
determine what type of operation will be developed and the requirements for granting and maintaining 
the licences ultimately define the feasibility of these operations and their capacity to be legalised. 

It is important to highlight that the tables below are an interpretation of the Mining Act 2016 from the 
perspective of the authors of this report. This is relevant because there are small but important areas 
in the Act that lack clarity and have gaps and/or contradictions. 

Classification of ASM Operations  

It is important to have a clear definition of a mining operation that is artisanal, small-scale, or large-
scale because definitions allow for a clear distinction between the different legal mining regimes. Each 
regime attributes different rights and obligations that depend on the size of the operation and other 
associated characteristics.  

Also, this distinction has practical importance: for the mineral right applicant to be able to choose the 
correct regime, the government authority to evaluate (based on the criteria defined) whether the 
application is compatible with the mineral right request, and to determine whether an operation is 
compliant with its mineral right. These are important steps for both the government and 
candidate/holder of the title. 

The Mining Act 2016 defines four permits for the ASM sector. Table 1 identifies the criteria that 
determine the scale of the operation for each permit. The Mining Act 2016 defines an investment 
criterion for small-scale operations, but the amount of the investment still needs to be defined by the 
regulation.  

Table 1: Classification of ASM operations24 

Type of operations 

Estimated annual 
extraction of minerals or 
material bearing minerals Investment/expenditure Technology  

Artisanal mining (AM) 
operation  

Not defined No Traditional and customary 
mining operations using 
traditional or customary ways 
and means 

Small-scale 
reconnaissance operation  

Not applicable Not defined  Not defined  

Small-scale prospecting 
operation  

Not applicable To be defined in the 
regulation  

Does not employ specialised 
prospecting 

Small-scale mining (SM) 
operation  

Not exceeding 25,000 m3 
per year 

To be defined in 
regulations 

Does not use mechanised 
mining technologies, or 
chemicals including mercury 

                                                      
24 Republic of Kenya. The Mining Act (2016) 
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Type of operations 

Estimated annual 
extraction of minerals or 
material bearing minerals Investment/expenditure Technology  

and cyanide or explosives 

Another criterion for ASM operations is technology, which prohibits the use of mechanised equipment, 
or explosives, mercury, or cyanide. Basically, the Act does not allow any improvements in the 
techniques and methods through mechanisation. One consequence of preventing the use of 
mechanisation is that when the artisanal or small-scale operator has the financial conditions to 
introduce some mechanisation, which could have an impact on profitability, working conditions, and/or 
environmental conditions, the law restricts these developments. It is understandable that the Actôs 
objective is to prevent LSM from being camouflaged under a SSM permit, but the criterion of the 
annual extraction of minerals or material bearing minerals defined in the Mining Act is enough to 
prevent that from happening. 

There are several limitations to the classification of ASM operations worth noting. 

¶ Artisanal operation: The main problem is that the only criterion is the use of technology. The lack 
of specificity in the type of technology makes it is difficult to classify or distinguish an AM operation 
from other mining operations.  

¶ Small-scale operations for reconnaissance: The Act does not define any criteria. The only 
potentially objective criterion in this permit is the investment (which has yet to be identified and 
defined). Contrary to the small-scale operations for prospecting and mining, the Mining Act does 
not define investment as a criterion.  

¶ Small-scale operations for prospecting: The Act defines investment as one of the objective 
criterion, but the specific amount is yet to be determined by regulations. Additionally, the Act states 
that small-scale operations cannot employ specialised prospecting. This is a criterion that is not 
objective and is difficult to evaluate.      

¶ Small-scale operations for mining: The óestimation of annual extraction of minerals or material 
bearing mineralsô is an objective and precise criterion because it is easy to evaluate by specialists 
and indirectly restricts the technology and investments without needing to introduce other criteria. 
However, the language needs further precision because the annual extraction of the minerals is 
different than the annual extraction of material bearing minerals; these are two different concepts 
with different implications in terms of volume. Another issue is that extraction of material-bearing 
minerals from alluvial deposits should be measured in m3 and for hard rock in tonnes. The other, 
more substantial problem with this criterion is the amount: 25,000 m3 is relatively low for a small-
scale operation because it means a limit of 68 m3 per day (assuming 365 days per year) of 
material bearing minerals per mine. This limit is of concern when considering that the next licence 
available to miners is an LSM licence that has a set of very demanding and costly requirements for 
granting and maintaining the licence, which small-scale operations cannot meet or afford. Another 
issue related with classification of these operations is that the restrictions of use of explosives, 
cyanide, or mercury will impose severe limitations in the extraction and processing of the ore. The 
only way to overcome these legal restrictions in the case of mercury and cyanide is to sub-contract 
the processing of the extracted material or sell the ore to medium or large processing plants. The 
mines visited by the research team used mercury. This use can be improved to prevent health and 
environmental impacts using techniques and methods that are simple and low cost, such as 
retorting. In the case of the cyanide, the current practice is not to process the ore coming from 
mercury amalgamation at the mining site, but rather in small-scale processing plants outside of the 
mining area that may or may not have the same owners as the mining operations. These 
processors will be important agents for formalisation of the ASM sector and for 
environmental improvement programming. The restrictions of the use of explosives results in 
an important limitation for both gemstone and gold operations that will either promote illegal use or 
will result in the operations not being able to be legalised. 

¶ Differentiation between AM and SSM operations: The Mining Act 2016 recognises two 
segments or sub-sectors of ASM: AM and SM. However, the actual difference between these two 
types of mining is unclear in terms of the size of the operations and because both have similar 
vague restrictions regarding technology. 
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ASM Mineral Rights 

There is one permit for AM operations and three permits for SSM operations. Reconnaissance is an 
optional permit, which means that SSM operations can directly apply for a prospecting permit. The Act 
defines that prospecting activities should occur before the attribution of the SSM permit.  

Artisanal and small-scale operations perform prospecting activities that are a combination of 
reconnaissance and prospecting, but the characteristics of these activities are different from LSM. It is 
not a separate phase in the mining cycle, which has a one or two-year duration, but rather they tend to 
be activities where the time frame is measured in months and are ongoing alongside of extraction 
activities. The techniques and methods employed are simple and based on traditional knowledge. The 
main reason for these differences is the lack of available capital to introduce sophisticated and modern 
techniques for locating and determining the quantity and quality of the mineral deposit. In the case of 
alluvial deposits, the physical characteristics of the deposits also play an important role in the reasons 
for adopting this kind of approach to exploration activities.  

The Act does not allow the (small-scale) prospecting permit to use sophisticated techniques. However, 
it uses the logic of a large-scale permit in the sense of anticipating long periods of time and defining 
phases before extraction activities, which would only be justified if detailed exploration work with 
sophisticated technology were performed. International best practice25 recommends that the SSM 
permit grant both prospecting and extraction rights and they be consolidated into one licence. 
However, this solution is only suggested when Kenyans wholly own the corporate body.  

Characteristics of the ASM Permits 

Table A2 in Annex 3 identifies the main characteristics of the ASM permits. These characteristics are 
important because they define the quality of the ASM mineral permits through rights attribution related 
to size of the area, duration, and renewal of the permit and of exclusivity, transfer, and upgrade rights.  

These rights have implications for ASM operations in terms of feasibility, access to financial resources, 
stability, and the possibility to improve the economic, technical, and social conditions of the mines. In 
addition, these rights represent the benefits of legalisation. If the rights granted by the permits 
are weak vis-a-vis the obligations imposed, the mining operations may not have sufficient 
economic conditions and incentives to become legalised.  

Eligibility for ASM mineral rights 

A Kenyan individual and corporate body can apply for AM and SSM permits. The diversity of legal 
umbrellas for ASM operations is important because it enables various economic arrangements to be 
legally adopted. In the case of small-scale permits, the corporate body can be wholly owned by 
Kenyans or not (in this case, no less than 60% of the shareholding should be held by citizens of 
Kenya)26. Annex 3 elaborates on potential risks, such as that the introduction of foreign capital in ASM 
might require the regulatory framework to become more restrictive and the eligibility of natural persons 
might promote an economic model in which the holder of the mineral right is not actually performing 
the mining activities. This disconnection between holder and operator can generate problems in terms 
of responsibility for the operation with potential negative consequences in terms of working conditions, 
occupational safety, and environmental and social impacts. 

ASM permit area 

The Mining Act defines two categories of areas for AM and SSM mining permits: designated and non-
designated areas. Concepts of designated (reserve, dedicated zone, etc.) have become common in 
different jurisdictions. Annex 3 elaborates on the complexity of this attractive and apparently easy 
solution to regulate the ASM sector; it either represents a huge investment by the GOK to develop 
geological surveys for the ASM sector or it serves for the recognition of areas with existing ASM 
activities. Annex 3 also comments on the size of permits, which seem very small particularly for SSM 
permits in non-designated areas (approximately 40 ha). This might create problems for the 

                                                      
25 UNEP. 2012 
26 Experience has shown that when the law forces one specific legal body (e.g., cooperatives) often the economic 
actors create them on paper to meet the law, but in practice they just maintain those economic relations that are 
viable between the different economic actors in a particular situation. Bitencourt 2009, Macedo 2015 
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feasibility and economic stability of the mining operations over time, promoting continued 
mobility, which is exactly what the ASM sector has been criticised for.  

Duration and renewal 

An AM permit has a duration of three years maximum and may only be renewed once for the same 
period. The reason for this limitation on number of allowable renewals is unclear. If the area still has 
mineral reserves, it would seem to make more economic sense to allow the continuation of the 
operation until the deposit has been fully exploited. In the case of an SSM mining permit, the duration 
is up to five years and with a renewal for a maximum of five years. It is unclear whether it can be 
renewed more than once. The importance of allowing successive renewals is based on the 
premise of good management of mineral resources and security of the investment. 

Exclusivity 

The Act recognises exclusivity in the case of an SSM permit, but it is unclear whether this applies to 
prospecting and SSM permits. However, the Act does state that the AM permit cannot be granted in 
areas in which mineral rights have been granted (this rule applies to all licences and permits except for 
a reconnaissance licence and permit). Recognising this right of exclusivity for ASM mineral rights has 
become a trend in the recent ASM legislation. Non-exclusivity rights for a reconnaissance licence or 
permit is also an accepted practice in the international legal frameworks, including for LSM licences27. 

Transfer 

Under general provisions, the Act recognises the right of the holder of mineral rights to assign, transfer 
and mortgage the rights with authorisation of the Cabinet Secretary, on recommendation of the Mineral 
Rights Board. However, it is unclear whether this generic right applies for the AM permit, prospecting 
permit and SSM permit. In the case of the reconnaissance permit it does not apply. 

Upgrade 

The Act recognises this right in the case of an AM permit but it is unclear for the other permits. If the 
objective of the Act is to promote the improvement of the ASM mining operations, this right should be 
considered for all permits and licences. 

Requirements for permits attribution 

The Act is clear about the different requirements for obtaining the ASM permits. It is a simple process 
and is progressive (as more rights are attributed there are more obligations). This approach follows the 
current trend in ASM legal frameworks worldwide28. Several small topics in the Act that deserve further 
clarification and improvements are outlined in section 5.2. These issues can be clarified in the mining 
regulations that still are in the advanced draft phase. Perceived ambiguities of the Act are discussed in 
Annex 3.  

Royalties 

Royalty rates are not included in the new Mining Act, but new rates have been proposed as part of the 
draft mining regulations. The most relevant rates for the ASM sector are: 

¶ Construction and industrial minerals: 2% 

¶ Precious stones (diamond, emerald, ruby, sapphire and tsavorite): 8% 

¶ Precious metals: 8% 

¶ Semi-precious stones: 5% (except for green garnet, which is 8%) 

These rates represent a substantial increase compared to the previous rates. Furthermore, these rates 
are higher than the current rates for gold or gemstones in neighbouring countries. This differential 
may constitute a problem because of the potential for smuggling that tends to occur in these 

                                                      
27 In some countries the concept of 'prospecting' is used rather than the term 'reconnaissance' . Examples of non-
exclusivity on reconnaissance or prospecting titles that applies for LSM:  Democratic Republic of Congo 
(prospecting certificate), South Africa (reconnaissance permit), and Namibia (reconnaissance and prospecting 
licences). In Namibia, these licences can be non-exclusive or exclusive depending on the authorityôs evaluation 
and the request by the candidate for these licences. 
28 SDC 2011  
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Taita Taveta 

Migori 

situations. In Tanzania, for example, gemstones and diamond royalty rates are 5%, gold 4%, and 
gems (cut and polished) 1%29. The typical rates (which do not necessarily apply to ASM operations) 
for gold in African countries tend to range 2ï5% maximum.30 An alternative approach to calibrating 
royalty rates is addressed in the section 5.2.  

In ASM legal frameworks there is a trend to apply special rates for ASM operations. In the words of the 
renowned international taxation expert Otto (2006): 

On the other end of the spectrum, many countries will exempt small-scale or artisanal 
miners from paying royalties. In general, the cost of administering and collecting 
royalty payments on these operations is perceived to be higher than the economic 
benefits. Even in countries where small mining operations are highly regulated, 
operators may be given a break on royalty payments. For example, many Canadian 
provinces charge no mining taxes on operations that record a minimum threshold of 
income during the tax year. 

The new rates in Kenya have not adopted this approach; however, it is unclear whether the royalty 
applies for AM permit. In contrast to the SSM permit, where it is explicitly mentioned in the Act, it is 
silent for the AM permit. 
 

3. Case Studies 

Field assessments were conducted in two sites that reflect the 
diversity of Kenyaôs ASM sector and provide insight into the 
economic contribution of ASM.  

Gold accounts for the most value of all minerals extracted by ASM in 
Kenya31. Migori, Siaya, and Turkana counties are the most active 
ASGM areas. Following consultations with DFID in August 2016, 
Migori was selected as the case study area based on the number of 
miners active there, export figures, diversity of both participants in the 
sector and levels of mechanisation, access considerations, and the 
potential contribution of the study to positively assist emerging market 
and development programmes in the region. 

Approximately 80 tonnes of different types of precious and semi-
precious gemstones including amethyst, aquamarine, cordierite, 
green garnet, other garnets, ruby, sapphire, and tourmaline, were 
extracted in 201332. Consistent with gemstone mining around the world, the majority of stones are 
produced by ASM. Taita Taveta County was selected as a case study area because of its dominance 
in production and other factors, including the reported participation of women, promotion of the sector 
by the local government, and emerging partnerships between different stakeholders, including 
academic institutions and LSM.  

Assessment of case study sites was done qualitatively through a literature review, site visits, 
interviews with key informants, and appraisal of economic performance of operators33. These activities 
were supplemented by a quantitative household survey, results of which are threaded throughout the 
findings. The survey design is described in Annex 4 and results presented are representative of 
populations within and immediately surrounding the mines studied. 

                                                      
29 Tanzania 2010  
30 Gajigo et al. 2012  
31 In the USGS Minerals Yearbook, which draws from official sources, Kenyan gold production in 2013 is reported 
by Yager (2015) as 2.1 tonnes and by George (2015) as 3.6 tonnes, while an independent estimation by 
Seccatore et al. (2014) suggests 5 tonnes of gold from ASM sources. 
32 Yager 2015 
33 All statistics presented below are considered to be statistically significant (p<0.05) unless otherwise indicated. 

Figure 5: General location of 
case study sites 
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3.1. Case Study: Osiri Gold Mine, Migori County 

Located in southwest Kenya bounding the shores of Lake Victoria, Migori Countyôs economy is 
strongly tied to ASGM. The sector reportedly provides the main source of livelihood for approximately 
10,000 residents and takes place at sites in Nyatike, Rongo, Sunna East, Sunna West, Kuria East, and 
Kuria West Sub-counties. Activities are prone to periodic gold rushes characterised by high mobility, 
with miners migrating from one mine site to another, depending on the perceived availability of gold.  

This section summarises the main findings and conclusions drawn from the Osiri gold mining area in 
Nyatike Sub-county, one of the most active production sites in Migori. Results were supplemented and 
validated by assessments in Kopoudho and Kurutiange gold sites.  

3.1.1. The Context 

Nyatike Sub-county has a current population of approximately 145,000 men, women, and children34, 
which includes 3,500ï5,000 who reside in the semi-temporary town at Osiri35. A large proportion of 
households (45%) are headed by women, and gender differences in socio-economic status at both 
household and individual levels are clear (see Figure A28 in Annex 6.). 

Figure 6: Gold mining takes place alongside farming and fishing livelihoods 

 

Of the economically active population, approximately 70% of the individuals are engaged in some form 
of ASM work, whilst only 1% of household heads surveyed indicated that they were not. The 
household quantitative survey results revealed that although people often engage in agricultural 
activities, mining in the communities surrounding Osiri is by far the main income-generating activity in 
the area. Several factors likely work in parallel to influence the economic reliance on mines. Socio-
economic status likely plays a key role in attracting women and men into work the mines, with 
clear gender disparities likely playing a role in the distribution of benefits from ASM.  

With respect to assets, the survey concluded that less than half of households are likely to own 
medium- or large-sized livestock (e.g., goats, cattle), with male-headed households showing a slight 
advantage over those headed by women (49% vs. 40%, respectively). More than 90% of households 
do not have piped water or gas or electric stoves (indicating reliance on charcoal), and 56% of 
households lack mobile phones. Of economically active men and women, 56% and 65%, respectively, 
do not own a means of transport (e.g., bicycle, vehicle) other than walking.  

Furthermore, only 22% of economically active individuals are educated beyond primary level, and 
women are twice as likely as men to have no education (20% vs. 9%), likely limiting many from 
accessing more lucrative opportunities than ASM (see Figure A54 in Annex 6).  

                                                      
34 KNBS 2010 
35 The average household in Osiri ótownô and surrounding areas is composed of 5.45 people, of which 1.2 
household members are girls and 1.2 members are boys (under 15 years).  
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On average, 65% of women and 72% of men surveyed believed that those involved in mining earn 
more than those in agriculture. Indeed, 78% of miners surveyed did not wish to abandon their jobs 
in the mines. 

Within this context, ASM provides an important means for people to improve their lives, particularly 
when individual incomes and differences between livelihoods are further examined, as observed in the 
Osiri gold mining area.  

3.1.2. Supply Chain Actors, 
Activities, and Employment 

Primary Supply Chain Actors 

Six main groups of supply chain actors related to gold 
production can be distinguished in Osiri: mining 
committee, mine owners, miners involved in extraction, 
artisanal mineral processors, traders, and small-scale 
cyanidation plants. 

Mining committee 

The Osiri Community Development Committee 
(OCDC), a registered community-based organisation 
(CBO), is managed by an elected executive that oversees activities in both the mine and neighbouring 
community, including allocation of areas (like shops, hotels, etc.), security, and operation of a 160 kVA 
genset and water pump (costing approximately KES 24.50 or USD 0.25 per day) providing power and 
water extraction services. The OCDC obtains revenues to operate through payment of one shift of 
production per month at each shaft36 and collection of rents (approximately KES 25,000ï30,000 or 
USD 250ï300 per week) from the shops, hotels, and restaurants at Osiri. The OCDC also administers 
a nationally registered Savings and Credit Cooperative Society (SACCO) that provides loans to local 
members.  

Mine owners 

Investment to open a new mine is substantial, in the range of KES 1.2 million (USD 12,000) before 
reaching the vein and KES 2 million (USD 20,000) for an operational mine. Shaft owners typically bear 
the costs associated with advancing shafts and tunnels (blasting), its safety (timbering), electric 
supply, and removal of accumulated water. Investment and operating costs are recovered by applying 
a 2:1 ratio, wherein, for example, 2 bags of ore for the owners and 1 bag for the miners are recovered. 
In almost all economic relations between extraction actors, payments are made with bags of ore. Mine 
owners employ a supervisor to oversee activities, including drilling and blasting, distribution to and 
recovery of workersô tools used underground, and controlling the numbers of miners working 
underground, among many other responsibilities.  

Extraction workers 

Extraction of ore and waste rock is done by workers using underground methods. Miners employed to 
prepare the mine shaft for extraction of ore are paid by mine owners on the order of KES 300 
(approximately KES 7,800 or USD 78 per month) for typically two to three hours of work clearing waste 
material, whilst jackhammer operators earn KES 1000 or USD 9.50 per hole, blasters earn one bag of 
ore per blast, and captains overseeing the process earning half a bag per blast. Explosives are 
provided by the owner. Once the ore vein is reached, the relationship between the owner and the 
miners converts into a revenue-sharing agreement, usually based on the above-mentioned 2:1 ore-
sharing ratio.  

                                                      
36 Costs of this contribution are shared between the miners working in shafts (who commit their labour) and shaft 
owners who pay for related drilling and blasting (approximately KES 30,000 or USD 300 per blast), timbering, 
supervision, and other operating costs. 

Figure 7: Osiri mine provides direct 
employment for approximately 620 
women and men  
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Artisanal mineral processors 

After extraction, the ore processing is done on site. Different actors along the processing chain interact 
and are usually paid on a per-bag basis and include:  

¶ Transporters, who earn approximately KES 50ï200 (USD 0.50ï2.00) per bag hauling ore to the 
processing area 

¶ Crushers, who are paid KES 150 (USD 1.40) per bag 

¶ Millers, who use locally constructed ball mills (costing KES 300,000 or USD 2,861 per full unit) 
and are paid KES 300 or USD 2.86 per bag 

¶ Sluicers, who conduct sluicing and amalgamation for KES 200 or USD 1.90 per bag (KES 150 or 
USD 1.43 for sluicing and KES 50 or USD 0.50 for amalgamation) 

The sluicing and amalgamation facilities normally belong to an investor who provides the mercury and, 
in return, receives the tailings that he/she resells to a cyanidation plant on an observed basis of KES 
3,750 or USD 35.75 per tonne. 

On-site buyers or traders  

They are at the end of the mine site-level supply chain. The average buying volume is 50 g of 
unrefined gold per week per trader (the purity of the Osiri mine gold is estimated at 90%). Their 
estimated profit margin is KES 200ï250 or USD 1.90ï2.38 per g. Gold is sold to local buyers who 
transport it to Nairobi or smuggle it out of the country37. 

Cyanide leaching plants 

Ten cyanide leaching plants, processing amalgamated tailings38, are reported to operate in the Migori 
region. One plant, which uses nine leaching vats with Tanzanian technology and partners, reported a 
KES 5 million investment (USD 50,000), which was repaid in two months. The buying price of tailings 
paid to sluicing operations was reported as KES 3,750 or USD 35.75 per tonne representing 1.1 gram 
of gold content at 90% purity. These param are considered typical for the region.  

 

Mineral Production Methods, Employment, and the Gender Division of Labour 

In Osiri, as in adjacent ASM areas in Migori, 
gold ore extraction and processing is carried 
out via underground extraction, crushing, 
milling, sluicing, and amalgamation, followed 
by amalgam burning and recovery of the doré 
(gold with residual mercury). Direct mine and 
processing employment in Osiri was 
estimated at approximately 620 persons (+/-
10%, 62% men and 38% women39).  

A distinct gender division of labour exists at 
Osiri (Figure 8), which has implications in 
terms of gender distribution of benefits from 
ASM in the area (see section 0).  

Extraction  

Men constitute 92% of the Osiri extraction workforce of approximately 400 workers. Underground 
mining takes place in one of four operating shafts, the most productive of which employs 

                                                      
37 Mitullah et al. 2003 
38 Under the Minamata Convention, leaching of amalgamated tailings is considered one of the four óworst 
practicesô to be phased out.  
39 Excludes workers engaged in drilling and blasting, timbering, and supervisors. 

Figure 8: Gender division of labour at Osiri Mine  

 



The Economic Contributions of Artisanal and Small-Scale Mining in Kenya: Gold and Gemstones 
 

15 

approximately 100 men and yields approximately 100 sacks of ore per day from a main 60 m deep 
shaft connected to a gallery of tunnels that can extend for 100 m40. 

Extraction takes place in two phases. 

¶ During development/preparation, drilling using jackhammers and blasting with explosives is 
followed by a four-hour period to wait for dust to settle and gases to evacuate. Underground 
workings are then inspected by the blaster man and timberman, and related timbering is done to 
support unstable ground.  

¶ During extraction, paid labourers remove waste rock discarded by miners in sacks for disposal at 
the surface, whilst workers use hammers and pickaxes to break ore (exposed wall rock or 
fragmented by blasting) into transportable sizes that they later haul to surface in sacks. Workers 
typically are equipped with rubber boots and small flashlights. 

Extraction takes place 24 hours per day, six days per week. However, 
downtime for drilling and blasting requires approximately eight hours 
per blast and is carried out twice weekly. Underground miners do not 
strictly work in set shifts or teams, but can choose to work individually 
or in teams of two to five and for several (typically two to three) hours 
as needed to acquire at least one full sack of ore. They gain entry to 
the mine only as others exit to ensure numbers underground are 
reasonably limited given space constraints41.  

On their return to surface with their ore, they receive their share (a 2:1 
ratio, split with owners). They then either sell or pay for processing of 
their ore and then break for the day or re-join the queue to return to 
work. Typically, men using bicycles haul ore in sacks to the processing 
areas. 

Mineral Processing  

Women constitute 62% of the mineral processing (crushing, milling, 
sluicing, amalgamation) workforce. The main steps (for all genders) include the following. 

Crushing 

Ore is manually broken using small sledgehammers on large tarpaulins into sizes that can be fed into 
the mill (approximately 1 inch in diameter). Crushing takes place in 30ï40 areas around the site and is 
largely carried out by women (approximately 80%).  

Milling 

Crushed ore is fed into locally constructed, generator-driven octagonal ball mills to reduce its size into 
that of fine powder. Each milling unit is comprised of one or two ball mills and can process 
approximately 20 bags per day. Although 37ï40 mills are located at Osiri, only about 10 mills are 
active at any given time. Milling units are staffed by an owner or paid worker, mainly men.  

                                                      
40 For those who purchase ore and pay for processing, an average (and exceptionally high) cut-off grade of about 
1.7 g per bag or 24 g per tonne is estimated40. However, the grade is highly variable (with many ore buyers 
reporting occasional losses), thus an average grade of 18 g per tonne was applied for the purpose of estimation. 
41 Approximately 120 miners are underground at any given time in the four shafts (ranging between 10 workers for 
the smallest shaft and up to 60 for the largest). 

Figure 9: Most miners rely 
on small hammers, 
chisels, and a headlamp  
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Sluicing and amalgamation 

This is performed individually or in teams of two, 
wherein one person carries out sluicing and the 
other conducts amalgamation. Although mainly 
done by women, some men also do this work. A 
two-person team can process approximately five 
bags of milled ore per day. Although 50ï60 sluices 
are found at Osiri, only around 40 are active at any 
given time. 

¶ Sluicing involves slowly pouring milled ore with 
process water over an angled, wooden sluice 
box lined with a burlap mat wherein heavier 
particles (i.e., gold) are trapped. Residual 
mercury is in process water, thus an initial (but 
limited) phase of amalgamation takes place.  

¶ Once a sack has been processed, the mat is 
carefully removed and washed in a plastic 
basin to remove particles retained in the fibres. Throughout the process, tailings (waste) collect in 
a small basin at the end of the sluice and are periodically removed with a shovel and stacked in 
adjacent piles for sale to cyanidation plants.  

¶ Amalgamation takes place in small impoundments next to sluices. Mercury is added to the 
concentrate recovered from the mats42 and mixed by hand in basins resulting in the formation of a 
mercury gold amalgam. Waste (residual mercury, lost gold, waste minerals) is discharged into the 
pond. The amalgam is squeezed through a piece of cloth and the amalgam taken for burning and 
sale to nearby traders.  

Amalgam decomposition 

Gold buyers burn the amalgam using a small torch or on a charcoal fire just outside their small, 
covered, iron sheet-walled óshops.ô43. Mercury vapour is released into the atmosphere, and remaining 
gold is weighed and purchased based on a purity of 90%.  

Child labour 

Child labour exists, but to a lesser degree than anticipated. Although some boys and girls were 
observed at the sites, few were visibly engaged in ASM activities and those involved seem to be 
carrying out hauling activities. This is consistent with results of household surveys, which indicated 
that, on average, 1.8 individuals within a household of 5.4 members are economically active, whilst 3.4 
household members are above the age of 15 years44,45. Notably, however, only 17% and 19%, 
respectively, of women and men engaged in ASM indicated that they had carried out another 
economic activity prior to engaging in mining, suggesting that entry to mining in the area starts early. 

                                                      
42 Under the Minamata Convention, amalgamation of concentrates (avoiding the worst practice of ówhole ore 
amalgamationô) complies with recommended practices as long as substitution of amalgamation is not feasible.  
43 Under the Minamata Convention, amalgam burning in residential areas needs to be phased out, as it counts as 
one of the four óworst practicesô. Amalgam burning must be done in dedicated areas, using mercury-recovering 
devices such as retorts. 
44 Men are only slightly more likely to be economically active than women (17% versus 15%) and the ratio of boys 
to girls below 15 years of age is 1:1. 
45 On average, a Migori household has 2.5 children of school going age, practically all of which (2.49) reportedly 
attend school, despite approximately half of households reporting that affording fees is a major concern. Note: 
these results are presented for qualitative purposes only as 2.49 of 2.5 children suggests the unlikely event that 
babies and infants are not present or were not counted in the surveys and results are not statistically significant 
(p>0.05).  

Figure 10: Sluice mats are washed by women 
to recover concentrate before amalgamation 
in nearby impoundments 

 


















































































































































































