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SUMMARY
Artisanal and small-scale mining (ASM) has experienced explosive growth in recent years due to the
rising value of mineral prices and the increasing difficulty of earning a living from agriculture and
other rural activities. An estimated 40.5 million people were directly engaged in ASM in 2017, up from
30 million in 2014, 13 million in 1999 and 6 million in 1993. That compares with only 7 million people
working in industrial mining in 2014.
ASM is generally pursued as a route out of poverty or as an activity to complement insufficient
income, especially in communities where alternative employment is hard to come by. ASM is also a
very diverse sector. Its main challenges vary from region to region—and often from site to site.
There is a perception that ASM is a “get-rich-quick” activity. This has misinformed legislation and
extension programs and led to the application of one-size-fits-all policies. However, people working
in ASM are far from the same. They range from those whose livelihoods rely on subsistence farming to
skilled workers who migrated from urban areas in search of work.
Despite its low productivity, ASM is an important source of minerals and metals. It accounts for about
20 per cent of the global gold supply, 80 per cent of the global sapphire supply and 20 per cent of
the global diamond supply. ASM is also a major producer of minerals indispensable for manufacturing
popular electronic products, such as laptops and phones. For example, 26 per cent of global tantalum
production and 25 per cent of tin comes from ASM.

ENVIRONMENT AND HEALTH AND SAFETY
ASM relies on a mostly unskilled workforce using rudimentary tools and techniques. Unsurprisingly,
its environmental and health and safety practices tend to be very poor. For example, dust and fine
particles resulting from blasting and drilling cause respiratory illnesses. It also degrades crops and
farmlands, resulting in lost food production. Streams and rivers often become polluted near ASM sites,
which makes water unsafe for drinking and can also affect fish stocks previously relied upon for food.
Artisanal and small-scale mining is also the source of the largest releases of mercury, estimated at
1,400 tonnes per year in 2011 according to the Minamata Convention.
Exposure to mercury can have serious health impacts, including irreversible brain damage. Mercury
is also difficult to contain and can be toxic at even very small doses. It can be transported long
distances by air or water, poisoning the soil and waterways, and eventually making its way into the
food chain. In sub-Saharan Africa, most of these risks are borne by women.
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ASM AND LARGE-SCALE MINING (LSM)
In many parts of the world, ASM and LSM operate in neighbouring—and sometimes on the same—
concessions. As mineral governance frameworks tend to favour foreign direct investment by
multinational companies over ASM, there are significant power imbalances and clashes over claims.
However, their coexistence opens the potential for cooperation.
Current practices and debates about ASM–LSM relations include:
•

Removing ASM from LSM concessions, which is unlikely to solve clashes over land in the long
run

•

Separating ASM and LSM by creating “ASM zones,” with proven geological reserves

•

Fostering cooperation between LSM and ASM operators through buy-back arrangements,
technical assistance and support for formalization

•

Promoting continued dialogue and communication between ASM and LSM, facilitated by
governments

ALTERNATIVE LIVELIHOODS
Moving people straight out of ASM into other sectors is not a realistic strategy, as there are typically
few other employment opportunities. Programs aiming to encourage more income-generating
activities along the ASM supply chain——such as gemstone cutting and polishing—have shown
positive results.
Agriculture and ASM need to be seen as complementary, as opposed to two activities that are
fundamentally at odds. Many families turn to ASM to supplement their farming earnings and invest in
farming and farm inputs.

CERTIFICATION SCHEMES
In recent years, ethical certification schemes and standards have been used to support formalization
and to improve social and environmental practices in the sector.
Standards such as Fairmined and Fairtrade Gold aim to foster responsible ASM cooperatives,
provide assurance of minimum standards of production, and support the sector’s formalization and
professionalization. In addition, “chain of custody” initiatives aim to ensure traceable supply chains
from mine to market that are free from conflict and human rights abuses. They respond to the need
of companies seeking to meet international regulations and/or voluntary codes and to ensure good
business practices.
Despite signs of progress, there are concerns about these initiatives. Some argue they are not
reaching the most marginalized communities in need of greatest support. Instead, they are believed
to be empowering already licensed and relatively affluent cooperatives able to meet the requirements
and costs of certification. There are also concerns about longer-term sustainability due to their
reliance on Western markets and ethical consumption trends.

FORMALIZATION
In many countries, 70 to 80 per cent of small-scale miners are informal.
Informality brings along damaging socioeconomic, health and environmental impacts, which trap the
majority of miners and communities in cycles of poverty and exclude them from legal protection and
support.
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Formalization has to be inclusive of miners’ views and effective in monitoring and enforcing
regulation. It needs:
•

Legal frameworks that remove barriers to formalization and are supportive and accessible
rather than punitive

•

Streamlined licensing processes that make it easy, cost-effective and rewarding to obtain a
licence

•

Access to finance for miners, potentially using geological information as collateral for loans

•

Technical and financial support to meet the licensing requirements and, once licensed, to
continue to improve performance

TOWARDS SUSTAINABLE ASM: WHAT DO WE NEED TO GET THERE?
•

Know-how: Building capacity through local institutional partnerships

•

Organization: Encouraging miners to form cooperatives and associations

•

Collaboration: Encouraging large-scale mining companies to support capacity building

•

Capital: Using microcredits to lend to organized groups of miners and communities, supported
by donors

•

Technology and equipment: Improving miners’ access to efficient and cleaner technologies

In numbers:
•

40 million people working in ASM in 2017

•

150 million depend on ASM across 80 countries in the global south

•

20 per cent of the global gold supply is produced by the ASM sector

•

80 per cent of the global sapphire supply and 20 per cent of the global diamond supply come
from ASM

•

26 per cent of global tantalum production and 25 per cent of global tin production come from
ASM

•

40–50 per cent of the ASM workforce in Africa are women

•

70–80 per cent of small-scale miners are informal
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1. GLOBAL TRENDS AND UPDATES ON KEY ASM NUMBERS
Artisanal and Small-Scale Mining (ASM) is recognized as a considerable source of revenue for
millions of people in about 80 countries worldwide (World Gold Council, 2017; World Bank, 2013). ASM
takes place in different parts of the world, mostly in the global South, i.e., sub-Saharan Africa, Asia,
Oceania, Central and South America (Armah et al., 2016). The activity has been defined in different
ways, and is often characterized in terms of the number of miners, the production capacity, the level
of mechanization or capital investments (ILO, 1999; World Gold Council, 2017).
In 1993, about six million people were believed to be working in ASM. The International Labor
Organization (ILO) revised this number to 13 million miners in 1999 (including women and children)
and estimated that about 80 to 100 million people depend on this activity (ILO, 1999). In recent
years, the number of people directly involved in ASM has more than doubled, reaching about 30
million people in 2014, because of the rising value of mineral prices and the increasing difficulty of
earning a living from alternative activities like agriculture, among other reasons (García et al., 2015;
Seccatore et al., 2014; Levin, 2014; Banchirigah & Hilson, 2010). This implies that more than 150 million
people are indirectly dependent on ASM (Levin, 2014). As accounted on Artisanalmining.org (2017), a
database where ASM estimates are regularly updated, direct ASM numbers might have reached (+/25 per cent) 40.1 million in 2017. Some sources estimate a much higher number, for example, up to 100
million ASM operators, compared to 7 million people working in industrial mining (World Bank, 2013).
However, it is important to remember that there is a need to improve benchmarking and consistency
in the field with national data, the need to disaggregate numbers by gender and to establish a
criteria-based census of ASM operators.
The number of people involved in ASM differs across countries in Africa, Latin America and Asia.
Most of the countries in Africa had 5-20 per cent of their populations directly depending on ASM in
2009; in Latin America 0.1-5 per cent and Asia 0.1-1 per cent. Most ASM operators are in Asia, with a
total average of at least 10.6 million in 15 countries in 2014, mainly due to the extremely high number
in China (nine million). This is followed by Africa, with a total average of at least 9.9 million ASM
operators in 23 countries in 2014, and Latin America with a total average of at least 1.4 million ASM
operators in 19 countries in 2014.
There are two African countries with an average of more than 1 million miners in 2014 (Democratic
Republic of Congo [DRC] and Sudan) compared to one country in Asia (China) and none in Latin
America.
There are four African countries with an average of 500,000 to 1,000,000 miners in 2014 (Ivory
Coast, Ghana, Mali, and Tanzania), but none in Asia and Latin America.
The other countries where ASM activity involves on average at least 200,000 miners in 2014 are:
Angola (200,000), Ethiopia (450,000), Guinea (250,000), Madagascar (450,000), Mozambique
(200,000), Niger (365,000), Sierra Leone (300,000), Uganda (200,000), Zimbabwe (450,000),
Pakistan (450,000), Philippines (325,000), Brazil (467,500), and Colombia (385,500).
Studies concerning African countries with ASM are the most complete—i.e., there are estimates on
all but four countries that are known as having ASM operations. In Asia, 15 countries do not have
estimates, although they are likely to have ASM activities; and in Latin America, the same issue
concerns five countries. Hence, compared to Africa, the ASM population in Asia and Latin America
remain relatively understudied.
The three regions have commonalities concerning ASM since it is a way of addressing poverty for
many communities or a way to earn more for a living in combination with other activities such as
agriculture. There are also regional differences between the three continents (Hentschel, 2003): “[I]n
Africa, AIDS and sustainable community development are the key issues; in the Asia/Pacific region,
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multicultural aspects and cultural rights predominate; while in the Latin American/Caribbean region,
environment, indigenous rights and legal aspects are the key issues.” There are also differences
in terms of women’s ASM participation. According to Hinton et al. (2003), there is generally fewer
than 10 per cent of women directly participating in mining in Asia, between 10 and 20 per cent in
Latin America, and between 40 and 50 per cent in Africa. In some regions, female miners can even
represent 60 to 100 per cent of the ASM mining force; for example, in Guinea the rate is as high as 75
per cent (Hentschel, 2003, Hinton et al., 2003).
The motivations for child labour in ASM also vary depending on the region. According to Buxton
(2013), children are commonly involved in Latin America as part of a “long ASM tradition”; whereas
in Asia, there is less child labour due to the involvement of the private sector in ASM. . As in Latin
America, in Africa children are also commonly involved in ASM, but more because of the poor
socioeconomic context (e.g., civil war, conflicts, weak social institutions and government, forced
labour) (Buxton, 2013). It is hence essential to understand the specificities of each ASM site.
ASM is believed to contribute 15–20 per cent of the global non-fuel mineral production, 18 per cent of
Africa’s gold, and almost all African gemstones except diamonds (ILO, 1999; Ledwaba & Nhlengetwa,
2015). It is an important source of revenue for miners, their communities and local governments,
especially when the activity is focused on the mining of high-value minerals like gold, silver and
gemstones. According to CIFOR (2009), gold and diamond mining account for more than half of the
mineral exploitation globally, involving between six to nine million artisanal miners, i.e., about 60 per
cent of all ASM activities in 2009. About 50 per cent of the total number of ASM operators work on
gold extraction, contributing to 90 per cent of total employment (the remaining 10 per cent mainly
came from large-scale gold mining) and generating between 12-15 per cent of global gold production
(Levin, 2014).
According to the World Bank (2013), ASM accounts for about 20 per cent of the global gold supply,
80 per cent of the global sapphire supply, and 20 per cent of the global diamond supply. About 65 per
cent of the world’s diamond reserves are in Africa (CIFOR, 2009). Madagascar is one of the largest
producers of sapphires, with about 50 per cent of the global supply in 2002—production relies heavily
on artisanal mining, with about 500,000 people involved either on a full-time or part-time basis
(Tilghman et al., 2005). The activity is, however, not limited to these minerals: according to Veiga et
al. (2014), ASM operators work on more than 30 different sorts of minerals. For metals specifically, in
2009 ASM operators were estimated to account for about 26 per cent of global tantalum production,
25 per cent of global tin production, 6 per cent of tungsten, 4 per cent of iron ore, 3 per cent of lead, 1
per cent of zinc and 0.5 per cent of copper (Dorner et al., 2012). Most ASM production of tantalum is in
Africa, particularly Central Africa where it is obtained from alluvial and soft rock deposits.
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FIGURE 1. NUMBER OF ASM OPERATORS WORLDWIDE SHOWS THE GROWTH IN THE NUMBER OF ASM
OPERATORS WORLDWIDE BETWEEN 1993 AND 2017.
Source: Author illustration based on ILO, 1999; Seccatore et al., 2014; Levin, 2014; artisanalmining.org, 2017

FIGURE 2. PERCENTAGE OF THE POPULATION DEPENDING ON ASM
Source: Dorner et al., 2012
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2. ENVIRONMENT, HEALTH AND SAFETY IMPACTS AND
REMEDIAL EFFORTS
Although each ASM site has specific characteristics, some common factors can aggravate the
general environment, health and safety (EHS) impacts of the ASM activity. These include lack of
mechanization, use of rudimentary techniques, low levels of occupational health and safety (OHS)
practices, lack of skilled workforce, lack of social security and a lack of awareness about EHS issues.
The use of hazardous substances puts the health of miners and their communities at risk, through
exposure to mercury, zinc vapour, cyanide, or other acids (Obiri et al., 2010). This is particularly
significant for gold mining, where mercury is often used, and which is also seeing increasing cyanide
use. Mercury can be inhaled, swallowed or absorbed through the skin, but the health consequences
are usually not immediate (Armah et al., 2016). The inhalation of dust and fine particles due to
blasting and drilling processes can cause respiratory diseases such as silicosis or pneumoconiosis to
men, women and children that often accompany their parents (Armah et al., 2016). According to their
findings, temporary or permanent hearing loss and speech interference can also be the consequence
of a lack of safety protections to filter noise from equipment like drills or crushers. Most occupational
health and safety risks in sub-Saharan Africa are borne by women, due to the division of tasks
between male and female miners.
There are usually two ways to use mercury in artisanal and small-scale gold mining (ASGM): “whole
ore amalgamation” (WOA) and “concentrate amalgamation” (United Nations Environment Programme
[UNEP], 2012, p.14). WOA uses the most mercury since it is inefficient (usually capturing no more than
30 per cent of the gold) compared to concentrate amalgamation and releasing important quantities
of mercury in the tailings.
The burning of the amalgam can take place on site and in processing centres, but also in the villages,
for instance in the kitchen/houses/backyards of miners, putting their health and the health of
their families and community at risk of mercury intoxication when no protection equipment is used
(UNEP, 2012, p.12; GAHP, 2014; Spiegel et al., 2018). According to UNEP (2013a, 2013b), ASM activity
emits about 1,400 tonnes of mercury per year and is the largest source of anthropogenic mercury
emissions worldwide with about 727 tonnes per year. Among the countries where mercury is used in
ASGM, Indonesia has seen the number of polluted sites rise in the past 20 years by about 50 per cent
between 2010 and 2015 (Balifokus, 2015). The country hosts some of the most mercury-polluted sites
in the world (Spiegel et al., 2018).
According to Pure Earth (2017), about 130 ASGM sites are sources of mercury contamination,
particularly in Africa and Southeast Asia. Based on available estimates (Mercury Watch, 2017), four
countries are the largest polluters of mercury from ASGM activities: Bolivia (120 tonnes/year), Brazil
(105 tonnes/year), China (100 tonnes/year), and Burkina Faso (35 tonnes/year). However, it must be
emphasized that no estimates are available for many other countries. Indonesia clearly appears to be
one of the countries with the largest health issues related to mercury use, as well as Mongolia, Peru
and Ecuador with 70,0000–150,000 people exposed to mercury contamination.
The least effective mercury practices (ratio of mercury consumed versus gold produced) can be
observed in Africa, in Burkina Faso (ratio of about 1:70), Senegal (ratio of about 1:35), Sudan (ratio
of about 1:20) and Ghana (ratio of about 1:17). Better practices can be found in Asia and Central
America (Indonesia: 1:10, China: 1:10, Mexico: 1:10). The most effective practices are in South America,
where Colombia and Brazil still have a ratio of about 1:5; however, all other countries are below this
ratio.
Mercury contamination is more serious in some countries compared to others. This is the case for
instance in Tanzania and Indonesia, which were defined as hotspots by Evers et al. (2013, pp 10–11). In
the Matundasi and Makongolosi regions of Tanzania, the amalgamation process is conducted in the
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open air with no safety or mercury recovery systems. Most of the contaminated water from sluicing
and amalgamation is poured directly into the Lupa River and has environmental and health impacts
for the people living in the Lake Rukwa area of South Tanzania. In Indonesia, several sites are of
concern. In both countries, the level of mercury in human hair largely exceeded the U.S. Environmental
Protection Agency (EPA) reference dose of 1.0 ppm (parts per million). A number of studies have
shown urinary mercury concentrations in humans well above the 100 μg Hg/g-creatinine, a World
Health Organization (WHO)-defined level above which the probability of developing classical
neurological signs of mercury intoxication is high. In various cases such as Burkina Faso, for instance,
these limits are exceeded in ASGM sites (Black et al., 2017).
The World Health Organization lists mercury among the top 10 chemicals of major public concern.
Mercury poisoning causes problems in the brain and the nervous, digestive and immune systems,
as well as in the lungs, kidneys, skin and eyes (UNEP, 2012; WHO, 2017). The symptoms of mercury
poisoning include tremors, insomnia, memory loss, headaches, cognitive and motor dysfunctions,
respiratory failures, psychotic reactions, and eventually death in case of severe intoxication
(WHO, 2017; GAHP, 2014). People working in ASM and using mercury are the most directly and
seriously affected populations since they are exposed to both occupational mercury poisoning and
methylmercury poisoning through the food chain.
Cyanide is usually used in LSM operations, but is increasingly being used in ASGM because it can
recover more gold than mercury amalgamation (EPA, 2017). In some cases, it is more effective and
cost-effective, as shown in Ecuador (Veiga et al., 2009). In general, however, cyanidation is still more
costly than mercury amalgamation for most ASGM sites, and requires more knowledge and technical
training (Veiga et al., 2009). The use of cyanide to process tailings at processing centres is observed
in countries like Brazil, China, Colombia, Ecuador, Mozambique, Nicaragua, Peru, Venezuela, Tanzania,
Zimbabwe, and the Philippines (Veiga et al., 2014; Hilson & van der Vorst, 2002).
Cyanide can be used instead of mercury in a process called direct cyanidation (Spiegel et al., 2018)
and is the safest way to use cyanide after the ore has been concentrated (EPA, 2017). However,
cyanide is also a toxic hazardous substance, although it does not persist in the environment like
mercury (GAHP, 2014; EPA, 2017). Unlike mercury, cyanide can be decomposed into less toxic forms
and its effects are immediate and chronic, while mercury has long-term effect on EHS (Veiga et al.,
2014).
Cyanide is not as common as mercury in ASGM since it usually requires more capital investments
and skills, different business models, and its management is thus more complex (Spiegel et al.,
2018). However, the number of processing plants where cyanide is used is rising in reaction to the
international pressure for phasing out mercury use (Spiegel et al., 2018). According to Seccatore et
al. (2014), Basu et al. (2015) and Malehase et al. (2017), South America is the region where the most
environmentally friendly techniques are used in ASGM: other examples of good practices can be
found in Central Asia and Central America. On the contrary, the practices that cause most damage
to the environment are more common in Africa—with sub-Saharan Africa leading on mercury
emissions—and East Asia (Basu et al. 2015; Malehase et al., 2016).
Efforts to address the EHS impact of ASM practices are grouped here into three main activities:
technological alternatives, education/awareness raising, and national, international policies and
programs. Among the most common technological alternatives to chemical usage in ASM, retorts
and mercury-free concentration methods (such as gravity, panning, sluicing, shaking tables, spiral
concentrators), have been subject to many studies and pilot projects, with greater or lesser success.
Technological alternatives and more environmentally friendly practices are among the cornerstones of
tackling the issue of chemical usage in ASM. However, it should be noted that even though technical
alternatives exist, they are not always applicable to ASM because of geological, socioeconomic,
cultural and other site-specific issues.
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One main barrier for mining communities in adopting cleaner technologies is cost-effectiveness,
which means that the technology must increase the amount of minerals recovered and/or
productivity (GAHP, 2014; Hinton et al., 2003). Also, ASM operators are usually risk averse and will
not change their practices until the benefits have been clearly demonstrated to them (GAHP, 2014).
Technological alternatives are more likely to be successful when introduced and implemented in
organized mining communities in the form of cooperatives for instance, where investments in time
and money may happen more easily.
Education and awareness raising on EHS issues in ASM is also important. However, to be effective
they need to be feasible alternatives and related to the socioeconomic characteristics of the mining
community, to understand better which technologies might or might not work (Spiegel et al., 2018).
They should focus on contamination and how current bad practices are stigmatizing miners, as
well as providing appropriate solutions to make a change. Regular and intensive training programs
should be set up to educate miners and communities about the pros and cons of various technology
alternatives. These programs need to be specified in legislation providing for enforcement and
proper monitoring and evaluation. Forging partnerships with community organizations, civil society
organizations and private sector will be crucial to successful implementation.
Governments have been working for several decades on reducing the EHS impacts of ASM, in
particular the use of mercury. Some governments have banned mercury use in ASGM—or the ASGM
activity itself—since the informality of the sector in some cases does not contribute to the creation
of wealth for the country in the same way as large-scale mining (GAHP, 2014). But due to the large
share of gold produced by ASGM, some approaches have instead focused on the formalization and
regulation of the sector so that ASGM miners contribute to the wealth of the country by paying taxes
while ensuring more environmentally friendly practices (GAHP, 2014). Such approaches, however, still
need greater stakeholder involvement on site and investment in efficient technologies that align with
the local context. With the rising number of ASM operators and the related EHS impacts correlated
with the rise in the prices of minerals like gold, several national and international initiatives were
introduced such as the Minamata Convention on Mercury.
Eliminating the use of mercury in all ASGM sites by forbidding the use of mercury or the ASM activity
itself will not be effective—one recommendation may be that governments looking at eliminating
mercury use in ASGM do it progressively (as in the case of Zimbabwe) (Spiegel et al., 2018). Indeed,
such bans constitute a barrier for better environmental practices, since governmental bodies or
external organizations (like NGOs and IGOs) have difficulty supporting ASM operators, since the
activity is then considered illegal. In this context, as underlined by Seccatore et al. (2014), some
governments—like Ecuador in 1991—have chosen to legalize ASM activity, so that miners can access
safer technologies via national and international cooperation programs.
Beyond technologies and education, it is very important to consider the site-specific characteristics
of ASGM and the needs of the mining community (bottom-up approaches) and engage directly and
empathetically with miners and local stakeholders to build trust. Before developing new legislation, it
is essential that policy-makers understand environmentally and locally attuned remedial activities.

© 2014 The International Institute for Sustainable Development
6

IGF Annual General Meeting Background Paper: ASM Global Trends

3. ASM INTERFACE WITH LARGE-SCALE MINING
Increasingly, ASM activities are in contact with LSM operations, increasing the probability for conflict
and clashes—as well as the potential opportunity for cooperation between the two. This is due to the
growth of the ASM sector in rural, largely impoverished communities across the developing world over
the past two decades, as well as the propensity for LSM companies to increasingly exploit marginal
deposits. To meet demand, mining companies are exploring new frontiers and neglected resources
that comprise lower-grade and hard-to-access deposits that were previously uneconomical to mine
on a large scale due to the high levels of capitalization, technology and infrastructure required. These
are also areas where, traditionally, artisanal and small-scale miners may already be present living and
working near surface deposits. Furthermore, as new deposits are opened via exploration activities and
roads they may attract small-scale miners to the area in rush-type situations (CASM, 2009: ICMM,
2009).
The instances where ASM and LSM activities have met have usually been marked by tension and
conflict over land, access and control of mineral deposits, and the right to mine. In many countries the
mineral governance framework favours foreign direct investment in the mining sector by multinational
companies over local ASM concerns, leading to significant power imbalances and clashes over claims.
Large-scale mining companies not only have a dominant position in the political and legal spheres,
but also in terms of their significant financial resources and access to geological knowledge and
sophisticated mining technologies: this gives them a great advantage over ASM firms when competing
for the same claims.
Oftentimes extensive mining concessions are given over to large-scale mining companies without
communities being informed or consulted. This leads to mining companies essentially arriving overnight
and dispossessing informal small-scale miners of claims they believe to be rightfully theirs through
customary land tenure systems and traditional laws—despite a lack of a permit or licence to mine
under statutory law. This can create significant tension and conflict if the community and miners
are not actively and meaningfully engaged prior to large-scale activities commencing, and due to
the use of force and methods used to evict and police miners and communities. It can also lead to
the encroachment of unlicensed and informal miners on to the concessions of large-scale mining
companies (Chachage, 1995; Okoh, 2014; Hilson, 2002; Hilson & Yakovleva, 2007; Carstens & Hilson,
2009; Nyame & Blocher, 2010; Verbrugge, 2017).
Another area of interaction between the two is the way in which small-scale miners can act as
“pathfinders” or “barefoot prospectors.” During the exploration phase, junior mining companies will
often follow small-scale miners in order to identify and search for potential new claims, only then to
later evict them from the site once they have obtained a licence or place them in marginal parts of the
concession where returns may be low and resources limited to a few years of mining (Carstens & Hilson,
2009; Luning, 2014).
Fundamentally, what all the challenges and conflict between LSM and ASM have in common
is competition over limited land as well as overlapping concessions and poorly managed landallocation programs (Siegel & Veiga, 2009). It has been argued that, starting with formalizing the
sector, addressing power imbalances and supporting small-small miners to access claims that have
geologically proven reserves, would help to improve relations between LSM and ASM and ameliorate
instances of conflict (Hilson, 2013; Verbrugge, 2017).
Working with local communities is not only important to meet legal and voluntary requirements and
ensure communities (including local small-scale miners) benefit, but increasingly it is also necessary
to gain the social license to operate. However, in some cases Corporate Social Responsibility (CSR)
has had negative impacts on ASM–LSM relations. Characterized by long histories of tension and
mistrust as a result of years of poor communication and engagement, and failed promises, some CSR
programs do little to benefit the local community and may instead act to fuel poor ASM–LSM relations.
This is particularly the case
when The
mining
concessions
change
between
different, discrete
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mining companies multiple times over the course of a mining life cycle, and is particularly acute at the
exploration phase.
Beyond CSR, it is also important to consider ways in which mining companies can contribute to the
shared value of the local communities and businesses in which they operate. These can be through
linkages to local input services and business, local content initiatives, ensuring they have a positive
sustainable impact, and, if necessary finding ways to interact positively, dialogue, and work with ASM
(Prieto-Carrón et al., 2006; Kemp, 2009; Ramdoo, 2013; Geipel, 2017).
There exist a number of potential governance and policy considerations, ranging from the complete
separation of the two activities to finding ways in which the two can work together side by side. Given
the highly heterogeneous, dynamic and diverse nature of ASM and the varied socio-political landscapes
in which activities take place, such intervention would need to be assessed on a case-by-case basis.
Any approach would be most effective by being embedded within an inclusive and holistic formalization
program that prioritizes the socioeconomic development of ASM.
Four main governance and policy considerations regarding ASM–LSM interactions are outlined here.

A. SEPARATE ASM AND LSM BY DEMARCATING CONCESSIONS FOR ASM AND CREATING
“ASM ZONES”
Given that the majority of tension and conflict between ASM and LSM is due to access to land and the
imbalance of power between the two, it is argued that there is a need to demarcate specific areas for
ASM activities with proven geological reserves. Furthermore, in order to be successful, ASM zones need
to be located in areas that miners want to mine. Encouraging mining companies to shed unwanted or
unused land as part of their concessions, and preventing exploration companies from speculating and
selling land multiple times without breaking ground could help free up more areas for ASM activities
and prevent illegal encroachments (Steinmüller, 2017; Hilson, 2017).

B. REMOVAL OF ASM FROM LSM CONCESSIONS
This is the least effective measure. Companies will often remove small-scale miners from their
concessions by force, which is completely legal. However, it is unlikely to yield any meaningful solution in
the long run given the way in which it is conducted and the fact that many informal miners may feel it is
their land or that they have the right to mine there.

C. COOPERATING, INCORPORATING AND TRANSFORMING ARTISANAL AND SMALL-SCALE
MINERS
There are numerous ways in which large-scale mining companies can work with small-scale miners,
including by shedding and identifying land for ASM activities within their concessions and exploring
the potential for tribute and buy-back arrangements, technical support, equipment leasing schemes,
support formalization, and opportunities for small-scale miners to process and refine their ores, thus
making them part of their supply chains (CASM, 2009). The mineral governance framework should
effectively prioritize ASM and address power imbalances enabling small-scale miners to access highvalue areas with proven geological reserves.

D. DIALOGUE BETWEEN ASM AND LSM
The process of consultations, sharing of information regarding concessions, and agreements between
LSM and ASM should begin in the exploration phase and include all affected stakeholders. There is
also a need for better information, understanding and awareness of customary and statutory laws
and regulations that affect land for small-scale miners. Governments need to play a role in creating
streamlined dialogue and communication channels between LSM and ASM, that outlast changes
in ownership and licensing, and help small-scale miners to have a voice and air their grievances in
© 2014
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4. ALTERNATIVE LIVELIHOODS AND DIVERSIFICATION
There is a body of work looking at livelihood diversification in rural areas more broadly (and
particularly in relation to agriculture) but without a focus on ASM. This provides good background
context to the issue.
Hilson and Garforth (2012) argue that “agricultural poverty” (hardship induced by an over-dependency
on farming for survival), has fuelled the rapid expansion of ASM operations throughout sub-Saharan
Africa. They argue that the “get-rich-quick” perception of artisanal miners by policy-makers and
donors has misinformed sector-specific legislation and extension programs. There is great diversity
among those engaged in ASM operations. They range from skilled individuals who have migrated from
urban areas in search of work due to redundancy in the private and public sectors, to those whose
livelihoods are largely reliant on subsistence farming. This diversity is an important factor not often
considered by policy-makers (Hilson & Garforth, 2012).
In 2005, Hilson and Potter (113) found that “a declining standard of living has not only attracted
recent school graduates but has also persuaded a wide range of former professionals, semi-skilled
labourers, and retrenched large-scale mine workers to relocate to the many rural reaches of the
country where artisanal gold mining can be readily carried out.” Similarly, Banchirigah (2008)
claims that the numerous and diverse range of employment opportunities provided by the ASM
sector—ranging from menial work such as digging, hauling, ore washing, to vending and bookkeeping
positions—is one of the key drivers of its growth.
Attempting to move people straight out of ASM into other livelihoods is not a realistic approach
given the lack of alternative employment opportunities and the fact that most alternative livelihood
programs have not been successful. Value addition or beneficiation programs to encourage
diversified income-generating activities as part of the ASM supply chain—rather than trying to divert
miners into alternative livelihoods—have also shown promise.
According to Hilson (2016c), policies and institutions need to recognize and respond to the
complementarities and linkages between agriculture and ASM rather than one or the other as
alternatives. This is particularly the case in sub-Saharan Africa, where an “alternative livelihoods
agenda” that focuses on moving people away from informal ASM to farming has been promoted.
This agenda has failed to recognize that “a great number of these individuals are already involved in
various agricultural activities” (Hilson 2016c, 557). Families turn to ASM to supplement their farming
earnings and invest in farming and farm inputs in, for example, Ghana, Tanzania and Madagascar.
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5. MINERAL CERTIFICATION SCHEMES FOR ASM
Over the past decade, a number of ethical mineral certification schemes that either directly target
or include provisions for the ASM sector have been developed. Promoted by their designers as being
development interventions with a potential to play a key role in formalization and addressing the
negative social and environmental impacts of operations (Blackmore et al., 2013; Echavarria, 2014;
IGF, 2017).
Two broad categories of certification initiatives have emerged. The first group comprises those
that fall under the umbrella of Fair Trade, termed here as “ethical mineral certification schemes and
standards.” These are also aligned more closely with development and sustainability interventions in
their efforts to foster responsible artisanal and small-scale mining cooperatives, provide assurances
concerning minimum standards of production, and support the wider formalization of the sector, in
the process addressing its associated negative socioeconomic and environment impacts.
The second group of certification schemes is made up primarily of “chain of custody” initiatives
concerned with ensuring traceable and transparent supply chains from mine to market that are
free from conflict and human rights abuses. These initiatives are borne largely out of the need for
companies within global mineral supply chains to meet international regulations, voluntary codes and
initiatives, and ensure good business practices.
The majority of certification activities that directly target ASM have been focused in Latin America—
where the original Fairmined and Fairtrade Gold Standards (FFGS) (Maldar, 2011) were developed and
piloted from 2009 to 2013—and sub-Saharan Africa, where the main focus has been in developing
conflict-free, traceable and transparent supply chains and where both ARM and FLO are undertaking
pilot schemes to scale up their certification initiatives.
Overall, progress has been made in terms of bringing these standards and mineral certification
schemes to fruition in the first place; their contribution in reaching and raising the profile of
marginalized ASM communities and their daily challenges to a global audience and consumers;
helping to address the negative impacts of ASM activities through working with operators to become
certified and the related benefits of doing so; and, ensuring a more responsible approach to sourcing
minerals in conflict affected and high-risk areas (Levin, 2010; Blackmore et al., 2013; Childs, 2014a;
Hilson & McQuilken, 2016). However, there are a number of concerns in the wider academic literature
regarding the current implementation and future long-term potential of certification initiatives for the
ASM sector.
Key considerations and refinements to maximize the potential of such certification initiatives in
reaching as many artisanal and small-scale miners as possible and in their contribution to supporting
the wider formalization of the sector include:

OVERCOMING ELITE CAPTURE, SELECTIVE EMPOWERMENT AND TARGETING “LOWHANGING FRUIT”
There are concerns that certification initiatives are not reaching the “poorest of the poor”—the
most marginalized ASM communities in need of greatest support—but targeting low-hanging
fruit, and empowering a select group of already licensed and in some cases relatively affluent and
highly organized mining cooperatives able to meet the criteria. This is due to the requirements and
burdensome costs that mining communities have to meet in order to become certified which are
deliberately stringent, mirroring the approach taken in agriculture.
To extend the benefits of certification, more needs to be done to address the fundamental and
structural issues of informality. This can be through advocacy and dialogue with government, and to
work with unlicensed, informal groups to help bring them into the legal domain where they may then
be supported to become certified (Fridell, 2006; Hudson et al., 2013; Blackmore et al., 2013).
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GREATER UNDERSTANDING OF THE COMPLEXITIES, FUNCTIONING, AND LOCAL
DYNAMICS OF ASM
There is already evidence from FLO’s pilot project that the differences in ASM operations as
well as the social, cultural and economic conditions between Latin America—where the original
Fairtrade and Fairmined Gold Standard were developed—and sub-Saharan Africa have been greatly
underestimated, slowing both the progress and impact of their interventions (Keller et al., 2013; Hilson
& McQuilken, 2016). Extending schemes to work with middlemen rather than cutting them completely
out of supply chains could be a more bottom-up approach that keeps more value created by mining
activities in-country and in local communities. A greater understanding of the functioning of ASM
supply chains and the roles of the multiple actors within them is therefore needed. Furthermore,
approaches to certification need to be adapted in order to take account of local dynamics and to
avoid displacing legitimate market players.

LONG-TERM SUSTAINABILITY AND CONSUMER DEMAND
There are concerns regarding the longer-term sustainability and viability of fair trade mineral
certification schemes due to their reliance on Western markets, ethical consumption, and catalytic
bodies such as FLO. At present, most of the schemes are geared toward supplying the ethical
jewellery market; however, there is no requirement for sustainable and ethically sourced minerals to
come from ASM.
Certification should therefore be seen as a way to ensure supply chains are traceable and
transparent and free from conflict. They should also raise awareness of the plight of small-scale
miners and effect greater changes in society, provide a source of ethical minerals for the jewellery
and electronics sector, and support a select number of miners and their communities to improve their
position. Certification may complement formalization efforts in ASM, but it should not replace or be
prioritized over wider formalization programs and policies. Until the more fundamental barriers to
formalization are addressed, and the majority of miners are formalized, certification will remain limited
in its ability to support large numbers of artisanal and small-scale miners in breaking free from the
poverty trap.
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6. ASM FORMALIZATION AND THE GLOBAL POLICY DEBATE
Globally, estimates suggest that in many countries 70 to 80 per cent of small-scale miners are
informal (ILO, 1999) and in some countries these figures are even higher (EEITI, 2015). As a result of
the sector’s pervasive informality, a wide range of damaging socioeconomic, health and environmental
impacts and development challenges has emerged, trapping the majority of miners’ cycles of poverty
and leading to community impoverishment (Hilson & Pardie, 2006).
Informality also leaves the sector open to corruption, embezzlement, and criminality and results in
lost revenue for local and national governments. The position of the majority of miners operating
informally, illegally and outside of formal governance frameworks means they are not afforded the
benefits of legal protection, nor are miners or their communities able to access support services
needed to address the negative “expressions of informality” leaving them out of reach of government
(Hilson & Hilson, 2015).
Formalization is, therefore, more than just legalizing and regulating economic activities. It also
concerns the activation, monitoring and enforcement of such regulations as well as the inclusion of
marginalized miners in the process of developing, adapting and revising legal frameworks and support
to meet such regulatory obligations in order for them to be effective.
A broad-based, integrated and inclusive approach to formalization needs to be taken, focused on the
poverty-driven aspect of the sector. To be effective, formalization needs to address the following key
areas:

SUPPORTIVE AND COMPREHENSIVE LEGAL FRAMEWORKS
The ASM sector is often a policy afterthought, and its largely poverty-driven characteristics are
not accounted for (UNEP, 2013; Hilson & McQuilken, 2014). Legal frameworks therefore need to be
adjusted to remove the barriers to formalization, be supportive and accessible rather than punitive,
and account for the diversity of ASM operations.

STREAMLINED AND ACCESSIBLE LICENSING PROCESS
Despite many countries having a short time period (10 days to one month) to award licences upon
receiving the application, the process of obtaining a licence can be a challenging, costly, timeconsuming, and onerous task. Applicants are often required to travel long distances to regional and
national government offices to obtain the necessary documentation and submit applications; in
some cases, making informal payments to brokers and corrupt officials along the way. Nonetheless,
they wait for up to several months or even a year to hear back and finally receive their paperwork
due to the lengthy bureaucratic process involved, centralization of government, and overlapping or
unconnected institutions at national and local levels.
These factors either preclude or discourage the majority of miners from obtaining a licence, making
the process open only to an elite group who are often well connected and are able to navigate and
afford it. The licensing process in many countries therefore needs to be streamlined in order to make
it easy and rewarding to obtain a licence, and reduce the costs associated with doing so.

ACCESS TO GEOLOGICALLY PROSPECTED LAND
Demarcating geologically prospected areas specifically for ASM activities so that miners can access
finance and support services by using the geological information as collateral for bank loans could
help confine activities to specific areas and thus improve both the social and environmental impacts
of ASM. The costs of geological prospecting are often high for governments. One way around this
issue could be to ensure large-scale mining companies and prospectors are required to shed off
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land deemed uneconomical for industrial mining but suitable for ASM, and to retain data for use by
national geological survey departments.

TECHNICAL AND FINANCIAL SUPPORT
Artisanal and small-scale mining communities need technical and financial support to meet the
requirements of obtaining a licence and, once licensed, to continue to improve the efficiency and
impacts of activities.
Dialogue Between Government and ASM
To ensure that formalization efforts are aligned with realities on the ground it is essential that ASM
miners are involved in the process of formalization. The development of ASM mining associations to
establish a conduit for positive regular dialogue between government and miners is therefore needed,
and miners need to be consulted on changes. More research with mining communities is also needed
in order to understand the complexity and functioning of operations in host countries.
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7. INITIATIVES AND STRATEGIES FOR SUSTAINABLE ASM
There have been various initiatives and interventions by key players, particularly governments,
international bodies and the private sector through the following areas:

GEOLOGICAL DATA
There are limited examples of geological services being provided to ASM operators (or available in
an accessible form), as government and donor attention in this area has tended to focus on LSM and
attracting foreign investment (Huggins, Buss & Rutherford, 2017; Hilson & Maponga, 2004; Clifford
2011; Siwale & Siwale, 2017). Miners “are instead left independently to assess land, through costly
consultants or unreliable basic prospecting” (Clifford 2011, p. 359).
According to Hilson and McQuilken (2014, p. 6), a number of African countries began providing
assaying services for ASM operators in the 1990s, through funding from the World Bank and German
Technical Cooperation (GTZ). For example, an assaying facility was installed in Tarkwa, Ghana;
however, such analytical techniques were not suited to the targeted ordinary miners that lack the
knowledge needed to adopt it.
Aryee, Ntibery, and Atorkui (2003, p. 138) mention an initiative in Ghana funded under the World
Bank’s Mining Sector Development and Environment Project (see EPC, 1994; World Bank, 1995)
focused on “providing better geological information to small-scale miners through the assistance
of geologists working in the field to delineate recoverable ore bodies on small-scale mining
concessions.”
Due to a focus on LSM investment, a number of donor projects have aimed to improve the efficiency
and transparency of mining cadastre systems in Africa through the introduction of computerized
and decentralized cadastres and GIS technologies (World Bank 2012b, 2012a; Ortega, Pugachevsky,
& Walser 2009; CEEST 2009). For example, in 2015 the Australian government provided funding to
the Minerals Commission of Ghana for a two-year project to develop a fully GIS-based computerized
Mining Rights Cadastre system for processing, managing and monitoring mineral rights and licences
in Ghana (Essabra-Mensah, 2015; Australian High Commission Ghana, 2015; GNA 2016). The online
repository (web-based portal) was launched in July 2016 (Amadou, 2016), replacing the previous
semi-computerized Mineral Rights Administration System and presenting two datasets: LSM and
ASM licences (GNA, 2016).1
FlexiCadastre is a mining cadastre and mineral rights management system developed by the
company Spatial Dimension, launched in 2003 after the company won a World Bank-funded
project to implement a new computerized mining cadastre system for Mozambique (Spatial
Dimension, 2015b). It has since implemented a number of World Bank Sustainable Management of
Mineral Resources Projects (SMMRP). The system uses a web portal for data management and GIS
technologies to facilitate the administration of mineral titles in multiple jurisdictions with the aim
of improving stakeholder communications, reducing corruption and improving transparency (CEEST,
2009; Spatial Dimension, 2014). It can be used for both LSM and ASM (Spatial Dimension, 2013).
Countries in Africa currently using the FlexiCadastre system include the Democratic Republic of
Congo, Ethiopia, the Ivory Coast, Kenya, Liberia, Mozambique, Rwanda, Senegal, Tanzania, Uganda,
and Zambia (Kolver, 2013; ArcGIS, 2014).
Some problems with accessing the system have been reported in regional offices. For example, in
Tanzania, it was reported that the server is based in the capital city and very slow in regional areas;
mining officers reported that it could take up to two hours to access the system and they could
enter and search for one or two licences during this time (CEEST, 2009). In Nigeria, a similar system
sponsored by the World Bank SMMRP (but developed by a different company) has also encountered
1

According to Amadou (2016) the Minerals Commission had been attempting to implement a fully-fledged cadastre system since 1999.
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various challenges, including the absence of supporting datasets and lack of system maintenance, as
well as data entry issues such as duplication of entries and inconsistent spelling (Ozah et al., 2010).
The lack of adequate and uninterrupted electricity supply also caused problems for the computerized
system. These types of basic capacity and infrastructure challenges need to be considered when
implementing technological strategies to improve the governance of ASM in developing countries.

CAPACITY BUILDING
Poor understanding of the makeup and dynamics of ASM communities has led to the design of many
inappropriate technologies and support services (Hilson & Potter, 2003; Hilson, 2006; Banchirigah,
2008). Hilson and McQuilken (2014) criticize the technical support provided by donors through the
1980s and 1990s for their top-down approach, lack of knowledge of target populations and local
context, as well short-term nature and lack of planning for ongoing funding and support to ensure
the sustainability of interventions. This issue is not confined to that period and can still be seen in
interventions today.
More recently, World Bank-funded initiatives in Tanzania—which include setting up new technical
advisory services in existing state institutions like the Geological Surveys, national universities and
vocational training institution—have been praised for focusing on local institutional partnerships
(Fold, Jønsson & Yankson, 2014). Similarly, a recently established agreement in Ghana between the
Minerals Commission, National Association and University of Mines and Technology (UMaT) and
the Ghana National Association of Small Scale Miners (GNASSM) will develop a training program
consisting of “six training modules aimed at teaching good practices in surveying, prospecting,
mining, mineral extraction and environmental and safety management to small-scale miners in the
nine mining Districts in the country” (Yeboah, 2015, n.p.).
Another relatively successful project was a three-year regional program run from 2013 to 2016 in
Mali, Burkina Faso and Senegal through the Global Environment Facility (GEF) and UNIDO, focused
on the transfer of mercury-free technologies (UNIDO, 2015; ARM, 2017). This program provided health
education and technology training programs based on workshops, seminars and trainings, as well as
assistance to mining communities to obtain Fairmined® Gold certification.
Encouraging miners to form cooperatives and associations is another well-praised initiative. It has
the potential to aid successful capacity building and ultimately encourage formalization and more
responsible mining practices, along with sharing of knowledge and resources).
There is some potential for large-scale mining companies to provide capacity building in the area
of environmental management to the ASM sector, particularly when working with associations or
cooperatives. Lombe (2003) provides some examples of successful cases of large-scale mining
companies providing mentorship on best practices to artisanal and small-scale miners in South
Africa and Zimbabwe. A further example is Bolivia, where the Coeur d’Alene Mines Corporation works
via joint venture with organized ASM cooperatives representing 15,000 local artisanal miners (Pact,
2015).

ACCESS TO CAPITAL
MICROFINANCE (CREDIT AND SAVINGS)
Drawing on experience from the implementation of microcredit for ASM operators in the Yale mining
camp in Talensi-Nabdam District, Northern Ghana, Hilson and Ackah-Baidoo (2011) recommend
that the principles that made the Grameen Bank successful should be applied to ASM microcredit
programs. These include social collateralization (i.e., money is lent to groups of people who are more
likely to pay a loan than individuals); devolved responsibility to borrowers; and borrower discipline.
Microfinance schemes in Tanzania have met with relative success as they have followed the Grameen
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model, which encourages “individuals [to] unite and form ‘trust groups’ (typically, five–eight people
who know each other) to borrow money or equipment collectively, and to hold each other accountable
for repayments” ((Hilson & Ackah-Baidoo, 2011, p. 1195). Both Spiegel (2012) and Hilson and AckahBaidoo (2011, p. 1194) suggest that equipment loans could be a better alternative to cash to ensure
that “finances dispensed are used to purchase the required technologies and not siphoned” (Hilson &
Ackah-Baidoo, 2011, p. 1194).

GRANTS
A World Bank SMMRP run from 2004 to 2012 in Nigeria provided a total of 245 grants totalling roughly
USD 9 million to 147 ASM cooperatives as well as 98 community entities, which included subprojects
to enhance granite, sand, gravel and laterite quarrying (IEG, 2014b). Another World Bank SMMRP run
in Uganda from 2003 to 2011 included a community grants scheme which provided grants to pilot
safer and more efficient ASM practices. To receive a grant, miners had to form a group and be further
trained in financial management and procurement (Sheldon et al., 2013). An unexpected consequence
of the training and grants scheme was that it motivated several ASM associations to start Village
Savings and Loan Associations that could provide small loans to members in times of need.

GOVERNMENT LOAN FACILITIES
Siegel and Veiga (2010) suggest that rather than focusing on grants, donors could assist in setting
up user-friendly government loan facilities and carrying the risk. The authors provide examples of
two successful government loan facilities for the ASM sector in Namibia and Mozambique. Tanzania
has also taken steps through World Bank-financed initiatives to provide small-scale grants from
a revolving fund and establish an equipment leasing scheme (Fold, Jønsson, & Yankson 2014).
The Zimbabwe Government Mining Industry Loan Fund is another example of specially designed
equipment loans and cash loans to ASM, which although short-lived was considered to be best
practice (Spiegel, 2012).

ACCESS TO EQUIPMENT
One of the main bottlenecks for ASM operators is the lack of resources to be able to “replicate or
adapt mining techniques.” As a case in point, the Chinese presence in Ghana is strongly related to
their advantage over access to both equipment and finance (Hilson, Hilson, & Adu-Darko, 2014).
UNECA (2002, p. 82) describes in detail specific best practice technologies in ASM, including for
drilling, blasting, surface mining underground mining and processing (crushing, grinding, sizing,
flotation and gravity concentration techniques) and provides the following list of success factors in
the use of ASM equipment:
- Is simple in design and can be produced locally
- Uses accessories, e.g., grinding media that are readily available
- Is mobile and easy to install and operate
- Is powered by small diesel engines (diesel is available in most mining areas)
- Is cheap and can be afforded by individual miners
- Is efficient and has minimal environmental impacts
- Has low power consumption
- Utilizes selective mining techniques that allow focusing on particular types and grade of ore
- Applies methods that combine both manual and mechanized processing techniques.
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HIRE PURCHASE LOAN SCHEMES
Attempts to improve artisanal mining technologies may be most effective if they encourage groups
(rather than individuals) to collectively acquire new equipment through hire purchase loan schemes
(Spiegel & Veiga, 2005).
Along with the assaying laboratory and processing plant set up in Tarkwa, Ghana, in the early 1990s,
the Minerals Commission also set up equipment at other field sites, and had an equipment leasing
scheme, whereby equipment manufactured in collaboration with local fabricators was made available
on a sale or loan basis (UNECA 2002, p. 29; Hilson & McQuilken 2014, p. 6). The Global Mercury project
also included a hire purchase scheme to assist miners to progressively buy a range of equipment.

CENTRALIZED PROCESSING CENTRES
Centralized processing centres are one way to reduce mercury emissions in ASM. The first processing
centres were established in Ghana, Venezuela and Zimbabwe, by governments and other project
donors. As well as providing processing facilities, the centres have served a role in the provision
of information about environmental management (Hinton, Veiga, & Veiga, 2003). Unfortunately,
they have faced a number of issues based in large part on a lack of prior research of their target
beneficiaries. A centralized processing centre in Bolgatanga, Ghana, for example, was underutilized
because it was too far away from the mining area and the equipment wasn’t tailored to local
geological conditions (Hilson, Hilson, & Pardie, 2007). In addition to the cost of transporting ores to
processing centres, the centres require ongoing resources for labour, equipment, maintenance and
administration (UNIDO, 2015).
The Government of Ghana has recently announced the five-year Multilateral Mining Integrated
Project (MMIP), expected to cost USD 10 million dollars, which among, other activities, intends to set
up a centralized processing plant that miners will be able to use for a fee (Citi News, 2017b; Asamoah,
2017).
There is certainly a sense that everyone wants to have the next “great idea” for fixing the “ASM
problem,” without drawing on lessons from the past. It appears that with technical support provided
to ASM, the same ideas are cyclical, and there is a need for initiatives to build on previous knowledge
and successes and failures.

LICENSING AND LAND-RELATED ISSUES
ASM is often supported by informal and customary land tenure systems (for example, because
traditional authorities can gain financial benefits from the sector and thus give permission for ASM
operators to work on their lands), which frequently conflict with formal land rights and licensing
processes (Nyame & Blocher, 2010; Banchirigah, 2008; Hilson & Yakovleva, 2007). Conflicting land
registration systems can cause additional complications and because of this, more attention needs
to be given to understanding informal or customary land rights and their intersection with ASM
(Spiegel & Veiga, 2010).
There are examples of artisanal and small-scale miners selling their ore (or even tailings) to LSM
companies, who have the equipment necessary to extract it more efficiently. For example, in the
Katanga province in the DRC, Pact has facilitated arrangements where an industrial producer buys
from local ASM organizations operating on or around their concession.
Mitchell (2016) discusses the use of geographical information system (GIS) mapping to understand
overlapping land use. This data is generally not made public or is accessible only by paying expensive
fees. However, there is potential for broader use in resolving disputes over overlapping claims to
land (including ASM). Mitchell mentions USAID’s Mobile Application for Secure Tenure (MAST), which
provided training, support and technology for Tanzanian landholders to map their (World Bankpromoted) Certificates of Customary Rights of Occupancy (CCROs) using mobile technology.
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Others have attempted to use GIS data for mapping ASM activities. For example, Patel et al. (2016)
identify areas of small-scale mining (SSM) activities using a classification of remotely sensed
Landsat data to determine locations of spatial overlap between SSM and LSM concessions, in
the context of conflict between LSM and ASM. More recently, a project based at the University of
Adelaide and working in Burkina Faso and Mali is looking at optimizing potential land-use scenarios
(including LSM, ASM and agriculture) using remote sensing data and mapping products (Ostendorf,
Bolster, & Williams n.d.; personal communication, 2016).
Overall, there is still a lot of work to be done in many countries to improve the knowledge of
communities and traditional authorities in terms of ASM licensing processes and land management.

ASM REGULATIONS AND POLICIES
O’Faircheallaigh and Corbett (2016) investigate policy and regulatory responses to ASM around the
world using a heuristic model with two key variables: geographical scope (i.e., national or regional/
local) and the extent to which policy and regulation is coercive or incentive-based. The authors
conclude that regulation should be focused on the local or regional level to be effective, but have
a level of central coordination. They also found that most regulations and policies for ASM tend to
have a mix of incentives for miners to formalize (e.g., offering educational, technical, financial and
infrastructure support, access to formal mining rights, and allocation of land for ASM), as well as
coercive regulation and policies (e.g., military crackdowns or taskforces).
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Evers, D. C., DiGangi, J., Petrlík, J., Buck, D. G., Šamánek, J., Beeler, B., ... & Regan, K. (2013). Global mercury
hotspots: New evidence reveals mercury contamination regularly exceeds health advisory levels in humans
and fish worldwide (Biodiversity Research Institute BRI-IPEN Report, 1). Retrieved from http://www.briloon.org/
uploads/Library/item/261/file/Global%20Mercury%20Hotspots.pdf
Fold, N., Jønsson, J. B., & Yankson, P. (2014). Buying into formalization? State institutions and interlocked markets
in African small-scale gold mining. Futures, 62, 128–139.
Fridell, G. (2006). Fair trade and neoliberalism: Assessing emerging perspectives. Latin American Perspectives,
33(6), 8–28.
García, O., Veiga, M. M., Cordy, P., Suescún, O. E., Molina, J. M., & Roeser, M. (2015). Artisanal gold mining in
Antioquia, Colombia: a successful case of mercury reduction. Journal of Cleaner Production, 90, 244–252.
Geenen, S. (2015). African artisanal mining from the inside out: Access, norms and power in Congo’s gold sector.
Routledge.
Geipel, J. (2017). Can a focus on local procurement ensure the end of the resource curse in mining? The
Extractive Industries and Society, Special Issue: Harnessing Extractive Industries for Development in subSaharan Africa.
Global Alliance on Health and Pollution (GAHP). (2014). Artisanal and Small-Scale Gold Mining and mercury
contamination. Global Alliance on Health and Pollution, Draft November. Retrieved from http://www.gahp.net/
new/wp-content/uploads/2014/11/ASGM-and-mercury-contamination-Letterhead.pdf
GNA. (2016). Minerals Commission launches online repository to promote transparency. Retrieved from http://
citifmonline.com/2016/07/21/minerals-commission-launches-online-repository-to-promote-transparency/
Hentschel, T. (2003). Artisanal and small-scale mining: challenges and opportunities. International Institute for
Environment and Development (IIED). Retrieved from http://pubs.iied.org/pdfs/9268IIED.pdf
Hilson, G. (2002). Land use competition between small-and large-scale miners: A case study of Ghana. Land Use
Policy, 19(2), 149–156.
Hilson, G. (2007). What is wrong with the Global Support Facility for small-scale mining? Progress in
Development Studies, 7(3), 235–249.
Hilson, G. (2008). “Fair trade gold”: Antecedents, prospects and challenges. Geoforum, 39(1), 386–400.
Hilson, G. (2009). Small-scale mining, poverty and economic development in sub-Saharan Africa: An overview.
Resources Policy, 34(1), 1–5.
Hilson, G. (2011). “A Conflict of Interest”? A critical examination of artisanal/large-scale miner relations in subSaharan Africa. In Natural Resource Investment And Africa's Development. New Horizons in Environmental and
Energy Law series. Cheltenham UK: Edward Elgar Publishing, 134–158.
Hilson, G. (2013). "Creating" rural informality: The case of artisanal gold mining in sub-Saharan Africa. SAIS
Review of International Affairs, 33(1), 51–64.
Hilson, G. (2016). Farming, small-scale mining and rural livelihoods in sub-Saharan Africa: A critical overview.
Extractive Industries and Society, 3(2), 547–563.
Hilson, G. (2017a). Mapping small-scale mineral production networks: The case of alluvial diamonds in Ghana.
Development and Change.
Hilson, G. (2017b). Towards a harmonious existence? The dynamics of artisanal and large-scale mine conflicts
in sub-Saharan Africa: Conference presentation, Ethics in Small-Scale Mining, Impact Stakeholder Meeting.
Retrieved from http://blogs.exeter.ac.uk/impactmine/files/2017/03/Stakeholder-Ethics_Programme.pdf
Hilson, G., & Ackah-Baidoo, A. (2011). Can microcredit services alleviate hardship in African small-scale mining
communities? World Development, 39(7), 1191-1203.
Hilson, G., & Banchirigah, S. M. (2009). Are alternative livelihood projects alleviating poverty in mining
communities? Experiences from Ghana. The Journal of Development Studies, 45(2), 172–196.

© 2014 The International Institute for Sustainable Development
21

IGF Annual General Meeting Background Paper: ASM Global Trends

Hilson, G., Amankwah, R., & Ofori-Sarpong, G. (2013). Going for gold: Transitional livelihoods in Northern Ghana.
The Journal of Modern African Studies, 51(1), 109-137.
Hilson, G., & Garforth, C. (2012). “Agricultural poverty” and the expansion of artisanal mining in sub-Saharan
Africa: Experiences from southwest Mali and southeast Ghana. Population research and policy review, 31(3), 435464.
Hilson, G., & Garforth, C. (2013). “Everyone now is concentrating on the mining”: Drivers and implications of rural
economic transition in the Eastern Region of Ghana. The Journal of Development Studies, 49(3), 348-364.
Hilson, G. & Hilson, A. (2015). Entrepreneurship, poverty and sustainability: Critical reflections on the formalization
of small-scale mining in Ghana. Working paper International Growth Center. http:// www. theigc. org/ wpcontent/ uploads/ 2015/ 04/ Hilson-Hilson-2015-Working-Paper. pdf.
Hilson, G., Hilson, A., & Adu-Darko, E. (2014). Chinese participation in Ghana's informal gold mining economy:
Drivers, implications and clarifications. Journal of Rural Studies, 34, 292-303.
Hilson, G., Hilson, A., & McQuilken, J. (2016). Ethical minerals: Fairer trade for whom? Resources Policy, 49, 232–247.
Hilson, G., Hilson, C. J., & Pardie, S. (2007). Improving awareness of mercury pollution in small-scale gold mining
communities: challenges and ways forward in rural Ghana. Environmental Research, 103(2), 275-287.
Hilson, G., & Maconachie, R. (2017). Formalising artisanal and small-scale mining: insights, contestations and
clarifications. Area.
Hilson, G., & Maponga, O. (2004, February). How has a shortage of census and geological information impeded
the regularization of artisanal and small-scale mining? In Natural Resources Forum 28(1), 22–33). Blackwell
Publishing Ltd.
Hilson, G., & McQuilken, J. (2014). Four decades of support for artisanal and small-scale mining in sub-Saharan
Africa: a critical review. The Extractive Industries and Society, 1(1), 104-118.
Hilson, G. & McQuilken, J.T. (2016). Ethical mineral production: Impacts and limitations in Latin America and
beyond. In Deonandan, K., & M.L. Dougherty, (eds.) (2016) Mining in Latin America: Critical approaches to the
“new extraction.” UA Press.
Hilson, G., & Pardie, S. (2006). Mercury: An agent of poverty in Ghana's small-scale gold-mining sector?
Resources Policy, 31(2), 106-116.
Hilson, G., & Potter, C. (2003). Why is illegal gold mining activity so ubiquitous in rural Ghana? African
Development Review, 15(2-3), 237-270.
Hilson, G., & Potter, C. (2005). Structural adjustment and subsistence industry: artisanal gold mining in Ghana.
Development and change, 36(1), 103-131.
Hilson, G., & Van Bockstael, S. (2012). Poverty and livelihood diversification in rural Liberia: exploring the linkages
between artisanal diamond mining and smallholder rice production. Journal of Development Studies, 48(3), 413428.
Hilson, G., & Van Der Vorst, R. (2002). Technology, managerial, and policy initiatives for improving environmental
performance in small-scale gold mining industry. Environmental Management, 30(6), 0764-0777.
Hilson, G., & Yakovleva, N. (2007). Strained relations: A critical analysis of the mining conflict in Prestea, Ghana.
Political Geography, 26(1), 98-119.
Hinton, J. (2006). Communities and small scale mining: An integrated review for development planning (Report
to the World Bank, 213). Washington DC: Communities and Small-Scale Mining (CASM) Initiative. Retrieved
from http://www.eisourcebook.org/cms/June%202013/CASM,%20an%20Integrated%20Review%20for%20
Development%20Planning.pdf
Hinton, J., Veiga, M., & Beinhoff, C. (2003). Women and artisanal mining: Gender roles and the road ahead. In
G. Hilson, A. A. Pub, & A. Balkema (Eds.), The Socio-Economic Impacts of Artisanal and Small-Scale Mining in
Developing Countries (Swets Publ, pp. 1–29). Netherlands. Retrieved from http://siteresources.worldbank.org/
INTOGMC/Resources/336099-1163605893612/hintonrolereview.pdf

© 2014 The International Institute for Sustainable Development
22

80

IGF Annual General Meeting Background Paper: ASM Global Trends

Hinton, J. J., Veiga, M. M., & Veiga, A. T. C. (2003). Clean artisanal gold mining: a utopian approach? Journal of
Cleaner Production, 11(2), 99–115.
Hudson, I., Hudson, M., & Fridell, M. (2013). Fair trade, sustainability and social change. Palgrave Macmillan. U.K.
Huggins, C., Buss, D., & Rutherford, B. (2017). A “cartography of concern”: Place-making practices and gender in
the artisanal mining sector in Africa. Geoforum, 83, 142–152.
ICMM, CASM, IFC-CommDev. (2009). Working together – How large-scale miners can engage with artisanal and
small-scale miners. International Council on Mining and Metals (ICMM), Communities and Small-scale Mining
(CASM) and IFC Oil, Gas and Mining Sustainable Community Development Fund Retrieved from http://www.icmm.
com/document/789
Independent Evaluation Group (IEG). (2014a). ICR Review: Sustainable Management of Mineral Resources
Project, Uganda. Independent Evaluation Group. Retrieved from http://documents.worldbank.org/curated/
en/126511474648897466/pdf/000180307-20141201073753.pdf
Independent Evaluation Group. (2014b). ICR Review: Sustainable Management of Mineral Resources
Project, Nigeria. Independent Evaluation Group. Retrieved from http://documents.worldbank.org/curated/
en/816111475075237057/pdf/000020051-20140625233519.pdf
Intergovernmental Forum on Mining, Minerals, Metals and Sustainable Development (IGF) (2017). Guidance for
Governments: Managing artisanal and small-scale mining. Winnipeg: International Institute for Sustainable
Development (IISD). Retrieved from http://igfmining.org/resources/asm-guidance-document/
International Institute for Environment and Development (IIED). (n.d.). IIED’s Artisanal and Small-scale Mining
(ASM) Knowledge Programme. To generate the knowledge, tools, advocacy and networks needed to improve
policy and practice for the world’s artisanal and small-scale miners. International Institute for Environment and
Development. Retrieved from http://pubs.iied.org/pdfs/G03718.pdf
International Labour Organization (ILO). (1999). Social and labour issues in small-scale mines, Report for
discussion at the Tripartite Meeting on Social and Labour Issues in Small-scale mines. International Labour
Organization, Sectoral Activities Programmes, International Labour Office, Geneva.
Keller, J.J., Ndaluka, T.J., & Fisher, E. (2013). External evaluation of Extending Fairtrade Gold to Africa Project. The
Fairtrade Foundation. Retrieved from http://www.aidenvironment.org/wp-content/uploads/2016/01/201509_
Final_report_Evaluation_of_Fairtrade_Gold_to_Africa_Project.pdf
Kelly, J. T. (2014). “This mine has become our farmland": Critical perspectives on the coevolution of artisanal
mining and conflict in the Democratic Republic of the Congo. Resources Policy, 40, 100–108.
Kemp, D. (2009). Mining and community development: problems and possibilities of local-level practice.
Community Development Journal, 45(2), 198–218.
Kolver, L. (2013, February 8). Rwanda installing computerised mining cadastre system, Mining Weekly.
Ledwaba, P., & Nhlengetwa, K. (2016). When policy is not enough: prospects and challenges of artisanal and
small-scale mining in South Africa. Journal of Sustainable Development Law and Policy, 7(1), 25–42.
Levin, E. (2014). Global trends in artisanal and small-scale mining: What do these mean for Mongolia? Retrieved
from http://www.estellelevin.com/global-trends-in-artisanal-and-small-scale-mining-what-do-these-meanfor-mongolia/
Levin, E. (2010, August). Mineral certification schemes in the African Great Lakes Region: A comparative analysis.
Report for GTZ and the Executive Secretariat of the International Conference on the Great Lakes Region.
Retrieved from http://www.levinsources.com/assets/pages/MineralCertificationSchemesInTheGreatLakesRegion.
pdf
Levin, E., & Turay, A. B. (2008). Artisanal diamond cooperatives in Sierra Leone: Success or failure? DDI Policy
Brief. Retrieved from http://www.pacweb.org/Documents/ddi-publications/ddi-sierra_leone_cooperatives_study2008-06-eng.pdf
Lombe, W. C. (2003). Small Scale Mining and the Environment: Bloom beyond the doom and gloom? Journal of
Cleaner Production, 11, 95–96.

© 2014 The International Institute for Sustainable Development
23

IGF Annual General Meeting Background Paper: ASM Global Trends

Luning, S. (2014). The future of artisanal miners from a large-scale perspective: From valued pathfinders to
disposable illegals? Futures, 62, 67–74.
Maldar, S. (2010). Fairtrade and Fairmined Gold: Empowering responsible artisanal and small-scale
miners. London Fairtrade Foundation and the Alliance for Responsible Mining. Retrieved from http://www.
ecochicmagazine.co.uk/wp-content/uploads/2011/02/fairtrade-fairmined-gold-2011.pdf
Malehase, T., Daso, A. P., & Okonkwo, J. O. (2016). Initiatives to combat mercury use in artisanal small-scale gold
mining: A review on issues and challenges. Environmental Reviews, (999), 1–7.
Marshall, B. G., & Veiga, M. M. (2017). Formalization of artisanal miners: Stop the train, we need to get off! The
Extractive Industries and Society, 4(2), 300–303.
McQuilken, J., & Hilson, G. (2016). Artisanal and small-scale gold mining in Ghana. Background Research to inform
an Action Dialogue. London: IIED.
Mercury Watch. (2017). Average mercury released from ASGM. Retrieved from http://www.mercurywatch.org/#
Mitchell, J. (2016). Pulling the rug out from under: The land tenure dynamics of mining concessions in subSaharan Africa. The Extractive Industries and Society, 3(4), 1117–1129.
Nyame, F. K., & Blocher, J. (2010). Influence of land tenure practices on artisanal mining activity in Ghana.
Resources Policy, 35(1), 47–53.
Nyame, F. K., & Grant, J. A. (2012). From carats to karats: Explaining the shift from diamond to gold mining by
artisanal miners in Ghana. Journal of Cleaner Production, 29, 163–172.
Obiri, S., Dodoo, D. K., Armah, F. A., Essumang, D. K., & Cobbina, S. J. (2010). Evaluation of lead and mercury
neurotoxic health risk by resident children in the Obuasi municipality, Ghana. Environmental Toxicology and
Pharmacology, 29(3), 209–212.
O’Faircheallaigh, C., & Corbett, T. (2016). Understanding and improving policy and regulatory responses to
artisanal and small scale mining. The Extractive Industries and Society, 3(4), 961–971. Retrieved from http://
journal-dl.com/downloadpdf/591087a93fbb6e1374397b4e
Okoh, G. A. (2014). Grievance and conflict in Ghana's gold mining industry: The case of Obuasi. Futures, 62, 51–57.
Ortega, E., Pugachevsky, A., & Walser, G. (2009). Mineral Rights Cadastre: Promoting Transparent Access to
Mineral Resources. Extractive Industries for Development Series, (4), 96.
Oruonye, E. D. Socio-Economic Impact of Artisanal Mining of Blue Sapphire on the Mambilla Plateau. Research on
Humanities and Social Sciences, 5(1), 54–60.
Ostendorf, B., Bolster, S., & Williams, P. (n.d). Collaborative engagement between the extractive industries and
local communities: Conference Poster. University of Adelaide, Gryphon Minerals Limited and for a Better Future
Foundation.
Ozah, A. P., Wever, T., Weissmann, T., & Ghys, L. (2011). Prospects, challenges and strategies in the implementation
of the Nigerian Computerized Mining Information System. Journal of Earth Science and Engineering, 1(3).
Retrieved from http://www.isprs.org/proceedings/XXXVIII/4_8_2-W9/papers/final_125_ISPRS_Ozah_Wever_
Ghys_Weissmann_NMIS.pdf
Pact. (2015). A Golden Opportunity: Scoping Study of Artisanal and Small Scale Gold Mining in Zimbabwe.
Washington DC: Pact Institute. Retrieved from http://www.pactworld.org/library/golden-opportunity-artisanaland-small-scale-gold-mining-zimbabwe
Patel, K., Rogan, J., Cuba, N., & Bebbington, A. (2016). Evaluating conflict surrounding mineral extraction in Ghana:
assessing the spatial interactions of large and small-scale mining. The Extractive Industries and Society, 3(2),
450–463.
Prieto-Carrón, M., Lund-Thomsen, P., Chan, A., Muro, A. N. A., & Bhushan, C. (2006). Critical perspectives on CSR
and development: what we know, what we don't know, and what we need to know. International Affairs, 82(5),
977–987.

© 2014 The International Institute for Sustainable Development
24

IGF Annual General Meeting Background Paper: ASM Global Trends

Pure Earth. (2017). Artisanal Gold Mining. Retrieved from http://worstpolluted.org/projects_reports/display/87
Ramdoo, I. (2013). Fixing broken links: Linking extractive sectors to productive value chains (European Centre for
Development Policy Management (ECDPM)—Linking Policy and Practice in International Cooperation Discussion
Paper 143). Retrieved from http://www.saiia.org.za/value-chains-in-southern-africa/1064-018-dp-143-linkingextractive-sectors-productive-value-chains-2013/file
Seccatore, J., Veiga, M., Origliasso, C., Marin, T., & De Tomi, G. (2014). An estimation of the artisanal small-scale
production of gold in the world. Science of the Total Environment, 496, 662–667.
Sheldon, C. G., Zarzar Casis, A., Caspary, G., Seiler, V., & Ruiz Mier, F. (2013). Innovative approaches for multistakeholder engagement in the extractive industries (Oil, Gas, and Mining Unit Working Paper). Washington
DC: World Bank. Retrieved from http://documents.worldbank.org/curated/en/505541468340258421/Innovativeapproaches-for-multi-stakeholder-engagement-in-the-extractive-industries
Siegel, S., & Veiga, M. M. (2009). Artisanal and small-scale mining as an extralegal economy: De Soto and the
redefinition of “formalization.” Resources Policy, 34(1), 51–56.
Siwale, A., & Siwale, T. (2017). Has the promise of formalizing artisanal and small-scale mining (ASM) failed? The
case of Zambia. The Extractive Industries and Society, 4(1), 191–201.
Spatial Dimension. (2013). Case study: Small-scale mining sector management using Flexicadastre. Cape
Town: Spatial Dimension. Retrieved from http://www.spatialdimension.com/Portals/0/Downloads/CaseStudies/
FlexiCadastre_Case_Study_Small-scale_Mining.pdf
Spatial Dimension. (2014). Release highlights – June 2014: Spatial Dimension releases Version 5.2 of
FlexiCadastre', Spatial Dimension. Retrieved from http://www.spatialdimension.com/Portals/0/Downloads/
ReleaseNotes/FlexiCadastre_Whats_New_V5.2.pdf
Spatial Dimension. (2015). Our Clients. Vancouver: Trimble Navigation Limited. Retrieved from http://www.
spatialdimension.com/About/Our-Clients
Spiegel, S. J., Agrawal, S., Mikha, D., Vitamerry, K., Le Billon, P., Veiga, M., ... & Paul, B. (2018). Phasing out mercury?
Ecological economics and Indonesia's small-scale gold mining sector. Ecological Economics, 144, 1–11. Retrieved
from http://www.sciencedirect.com/science/article/pii/S0921800917302215
Spiegel, S. J. (2012). Microfinance services, poverty and artisanal mineworkers in Africa: In search of measures for
empowering vulnerable groups. Journal of International Development, 24(4), 485–517.
Spiegel, S. J., & Veiga, M. M. (2010). International guidelines on mercury management in small-scale gold mining.
Journal of Cleaner Production, 18(4), 375–385.
Spiegel, S. J., Yassi, A., Spiegel, J. M., & Veiga, M. M. (2005). Reducing mercury and responding to the global gold
rush. The Lancet, 366(9503), 2070–2072.
Steinmüller, K. (2017). Concepts and strategies for the designation and management of ASM zones. A
contribution to the formalization of the ASM sector. Bundesanstalt für Geowissenschaften und Rohstoffe
(Federal Institute for Geosciences and Natural Resources).
Tilghman, L., Baker, M., & DeLeon, S. D. (2005). Artisanal sapphire mining in Madagascar: Environmental and social
impacts (University of Vermont Gemecology Reports). Retrieved from http://www.uvm.edu/rsenr/gemecology/
assets/Tilghman_et_al_Madagascar_2005.pdf
Ugeh, P. (2013). Nigeria: Lead poisoning – Safer mining procedures in Zamfara on course. AllAfrica. Retrieved from
http://allafrica.com/stories/201305290184.html
United Nations Development Programme (UNDP). (2017). ACP-EU Development Minerals Programme. United
Nations Development Programme. Retrieved from http://www.undp.org/content/brussels/en/home/ourwork/
sustainable-development/in_depth/capacity-development-of-mineral-institutions-and-of-small-scale-.html
United Nations Economic Commission for Africa (UNECA). (2002). Compendium on Best Practices in SmallScale Mining in Africa. Addis Ababa: Economic Commission for Africa. Retrieved from http://repository.uneca.org/
handle/10855/5447.

© 2014 The International Institute for Sustainable Development
25

IGF Annual General Meeting Background Paper: ASM Global Trends

United Nations Economic Commission for Africa. (2003). Reports on selected themes in natural resources
development in Africa: Artisanal and small-scale mining and technology challenges in Africa. Addis Ababa:
United Nations Economic Commission for Africa (UNECA).
UN Environment (UNEP). (2012). Reducing mercury use in artisanal and small-scale gold mining: A practical
guide. Nairobi, Kenya: United Nations Environment Programme and Artisanal Gold Council. Retrieved from http://
wedocs.unep.org/handle/20.500.11822/11524
UN Environment. (2013a). Mercury, time to act. Geneva: Division of Technology, Industry and Economics (DTIE).
UN Environment. (2013b). Global Mercury Assessment 2013: Sources, emissions, releases and environmental
transport. Geneva: Division of Technology, Industry and Economics (DTIE).
UN Environment. (2017a). Artisanal and small scale gold mining NAP. Retrieved from http://www.unep.org/
chemicalsandwaste/sites/unep.org.chemicalsandwaste/files/mercury/Global%20Component%202%20pager.
pdf
UN Environment. (2017b). Building capacity for environmental sustainability in artisanal and small scale mining in
Africa. Retrieved from https://www.uneca.org/sites/default/files/PublicationFiles/asm_workshop_2017.pdf
United Nations Industrial Development Organization (UNIDO). (2015). A journey towards responsible gold in West
Africa. United Nations Industrial Development Organization.
Veiga, M. M., Nunes, D., Klein, B., Shandro, J. A., Velasquez, P. C., & Sousa, R. N. (2009). Mill leaching: a viable
substitute for mercury amalgamation in the artisanal gold mining sector? Journal of Cleaner production, 17(15),
1373–1381.
Veiga, M.M., Angeloci, G., Hitch, M., & Velasquez-Lopez, P.C. (2014). Processing centers in artisanal gold mining.
Journal of Cleaner Production, 64, 535–544.
Verbrugge, B. (2017). Towards a negotiated solution to conflicts between large-scale and small-scale miners? The
Acupan contract mining project in the Philippines. The Extractive Industries and Society, 4(2), 352–360.
Verbrugge, B., & Besmanos, B. (2016). Formalizing artisanal and small-scale mining: Whither the workforce?
Resources Policy, 47, 134–141.
Verbrugge, B., Besmanos, B., & Buxton, A. (2014). Artisanal and small-scale mining: protecting those “doing the
dirty work.” International Institute for Environment and Development (IIED) Policy briefing, 1–4.
World Health Organization (WHO). (2008). Mercury: Assessing the burden of disease at national and local levels
(World Health Organisation, Environmental Burden of Disease Series, No. 16). Geneva.
World Health Organization. (2017). Mercury and health – Fact sheet. World Health Organization. Retrieved from
http://www.who.int/mediacentre/factsheets/fs361/en/
World Bank. (2012b). Uganda – Sustainable Management of Mineral Resources Project. Washington, DC: World
Bank. Retrieved from http://documents.worldbank.org/curated/en/2012/11/17054379/uganda-sustainablemanagement-mineral-resources-project
World Bank. (2013). Artisanal and Small-Scale Mining. Retrieved from http://www.worldbank.org/en/topic/
extractiveindustries/brief/artisanal-and-small-scale-mining
World Gold Council. (2017). Artisanal and Small-scale Mining. Retrieved from http://www.gold.org/gold-mining/
responsible-mining/artisanal-and-small-scale-mining
Yakovleva, N. (2007). Perspectives on female participation in artisanal and small-scale mining: A case study of
Birim North District of Ghana. Resources Policy, 32(1), 29–41.
Yeboah, P.Y.A. (2015). The Australian High Commission in Ghana supports UMaT with AUD$60,000 to train small
scale miners in Ghana. University of Mines and Technology (UMaT). Retrieved from https://www.umat.edu.gh/
media-press/happenings/news-events/442-the-australian-high-commission-in-ghana-supports-umat-withaud-60,000-to-train-small-scale-miners-in-ghana.html

© 2014 The International Institute for Sustainable Development
26

