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Countries that have ratified the Minamata Convention on Mercury, a United Nations-backed international treaty
designed to protect human health and the environment from releases of mercury and mercuric compounds, are
required to produce a National Action Plan (NAP). Each must state, very clearly, how the mercury being used at
artisanal and small-scale gold mines will be phased out. In most areas of sub-Saharan Africa, however, devising a
comprehensive NAP promises to be an enormous and indeed, challenging, undertaking. Here, the institutional
capacity and resources, expertise and at times, commitment needed to capture the level of detail the Minamata
Secretariat expects to be included in each NAP are woefully lacking. One of the more challenging tasks ahead,
given the shortage of hard data available on the sector’s populations, production and activities, will be the design
and implementation of appropriate educational, communication and support-related strategies for the ‘vulnerable populations’ who rely on work at artisanal and small-scale gold mines for their incomes. This is especially
significant for women, who, despite accounting for at least 50 percent of the region’s artisanal and small-gold
mine workforce, mostly carry out the manual work at the lower tiers of the sector’s labour hierarchies. Taking
stock of this largely ‘invisible’ work, this paper reflects critically on the challenges with reducing women’s
exposure to mercury at artisanal and small-scale gold mines in sub-Saharan Africa. It draws on findings from
ongoing research in Ghana, the location of one of the largest and most dynamic artisanal and small-scale gold
mining sectors in the region.

1. Introduction
Few topics have captured the imagination of environmental and
health scientists in recent decades more so than mercury pollution at
artisanal and small-scale gold mines. This pressing environmental
problem first caught the world’s attention during the heyday of the
garimpeiro gold rushes in the Brazilian Amazon Rainforest nearly four
decades ago (de Lacerda et al., 1989, 1991; Malm et al., 1990; Pfeiffer
and de Lacerda, 1988). It has since garnered a cult-like following from
scientists, who continue to collect vast amounts of quantitative data in a
bid to draw attention to, and reemphasize how the mercury being used
by, artisanal and small-scale miners to amalgamate their gold has methylated and bioaccumulated to toxic levels. Studies have been conducted in, and data collected from, areas of Latin America, sub-Saharan
Africa and Asia where artisanal and small-scale gold mining activities
are heavily concentrated.
But whilst the map of mercury pollution from artisanal and smallscale gold mining is nearly complete, knowledge of the livelihoods and
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community development dimensions of this problem remains poor.
Specifically, key questions such as Who is using mercury? Where are
supplies coming from and who is distributing them? How aware are
miners of the environmental and health-related impacts of mercury?
and What are miners doing to protect the environment and themselves
during the mercury amalgamation process? remain unanswered. On the
one hand, and very significantly, an informative body of literature
which touches on important social and economic aspects of mercury use
at artisanal and small-scale gold mines appears to be taking shape.
There is, for example, a small collection of rigorous critiques of potential alternatives to mercury amalgamation (e.g., Davies, 2014;
Vieira, 2006; Zolnikov and Ramirez Ortiz, 2018); several critical assessments that reflect on efforts made to educate gold mining groups
about mercury’s toxicity (e.g., Hilson et al., 2007; Smith, 2019; Sousa
et al., 2010; Veiga and Marshall, 2017); and work which provides some
insight into the worlds of the individuals from whom supplies (of
mercury) are procured (Hilson and Pardie, 2006; Sippl, 2015).
On the other hand, this valuable work seems to have gone
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unnoticed by policymakers. It lingers in the shadow of a growing
collection of reports on contamination levels, the main messages from
which continue to be the primary focus of, and resonate powerfully in,
policy and donor dialogues on mercury use in the artisanal and smallscale gold mining sector. Moreover, despite failing to offer tangible
solutions to the problem, this body of work has managed to energize
influential media outlets and the NGO community. Armed with this
information, both have skilfully captured the attention of the global
public through imagery that depicts mercury use at artisanal and
small-scale gold mines as a major threat to global ecosystems and
human wellbeing. In sub-Saharan Africa, the discussion and reportage
on the sector’s mercury contamination problem has emphasized
heavily the experiences of women, portraying their work as arduous
and occurring in heavily polluted environments. These images speak
very clearly to the discourse on African women’s ‘triple burden’,1
popularized in the literature by Moser (Moser, 1989, 2014), and emphasized today in development policy that focuses heavily on gender
inequality implemented under the auspices of the UN Sustainable
Development Goals (SDGs).
Although the growing body of emotionally-charged media and NGO
reports of African women labouring at mercury-contaminated artisanal
and small-scale gold mines mostly dismiss the economic importance
and poverty-driven nature of their work, collectively, they have managed to stimulate discussion about gendered roles in the sector more
generally, identifying – albeit, mostly inadvertently – several issues in
need of further investigation. In sub-Saharan Africa, the priority areas
seem fairly obvious, even without this analysis. The list includes the
need for a deepened understanding of women’s exposure pathways to
emissions from amalgamation at sites, greater articulation of the links
between their work and the application of mercury, and an improved
knowledge of levels of environmental awareness among groups of miners. There is a small body of literature on women in the artisanal
mining sector that shares some experiences from sub-Saharan Africa
(Buss et al., 2017, 2019; Hilson, et al. 2018a,b; Yakovleva, 2007). It
offers important clues but overall, lacks breadth and the data needed to
give this issue the visibility it deserves. If the end goal is to design and
implement policy more reflective of the roles played by, and needs of,
women working in mercury-contaminated gold-producing environments in sub-Saharan Africa, more research must be undertaken at the
community-level.
This article responds directly to this need, drawing upon fresh
findings from ongoing research which explores the life experiences,
examines the labour conditions and surveys levels of environmental
awareness of women working at artisanal and small-scale gold mines in
Ghana. In sub-Saharan Africa, the need for such information has never
been more pressing, given recent policy developments made in the region under the auspices of the Minamata Convention on Mercury, a
United Nations-backed international treaty designed to ‘protect human
health and the environment from anthropogenic emissions and releases
of mercury and mercury compounds’ (UNEP, 2017,p.14). Countries
signatory to the Convention and where ‘ASGM [artisanal and smallscale gold mining] in its territory is more than insignificant’ are, in
accordance with Article 7, required to develop a National Action Plan
(NAP). Significantly, and recognizing the enormity of the task more so
than ratifying governments and how ‘the ASGM sector is closely linked
to complex economic development and poverty issues’, the Minamata
Secretariat ‘allows [for] flexible, country-specific solutions through the
development of an ASGM National Action Plan’.2 As a starting point,
signatories are encouraged to form a working group to ‘produce an

outreach plan to raise awareness about mercury and its risks, the use of
mercury in ASGM and the NAP [National Action Plan] itself’ (UNEP,
2015,p.25). The list of priority ‘actions and strategies’ that must be
detailed includes interventions ‘to prevent the exposure of vulnerable
populations’, in particular, women (UNEP, 2015,p.23), who in most
countries in sub-Saharan Africa, account for at least 50 percent – and in
some cases, a significantly higher share – of the artisanal and smallscale mining (ASM) workforce (Hilson et al., 2018a). Women’s ‘traditional role as transporters and processors of materials’ in ASM, however, often make them ‘invisible’, and ‘Due to [a] lack of research and
documentation, it is difficult to determine the exact extent of women’s
involvement in ASGM over the years’ (UNEP, 2015,p.76).
The article helps to bridge this gap, drawing on data collected, over
a 12-month period, from small-scale gold mining communities in
Ghana’s Eastern Region. After highlighting, in Section 2, what little is
known about women’s exposure to, and awareness of, the mercury
being used at artisanal and small-scale gold mines in sub-Saharan Africa
generally, the article shares findings from the Ghana case study.
Drawing on interview data, it weighs in on a number of important and
largely-unknown phenomena: women’s awareness of (methyl)mercury’s toxicity; the specific jobs they undertake in the sector, and
whether through this work, they are exposed to pollution, at sites; and
the nature of their labour and its economic importance more generally.
The article concludes by reflecting on what implications these information gaps have for government bodies in sub-Saharan Africa
preparing NAPs.
2. Locating ‘Voices’: Using the Minamata Convention on Mercury to
capture realities on the ground
As so little time has elapsed since the launch of Minamata Convention
on Mercury, the body of analysis that examines efforts made to prepare
NAPs is very limited in focus and depth. The work produced thus far
(e.g., Esdaile and Chalker, 2018; Fritz et al., 2016) is mostly descriptive,
emphasizes concerns that have been voiced about the environmental
and health-related impacts of methylmercury for decades, and offers
very little insight on various governments’ journeys in preparing their
NAPs and whether they are on track to adequately satisfy the demands
of the Minamata Secretariat. To assist governments, officials at the
United Nations Environment Program produced a report, Guidance
Document: Developing a National Action Plan to Reduce and, Where Feasible, Eliminate Mercury Use in Artisanal and Small Scale Mining (UNEP,
2017) which, in addition to justifying, in their eyes, implementation of
the convention, outlines ‘Steps for a National Action Plan’. It complements a very useful document produced two years earlier by the National Research Defence Council (NRDC), Developing National Action
Plans for Artisanal and Small Scale Gold Mining: A Step by Step Guide for
Countries Applying for Support under GEF Enabling Activities for the Minamata Convention on Mercury (NRDC, 2015), which offers a very simplified and clear set of guidelines for policymakers.
There are concerns – most of which are complex and in certain
contexts, poorly-understood – raised in the Guidance Document and
elsewhere which the Secretariat expects ratifying governments to pay
close attention to when drafting their NAPs. Examples include ASM’s
heavily overlooked gender dimension, its child labour ‘problem’, and
the potential exposure pathways of vulnerable groups to mercury
emissions. In sub-Saharan Africa on the whole, however, governments
have shown very little commitment to date to acquiring the details
needed to position themselves to address comprehensively concerns
such as these. This makes for intriguing observation over the next few
years as the demands placed by the Secretariat on governments that
have ratified the convention are significant: sweeping changes to internal policy structures and regulations will be unavoidable if these
requirements are to be met. Presently, the gap in the level of detail
between what the Minamata Secretariat expects a ratifying country
‘that has artisanal and small-scale gold mining and processing…within

1

The three burdens being reproductive work, productive work and community work. Their significance is, of course, magnified in poor areas.
2
‘National Action Plans’, https://web.unep.org/globalmercurypartnership/
our-work/reducing-mercury-artisanal-and-small-scale-gold-mining-asgm/
national-action-plans (Accessed 23 July 2019).
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its territory’3 to share on the one hand, and what – in this instance –
host African governments are capable of providing at this point on the
other hand, is sizable. This section of the paper highlights the main
causes for concern moving forward, in the process framing the study of
women, mercury and ASM being carried out by the authors in Ghana’s
Eastern Region.

from interventions such as the GMP and the growing body of literature
on ASM and livelihoods in sub-Saharan Africa more generally (Hilson,
2010; Geenen and Verweijen, 2017; Vogel et al., 2018; Lanzano, 2018;
Engwicht, 2018; Yankson and Gough, 2019; Kinyondo and Huggins,
2019) into policies and regulatory frameworks that accurately reflect
the realities faced by the sector’s operators and which are capable of
facilitating the formalization of their activities.
In its Guidance Document, the Secretariat makes very comprehensive
suggestions on how to achieve this, explaining that it ‘may include reforming the legal status of ASGM as well as the formulation of policies
among a variety of agencies and institutions (mining, education, health,
labor, environmental management, finance, social services, etc.) that
address the different dimensions of ASGM activities’ (UNEP, 2017, p. 6).
It identifies several priority undertakings, including developing a stakeholder engagement plan, organizing cooperatives, reviewing laws, and
developing finance schemes for operators. But whilst the ‘steps to facilitate the formalization or regulation’ of ASM or to correct this problem
may appear to be straightforward, the evidence (Hentschel et al., 2001;
Hilson et al., 2018a; ILO, 1999; Van Bockstael, 2014) points to the region’s governments implementing regulatory and policy frameworks that
have created and/or which are perpetuating this informality. Specifically,
despite rhetoric which may suggest that governments in sub-Saharan
Africa recognize that ASM is, indeed, largely poverty-driven and is an
indispensable source of income in countless poor sections of the region,
paradoxically, most have implemented regulations that require prospective licensed operators to pay sizable fees that are beyond their
budgetary means and to navigate complex bureaucracies in order to
submit their applications for permits. Throughout sub-Saharan Africa,
the mounting costs and bureaucracy linked to registration have fuelled
the growth of unlicensed ASM activities: over 99 percent of those engaged in the sector across the region could be operating informally.
In the past, most African governments were unmoved by criticism of
their approaches to licensing ASM. They continue to be behave in ways
which suggest that they are oblivious to the informal problem they have
been complicit in ‘creating’, routinely dispatching the military and
police to remove what they brand as illegal operators from mineral-rich
lands (Hilson, 2017; Osei-Kojo and Andrews, 2016). Are the requirements placed by the Secretariat on regulators and the pressures they
now face as a result of ratifying the convention enough to orchestrate
wholesale changes in approaches toward legislating and supporting
ASM in more humane ways sub-Saharan Africa? Will these demands
engineer a much-needed shift away from policies and laws that have,
for the better part of four decades, stifled the formalization of ASM in
the region? The ways in which ratifying rent-seeking African governments respond to suggestions on how to craft their NAPs promise to be
the most intriguing development moving forward. On the one hand,
there is revenue at stake for which governments that have ratified the
convention are no doubt eyeing – specifically, funds that have been
made available by the Secretariat to assist ministries with producing
their NAPs and for implementing technical programs aimed at transitioning mine operators away from using mercury altogether (Table 1).
On the other hand, the current orientation of regulatory and policy
frameworks for mining has positioned many host governments to earn
significant amounts of revenue in the form of royalties, taxes and
permit fees, from large-scale operations. Described by Hilson (2019) as
a ‘bias’, the preferential treatment African governments have given to
large-scale mining and mineral exploration over the years has led to the
demarcation of vast tracts of land to mostly foreign companies. Significantly, this ‘bias’ has also stifled efforts to legalize ASM and has
ultimately fuelled the sector’s informality: the region’s governments
have presumably been reluctant to implement user-friendly policies and
licensing schemes for operators because they may see such moves as
potentially restricting their opportunities to extract revenue from
multinational companies. If, however, the Secretariat rigorously enforces the NAP guidelines as expected, ratifying countries will have
little choice but to abandon the approaches they have taken to legislate

2.1. Concern 1: The need to overhaul regulatory and policy frameworks
The history of ASM’s policy treatment in sub-Saharan Africa is the
first and perhaps most significant cause for concern. Significantly, and a
point raised by Hilson et al. (2018a) using the cases of Ghana, Mali and
Sierra Leone, the Minamata Secretariat has – it seems, inadvertently –
put this issue in the spotlight by demanding, in Annex C of the Convention, that signatories outline ‘Steps to facilitate the formalization or
regulation of the artisanal and small-scale gold mining sector’ in their
NAPs. This is a requirement that host African governments have embraced reluctantly and are bound to struggle to fulfil because of the
wholesale changes in policy, and more importantly, approach and attitude toward the sector, that will needed in order to be in any realistic
position to achieve this. The Secretariat views formalization in this
context as ‘a process that seeks to integrate the ASGM [artisanal and
small-scale gold mining] sector into the formal economy, society and
regulatory system’, and which ‘is seen by many as an important step for
the ASGM sector to harness its potential as a tool for poverty alleviation
and improvement of working conditions while helping to overcome
social and environmental challenges, since a more formal ASGM sector
will enable outreach not only on mercury management but also on the
full range of social, environmental, and economic development issues
related to ASGM’ (UNEP, 2017,p.5–6).
The Secretariat deserves praise for underscoring wherever possible
and not losing sight of the livelihoods or social dimension of ASM,
despite the impetus behind the convention’s implementation being
protection of the environment and human health. The details provided
and recommendations made in the Guidance Document and complementary instruction manuals, therefore, were deliberate on its part.
This, however, presupposes that ratifying governments are willing to
commit the time and resources needed to familiarize themselves with
the sector’s social dimension. It has been more than three decades since
the World Bank-hosted International Roundtable on Artisanal Mining
(May 1995), which brought ASM experts together from around the
globe, and very importantly, showcased the sector’s overlooked livelihoods issues for the first time, as well as established that the growth of
its activities was linked largely to people’s struggles and financial
hardship (Barry, 1996). The ASM sector has since routinely been
branded by donors, the NGO community, scholars and even governments as a ‘poverty-driven activity’ (Banchirigah, 2006; Childs, 2008;
Yakovleva, 2007). This label provides an entry point for investigating
and at times unravelling aspects of the sector’s social dimension, including its child labour ‘problem’ (e.g., Hilson, 2010; Maconachie and
Hilson, 2016; Potter and Lupilya, 2016), gender element (Buss et al.,
2017; Hinton et al., 2003) and linkages with subsistence agriculture
(Hilson, 2016; Kamlongera, 2011; Maconachie and Binns, 2007). The
UN Global Mercury Project4 was instrumental in raising awareness of
the social dynamics of ASM across a range of developing countries and
in sub-Saharan Africa in particular, including Guinea, Mozambique,
Sudan, Tanzania, and Zimbabwe. But the region’s governments have
(Engwicht, 2018; Geenen and Verweijen, 2017; Hilson, 2010; Kinyondo
and Huggins, 2019; Lanzano, 2018; Vogel et al., 2018; Yankson and
Gough, 2019) struggled to manufacture the ideas that have emerged
3

Article 7, Paragraph 2 of the Convention.
The Global Mercury Project was a multimillion-dollar intervention commissioned by UNIDO in the early-2000s to raise awareness and to eliminate the
use of mercury in the artisanal and small-scale gold mining sector.
4
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Table 1
NAP funding and execution in selected African countrieza.
Country

Implementing
Organization

Amount (US$)

Executing Agency or Executing Agencies

Burkina Faso

UNIDO

500,000

Gabon

UNIDO

500,000

Ghana

UNIDO

500,000

Madagascar
Mozambique

UNEP
UNIDO

500,000
500,000

Nigeria

UNIDO

500,000

Burundi, Central African Republic of Congo,
Kenya, Eswatini, Uganda, Zambia,
Zimbabwe
Guinea, Niger
Mali, Senegal
United Republic of Tanzania

UNEP

4,000,000

The General Directorate of Environmental Preservation and Sustainable
Development under the Ministry of Environment, Green Economy and Climate
Change (MEGECC), Artisanal Gold Council (AGC)
Centre National Antipollution (CNAP) under the Ministry of Forest, Environment
and Protection of Natural Resources (MFEPNR); Artisanal Gold Council (AGC)
Environmental Protection Agency (EPA) Natural Resources Defence Council
(NRDC) World Health Organization
Ministry of Environment, Ecology, Sea and Forests of the Republic of Madagascar
Ministry of Mineral Resources (MIREM); Ministry for Coordination of
Environmental Affairs (MICOA); Ministry of Health (MISAU); World Health
Organization (WHO)
The Federal Ministry of Environment (FMEN); Department of Pollution Control and
Environmental Health (PCEH); Ministry of Mines and Steel Development (MMSD);
Department of Artisanal and Small-scale Mining; World Health Organization
(WHO)
The Africa Institute; UNEP Chemicals and Ministries of Environment of
participating countries

UNEP
UNEP
UNEP

1,000,000
1,000,000
500,000

CASE
Artisanal Gold Council
Vice President’s Office, Division of Environment, URT

a
Information retrieved through ‘Minamata Convention initial assessments (MIAs)’, www.mercuryconvention.org/Countries/Parties/MinamataInitialAssessments/
tabid/6166/language/en-US/Default.aspx (Accessed 3 November 2019).

than in large-scale mining…[but] Due to lack of research and documentation, it is difficult to determine the exact extent of women’s
involvement in ASGM over the years…Women’s roles in ASGM vary
between and within countries, depending on the proximity to villages or homes and the mineral being mined. Because of their traditional role as transporters and processors of materials, women are
not often identified as miners. Their involvement is often invisible as
they are usually found in the household; therefore there may be a
significant discrepancy between the estimated and actual numbers
of women involved in the ASGM…The roles both women and men
play can have different social, environmental and economic implications, these may have dangerous implications for women specifically. [NRDC, 2015, p. 68]

and support ASM for decades because, again, the type of information
and level of detail required demands that sweeping changes be made to
existing regulatory and policy frameworks in place for the sector.
On the subject of women engaged in ASM across the region, which
is the focus of this paper, there are several issues in need of investigation. A poor understanding of ASM’s gender dimension means that
without radical changes to policy and laws, host governments will
likely struggle to satisfy even the most basic of the Secretariat’s demands in this area, foremost ‘Seek[ing] out under-represented groups
(women, youth, impacted communities, etc.) to participate in consultations’ (UNEP, 2015, p.57), and ‘[developing] effective risk communication strategies targeted at vulnerable groups, such as children
and women of childbearing age, especially pregnant women’ (p. 60).

In sub-Saharan Africa, however, women’s issues typically fall within
the remit of ministries of gender or their equivalent and more broadly,
into the category of social development and livelihoods. Is the expectation that national environmental protection agencies and their
equivalents will engage women employed in ASM and design programs
for them?
As indicated, the Secretariat, recognizing the enormity of this
challenge, is pushing for host governments to ‘consider the formation of
an executing body, or working group, that will guide the NAP development through all its phases and ensure that there is proper project
planning and management throughout the process’. Such a unit, it explains, ‘should include members from different governmental ministries
or departments, including local government representatives, and interact with other relevant agencies as appropriate’ (p. 21). In Ghana,
the case study examined in this paper, a Minamata Convention
Implementation Committee was established, following lengthy discussions at the joint inception workshop for the development of the
country’s Minamata Initial Assessment and NAP on ASM, 25–27
January 2017. But whilst there were representatives from the Ministry
of Women and Children Affairs in attendance, significantly, this organization is not part of the country’s 13-membership Minamata
Convention Implementation Committee (Table 2).
When the orientation of the institutional frameworks in place to
regulate ASM in sub-Saharan Africa is considered, however, it becomes
even more clear why women’s concerns are unlikely to be properly
accounted for in NAPs. Throughout the region, policymaking and

2.2. Concern 2: the executing agency
A second cause for concern is the quality and ‘capabilities’ of the
institutional frameworks being hastily pieced together across subSaharan Africa to adequately respond to the demands of NAPs, a point
briefly touched on by Hilson et al. (2018a,2018b). In each ratifying
country, there is an Executing Agency or organization which ‘can be a
national institution, an external partner, or some combination of these’
but ‘having in place the external executing partners is seen here as
crucial for governments keen on establishing the necessary managerial
and technical teams to execute the project’ (NRDC, 2015, p.12). Inputs
and guidance from organizations such as the National Resources Defence Council and UNITAR, therefore, have been invaluable.
It is rather the selection of the institution in-country which is potentially problematic. As the Minamata Convention was conceived to
reduce emissions of, and minimize exposure to, mercury, on the surface,
working with national environmental ministries or their equivalents
would appear to be the logical move. But are these ministries equipped
to address, comprehensively, the gender-related concerns that the
Guidance Document raises, if at all? The Guidance Document, very importantly, acknowledges that women do play an important, albeit largely unclear, role in ASM, in the process underscoring why more research on this topic and greater coordination among ministries is
needed:
In general, women play a much larger role in ASGM communities
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Table 2
An Overview of Ghana’s Minamata Convention Implementation Committee.
Ministries/Entities
1. Ministry of Environment, Science, Technology &
Innovation
2. Environmental Protection Agency
3. Ministry of Lands and Natural Resources (Minerals
Commission)
4. Ministry of Finance

5. Ghana Health Service of Ministry of Health

6. Ministry of Information
7. Ministry of Trade and Industry
8. Ministry of Employment and Labour Relations
9. Ministry of Justice and Attorney General (Attorney
Generals Department)
10. Ghana Revenue Service/Customs Division
11. National Development Planning Commission
12. Ghana National Association of Small Scale Miners
(GNASSM)
13. Friends of the Nation

Responsibilities / Areas of Expertise
• Environmental laws, issues, and regulations
• Environmental impacts
• Promoting alternatives to mercury in ASGM
• Statistics and data on ASGM
• Mining sector laws and regulations (including formalization of ASGM)
• Geological surveys
• Economic importance of ASGM
• Formalization of ASGM sector, including regulation of gold purchases from ASGM miners
• Market-based mechanisms for reducing mercury use
• Funding for NAP process
• Identification of impacts of ASGM on health of miners, ASGM communities, and vulnerable population groups
• Public health strategies related to ASGM and integration of such strategies into wider health sector programming
• Health promotion, advocacy and awareness raising activities including in communities
• Detecting, monitoring and managing mercury intoxication among affected populations
• Strategies for community outreach and stakeholder involvement
• Mercury trade
• Formalization
• Market-based mechanisms for reducing mercury use
• Formalization of ASGM sector
• Labour standards, regulations and enforcement, including strategies to eliminate child labour
• Occupational safety
• Drafting enforcement protocols and regulations for implementation, including customs
• Border Control
• Reach out to local governments
• Sustainable development coordination plan and implementation
• Provide miner’s view of current practices and political, economic, legal and social barriers to change
• Formalization of ASGM sector
• Reach out to miners
• Provide insight into legal and illegal mercury trade, gold market dynamics, and barriers to formalization
• Establish contacts with the ministries, the relevant agencies and stakeholders relevant to Artisanal & Small-scale
Gold Mining (ASGM) and carry out bilateral meetings
• Organise and conduct consultations with government ministry officials and other stakeholders as well as initial
research on the ASGM sector, and produce consultation summaries
• Facilitate regular meetings of a stakeholder group, host a midterm drafting meeting of the ASGM working group,
and create a draft National Action Plan that will serve as the basis of intensive engagement and vetting with key
mining communities

which miners work, and levels of production – crucial gaps in knowledge which several experts have argued must be bridged if appropriate
strategies and policies are to be designed (Hentschel et al., 2001; Hilson
and Maponga, 2004; World Bank, 2019).

regulatory responsibilities for this sector, including those related to the
environment and human health, are rarely the province of national
environmental protection agencies. They are rather, and long have
been, tasks carried out by national mining ministries or agencies: in
Sierra Leone, the National Minerals Agency; in Liberia, the Ministry of
Mines and Energy; in Madagascar, the Ministry of Mines and Strategic
Resources; in Tanzania, the Ministry of Energy and Minerals; and in
Ghana, the Minerals Commission. Yet, despite sectoral expertise being
concentrated in these mine ministries and agencies, as Table 2 indicates, because, again, of the rationale behind the convention’s implementation (i.e., the elimination of mercury use), it is the national
environmental protection agencies or their equivalents that have typically been recruited as the executing partner.
Again, these agencies generally have no regulatory responsibilities
for ASM, apart from the rare instance where a prospective licensee is
asked to complete an environmental impact assessment, as seen in
countries such as Sierra Leone, Liberia and Ghana. In these cases, this
only applies to a specific category of licensee (the permit applicable to
the more mechanized operation) for which the law demands completion of comprehensive environmental impact assessments and other
environmental plans. Even in these isolated instances, where national
environmental protection agencies do have some regulatory responsibilities for ASM, as laws only apply to licensed operators, their interaction with the sector is minimal because, and as already explained, so
few people manage to secure the permits needed to legitimize their
activities in the eyes of the law. This begs the question: how can officials based at these agencies adequately nuance ASM’s gender dimension in NAPs if their level of understanding of the sector’s activities,
particularly those found in the informal economy, is virtually non-existent? This includes the sector’s demographics, the geological terrain

2.3. Concern 3: An impoverished research agenda
The level of detail Executing Agencies must capture in order to satisfy the demands that come with ratifying the Minamata Convention is
significant. In the case of the sector’s gender dimension, the toolkit
produced by UNEP (O’Neil and Telmer, 2017), Estimating Mercury Use
and Documenting Practices in Artisanal and Small-scale Gold Mining
(ASGM): Methods and Tools, summarizes very succinctly the phenomena
requiring analysis, in the process providing a glimpse of the data that
need to be collected and evaluated:
Approximately three million women and children are involved in
the global primary ASGM workforce. Women may work as miners,
mine owners, cooperative members, or community leaders, among
other mining-related roles. The role of women in the ASGM mining
workforce varies between and within countries. Despite the critical
role that women play in mining and in many mining communities,
and the importance of artisanal mining as a livelihood and opportunity for rural women, relatively little gender aggregated data has
been collected on the ASGM sector. There remains a paucity of information on women in ASGM mining… Gender disaggregation of
data is essential when documenting community population, community leaders, and extraction and processing workforce. This information is needed to design intervention strategies that clearly
account for the health and needs of women. In this light, it is also
important to record the roles of women robustly… [p. 23]
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Saharan Africa to broader debates on the sector, including its informality, the organizational structures of its sites and potential pathways to mercury exposure, a detailed understanding of which are so
critical to formulating grounded NAPs.
An even bigger concern is the state of the literature on mercury in
ASM, the focus and composition of which have remained virtually
unchanged for nearly four decades. It offers sparingly little guidance to
governments in sub-Saharan Africa brainstorming ideas on how, in line
with Annex C (point J) of the Minamata Convention, to go about devising
‘Strategies to prevent exposure of vulnerable populations, particularly
children and women of child-bearing age, especially pregnant women,
to mercury used in ASGM’. Specifically, the focus of a large proportion
of research continues to be contamination: work which seeks to determine levels of methylmercury concentrations in various environmental media and in human populations found in and around ASM
communities. The efforts made by social scientists over the past two
decades (e.g., Fisher et al., 2009; Hilson, 2010; Luning, 2014) to popularize how, throughout sub-Saharan Africa, ASM is linked to agriculture, how the sector’s growth is associated with poverty, and details
about its child labour ‘problem’ and gender dimension, seem to have
had very little impact on research being carried out on mercury. A
cursory glance at the literature reveals as much: that the most recent
research conducted on mercury contamination at ASM sites in sub-Saharan Africa (Bose-O’Reilly et al., 2017; Nyanza et al., 2019; Steckling
et al., 2014) draws near-identical conclusions to, and therefore does
little to advance conclusions drawn in, pioneering studies conducted by
the likes of Ikingura and Akagi (1996); Ikingura et al. (1997) and Van
Straaten (2000) in Tanzania and Zimbabwe over two decades ago.
This oversight is very visible in Ghana. Despite significant analysis
of ASM’s growing economic importance in the country and the demographical and organizational dynamics of its activities, very few fresh
ideas on mercury and the ways in which it is handled in the sector have
been debated here since the first contamination analysis, commissioned
by UNIDO in the townships of Japa and Dumasi, were carried out nearly
two decades ago (Rambard, 2003). The concern extends to the Minamata Convention on Mercury Initial Assessment Report for Ghana (Government of Ghana, 2018) which, in addition to referencing a host of
outdated studies (e.g., Hogarh et al., 2016; Kwaansa-Ansah et al.,
2010), conveys the wrong messages and showcases questionable evidence to build cases in support of specific actions being taken to combat
mercury pollution in the country’s artisanal and small-scale gold mining
regions. It begins with the idea that Ghanaians become exposed to the
mercury used in gold mining through consumption of fish, within the
tissues of which it accumulates in methylated form. This concern was
raised in the section of the document headed ‘4.2.4 Consumers of Fish’.
Studies (e.g., Tschakert, 2010), however, have shown that, on the
contrary, many populations found in communities located near mine
sites do not become contaminated via this route because they are consuming fish caught from the ocean, not the river species that typically
contain elevated concentrations of mercury in their tissues.
The state of mercury-ASM research is even more disappointing
when the ideas dominating donor-led debates on the sector are taken
into consideration. Whilst in the case of sub-Saharan Africa, these ideas
rarely facilitate the design and implementation of policies and programs that are user-friendly and accurately reflect the realities of ASM,
organizations such as the World Bank, United Nations Economic
Commission for Africa and the International Labour Organization have
regularly published documents which suggest that their officials are at
least thinking dynamically about issues such as the sector’s links with
poverty and the backgrounds of those who choose to engage in its activities. Nearly two decades ago, Jennings (2003) summarized what can
be considered a timeline for ASM support, explaining how the focus of
regulatory and policy strategies in the sector has changed since the
1970s:

It is unclear, however, exactly how – at least in sub-Saharan Africa –
governments intend on going about gathering these data, given the
ways in which they have traditionally regulated ASM activities and
their general perception of the sector’s operators. These have been, and
will continue to be, formidable barriers to nuancing and unpacking
critically specific issues such as gender, articulating more clearly how
informality has shaped it, and more broadly, obtaining the specific information the Secretariat expects to be captured. But a lack of knowledge has not stopped governments from submitting proposals for
funding, beginning with requests (for between US$50,000 and US
$250,000) to the call for the ‘First Round of Applications’, issued by the
Minamata Convention’s Specific International Programme. In their
proposals, applicants such as the Government of Ghana were expected,
inter alia, to explain ‘How the project responds to gender considerations’, despite – and as already indicated – not having ministerial representation for women’s issues on its Minamata Convention
Implementation Committee.
Collaborations forged with external partners such as UNITAR and
international NGOs will no doubt bring valuable expertise to the table
and help to bridge important gaps in knowledge. But are the demands
being placed on ratifying countries, when considering the specific
Executing Agency being called upon, unrealistic? The concern in the
case of sub-Saharan Africa is twofold. First, of the countries that have
ratified the convention, most have, to date, generally approached the
ASM formalization challenge quite antagonistically, their refusal to
implement user-friendly policies yielding, repeatedly, inappropriate
regulatory frameworks. Second, there seems to be an expectation that,
despite lacking the requisite expertise and experience needed to comprehensively address the specific tasks required of them in their NAPs,
these governments are being asked to nuance issues, such as gender in
ASM, which even academics have barely explored. In the absence of a
body of literature that asks important questions about the state of ASM,
particularly around women’s roles in the sector and how the work it
provides impacts their livelihoods, is the expectation that these resource- strapped and generally disinterested governments will address
concerns on their own?
In sub-Saharan Africa, the gaps which need to be bridged in order to
provide a better idea of ASM’s gender dimension are sizable, a problem
magnified by the lack of baseline data available on the sector. The
shortcomings of the policies and programs implemented for ASM in the
region have deservedly received their share of criticism over the years
(Hentschel et al., 2001; Hilson, 2016; ILO, 1999; Maconachie and
Hilson, 2011). The waves of inappropriate initiatives undertaken have,
ironically, distanced host governments even further from the burgeoning informal ASM economies they have created, and in doing so,
have put themselves in an extremely disadvantageous position to gather
data. But scholars have also failed to keep pace with the changing dynamics of ASM in sub-Saharan Africa, and perhaps nowhere more
visibly than with the sector’s gender dimension, a topic that has been
scantily investigated. Hilson et al. (2018b) highlighted this explicitly,
and were quick to point out how, in the absence of data, outdated estimates of female participation in the sector continue to be recycled,
despite there being no new analysis to confirm or refute available figures. Labonne (1996) was among the first scholars to draw attention to
the roles women play in ASM, covering a range of issues in a bid to
galvanize interest in this area across the developing world. In the case
of sub-Saharan Africa specifically, there has since been some informative and insightful analysis produced, including research undertaken by Yakovleva (2007) in the Eastern Region of Ghana (2007), a
study by Werthmann (2009) in Burkina Faso, and more recent investigations carried out by Buss et al. (2017) across several countries in
the eastern section of the continent. The studies comprising this body of
work, however, were undertaken much too far apart to have had a
lasting impact. Moreover, and of particular importance to the present
investigation, they fail to link the gender dimension of ASM in sub-

Essentially futile attempts to define and compartmentalize small128

Environmental Science and Policy 107 (2020) 123–136

G. Hilson, et al.

scale mining in the 1970s were followed by a technical, productivity-linked approach in the 1980s, and by a broader socioeconomic approach that involved environmental concerns in the
early-1990s. A focus on poverty, gender and child labour issues,
culminating in sustainable livelihood and community issues, was the
approach at the turn of the century…

working in ASM (Hinton et al., 2003; Niane et al., 2015; Nyanza et al.,
2019). Of what has been undertaken, most underscores further the
health-related impacts of methylmercury contamination, providing
some idea of how those working are at risk.
But these studies and reviews, whilst insightful, have failed to ignite
scholarly interest in ASM’s social dimension and women’s involvement
in the sector more broadly, possibly because of the sizable spacing
between their publication, which has made identifying trends and
common ideas challenging. The more significant shortcoming with both
bodies of work mirrors that of the wider ASM literature: the failure to
adequately contextualize findings and explain how they are relevant to
broader debates on development, in this case, those applicable to subSaharan Africa. To avoid having women’s exposure to mercury in ASM
siloed and treated as a standalone concern, greater interrogation of the
region’s broader development debates will be required, as well as
identification of topical concerns which this issue ‘speaks’ to, in order to
ensure that it receives as much visibility as possible.
If the goal is to devise ‘Strategies to prevent the exposure of vulnerable populations, particularly children and women of child-bearing
age, especially pregnant women, to mercury used in artisanal and
small-scale gold mining’, as Annex C of the Minamata Convention states,
important questions concerning the backgrounds of the female miners
profiled and the nature of their work must first be answered. To help
bridge this gap, this section of the paper draws on findings from ongoing research being conducted in the town of Akwatia, Ghana’s epicentre of diamond mining activity for 100 years. Here, the depletion of
rough diamonds has led many residents to ‘branch out’ into artisanal
and small-scale gold mining activities in a bid to supplement their
earnings (Hilson, 2010). Some people have simply started mining for
gold on the very plots from which they have long extracted diamonds;
others have migrated to neighbouring towns, such as Kobriso and Kibi,
where informal artisanal and small-scale gold mining is now widespread. The discussion that follows uses data from 25 semi-structured
interviews conducted, over multiple visits between July 2018 and June
2019, with selected female miners based in Akwatia. The aim of this
work was to ask questions which, it was believed, if answered, would
help to inform the design of strategies capable of minimizing women’s
exposure to the mercury being used to amalgamate gold. All of the
women interviewed reside permanently in Akwatia and, at the time the
research was carried out, were between the ages of 28 and 60, although
most had been engaged in ASM full-time for between two and eight
years. These interviews were conducted face-to-face in Twi, recorded,
and later translated and transcribed into English. Every interview lasted
between 30 and 60 minutes and began with miners being asked to state
their age, and share details about their education, family backgrounds,
and their reasons for entering mining. Each woman was then asked to
provide details about the roles they play and the challenges they face at
the mines, as well as questions which it was believed would provide a
fuller picture of their awareness of mercury’s toxicity.
The discussion that follows presents two questions which emerged
from the findings from this research. Each is intended as a rallying point
for ratifying countries working to formulate and incorporate into their
NAPs, strategies ‘to prevent the exposure of vulnerable populations’ –
specifically, women.

Research on mercury in ASM, however, has failed to spawn much of
a social dimension, or a body of work that uses findings from scientific
investigations to engage populations. It furthermore avoids asking important questions such as how aware are host communities of environmental issues? and how have their personal circumstances driven them to
this work and how have they compromised their health in pursuing it? These
are question which governments that have ratified the Minamata
Convention and are, as a result, bound to developing NAPs, must answer
if they are to have any hope of phasing out mercury from the sector.
When mapped on to the timeline constructed by Jennings (2003),
aside from an abbreviated period when alternatives to mercury and
emissions-reducing technologies such as retorts, shaking tables and
other gravitational methods5 were being developed and tested, it becomes clear how the thinking of most scholars and donors today is little
different to the ‘technical, productivity-linked approach [which dominated] in the 1980s’. This has especially been the case in sub-Saharan
Africa, where the pioneering analysis conducted on retorts and attempts
made to distribute more efficient technology to ASM groups in the
1990s in the likes of Zimbabwe, Ghana and Tanzania (Hilson and
Potter, 2003; Hollaway, 1991; Maponga and Ngorima, 2003) failed to
spawn a much-needed second phase of social research that builds on the
foundation laid by this technical work. The result – at least in the case
of sub-Saharan Africa – has been the emergence of two bodies of literature on ASM which generally do not speak to one another: 1) this
highly-technical work on mercury; and 2) the growing collection of
analyses mentioned earlier that do cover in some detail particular aspects of the social dimension of mercury use in the sector.
This disconnection also explains why research conducted in the
region on women and mercury in ASM has remained stagnant. It has
mostly emphasized exposure and contamination levels, verified through
the sampling of breastmilk, blood and urine (Niane et al., 2015; Nyanza
et al., 2019, 2014). The next section of the paper builds on this foundation, drawing on findings from ongoing research being conducted in
the Eastern Region of Ghana. It provides a flavour of the types of
questions which Executing Agencies should be seeking answers to in
order to better position themselves to determine ‘How the project responds to gender considerations’. In doing so, it seeks to invigorate
interest in research on the social dimension of women’s exposure to
mercury in ASM communities in sub-Saharan Africa.
3. Women and mercury in Ghana’s ASM sector: Some guiding
questions for African NAPs
The literature is not entirely devoid of insights on women’s exposure
to mercury. There are papers in the development studies literature
which zero in on women’s experiences in ASM communities. This body
of analysis focuses mostly on the conditions of women’s workplaces, in
many instances suggesting that cultural norms determine heavily the
roles they play in the sector (e.g., Bashwira and Cuvelier, 2019;
Bashwira et al., 2014; Brottem and Ba, 2019). The bulk of material
produced on women in ASM to date focuses on sub-Saharan Africa,
drawing on experiences from countries such as Ghana, Mali and DR
Congo, a large share of which were presented in a recent review assembled by Hilson et al. (2018b). Substantially less work has been
undertaken to explore, specifically, the effects of mercury on women

3.1. Why artisanal and small-scale gold mining?
Whilst it may seem obvious, the first question that requires answering is: ‘Why artisanal and small-scale gold mining?’ To be in any
position to do so, the demographics and backgrounds of the populations
in question must first be studied carefully, and views on how ASM
supports their livelihoods and why individuals have pursued work in
the sector altogether, solicited. With this information on hand, governments are better equipped to design policies and support services for
vulnerable groups such as women. The analysis that follows does this
for the women interviewed in Akwatia.

5
There are several alternatives to mercury amalgamation that have emerged
over the years. Most of these are chemical-free (see Vieira, 2006).
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3.1.1. The livelihoods dimension
Why are women in all corners of sub-Saharan Africa turning to ASM
for work despite the obvious health and safety risks, foremost exposure
to methymercury? For more than two decades, the general explanation
given for ASM’s rapid growth (Barry, 1996), particularly in sub-Saharan
Africa, has been poverty. Whilst scholars have, over this period, challenged what has become known as the ‘poverty-driven narrative’ in
ASM circles (e.g., Fisher et al., 2009; Verbrugge, 2015), there still seems
to be broad agreement that personal hardship and household-level
poverty has led thousands of people to turn to the sector for their livelihoods, in the process, fuelling its rapid growth. The findings from
this study are by no means exceptional and simply reinforce this position: that women in Akwatia and more broadly, Ghana, have pursued
work at artisanal and small-scale gold mines because there are few alternative income-earning opportunities.
What consultations with these women helped to underscore is the
importance of finetuning interventions to meet the needs of specific
groups engaged in ASM. But most NAP guidance documents barely
broach the poverty issue in ASM, and certainly fall short of offering any
explanation about its link to mercury use. One of few exceptions is the
NDRC’s Developing National Action Plans for Artisanal and Small Scale
Gold Mining: A Step by Step Guide for Countries Applying for Support under
GEF Enabling Activities for the Minamata Convention on Mercury (NRDC,
2015). This document very crucially underscores the importance of
formalizing ASM. It explains that ‘Formalization is seen by many as an
important step for the ASGM sector to harness its potential as a tool for
poverty alleviation and improvement of working conditions while
helping to overcome social and environmental challenges, since a more
formal ASGM sector will enable outreach not only on mercury management but also on the full range of social, environmental, and economic development issues related to ASGM’ (p. 38–39). Conversely, the
heavily relied upon Guidance Document barely mentions poverty,
let alone acknowledges it as a driver of ASM’s growth.
In the present study, the findings from interviews with women
helped to construct a more nuanced picture of the poverty fuelling their
participation in ASM and, by extension, why they willingly risk exposing themselves to methylmercury. Of the 25 female miners interviewed, only seven reported being married with a husband; all have
children, the majority between two and five in number, although some
have as many as 11; and apart from four, none have much education
beyond a primary level nor any technical training. Desperate to secure
incomes to cope with the ‘triple burden’, these women have pursued
work in the artisanal and small-scale gold mining sector, which does not
discriminate when it comes to skills. It is an unrivalled employment
engine which creates jobs for a range of people, from individuals with
technical expertise through to those with very few skills, such as the
women interviewed in Akwatia. The ease with which these women
have been able to transition into this work reinforces claims long made
about ASM having ‘low barriers to entry’ (Buxton, 2013): how in the
most extreme of cases, ‘one can start gold mining with a pick, a chisel
and a shovel’ (Chipangura, 2017, p.127).
The impoverished backgrounds of these women, their lack of skills
and low levels of education, and the shortage of alternative incomeearning opportunities available overall could explain why, during interviews, all dismissed the dangers inherent with ASM work and appeared content with their jobs. One went as far to describe work at
artisanal and small-scale gold mines as a ‘[a] lucrative job’.6 The following excerpts from other interviews provide an idea why these
women, most of whom would otherwise be engaged in petty trading for
menial income, appeared so grateful to be working in ASM:

care of I cannot just sit idle and not work. I need to use my hands to
work very hard to take care of my six children and the others that
have been placed under my care.7
Mining was what kept my family going, since I am the main
breadwinner of my family, taking care of my 10 children and my
old-aged mum as well. This is a heavy burden on me because there is
no support from anywhere…When I go to the mines I am able to
save about GHc 50.00 a day so I keep all that for the week and I try
to send my mother GHc 200.00 or even more for the upkeep of my
children. My firstborn is 17 years and is now in senior high so I use
that same money to pay for his fees, his and his other siblings because in the end I want them to be university graduates just like
other people. Just because I did not attain proper education does not
mean I should deprive them of a higher education.8
I was a carrier, though the job was difficult I was happy to do it
because it paid well and I didn’t have any stress paying bills and
taking my children through school…my children have been able to
complete senior high among others…9
In Ghana, however, government officials have rarely taken the time
to study the backgrounds of the sector’s participants, which has led
repeatedly to the design and implementation of inappropriate policies
and interventions. The latest fixation is alternative livelihoods, an idea
which first gained popularity over two decades ago when Ghana’s largescale mining companies, in a bid to bring to a halt the illegal ASM
activities proliferating on their concessions, banded together and
launched a series of agricultural-based activities. These ‘alternatives’
were seen by mine managers and the government at the time as ‘work’
capable of discouraging people from engaging in illegal ASM activities
but without much oversight, support and guidance on where to market
crops, quickly proved to be precisely the opposite. This, however, has
not discouraged the Government of Ghana from making alternative livelihoods a centrepiece of its multimillion-dollar Multilateral Mining
Integrated Project (MMIP).10 The same World Bank officials who, over
two decades ago, were so instrumental in drawing attention to how
ASM’s growth is linked to poverty (Barry, 1996), have pledged US$30
million in support of the MMIP. In the background documents, they
avoid emphasizing too heavily the link between the growth of informal
ASM activities and hardship in the country, seemingly convinced that
‘providing viable alternatives to illegal mining’ is a tangible solution to
what they describe as the country’s ‘illegal mining problem’. This is
despite the gold price being even higher and therefore ASM being even
more enticing than at the time of the disastrous experimentation in this
area by the country’s large-scale operators.
In Akwatia, it is unclear how women could even be integrated into
such activities. Here, the artisanal and small-scale Gold mining activities on which they now depend for their survival are the alternative
livelihood. To what extent have these dynamics been considered by the
Minamata team in Ghana? Can substitute employment be found for
these vulnerable women? What lessons have been learned from past
experiences?
3.1.2. Implications for Ghana’s NAP
What should the Minamata team in Ghana take stock of when devising ‘strategies to prevent exposure of vulnerable populations?’ The
most important takeaway is the importance of understanding the
mindsets of the women who engage in ASM, whose life struggles have
7

Interview, Female Miner 20, Akwatia.
Interview, Female Miner 4, Akwatia.
9
Interview, Female Miner 10, Akwatia.
10
The MMIP is a five-year project conceived specifically to curb illegal artisanal and small-scale mining. See ‘Multisectoral Mining Integrated Project’,
http://mlnr.gov.gh/index.php/programs-projects/multi-sectorial-miningintegrated-project-mmip/ (Accessed 1 November 2019).
8

…it is a good job like I said earlier; how would I have been able to
pay my loan if I had not mined? Judging from all these people I take

6

Interview, Female Miner 9, Akwatia.
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contributed to their resilience and led them to appreciate their work,
irrespective of the dangers it may present. Not surprisingly, these experiences have influenced their attitudes toward mercury, which begs
the question: why would individuals willingly subject themselves to
such a danger?
Whilst few scholars have attempted to answer this question explicitly, two explanations are discernible from the literature, although
neither fully applies to the present investigation. The first is the view
that those engaged in ASM simply have minimal knowledge of mercury’s health-related impacts. It can take a significant amount of time
for mercury to methylate and bioaccumulate to toxic levels in the
natural environment, and for individuals to feel the effects of this
poisoning, by which time they may associate it with something else.
Several reviews (e.g., Sana et al., 2017; Soemarwoto and Ellen, 2010)
have, indeed, suggested that miners may simply be unaware of the
dangers associated with mercury use; studies conducted in Tanzania
(Charles et al., 2013) and Suriname (Duijves and Heemskerk, 2014)
confirm this to be the case. The second, and more likely, explanation is,
in light of the ‘growing awareness of mercury pollution since the early
1970s’ (Jønsson et al., 2013, p.61), that individuals working at artisanal
and small-scale gold mines elect to ignore the dangers. Studies conducted in other areas of Ghana (Armah et al., 2016; Styles et al., 2010),
Colombia (Webster, 2012) and the Amazon Basin (WWF, 2018) have
drawn this conclusion.
The female miners interviewed in Akwatia fall into their own camp
or a separate category. On the one hand, all interviewees seemed aware
that mercury posed a danger to their health, although most could not
explain why. Typical responses included ‘with the mercury if you fail to
wash your hands after coming into contact with it I hear there are lots
of effects, it is very poisonous’,11 and ‘I hear when one inhales it poses
some health risk on themselves but aside that I have no idea what else
mercury does to people’.12 Certain women, however, appeared to be
fully aware of the dangers:

handling’, seemingly unphased by the broad consensus that ‘all these
lands put us at a high risk of mercury poisoning’.16 It may also explain
why some interviewees appeared unsure about the seriousness of the
health threat posed by mercury. One argumentatively claimed that ‘It is
alleged that it [mercury] destroys the land and crop but I have no idea
how true this information is’.17 Another, when asked if she knew about
the environmental hazards posed by mercury, replied: ‘I have no idea
entirely!’18
For Ghana’s Executing Agency, therefore, the initial task when
identifying appropriate ‘Strategies to prevent the exposure of vulnerable populations’ – specifically, for these women – would be to recognize their plight and when designing policies, taking into account
their day-to-day struggles, reasons for mining and their attitudes toward mercury. This can be summarized as follows: being vaguely aware
of mercury being hazardous but electing not to take action due to the
lack of visible evidence that points to it being a threat, and a result,
viewing the economic gains from mining being a more immediate
concern and taking priority. This leads to a second priority question,
which concerns the type of work women undertake and how this potentially exposes them to mercury.
3.2. What work is being undertaken?
A second, very basic, guiding question that must be answered is: what
types of work are vulnerable groups such as women undertaking? A
detailed knowledge of the nature of the tasks undertaken by different
groups of people in the sector and the specific locations of this work on
sites vis-à-vis the organizational structures of operations is essential if
appropriate policy measures and educational programs are to be designed for vulnerable populations. This is especially important in the case
of women, whose involvement in ASM is, as indicated, ‘often invisible’.
Consequently, their ‘voices are largely absent from political decisionmaking’ (Hinton et al., 2003, p. 185). This section of the paper uses data
from the research to underscore why women being ‘invisible’ is so significant in the context of mercury usage at small-scale gold mines in subSaharan Africa. It furthermore takes stock of how the details of this ‘invisible work’ must be accounted for when designing and hatching plans
and programs linked to NAPs specifically for educating women about the
toxicity and appropriate handling of methylmercury.

All I know is that mercury is not good when one gets exposed to it! I
heard when it flows in the water that we use on the sites and a
woman bathes with it she would be exposed to all kinds of diseases
so all I can say is mercury is not good and that it poises several
risk.13
According to doctors it has very severe side effects. Then also I know
mercury is really not good for the environment. I know that even in
crop production and farming when mercury finds a way to touch the
surface of the land it travels slowly in the depths of the land and
destroys everything on it, the crops get affected and its growth becomes retarded and even with our water bodies it gets affected and
whoever drinks from it is susceptible to high risk diseases.14

3.2.1. Identifying pathways to exposure
Artisanal and small-scale gold mining activities are intensifying in
all corners of sub-Saharan Africa. The need to determine, with greater
precision, exposure pathways to methylmercury at sites, therefore, has
never been more urgent. With the exception of perhaps work conducted
by Nyanza et al. (2019) in Tanzania, few studies have been carried out
with the explicit intention of identifying women’s exposure pathways to
mercury and weighing in on the ways in which these are dictated by
their work.
In some countries in sub-Saharan Africa, such as Tanzania and
Zimbabwe, women’s exposure to mercury is direct through their
handling of the liquid metal. In the former, there are accounts of
women being ‘widely responsible for amalgamation pools in gold
mining communities in both Geita and Kadoma’ (Spiegel et al., 2015,
p.775). Similarly, in the latter, where the government has made a deliberate effort to empower female small-scale miners through the provision of loans and technology (Spiegel, 2009), many are directly exposed via smelting and the handling of amalgam (Bose-O’Reilly et al.,
2017). In such cases, direct intervention is the most effective means of
raising awareness among women miners, although few conform to the
Minamata Convention’s ‘vulnerable groups’ label. Direct education and

I’ve heard stories about how people have had cancer because they
were exposed to mercury; personally, I don’t even go near because
I’m really scared of what exposure to mercury could possibly do to
my health.15
On the other hand, there seemed to be no sense of urgency among
interviewees to learn more about the toxicity of methylmercury and
potential exposure pathways at sites. The lengthy methylation time,
along with the health effects of mercury not manifesting immediately
and miners’ desperate need for income, has likely contributed to their
apathy, an attitude detectable in almost every interview. One explained
that, as a result, ‘most of the time we even do not wash our hands at the
sites and we eat with those same hands we used in the mercury
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Interview, Female Miner 3, Akwatia.
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Interview, Female Miner 3, Akwatia.
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collaborative work aimed at developing alternative technologies, akin
to what has already been carried out in both countries of late,19 is likely
an appropriate strategy for engaging these women.
Whilst there is a small group of equivalent elite women miners in
Ghana for whom similar policy treatment would appear to be the most
plausible approach, none of the 25 interviewees fall into this category.
Consistent with the observation that in sub-Saharan Africa, ‘Women
typically work as panners, carriers, and processors as well as jewelry
makers, cooks, and other service providers (including prostitutes) in
and around mining sites’ (Tschakert and Singha, 2007, p.1305), each of
the 25 interviewees reported carrying out mostly manual work at sites.
Most, however, are susceptible to contamination through this work
because, unknown to them, the ore they handle is laced with mercury.
One explained, seemingly unaware of the irony, that ‘we just use our
bare hands when handling the ore but we wear protective gloves when
handling the mercury’.20
From the available evidence, very few women amalgamate gold
and/or handle mercury directly in Ghana for extended periods. The
challenge facing the Executing Agency and other parties tasked with
crafting Ghana’s NAP, therefore, is identifying with greater precision
the ways in which the tens of thousands of other women employed at
the country’s small-scale gold mines – including those interviewed in
Akwatia as part of this research – come into contact with mercury
through their work. From the interview data, there are two recommended starting points for filling this gap in knowledge, the first
being a more thorough analysis of how culture influences the roles and
responsibilities of these women at sites. Several interviewees made
repeated reference to how they were ‘not allowed’ or ‘not permitted’21
to undertake certain tasks at sites because they are women. In the case
of Akwatia, this list includes amalgamating gold and handling/supplying mercury. Whilst the rationale behind these ‘rules’ was not made
clear during interviews, it is likely an additional chapter of what is now
a burgeoning guidebook governing women’s participation in the smallscale gold mining sector. Rarely is a full explanation provided for a
norm or rule: why, for example, in Niassa, Mozambique, women are not
allowed to work at the mine site ‘because they attract bad spirits’, and
are therefore ‘only allowed to sell food and beer’ (Dreschler, 2001,
p.58); why in Mali, Guinea as well as Ghana, ‘Women rarely, if ever,
work underground and seldom participate directly in the mineral extraction phase in surface mines – except when it involves scratching the
surface with hoes or rakes, or panning in streams’ (ILO, 1999, p. 29);
and why, in DR Congo, women are also not allow in a pit, on the
grounds that it is believed to be ‘not good if someone else’s wife finds
you shirtless or only with a loincloth working in the shafts’, and that
‘women who are having their menstrual period…cannot come to the
site at the risk of cursing the site’ (Buss et al., 2017, p. 29). These largely-unfounded taboos and other ‘rules’, such as prohibiting a woman

from opening a bank account without the signature of a spouse or male
family member, have no doubt contributed to their marginalization in
the sector. These gender-based rules in part explain why, for example,
the late brother of one interviewee was entrusted to ‘handle mercury on
the job’ and ‘always came home with a bottle’,22 as well as why, at the
site of another, ‘it was usually the men who handled it not us’.23
In sub-Saharan Africa, women tend to be confined to specific
workspaces at ASM sites: in general terms, because of these cultural
taboos, their work is, as Hidrón and Koepke (2014) explain, reduced to
‘Mineral sorting and processing, transport, provision of water and food,
and other similar activities [that] qualify as “helper” tasks’ (p. 18). The
women interviewed in Akwatia reported undertaking similar tasks,
including hauling ore, washing sediment and sorting mined rocks.
Being restricted to carrying out this work is certainly grounds for
making a case for gender empowerment in ASM, specifically around
creating avenues for women to become concession holders and to jobs
at the upper echelons of the sector’s labour hierarchy but it should
make identifying pathways to mercury exposure fairly straightforward.
This leads to the second recommended starting point, which is determining the specific locations of women’s workplaces, as well as their
movements onsite vis-à-vis amalgamation, burning stations and other
areas where mercury is being handled. There are illustrative examples
scattered throughout the literature which underscore why. It starts with
waste rock or tailings, which are typically laced with mercury. In such
cases, explain Weldegiorgis et al. (2018), ‘women are exposed to health
risks such as brain, kidney and lung damage, particularly because it is
women who often perform ore purification using mercury or cyanide
and scavenge tailings where they encounter with chemicals such as
cyanide’ (p. 4). At small-scale mines in Burkina Faso, however, the
focus should be on the mining activities themselves because ‘approximately 90% of processing activities are conducted by women’ (Hinton
et al., 2003, p. 618). The same applies to Mozambique but not due to a
direct exposure to mercury through handling. It is rather because ‘in the
mineral processing duties such as manually grinding, panning and
amalgamation’, most (80 percent of women) are involved, and become
exposed through ‘carrying sacks of ore down to the processing area and
roasting amalgams in bonfires’ (Shandro et al., 2009, p. 528). The additional concern in Mozambique is where this processing takes place. As
Drace et al. (2016) explain ‘Most miners in Mozambique do not burn in
a centralized location downwind of the community’ but rather ‘often
burn in their living quarters, in the presence of women and children,
and near waterways’ (p. 89). In Ghana, the routes women travel at sites
should be carefully studied, as the ‘Head-loads of the materials are then
carried (by women in most instances)’. A careful examination of these
travels will reveal that women pass numerous places – waterbodies,
tailings dumps, pits and ore piles – where they may knowingly or unknowingly come into direct contact with mercury. Each of the 25
women interviewed in Akwatia reported having her own workstation
and unique movements onsite.
A more detailed knowledge of women’s movements and locations of
work at small-scale gold mine sites, dictated at times by cultural dynamics and taboos, could facilitate easier identification of potential
exposure pathways to mercury. Fig. 1 draws on the claims above and
related anecdotes to depict visually how mobility and job-type are key
determinants of women’s exposure to mercury in the Ghana context and
the case of Akwatia in particular
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Examples include the pilot training exercises coordinated by the NGO
PACT in collaboration with the Government of Zimbabwe in the districts of
Gwanda, Kwekwe and Shurugwi (see www.pactworld.org/library/traininghandbook-artisanal-and-small-scale-miners-zimbabwe, Accessed 13 October
2019); the mercury-free gold processing plant constructed by the Guruve
Women in Mining Cooperative with support from the ILO, also in Zimbabwe
(‘Women gold miners in Zimbabwe co-designed a mercury free gold processing
plant’, www.ilo.org/africa/media-centre/news/WCMS_619056/lang–en/index.
htm, Accessed 13 October 2019); and the best practices in ASM work being
piloted in Rwamagasa, Tanzania, funded by the World Bank and involving representatives from the Women’s Small-Scale Mining Federation, TAWOMA
('Rwamagasa Chosen to Pilot Best Practices in Artisanal and Small Scale mining
(ASM) in Tanzania’, www.worldbank.org/en/news/press-release/2014/09/12/
rwamagasa-chosen-to-pilot-best-practices-in-artisanal-and-small-scale-miningasm-in-tanzania, Accessed 12 September 2019).
20
Interview, Female Miner 12, Akwatia.
21
Interview, Female Miner 21, Akwatia; interview, Female Miner 22,
Akwatia.

3.2.2. Implications for Ghana’s NAP
For the women interviewed in Akwatia, and others who carry out
complementary work in other regions of Ghana, mercury is largely
invisible: it is only seen at specific places, and often at particular times
of the working day, if at all, despite being ever-present at sites. This
22
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Interview, Female Miner 9, Akwatia.
Interview, Female Miner 16, Akwatia.
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Fig. 1. Potential mercury exposure pathways for women miners in Ghana.

helps explain why, for some, mercury is, as one woman explained, a
topic her and colleagues have ‘heard stories about’24 but because they
do not see it regularly nor are able to study its behaviour in the natural
environment, fail to comprehend fully how it impacts human health.
For this woman, the story she is most familiar with is ‘how people have
had cancer because they were exposed to mercury’.
For the few interviewees who reported having handled mercury at
sites, there is little, if any, effort being made to protect themselves. As
one explained in an interview, when asked about protective gear, ‘no,
we use our bare hands’, which she explained in her case was because
she had ‘never heard any health implications related to the use of
mercury’.25 In fact, the entire group of 25 women demonstrated very
limited knowledge about how mercury is distributed at sites and how
individuals become exposed to it, and showed very little interest in
learning more about its health-related impacts. The ineffectiveness of
seminars and workshops organized in the past across Ghana, under the
guidance of donors such as GTZ, UNIDO and the World Bank, to raise
awareness of the environmental and health-related impacts of mercury
use at small-scale gold mines (see e.g. Aryee et al., 2003; Babut et al.,
2003) has, understandably, been a source of frustration for the country’s policymakers. But for the women occupying the lowest rungs of
the ASM labour hierarchy, such as those interviewed in Akwatia, the
reasons why the messages being communicated at these events are not
registering are quite clear.
For the Government of Ghana, going back to the drawing board and
revisiting the meaning of ‘vulnerable populations’ may be necessary
because – at least in the case of the women employed in the country’s
small-scale gold mining sector – the definition is multifaceted. Studies
such as Armah et al. (2016), which, from data drawn from interviews
conducted in the Ghanaian gold mining hubs of Tarkwa, Prestea and
Damang, concluded that ‘97% of female miners had low levels of
knowledge of mercury-related health effectives’, attribute the lack of
precaution taken to protect the body from mercury to a poor understanding of how it methylates and why, in this form, it poses such a
serious environmental threat. From the interview data retrieved in
Akwatia, however, the explanation – at least for women – is much more
nuanced. Apart from personal hardship and their need to accumulate

24
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income to cover household expenses likely leading to environmental
concerns not being viewed as much of a priority, few of the women
working in the sector know when and where they come into contact
with mercury. Close analysis of their movements and locations of work
at sites would, therefore, go a long way toward filling these crucial gaps
in knowledge.
For the parties assembling Ghana’s NAP, this knowledge is a key to
designing appropriate educational programs about mercury and the
environment for women. With their survival mindset and very limited
understanding of what mercury looks like and how it threatens human
health, these women clearly require special policy treatment, even
within the very programs being established under the auspices of the
Minamata Convention specifically for ‘vulnerable populations’. A commitment to developing an improved understanding of their specific
roles, locations of work and movements onsite is a logical starting
point.
4. Concluding remarks
Countries that have ratified the Minamata Convention on Mercury
must now produce a NAP but in sub-Saharan Africa, where host governments have struggled to formalize ASM, this promises to be an enormous undertaking. This, however, has not discouraged any of the
region’s countries with sizable and dynamic artisanal and small-scale
gold mining economies from ratifying the convention. But despite this
enthusiasm, as this paper has shown, focusing on the experiences of
women, in order to develop appropriate policies and educational strategies for just one ‘vulnerable group’, governments will need to deepen
their understand of the complexities of ASM communities, the organizational structures of operations and the roles played by the different
actors who populate them.
Through a case study of Ghana, this article has raised more questions – particularly in the context of the capacity and drive of institutions – than provided answers concerning the ability of governments in
sub-Saharan Africa to adequately nuance ASM population structures
and map the sector’s labour hierarchies. Findings from this study were
framed around two very basic questions, both of which should be answered before any action is taken to engage ‘vulnerable populations’,
foremost women: 1) Why artisanal and small-scale gold mining, or why do
individuals pursue work in the sector? and 2) What work is being undertaken, or what jobs are these individuals carrying out onsite? There

Interview, Female Miner 16, Akwatia.
Interview, Female Miner 17, Akwatia.
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are three important takeaway messages from this analysis, the first
being the importance of using a ‘bottom-up’ approach to capture the
details of the segments of ASM populations being targeted, including
their motivations for pursuing work in the sector and their backgrounds. As findings from research conducted in Akwatia revealed, a
large proportion of the women working in ASM occupy the lowest rungs
of the sector’s labour hierarchy. Significantly, these are individuals who
have very little direct contact with mercury. The messages preached at
workshops which aim to educate individuals about the environmental
and health-related impacts of mercury, therefore, are unlikely to reach
them because for most, its amalgamating properties are unknown and
are rarely, if ever, understood. Under the Global Mercury Project, a
‘training of the trainers’ approach was often used to educate miners
about amalgamation. In countries such as Sudan, however, pre-existing
frictions – in this case between the tribes of those conducting training
and those receiving it – heavily compromised efforts (UNIDO, 2007). If
a similar ‘training of the trainers’ approach would be pursued in Akwatia, the concern would be over relatability: why asking a small group
of elites to engage individuals who barely have an education and may
have never had a bank account is an inappropriate solution.
This leads to the second key takeaway, which is the importance of
studying the locations of women’s workstations on, and their movements at, sites. The hauling and washing of ore, for example, puts these
women into contact with mercury at several locations in a given mining
community. Information about these tasks is essential for policymakers
to simplify messages to women in ways that resonate with their daily
schedules and which will prompt them to take action to protect
themselves.
The third and final takeaway is the importance of having the requisite expertise on hand to devise an appropriate NAP. It may seem to
be an obvious undertaking but as explained, in most cases – including
Ghana – the Executing Agency is a ministry of the environment or its
equivalent. Yet, whilst the link with these agencies may seem ideal to
the layperson, in countries such as Ghana, they have no real regulatory
responsibilities for ASM. Moreover, and of particular importance to the
analysis presented in this paper, they do not have any expertise on
gender. The 13-institution Minamata Convention Implementation
Committee cobbled together in Ghana to help oversee many of the tasks
needed to complete the country’s NAP needs to be expanded urgently to
ensure greater representation for gender-based rights. Until the necessary expertise is on board, the institutions tasked with producing a NAP
will struggle mightily.
The challenge ahead promises to be enormous. But simply accepting
that the ASM sector is made up of eclectic groups of people and that
even the specific segments comprising its populations are highly-heterogenous in composition is certainly a step in the right direction.

reviewers who provided constructive feedback on an earlier draft of this
paper. Funding for this research was provided by a small grant,
‘Rethinking' the Minamata Convention: Minimizing Mercury Pollution in
Africa's Small- Scale Gold Mining Sector, awarded by the Higher
Education Funding Council for England.
Appendix A. Supplementary data
Supplementary material related to this article can be found, in the
online version, at doi:https://doi.org/10.1016/j.envsci.2020.02.003.
References
Armah, F.A., Boamah, S.A., Quansah, R., Obiri, S., Luginaah, I., 2016. Unsafe occupational health behaviors: understanding mercury-related environmental health risks to
artisanal gold miners in Ghana. Front. Environ. Sci. 4 (29).
Aryee, B.N.A., Ntibery, B.K., Atorkui, E., 2003. Trends in the small-scale mining of precious minerals in Ghana: a perspective on its environmental impact. J. Clean. Prod.
11 (2), 131–140. https://doi.org/10.1016/S0959-6526(02)00043-4.
Babut, M., Sekyi, R., Rambaud, A., Potin-Gautier, M., Tellier, S., Bannerman, W.,
Beinhoff, C., 2003. Improving the environmental management of small-scale gold
mining in Ghana: a case study of Dumasi. J. Clean. Prod. 11 (2), 215–221. https://
doi.org/10.1016/S0959-6526(02)00042-2.
Banchirigah, S.M., 2006. How have reforms fuelled the expansion of artisanal mining?
Evidence from sub-Saharan Africa. Resour. Policy 31 (3), 165–171. https://doi.org/
10.1016/j.resourpol.2006.12.001.
Regularizing informal mining. In: Barry, M. (Ed.), A Summary of the Proceedings of the
International Roundtable on Artisanal Mining. Organized by: the World Bank, 17–19,
May 1995. Industry and Energy Department Occasional Paper No. 6,
Washington, DC.
Bashwira, M.-R., Cuvelier, J., 2019. Women, mining and power in southeastern
Democratic Republic of Congo: the case of Kisengo. Extr. Ind. Soc. 6 (3), 960–967.
https://doi.org/10.1016/j.exis.2019.02.010.
Bashwira, M.-R., Cuvelier, J., Hilhorst, D., van der Haar, G., 2014. Not only a man’s
world: women’s involvement in artisanal mining in eastern DRC. Resour. Policy 40,
109–116. https://doi.org/10.1016/j.resourpol.2013.11.002.
Bose-O’Reilly, S., Bernaudat, L., Siebert, U., Roider, G., Nowak, D., Drasch, G., 2017. Signs
and symptoms of mercury-exposed gold miners. Int. J. Occup. Med. Environ. Health
30 (2), 249–269. https://doi.org/10.13075/ijomeh.1896.00715.
Brottem, L.V., Ba, L., 2019. Gendered livelihoods and land tenure: the case of artisanal
gold miners in Mali, West Africa. Geoforum 105, 54–62. https://doi.org/10.1016/j.
geoforum.2019.07.005.
Buss, D., Rutherford, B., Hinton, J.J., Steward, J., Lebert, J., 2017. Gender and Artisanal
and Small-Scale Mining in Central and East Africa: Barriers and Benefits. GrOW
Working Paper Series.
Buss, D., Rutherford, B., Stewart, J., Côté, G.E., Sebina-Zziwa, A., Kibombo, R., et al.,
2019. Gender and artisanal and small-scale mining: implications for formalization.
Extr. Ind. Soc. 6 (4), 1101–1112. https://doi.org/10.1016/j.exis.2019.10.010.
Buxton, A., 2013. Responding to the challenge of artisanal and small-scale mining. How
Can Knowledge Networks Help? International Institute for Environment and
Development., London.
Charles, E., Thomas, D.S.K., Dewey, D., Davey, M., Ngallaba, S.E., Konje, E., 2013. A
cross-sectional survey on knowledge and perceptions of health risks associated with
arsenic and mercury contamination from artisanal gold mining in Tanzania. BMC
Public Health 13 (1), 74. https://doi.org/10.1186/1471-2458-13-74.
Childs, J., 2008. Reforming small-scale mining in sub-Saharan Africa: political and
ideological challenges to a Fair Trade gold initiative. Resour. Policy 33 (4), 203–209.
https://doi.org/10.1016/j.resourpol.2008.08.002.
Chipangura, N., 2017. Archeological technologies of Gold mining and processing and
their relationship to contemporary chikorokoza: the case of mutanda site, Mutare,
Zimbabwe. In: Nhemachena, A., Warikandwa, T.V. (Eds.), Mining Africa: Law,
Environment, Society and Politics in Historical and Multidisciplinary Perspectives.
Langaa Research & Publishing CIG, Mankon, pp. 103–132.
Davies, G.R., 2014. A toxic free future: Is there a role for alternatives to mercury in smallscale gold mining? Futures 62, 113–119. https://doi.org/10.1016/j.futures.2013.11.
004.
de Lacerda, L.D., Pfeiffer, W.C., Ott, A.T., da Silveira, E.G., 1989. Mercury contamination
in the Madeira River, Amazon-Hg inputs to the environment. Biotropica 21 (1),
91–93. https://doi.org/10.2307/2388449.
de Lacerda, L.D., Salomons, W., Pfeiffer, W.C., Bastos, W.R., 1991. Mercury distribution in
sediment profiles from lakes of the high pantanal, Mato Grosso State, Brazil.
Biogeochemistry 14 (2), 91–97. https://doi.org/10.1007/BF00002899.
Drace, K., Kiefer, A.M., Veiga, M.M., 2016. Cyanidation of mercury-contaminated tailings:
potential health effects and environmental justice. Curr. Environ. Health Rep. 3 (4),
443–449. https://doi.org/10.1007/s40572-016-0113-0.
Dreschler, B., 2001. Small-scale mining and sustainable development within the SADC
region. Mining, Minerals and Sustainable Development (MMSD). International
Institute for Environment and Development and World Business Council for
Sustainable Development., London.
Duijves, C., Heemskerk, M., 2014. Gold Miners’ Knowledge, Attitudes & Practices With
Regard to Mercury: a Study in Four Small-scale Gold Mining Regions in Suriname.
Retrieved From Social Solutions.

CRediT authorship contribution statement
Gavin Hilson: Writing - original draft, Writing - review & editing,
Visualization, Project administration, Resources, Conceptualization,
Investigation, Formal analysis. Yanfei Hu: Writing - original draft,
Writing - review & editing, Resources. Cynthia Kumah: Writing - original draft, Writing - review & editing, Visualization, Resources.
Declaration of Competing Interest
Authors Professor Gavin Hilson and Dr Yanfei Hu and Ms Cynthia
Kumah confirm that there is no conflict of interest or involvement with
an organization or entity with a financial or non-financial interest in the
subject matter or materials discussed in this manuscript.
Acknowledgements
The authors would like to thank all of the women who participated
in this study. The authors would also like to thank two anonymous
134

Environmental Science and Policy 107 (2020) 123–136

G. Hilson, et al.
Engwicht, N., 2018. “It can lift someone from poverty”: imagined futures in the Sierra
Leonean diamond market. Extr. Ind. Soc. 5 (2), 260–266. https://doi.org/10.1016/j.
exis.2018.02.010.
Esdaile, L.J., Chalker, J.M., 2018. The mercury problem in artisanal and small-scale gold
mining. Chem. Eur. J. 24 (27), 6905–6916. https://doi.org/10.1002/chem.
201704840.
Fisher, E., Mwaipopo, R., Mutagwaba, W., Nyange, D., Yaron, G., 2009. “The ladder that
sends us to wealth”: artisanal mining and poverty reduction in Tanzania. Resour.
Policy 34 (1), 32–38. https://doi.org/10.1016/j.resourpol.2008.05.003.
Fritz, M.M.C., Maxson, P.A., Baumgartner, R.J., 2016. The mercury supply chain, stakeholders and their responsibilities in the quest for mercury-free gold. Resour. Policy
50, 177–192. https://doi.org/10.1016/j.resourpol.2016.07.007.
Geenen, S., Verweijen, J., 2017. Explaining fragmented and fluid mobilization in gold
mining concessions in eastern Democratic Republic of the Congo. Extr. Ind. Soc. 4 (4),
758–765. https://doi.org/10.1016/j.exis.2017.07.006.
Hentschel, T., Hruschka, F., Priester, M., 2001. Global Report on Artisanal & Small-Scale
Mining. MMSD (Minging, MInerals and Sustainable Development) of IIED
(International Institute fro Envrionment and Development).
Hidrón, C., Koepke, R., 2014. ). Addressing forced labor in artisanal and small scale
mining (ASM): a practitioner’s toolkit. Alliance for Responsible Mining, Envigado.
Hilson, G., 2010. Child labour in african artisanal mining communities: experiences from
Northern Ghana. Dev. Change 41 (3), 445–473. https://doi.org/10.1111/j.14677660.2010.01646.x.
Hilson, G., 2016. Farming, small-scale mining and rural livelihoods in Sub-Saharan
Africa: a critical overview. Extr. Ind. Soc. 3 (2), 547–563. https://doi.org/10.1016/j.
exis.2016.02.003.
Hilson, G., 2017. Shootings and burning excavators: some rapid reflections on the
Government of Ghana’s handling of the informal Galamsey mining ‘menace’ Resour.
Policy 54, 109–116. https://doi.org/10.1016/j.resourpol.2017.09.009.
Hilson, G., 2019. Why is there a large-scale mining ‘bias’ in sub-Saharan Africa? Land Use
Policy 81, 852–861. https://doi.org/10.1016/j.landusepol.2017.02.013.
Hilson, G., Maponga, O., 2004. How has a shortage of census and geological information
impeded the regularization of artisanal and small-scale mining? Nat. Resour. Forum
28 (1), 22–33. https://doi.org/10.1111/j.0165-0203.2004.00069.x.
Hilson, G., Pardie, S., 2006. Mercury: An agent of poverty in Ghana’s small-scale goldmining sector? Resour. Policy 31 (2), 106–116. https://doi.org/10.1016/j.resourpol.
2006.09.001.
Hilson, G., Potter, C., 2003. Why Is Illegal Gold Mining Activity so Ubiquitous in Rural
Ghana? Afr. Dev. Rev. 15 (2-3), 237–270. https://doi.org/10.1111/j.1467-8268.
2003.00073.x.
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.
Environ. Res. 103 (2), 275–287. https://doi.org/10.1016/j.envres.2006.09.010.
Hilson, G., Zolnikov, T.R., Ortiz, D.R., Kumah, C., 2018a. Formalizing artisanal gold
mining under the Minamata convention: previewing the challenge in Sub-Saharan
Africa. Environ. Sci. Policy 85, 123–131. https://doi.org/10.1016/j.envsci.2018.03.
026.
Hilson, G.M., Hilson, A., Siwale, A., Maconachie, R., 2018b. Female faces in informal
‘Spaces’: women and artisanal and small-scale mining in sub-saharan Africa. Afr. J.
Manag. 4 (3), 306–346. https://doi.org/10.1080/23322373.2018.1516940.
Hinton, J.J., Veiga, M.M., Beinhoff, C., 2003. Women, mercury and artisanal gold mining:
risk communication, and mitigation. In: Paper Presented at the International
Conference on Heavy Metals in the Environment. Grenoble, France.
Hogarh, J.N., Adu-Gyamfi, E., Nukpezah, D., Akoto, O., Adu-Kumi, S., 2016.
Contamination from mercury and other heavy metals in a mining district in Ghana:
discerning recent trends from sediment core analysis. Environ. Syst. Res. 5 (1), 15.
https://doi.org/10.1186/s40068-016-0067-0.
Hollaway, J., 1991. Role of small-scale mining in Africa: building on the informal sector.
In African Mining’ 91. Springer, Dordrecht.
Ikingura, J.R., Akagi, H., 1996. Monitoring of fish and human exposure to mercury due to
gold mining in the Lake Victoria goldfields, Tanzania. Sci. Total Environ. 191 (1),
59–68. https://doi.org/10.1016/0048-9697(96)05178-9.
Ikingura, J.R., Mutakyahwa, M.K.D., Kahatano, J.M.J., 1997. Mercury and mining in
Africa with special reference to Tanzania. Water Air Soil Pollut. 97 (3), 223–232.
https://doi.org/10.1023/A:1018328723091.
ILO, 1999. Social and labour issues in small-scale mines. In: Report for Discussion at the
Tripartite Meeting on Social and Labour Issues in Small-Scale Mines. International
Labour Organization, Sectoral Activities Program, International Labour Office,
Geneva.
Jennings, N.S., 2003. Addressing labor and social issues in small-scale mining. In: Hilson,
G.M. (Ed.), The Socio-Economic Impacts of Artisanal and Small-Scale Mining in
Developing Countries. A.A. Balkema, The Netherlands, pp. 151–160.
Jønsson, J.B., Charles, E., Kalvig, P., 2013. Toxic mercury versus appropriate technology:
artisanal gold miners’ retort aversion. Resour. Policy 38 (1), 60–67. https://doi.org/
10.1016/j.resourpol.2012.09.001.
Kamlongera, P.J., 2011. Making the poor ‘poorer’ or alleviating poverty? Artisanal mining
livelihoods in rural malawi. J. Int. Dev. 23 (8), 1128–1139. https://doi.org/10.1002/
jid.1836.
Kinyondo, A., Huggins, C., 2019. Resource nationalism in Tanzania: implications for artisanal and small-scale mining. Extr. Ind. Soc. 6 (1), 181–189. https://doi.org/10.
1016/j.exis.2018.08.005.
Kwaansa-Ansah, E.E., Basu, N., Nriagu, J.O., 2010. Environmental and occupational exposures to mercury among indigenous people in Dunkwa-On-Offin, a small scale gold
mining area in the south-west of Ghana. Bull. Environ. Contam. Toxicol. 85 (5),
476–480. https://doi.org/10.1007/s00128-010-0141-7.
Labonne, B., 1996. Artisanal mining: an economic stepping stone for women. Nat. Resour.

Forum 20 (2), 117–122. https://doi.org/10.1111/j.1477-8947.1996.tb00644.x.
Lanzano, C., 2018. Gold digging and the politics of time: changing timescapes of artisanal
mining in West Africa. Extr. Ind. Soc. 5 (2), 253–259. https://doi.org/10.1016/j.exis.
2018.02.006.
Luning, S., 2014. The future of artisanal miners from a large-scale perspective: From
valued pathfinders to disposable illegals? Futures 62, 67–74. https://doi.org/10.
1016/j.futures.2014.01.014.
Maconachie, R., Binns, T., 2007. ‘Farming miners’ or ‘mining farmers’?: diamond mining
and rural development in post-conflict Sierra Leone. J. Rural Stud. 23 (3), 367–380.
https://doi.org/10.1016/j.jrurstud.2007.01.003.
Maconachie, R., Hilson, G., 2011. Artisanal Gold Mining: A New Frontier in Post-Conflict
Sierra Leone? J. Dev. Stud. 47 (4), 595–616. https://doi.org/10.1080/
00220381003599402.
Maconachie, R., Hilson, G., 2016. Re-thinking the child labor “Problem” in rural subsaharan Africa: the case of Sierra Leone’s half shovels. World Dev. 78, 136–147.
https://doi.org/10.1016/j.worlddev.2015.10.012.
Malm, O., Pfeiffer, W.C., Souza, C.M.M., Reuther, R., 1990. Mercury pollution due to gold
mining in the Madeira River basin, Brazil. Ambio 19 (1), 11–15.
Maponga, O., Ngorima, C.F., 2003. Overcoming environmental problems in the gold
panning sector through legislation and education: the Zimbabwean experience. J.
Clean. Prod. 11 (2), 147–157. https://doi.org/10.1016/S0959-6526(02)00034-3.
Moser, C.O.N., 1989. Gender planning in the third world: meeting practical and strategic
gender needs. World Dev. 17 (11), 1799–1825. https://doi.org/10.1016/0305-750X
(89)90201-5.
Moser, C.O.N., 2014. Gender Planning and Development: Revisiting, Deconstructing and
Reflecting. DPU60 Working Paper Series: Reflections NO.165/60.
Niane, B., Guédron, S., Moritz, R., Cosio, C., Ngom, P.M., Deverajan, N., et al., 2015.
Human exposure to mercury in artisanal small-scale gold mining areas of Kedougou
region, Senegal, as a function of occupational activity and fish consumption. Environ.
Sci. Pollut. Res. - Int. 22 (9), 7101–7111. https://doi.org/10.1007/s11356-0143913-5.
NRDC, 2015. Developing National Action Plans for Artisanal and Small Scale Gold
Mining: a Step by Step Guide for Countries Applying for Support Under GEF Enabling
Activities for the Minamata Convention on Mercury.
Nyanza, E.C., Joseph, M., Premji, S.S., Thomas, D.S.K., Mannion, C., 2014. Geophagy
practices and the content of chemical elements in the soil eaten by pregnant women
in artisanal and small scale gold mining communities in Tanzania. BMC Pregnancy
Childbirth 14 (1), 144. https://doi.org/10.1186/1471-2393-14-144.
Nyanza, E.C., Bernier, F.P., Manyama, M., Hatfield, J., Martin, J.W., Dewey, D., 2019.
Maternal exposure to arsenic and mercury in small-scale gold mining areas of
Northern Tanzania. Environ. Res. 173, 432–442. https://doi.org/10.1016/j.envres.
2019.03.031.
O’Neil, J.D., Telmer, K., 2017. Estimating Mercury Use and Documenting Practices in
Artisanal and Small-scale Gold Mining (ASGM): Methods and Tools. UNEP, Geneva,
Switzerland.
Osei-Kojo, A., Andrews, N., 2016. Questioning the status quo: can stakeholder participation improve implementation of small-scale mining laws in Ghana? Resources 5
(4), 33.
Pfeiffer, W.C., de Lacerda, L.D., 1988. Mercury inputs into the Amazon Region, Brazil.
Environ. Technol. Lett. 9 (4), 325–330. https://doi.org/10.1080/
09593338809384573.
Potter, C., Lupilya, A.C., 2016. ‘You have hands, make use of them!’ Child labour in
Artisanal and Small-scale Mining in Tanzania. J. Int. Dev. 28 (7), 1013–1028. https://
doi.org/10.1002/jid.3245.
Rambard, A., 2003. Assistance in Assessing and Reducing Mercury Pollution Emanating
From Alluvial Gold Mining in Ghana - Phase II Final Report (December 2003).
Retrieved from UNIDO.
Sana, A., De Brouwer, C., Hien, H., 2017. Knowledge and perceptions of health and environmental risks related to artisanal gold mining by the artisanal miners in Burkina
Faso: a cross-sectional survey. Pan Afr. Med. J. 27https://doi.org/10.11604/pamj.
2017.27.280.12080. 280-280.
Shandro, J.A., Veiga, M.M., Chouinard, R., 2009. Reducing mercury pollution from artisanal gold mining in Munhena, Mozambique. J. Clean. Prod. 17 (5), 525–532.
https://doi.org/10.1016/j.jclepro.2008.09.005.
Sippl, K., 2015. Private and civil society governors of mercury pollution from artisanal
and small-scale gold mining: a network analytic approach. Extr. Ind. Soc. 2 (2),
198–208. https://doi.org/10.1016/j.exis.2015.01.008.
Smith, N.M., 2019. “Our gold is dirty, but we want to improve”: challenges to addressing
mercury use in artisanal and small-scale gold mining in Peru. J. Clean. Prod. 222,
646–654. https://doi.org/10.1016/j.jclepro.2019.03.076.
Soemarwoto, R., Ellen, R.F., 2010. Gold mining and changing perceptions of risk in west
java. Hum. Organ. 69 (3), 233–241.
Sousa, R.N., Veiga, M.M., Klein, B., Telmer, K., Gunson, A.J., Bernaudat, L., 2010.
Strategies for reducing the environmental impact of reprocessing mercury-contaminated tailings in the artisanal and small-scale gold mining sector: insights from
Tapajos River Basin, Brazil. J. Clean. Prod. 18 (16), 1757–1766. https://doi.org/10.
1016/j.jclepro.2010.06.016.
Spiegel, S.J., 2009. Resource policies and small-scale gold mining in Zimbabwe. Resour.
Policy 34 (1), 39–44. https://doi.org/10.1016/j.resourpol.2008.05.004.
Spiegel, S., Keane, S., Metcalf, S., Veiga, M., 2015. ). Implications of the Minamata
Convention on Mercury for informal gold mining in Sub-Saharan Africa: from global
policy debates to grassroots implementation? Environ. Dev. Sustain. 17 (4), 765–785.
https://doi.org/10.1007/s10668-014-9574-1.
Steckling, N., Bose-O’Reilly, S., Pinheiro, P., Plass, D., Shoko, D., Drasch, G., et al., 2014.
The burden of chronic mercury intoxication in artisanal small-scale gold mining in
Zimbabwe: data availability and preliminary estimates. Environ. Health A Glob.

135

Environmental Science and Policy 107 (2020) 123–136

G. Hilson, et al.
Access Sci. Source 13 (1), 111. https://doi.org/10.1186/1476-069X-13-111.
Styles, M.T., Amankwah, R.K., Al-Hassan, S., Nartey, R.S., 2010. The identification and
testing of a method for mercury-free gold processing for artisanal and small-scale
gold miners in Ghana. Int. J. Environ. Pollut. 41 (3-4), 289–303.
Tschakert, P., 2010. Mercury in fish: a critical examination of gold mining and human
contamination in Ghana. Int. J. Environ. Pollut. 41 (3-4), 214–228.
Tschakert, P., Singha, K., 2007. Contaminated identities: mercury and marginalization in
Ghana’s artisanal mining sector. Geoforum 38 (6), 1304–1321. https://doi.org/10.
1016/j.geoforum.2007.05.002.
UNEP, 2015. Guidance document: developing a national action plan to reduce and, where
feasible. Eliminate Mercury Use in Artisanal and Small-Scale Gold Mining.
UNEP, 2017. Minamata Convention on Mercury: Text and Annexes. Retrieved from.
www.mercuryconvention.org.
UNIDO, 2007. Removal of Barriers to the Introduction of Cleaner Artisanal Gold Mining
and Extraction Technologies: GMP in Sudan. United Nations Industrial Development
Organization, Vienna.
Van Bockstael, S., 2014. The persistence of informality: perspectives on the future of
artisanal mining in Liberia. Futures 62, 10–20. https://doi.org/10.1016/j.futures.
2014.02.004.
van Straaten, P., 2000. Mercury contamination associated with small-scale gold mining in
Tanzania and Zimbabwe. Sci. Total Environ. 259 (1), 105–113. https://doi.org/10.
1016/S0048-9697(00)00553-2.
Veiga, M.M., Marshall, B.G., 2017. Teaching artisanal miners about mercury pollution
using songs. Extr. Ind. Soc. 4 (4), 842–845. https://doi.org/10.1016/j.exis.2017.10.
006.
Verbrugge, B., 2015. The economic logic of persistent informality: artisanal and smallscale mining in the Southern Philippines. Dev. Change 46 (5), 1023–1046. https://
doi.org/10.1111/dech.12189.

Vieira, R., 2006. Mercury-free gold mining technologies: possibilities for adoption in the
Guianas. J. Clean. Prod. 14 (3), 448–454. https://doi.org/10.1016/j.jclepro.2004.09.
007.
Vogel, C., Musamba, J., Radley, B., 2018. A miner’s canary in eastern Congo: formalisation of artisanal 3T mining and precarious livelihoods in South Kivu. Extr. Ind.
Soc. 5 (1), 73–80. https://doi.org/10.1016/j.exis.2017.09.003.
Webster, P.C., 2012. Not all that glitters: mercury poisoning in Colombia. Lancet 379
(9824), 1379–1380. https://doi.org/10.1016/S0140-6736(12)60582-0.
Weldegiorgis, F., Lawson, L., Verbrugge, H., 2018. Intergovernmental Forum on mining,
minerals, metals and sustainable development (IGF). Women in Artisanal and Smallscale Mining: Challenges and Opportunities for Greater Participation. International
Institute for Sustainable Development, Winnipeg.
Werthmann, K., 2009. Working in a boom-town: female perspectives on gold-mining in
Burkina Faso. Resour. Policy 34 (1), 18–23. https://doi.org/10.1016/j.resourpol.
2008.09.002.
World Bank, 2019. State of the Artisanal and Small-Scale Mining Sector 2019. World
Bank, Washington DC.
WWF, 2018. Health Rivers Healthy People: Addressing the Mercury Crisis in the Amzaon.
World Wide Fund for Nature, Morges.
Yakovleva, N., 2007. Perspectives on female participation in artisanal and small-scale
mining: a case study of Birim North District of Ghana. Resour. Policy 32 (1), 29–41.
https://doi.org/10.1016/j.resourpol.2007.03.002.
Yankson, P.W.K., Gough, K.V., 2019. Gold in Ghana: the effects of changes in large-scale
mining on artisanal and small-scale mining (ASM). Extr. Ind. Soc. 6 (1), 120–128.
https://doi.org/10.1016/j.exis.2018.09.009.
Zolnikov, T.R., Ramirez Ortiz, D., 2018. A systematic review on the management and
treatment of mercury in artisanal gold mining. Sci. Total Environ. 633, 816–824.
https://doi.org/10.1016/j.scitotenv.2018.03.241.

136

