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al. 2023). The ASM sector is also a major source of liveli-
hood for many marginalised communities globally (Fisher 
et al. 2009). As illustrated in Fig. 1, the World Bank (2024) 
estimated that nearly 45  million people in over 80 coun-
tries globally are directly employed in ASM, while at least 
220 million people globally have their employment linked 
to ASM-related industries.

Over the last few decades, there has been an increas-
ing drive by various stakeholders, including governments, 
donor organisations, and artisanal and small-scale mining 
(ASM) associations, to formalise the ASM sector (World 
Bank 2024). This is due to their mutual need both to miti-
gate against the negative impact of ASM and facilitate its 
potential positive developmental contribution to society 
(Ondayo et al. 2024). For instance, the proponents of for-
malisation of ASM argue that by incorporating illegal ASM 
into a legal government-regulated sphere, this can help 
reduce the subsector’s negative health, environmental, and 
social effects. It can also enhance the sustainability of the 
sector by enabling better access to financing and property 
rights (Hook 2019). However, despite the concerted efforts 

Introduction

The artisanal and small-scale mining (ASM) sector is 
becoming an increasingly significant contributor in the 
supply of a wide range of minerals globally. For instance, 
according to the World Bank (2024), this industry now pro-
duces nearly 20% of the world’s gold, compared with a 4% 
contribution in the 1990s. Also, it now contributes at least 
12% of the world’s cobalt, compared to a 5% contribution 
in the 2000s. It also contributes 80% of the world’s produc-
tion of sapphires, 20% of the world’s diamonds, 26% of the 
world’s tantalum, and 25% of the world’s tin (Atienza et 
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to formalise the sector, informality and illegality persist in 
ASM (Katz-Lavigne et al. 2024).

Some researchers argue that the persistent informal 
nature of ASM is a result of the lack of capacity or politi-
cal willingness by many governments of developing coun-
tries to set up and enforce formalised entities (Hook 2019). 
Others posit that the perpetual informal cycle of ASM has 
been driven by excessive formalisation pushes, where rigid 
legislation and policies, which fail to consider the uncon-
ventional nature of ASM, have driven ASM miners into 
conducting their operations illegally (Maconachie and Con-
teh 2020). For instance, Spiegel (2017) highlights how the 
heavy-handed enforcement of out-of-reach environmental 
impact assessments (EIAs) in Zimbabwe was used by state 
agents to illegalise the sector and ultimately halt the liveli-
hoods of ASM operators. Cote and Korf (2018) also pos-
tulate that opportunities for informality are inevitable due 
to the dynamic and unconventional nature of ASM, which 
makes the sector difficult to regulate and police, even where 
systems are in place for formal entities in the ASM space. It 
is therefore critical to unpack the reasons which have inhib-
ited the pace of the ASM formalisation process. The starting 
point in unpacking these issues is by first defining what the 
formalisation of ASM entails.

There remains some ambiguity on a universally accepted 
definition of ASM formalisation. The definition that prob-
ably best captures the donors’ perspective on ASM’s for-
malisation is the one outlined by the United Nations (2012), 
which focuses on artisanal and small-scale gold mining 
(ASGM). It outlines that formalisation “seeks to integrate 
ASGM into the formal economy”, and that “the process of 
formalization includes the development or adaptation of 

mining (and other) laws or policies to address the challenges 
of ASGM”. There is now consensus that while policy and 
legal frameworks are important dimensions to the formali-
sation of ASM, they are, however, just two of the aspects of 
the formalisation process (Hilson et al. 2019). Other aspects 
that facilitate the integration of ASM into the formal econ-
omy, such as access to finance and technical resources, are 
also critical dimensions to enable the formalisation process 
of ASM (Hilson 2020). Part of the reason why the integra-
tion of ASM into the formal economy remains elusive is a 
lack of understanding of what the sector entails. It is there-
fore critical to define ASM clearly.

There is still no universally accepted definition of ASM, 
and these varying interpretations of the true meaning of 
ASM pose challenges for developing effective legislation 
for the sector. For instance, Marin et al. (2016) categorise 
ASM into artisanal mining (AM) and small-scale mining 
(SSM) and postulate that both AM and SSM are in the same 
production range. Marin et al. (2016) further state that AM 
is characterised by the use of rudimentary methods and 
equipment, with mining operations that are often inefficient 
and informal. Their paper states that once AM is formalised, 
mechanised and has improved operational efficiency, it can 
now simply be referred to as SSM. The implication of their 
postulation is that the focus in the ASM sector must be to 
upgrade AM to SSM. Veiga and Marshall (2019) agree that 
AM is defined by its rudimentary nature. However, their 
paper argues that AM is not limited by production scale and 
can be found in both small-scale and large-scale production 
settings, whereas SSM only refers to the production scale 
of the mining operation, and it can either be conventional 
or artisanal. Veiga and Marshall’s (2019) argument is that 

Fig. 1  Global number of people employed in ASM (Delvedatabase.org 2020)
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some AM operations can produce a daily output of over ten 
thousand tonnes of mineral ore and therefore can no longer 
be categorised as small-scale. Zvarivadza (2018) defines 
ASM as the use of rudimentary tools to exploit marginal 
mineral deposits that are not viable to extract on a large 
scale, through both formal and informal channels. This defi-
nition highlights the gap that small-scale mines are filling, 
given the mineral commodity supply gap, as many large-
scale quality ore deposits get diminished.

Informal mining and illegal mining are another set of 
confusing terms in many mining legislations which are 
often mixed up (Balag’kutu 2024). Chen (2007) defined 
informal mining as an umbrella term which encompasses 
any form of mining activity that is carried out without social 
or labour protection. Informal mining is also characterised 
by poor working conditions, inadequate environmental 
management, and a lack of access to technical and finan-
cial resources (Bester and Uys 2023). On the other hand, 
Hentschel et al. (2002) defined illegal mining as any min-
ing activity that is conducted without appropriate authorisa-
tion by the relevant regulators. The formalisation of ASM 
has the potential to reduce criminality in the sector, which 
is driven by the regulatory vacuum, including addressing 
smuggling activities. Regulating the sector could also miti-
gate against the adverse environmental and safety impacts 
of ASM operations (Siegel and Veiga 2009). In addition, 
formalisation could facilitate the integration of ASM into 
the formal economy by enabling better access to financial 
services on more favourable terms and by linking the min-
ers to competitive international commodity markets (Hilson 
and Maconachie 2017). Collectively, these reforms could 
play a role in contributing to local economies’ broader 
socio-economic development by promoting local enterprise 
development, job creation, and fiscal revenues.

Hook’s (2019) theoretical framework

The ambiguity in the definition of ASM-related terms in 
mining legislation results in inappropriate formalisation 
frameworks, which can partly be used to explain why infor-
mality and illegality persist in the sector. Several scholars 
have offered various explanations for ASM’s perpetual 
informal cycle. However, Hook (2019) managed to sum-
marise various explanations into five clearly defined theo-
risation categories, namely an absence of formalisation 
frameworks, weak enforcement, inappropriate formalisa-
tion frameworks, exclusionary formalisation frameworks, 
and broader structural issues. Hook (2019) then went on to 
explain briefly how each of the theorisation categories inhib-
its the formalisation of ASM. This paper aims to advance 
Hook’s (2019) theorisation categories further to explain the 

factors perpetuating the informality in ASM better. Hook 
(2019) only focused on the formalisation efforts in Guyana 
and only referenced the formalisation-inhibiting categories 
provided briefly, as they were not central to his analysis. In 
contrast, this study places these five formalisation-inhibiting 
categories at the core of its investigation, applying them to 
evaluate the formalisation initiatives across the African con-
tinent. By doing so, it contextualises the theorised catego-
ries’ relevance, demonstrating how they encompass many of 
the factors identified in the literature as perpetuating ASM’s 
informal nature.

The purpose of this study is to expand on Hook’s (2019) 
five theorised categories of factors perpetuating ASM infor-
mality by applying them to the formalisation challenges 
on the African continent. In doing so, the study not only 
seeks to enhance the relevance and explanatory power of 
these categories in understanding the persistent nature of the 
informality in ASM but also to identify and analyse poten-
tial pathways and policy strategies for breaking the cycle of 
informality. Researchers studying ASM have exerted con-
siderable effort to understand the persistence of informality 
and explore how this can be resolved (Hilson 2007; Siegel 
and Veiga 2009; Hilson and Gatsinzi 2014; Marshall and 
Veiga 2017; Bester and Groenewald 2021; Mapisa 2025). 
While some scholars attribute the persistence of informality 
in ASM to limited state capacity or a lack of political will 
(weak enforcement), others contend that excessive (exclu-
sionary) and poorly designed (inappropriate) formalisation 
regulations that are rigid and overlook local realities drive 
artisanal miners into illegality (Mkodzongi 2023; Ayambire 
et al. 2024). Still others postulate that the inherent mobile 
and fluid (structural) nature of ASM makes regulation of 
the sector difficult, resulting in inevitable opportunistic 
instances of informality, even where formal structures are 
in place (Hook 2019). These diverse views can be explained 
better by analysing and contextualising the different typolo-
gies in which ASM occurs. For instance, studies carried out 
in jurisdictions such as South Africa, Burundi, and Lesotho 
show that these countries lack ASM frameworks altogether, 
while studies focused on countries such as Ghana, Tanza-
nia, and Zimbabwe show that these countries have existing 
frameworks that are either inappropriate in design, weakly 
enforced, or exclusionary in practice.

These various studies highlight how the formalisation of 
ASM is constrained by a complex interplay of institutional, 
economic, and socio-political factors, both policy-related 
and structural. A thorough understanding of these barriers is 
essential for formulating effective policy responses. The fol-
lowing sections analyse the key obstacles to ASM formali-
sation, as identified in the literature, and they are structured 
according to the five categories in Hook’s (2019) theoretical 
framework. The analysis begins by examining the absence 
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Figure 2 illustrates the vicious cycle of informality in the 
ASM sector, driven primarily by the fact that most ASM 
operators work without a formal mining licence (Hentschel 
et al. 2002). This is due to the difficulty in the processes 
required to secure mining rights, which, in turn, is a result 
of the lack of policies that specifically cater to the ASM 
sector (Siwale and Siwale 2017). Ultimately, this results in 
the criminalisation of ASM operations. The marginalisation 
of their mining activities also means that ASMs are driven 
to depend on intermediaries to access markets, with often 
exploitative and unfavourable terms (Bester 2023). This 
resultantly perpetuates the cycle of poverty and dependency 
within the sector.

The African Mining Vision (AMV) is a vision that has 
been developed by the African Minerals Development 
Centre (2022) to help foster the establishment of resilient 
artisanal and small-scale mining (ASM) communities. This 
vision can be achieved on the continent by formalising the 
ASM sector and upscaling operations by establishing and 
harmonising ASM policies, laws, regulations, standards, 
and codes (African Minerals Development Centre 2022). 
However, this vision remains elusive, given the lack of 
formalisation frameworks for the sector in a lot of African 
countries, including South Africa, Lesotho, and Burundi. 
Table  1 provides a summary of some of the key sources 
and findings in the literature that highlight how the lack of 
formalisation frameworks has propagated informality in the 
ASM sector. These findings are specifically focused on Afri-
can countries.

To provide empirical support, Table  2 below gives a 
summary of the African countries where no ASM-specific 
formalisation frameworks exist. The lack of formalisation 
frameworks for the ASM sector can have significant socio-
economic, fiscal, safety, and environmental consequences. 
This is because without regulation and legal recognition, 
the sector operates illegally, exacerbating associated vices 
like smuggling, criminality, child labour, unsafe working 
conditions, and environmental degradation because of 
unregulated operations. The next section uses a case study 
in South Africa to support this assertion.

In SA, the criminalisation of ASGM, in particular the 
targeting of artisanal miners who are derogatorily referred 
to as “Zama Zamas”, reached an inflection point during 
a government-led operation in Stilfontein in 2024. In the 
state-sponsored initiative referred to as “Operation Vala 
Umgodi (Close the Hole)”, the SA police and military 
sealed off the supply routes to an abandoned underground 
mine shaft, effectively trapping over 4,500 artisanal min-
ers for more than a month (Moeti et al. 2025). This opera-
tion ended up in the deaths of over 90 people, which raised 
serious humanitarian and ethical concerns (Seeletsa 2025). 
The state’s response to the crisis highlighted the deeply 

of formalisation frameworks as a key driver of the persis-
tence of informality in the ASM sector and then expands to 
explore the possible strategies for breaking this cycle, draw-
ing on relevant African case studies. The subsequent sec-
tions address the remaining categories in Hook’s framework 
while applying a consistent analytical lens throughout, with 
each section ending with targeted policy recommendations 
aimed at fostering the ASM sector’s formalisation.

A lack of formalisation frameworks

Hook (2019) defines the lack of formalising frameworks 
as a systematic regulatory failure to acknowledge and 
support the sector, either as a standalone economic activity 
or as a component of a broader alternative non-agricultural 
livelihood strategy. Several other scholars blame the 
persistent illegality and informality of the ASM sector on 
this systematic failure to support and recognise the sector 
from a policy perspective (Hilson and McQuilken 2014; 
Hilson et al. 2017). Siwale and Siwale (2017) show that the 
inadequate attention given to ASM has resulted in inadequate 
institutional support and recognition of the sector, leaving 
the ASM miners with no option but to mine illegally. For 
instance, in South Africa (SA), the mining regulation which 
universally governs all mining activities in the country is 
the “Mineral and Petroleum Resources Development Act 
(MPRDA) of 2002”, which states that all mining activities 
require a mining licence or permit to be considered lawful. 
However, the process of obtaining such mining permits 
and licences is designed to cater mainly for large-scale 
operations, as it is extremely costly, complicated, and 
protracted. There is no policy specifically designed to cater 
for the ASM operators, meaning that most ASM activities 
in the country are operating without a mining licence, and 
they are therefore criminalised (Bester 2023). Because of 
the criminalisation of ASM in SA, there is no institutional 
support provided to artisanal miners in the country. And 
since the sector is not regulated, it mostly operates outside 
the law, with minimum accountability and responsibility 
by miners, since they are not registered (Chuma et al. 
2024). ASM is similarly criminalised in Lesotho due to the 
absence of a regulatory policy framework for the sector. 
The country lacks legislation that is specifically designed 
to provide meaningful supportive infrastructure and 
regulation for ASM. This has caused the sector to remain 
criminalised and marginal, thus perpetuating the cycle 
of informality (Makhetha and Maliehe 2020). Burundi’s 
mining code also does not make provisions for ASM and 
instead groups it together with industrial and mechanised 
mining. This lack of a specific mining policy framework 
for the ASM sector results in its limited formalisation in the 
country (Buruakuvye and Barambona 2024).
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miners only exacerbates the marginalisation of these arti-
sanal miners, instead of addressing the root causes, namely 
unemployment, economic desperation, and historical dis-
enfranchisement (Bester 2023). It is recommended that a 
more humane and economically balanced approach would 
involve putting measures in place to integrate ASGM into 
the formal economy of the country through regulation and 
recognition of the sector’s legitimacy as a viable livelihood 
alternative for marginalised communities (Mapisa 2025).

Inappropriate formalisation frameworks

According to Hook (2019), inappropriate formalisation 
frameworks can be defined as efforts to formalise ASM 
operations, which nonetheless institute requirements and 
processes that are misaligned with the local cultural and 
socio-economic contexts, resulting in miners disregarding 
or circumventing them. In countries where ASM is 
prevalent, governments and donors are now coming to 
the realisation that criminalising and not recognising the 
sector is not going to make it go away, and they are thus 

ingrained hostility of the government towards artisanal 
miners. For instance, when the Minister in the Presidency 
was questioned about the humanitarian implications of the 
operation, she responded by saying, “We will smoke them 
out”. The Minister of Mineral Resources was dismissive of 
the possibility of legalising artisanal mining when he stated, 
“… Give licences to [the illegal miner] … to steal gold. 
Mozambicans, Zimbabweans, and Lesotho nationals. It’s a 
criminal activity. It’s an attack on our economy by foreign 
nationals in the main”. These remarks highlighted the gov-
ernment’s framing of ASGM as a national security threat 
instead of a socio-economic phenomenon (Hoskins 2025). 
This framing ignores the structural drivers of artisanal min-
ing in the country, which have deep roots in the historical 
exploitation of immigrant labour in SA’s gold mining indus-
try. Historically, SA’s large-scale mines were operated based 
on exploiting cheap immigrant labour. Today’s “Zama 
Zamas” are therefore a continuation of this labour system; 
only now, in the absence of formal mining houses, criminal 
syndicates have stepped in to exploit the same vulnerable 
mining workforce for profit (Bester and Uys 2023). The SA 
government’s punitive approach of criminalising artisanal 

Fig. 2  The vicious cycle of ASM informality (Hentschel et al. 2002; Siwale and Siwale 2017; Bester 2023)
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starting to collaborate on efforts to recognise, regulate, 
and formalise the sector officially (Siegel and Veiga 
2009). While there is a growing acceptance that ASM 
is becoming a critical component in the rural economy, 
there is also an increased propensity by governments to 
put in place inflexible policy and regulatory frameworks 
targeted at the ASM sector that fail to recognise its 
realities (Hilson and Gatsinzi 2014). In some countries 
where the formalisation of ASM has been initiated, the 
requirements and processes introduced to formalise the 
sector are unable to cater to the local socio-economic 
and cultural sensitivities. This ultimately results in ASM 
miners being left with little option but to either evade or 
ignore these formalisation attempts (Hook 2019).

Verbrugge and Besmanos (2016) postulated that one 
of the reasons for the inappropriate formal frameworks 
is a false assumption regarding the blanket homogeneity 
of the ASM sector. Their paper argues that one of the 
formalisation process’s flaws has been the fact that it has 
focused primarily on recognising ASM mineral rights, 
but it has fallen short in addressing the informal nature 
of ASM’s labour force and in dealing with the complex 
organisational power dynamics found in the sector. Hilson 
and McQuilken (2014) argue that despite the growing 
recognition of the ASM sector’s economic significance, 
particularly in rural economies, the sector still occupies 
a peripheral place in African countries’ agendas on 
economic development. This has resulted in an overall 
poor understanding of the sector at the policymaking level, 
resulting in policies and regulations being created based 
on ideas that are inaccurate and an overgeneralisation of 
the ASM sector (Hilson et al. 2022).

Figure 3 illustrates four key strategic objectives that 
can be embedded into government policies to ensure that 
formalisation efforts are more appropriate for ASM. To 
begin with, the government policies must aim to improve 
the regulatory environment for ASM (Hentschel et al. 
2002). They must also aim to alleviate poverty in ASM 
communities by providing institutional support to develop 
the sector. The tailor-made government policies must also 
promote local value-addition opportunities for ASM and 
customise taxation frameworks for the sector in a way 
that discourages illicit trade and leakages. The policies 
must also advocate for sustainability by promoting 
good corporate governance in the sector and enhancing 
the environmental, health, and safety aspects of ASM 
(Martinez et al. 2023). These four strategic objectives 
are designed to pursue a unified approach towards the 
formalisation of ASM. Poverty alleviation, regulatory 
improvement, sustainability, and stabilising the fiscal 
and macroeconomic ASM ecosystem are interconnected, 
rather than being mutually opposed. The Venn diagram 

Table 1  Summary of the findings on the lack of ASM formalisation 
frameworks
Author(s) 
and year

Country Key Finding

South Afri-
can Govern-
ment (2002; 
2008)

South Africa 
(SA)

The MPRDA does not make provi-
sions for artisanal mining, and ASM 
is mostly criminalised.

Nyamunda 
(2012)

Zimbabwe Highlights how a lack of clear policy 
resulted in the Chiadzwa diamond 
field being regarded as a mining free-
for-all. This was followed by a period 
when the state’s military agents 
violently assumed control of the area 
under the banner of Operation “Dzo-
kera Kumusha (Go Back Home)”.

Makhetha 
and Maliehe 
(2020)

Lesotho Illustrates how Lesotho still crimi-
nalises ASM due to the absence of a 
regulatory policy framework for the 
sector, resulting in ASM remaining 
marginalised and thus perpetuating 
the cycle of informality.

Bester 
(2023)

SA Highlights that despite the release of 
a draft ASM policy framework by the 
SA government in 2022, it has still 
not been adopted and implemented, 
resulting in the continued criminali-
sation of ASM operators.

Bester and 
Uys (2023)

SA Shines a spotlight on the failure of 
the SA government’s current strategy 
of dealing with ASM using police 
clampdowns, due to the ongoing 
criminalisation of the sector.

Katz-Lavi-
gne et al. 
(2024)

Democratic 
Republic 
of Congo 
(DRC), and 
Zimbabwe

Analyses how artisanal miners are 
often perceived as criminals, with 
a tendency to blur the distinction 
between artisanal miners and violent 
actors, bundling them as “one and 
the same”.

Buruaku-
vye and 
Barambona 
(2024)

Burundi Showcases how Burundi’s mining 
code does not make provisions for 
ASM. The lack of a specific mining 
policy framework for the sector has 
resulted in its limited formalisation in 
the country.

Table 2  List of African countries where no ASM-specific formalisa-
tion frameworks exist
Country Legislation Author (Year)
Kenya No legal ASM framework. National Council 

for Law Reporting 
(2024)

Egypt ASM is technically prohibited as 
there is no legal provision for it.

Abulnaga (2021)

South 
Africa

The MPRDA does not make provi-
sions for artisanal mining.

Bester (2023)

Lesotho ASM is illegal as there are no dedi-
cated legal provisions for it.

Makhetha and 
Maliehe (2020)

Burundi Burundi’s mining code does not 
make provisions for ASM.

Buruakuvye and 
Barambona (2024)

1 3



Breaking the informal cycle: integrating artisanal and small-scale mining into the formal economy

the informal/illegal economy (Kumah 2022). Adu-Baffour 
et al. (2021) argue that this persistent cycle of informality 
in the ASM sector in Ghana is due to the top-down nature 
of the country’s regulatory frameworks, which create a 
disconnection between the policymakers and the ASM 
communities. This is caused by a lack of comprehension 
by the policymakers of the sector’s complex operational 
and socio-economic dynamics (Mensah 2021). Hilson and 
McQuicken (2024) characterised the formalisation system in 
Ghana as highly bureaucratic, time-consuming, and costly. 
This makes compliance with the regulations targeted at 
ASM unattainable to most of the artisanal miners it aims 
to regulate. In addition, Kumah (2022) identified a lack of 
government consultation with ASM operators as the reason 
why government regulations and formalisation efforts are 
not suited to match the realities of the livelihoods of ASM 
communities and therefore remain mostly unadopted. Sinding 
(2025) postulates that if the objectives of formalisation 
are not adequately communicated and there is no buy-in, 
ASM operators may just circumvent these formalisation 
attempts. This underscores the need for a paradigm shift in 
the governance of ASM to a regulatory system that adopts 
grassroots engagement and a flexible policy design that 
reflects the sector’s complexity and diversity.

format intentionally reflects these overlaps, highlighting 
that successful formalisation needs a holistic approach, 
where advancements in one area promote synergies with 
others. For instance, improving the regulatory environment 
can enable better access to finance and improve corporate 
governance, which can enhance poverty alleviation 
through ASM. This, in turn, can help ensure sustainability 
in the sector and also improve fiscal stability. Thus, while 
each of the objectives presents its own unique challenges, 
collectively, they can be leveraged to pull in the same 
direction: towards the integration of ASM into the formal 
economy.

Table 3 gives a summary of the key findings on how inap-
propriate formalisation frameworks are hampering attempts 
to formalise the sector. The emphasis is on the need for 
policymakers to enhance their understanding of the ASM 
sector’s complex dynamics and avoid a rigid and over-gen-
eralised framework.

While Ghana has made efforts to formalise ASM 
operations and officially recognises artisanal mining as a 
legitimate source of livelihood, the formalisation efforts in the 
country have, to a large extent, been viewed as unsuccessful. 
This is based on empirical evidence which indicates that at 
least 85% of the ASM operations in Ghana still operate in 

Fig. 3  Four strategic objectives required in policies for the formalisation of ASM (Hentschel et al. 2002; Martinez et al. 2023)
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the regulatory agencies’ officials are, in many instances, 
complicit and collude with illegal miners. This is because 
the artisanal miners are oftentimes backed or sponsored by 
powerful players who are commonly given leeway to cir-
cumvent the formal processes and regulations (Mkodzongi 
2023). For instance, ASM miners are made to pay informal 
taxes or bribes and enter into other informal arrangements 
with local authorities to allow them to operate without inter-
ference. These informal agreements between the ASM min-
ers and government officials benefit both the cash-poor ASM 
operators who cannot afford to pay the full amount required 
to obtain a mining permit and the often underpaid govern-
ment officials who are presented with an opportunity to earn 
a supplementary income (Van Bockstael 2014). Baddianaah 
et al. (2023) concluded that illegality in ASM persists due 
to the high level of corruption at both the local and national 
government levels, weak capacity by state institutions to 
enforce the ASM laws, political interference, and a lack 
of consultation with local miners, landowners and chiefs. 
Table 4 gives a summary of some of the key findings on how 
weak enforcement has affected the formalisation of ASM. It 
is highlighted that several players in the political economy 

Weak enforcement

Hook (2019) defines weak enforcement as the difficulties 
encountered by states to enforce regulations, thus creat-
ing space for illegal mining to proliferate. As many ASM 
operations in developing countries are conducted in remote 
areas, government regulating agencies, who are mostly not 
well equipped to navigate tough terrain, struggle to ensure 
compliance with formalisation regulations. This results in 
the lawless reign by illegal miners (Spiegel 2012). In addi-
tion to the states’ limited capacity to minimise informality, 

Table 3  Summary of the findings on inappropriate ASM formalisation 
frameworks
Author(s) 
and Year

Country/Region Key Finding

Hilson and 
Gatsinzi 
(2014)

Sub-Saharan Africa Highlights how the rigid 
regulatory frameworks fail to 
reflect on the reality that ASM 
has become an integral part of 
rural economies.

Spiegel 
(2014)

Zimbabwe Illustrates how simplified 
interventions to get rid of 
illegal mining can result in 
uneven consequences that end 
up marginalising the sector.

Hilson and 
McQuilken 
(2014)

Sub-Saharan Africa Argues that there is a lack of 
understanding of the sector, 
resulting in an overgener-
alisation and speculation of 
“unfounded ideas” about 
ASM’s activities at the policy-
making level.

Dzimunya et 
al. (2018)

Zimbabwe Argues that for formalisation 
efforts to be effective, there 
needs to be an integrated 
approach to formulating poli-
cies targeted at ASM, with an 
emphasis on understanding 
the needs of the stakeholders, 
including ASM demographics.

Hilson and 
Maconachie 
(2020a)

Sierra Leone, and 
Liberia

Argues the current regulatory 
frameworks are misaligned 
with the capabilities and needs 
of ASMs, thus impeding 
formalisation efforts.

Paschal et 
al. (2024)

Sub-Saharan Africa Advocates for government 
policies that help simplify 
formalisation procedures to 
enable easier compliance 
with the conditions of formal 
sources of finance.

Ayambire et 
al. (2024)

Ghana Argues that the informality in 
ASM is driven by the lack of 
participation by ASM opera-
tors in the policymaking pro-
cess, resulting in the operators 
perceiving the regulations 
targeted at the sector as being 
unfair.

Table 4  Summary of the findings on weak enforcement of the regula-
tions in the ASM sector
Author(s) 
and Year

Country/Region Key Finding

Mawowa 
(2013)

Zimbabwe Suggests that a network of 
both political elites and low-
ranking state agents is not 
only complicit but capitalises 
on the informality of the sec-
tor to accumulate income.

Van Bocks-
tael (2014)

Liberia Argues that informality 
persists because of the state’s 
lack of capacity to enforce 
mining legislation and ques-
tions whether the legislation is 
actually feasible.

PanAfGeo 
(2022)

Democratic Republic 
of Congo

Identifies state officials as 
facilitators of ASM informal-
ity for personal gain.

Ayambire et 
al. (2024)

Ghana Argues that an increased 
policing force is ineffective 
if it’s not accompanied by 
stakeholder engagement.

Balag’kutu 
(2024)

Ghana Highlights the fragmented 
governance of ASM, resulting 
in miners resorting to creating 
their own governance systems 
in the mining fields.

Teku (2025) Ethiopia Argues that despite the current 
regulatory efforts, limited 
government capacity and 
resources, as well as inconsis-
tent enforcement, has hindered 
the formalisation of ASM.
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dealing with the ASM sector. One way to achieve this is by 
implementing institutional reforms that include the decen-
tralisation of regulatory processes, the setting up of clear 
regulatory agency responsibilities and roles, and an increase 
in budgetary allocation to enhance the regulatory capacity 
of these state agents. Better wages for the state regulatory 
agents and a no-nonsense approach to bribes can also help 
curb corruption.

Exclusionary formalisation frameworks

Exclusionary formalisation frameworks refer to regulatory 
systems that impose disproportionately restrictive require-
ments, such as expensive or complex permitting procedures 
that effectively marginalise ASM operators (Hook 2019). 
Some researchers argue that the informality and illegal-
ity in ASM are not only driven by a lack of formalisa-
tion, inappropriate policies, or a lack of enforcement, but 
also by excessive formalisation policies that are highly 
restrictive to ASM operations (Tschakert 2009; Hilson and 
Maconachie 2017). For instance, a study by Hilson et al. 
(2021) revealed that the drive to formalise the ASM sec-
tor in Mozambique has been inhibited by the bureaucratic 
licensing process and an overlap of responsibilities of two 
state agencies responsible for regulating the sector. Spiegel 
(2014; 2017) highlights the effects of the nationwide police 
crackdown on ASM miners in Zimbabwe. This crackdown 
targeted ASM operators’ non-compliance with the coun-
try’s environmental impact assessment (EIA) policy and 
illegal mining and gold trading. The result was the virtual 
criminalisation of the sector that even affected other ASM 
miners who were licenced and making efforts to formalise. 
This heavy-handed approach to enforcement destroyed the 
livelihoods of thousands of households dependent on the 
sector. It also proved counterproductive and ineffective in 
addressing the environmental problems and illicit gold flow 
issues, as compliance with the EIA report requirements was 
beyond the affordability of most ASM miners (Yingi and 
Chitongo 2021). Verbrugge and Besmanos (2016) and Hil-
son and Maconacie (2017) also expand on how bureaucracy 
often leads to the creation of informality. For instance, it 
was found that the numerous political and fiscal administra-
tive requirements, such as the high costs of permits, patron-
age, and the rent-seeking tendencies of state regulators, act 
as obstacles hindering ASM operators’ willingness to enter 
into the formal economy (Verbrugge and Besmanos 2016). 
Legalistic scholars also theorise that ASM operators opt to 
work informally to avoid excessive costs and bureaucracy 
(Hilson and Maconachie 2017).

Table 5 gives a summary of some key finding on the way 
exclusionary frameworks inhibit ASM formalisation. The 

of the ASM miners, including the government authorities, 
politicians, and connected businesspeople, benefit from the 
status quo of an unregulated, informal ASM sector.

Adranyi et al. (2024) conducted a case study on Ghana’s 
ASM, and the findings highlighted how poor institutional 
capacity is undermining the formalisation efforts in the 
country due to weak enforcement of the ASM regulations. 
One of the factors contributing to this weak enforcement 
is the centralisation of the permitting and licencing pro-
cess, which can only be done in the Ministry of Mines’s 
national head office in Accra. This lack of decentralisation 
results in major inefficiencies and delays, which ultimately 
dissuade prospective artisanal miners from complying. In 
addition, during the study, government agencies, including 
the Mineral Commission and the Environmental Protec-
tion Agency, also reported significant resource constraints, 
including a lack of personnel, insufficient funding, and inad-
equate logistical support (e.g., monitoring tools and vehi-
cles). Despite there being ASM operations in 13 out of 16 of 
Ghana’s administrative districts, the Mineral Commission 
only had a presence in 9 of the districts, while the Envi-
ronmental Protection Agency does not operate in several of 
the districts with intensive ASM activities (Mineral Com-
mission 2021). These deficiencies inhibit the implementa-
tion of monitoring and evaluation initiatives, which further 
weaken the regulatory oversight in the country. In addition 
to this, the poor coordination between the different agencies 
aggravates enforcement challenges. This is because the dif-
ferent regulatory agencies targeted at the ASM sector oper-
ate in silos, often with policy mandates that are not clearly 
defined, with limited cross-agency collaboration, resulting 
in uncoordinated state efforts.

In addition to inhibiting formalisation efforts, another 
undesired effect that is cultivated due to weak enforcement 
is the illicit trade of the mineral products produced from 
unlicensed ASM operations (Paschal and Kauangal 2025). 
For instance, Semberya (2025) highlights how Tanzania is 
losing approximately 30% of its total gold production due to 
gold smuggling because of criminal networks that are capi-
talising on the unregulated nature of the ASGM in Tanzania. 
It is estimated that 90% of the 20 tonnes of gold produced by 
the ASGM operations in Tanzania is smuggled. This equates 
to approximately US$1 billion in revenue (Semberya 2025). 
While the Tanzanian government has tried to address these 
gold leakages by making efforts to formalise the sector by 
setting up official gold trading centres, these efforts have 
had limited success, as over 95% of the 1.5 million ASM 
operators in the country still operate illegally. This has been 
attributed to a combination of weak border controls, cor-
ruption, and poor official prices offered by these centres 
(Transparency International 2025). These studies rein-
force the need for the strengthening of regulatory agencies 
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“Gold Trade Act of 1940” that conferred it as the exclu-
sive purchasing authority of gold in the country. At some 
point in 2006, the RBZ’s official price for gold was equal 
to less than 8% of the international market price (Spiegel 
2009). These uncompetitive pricing structures imposed 
discouraged participation in official gold trading via the 
RBZ, resulting in an escalation of smuggling in 2006. This 
prompted the Zimbabwean government to depict informal 
artisanal mining as a national security threat. The state, 
led by the RBZ, then made efforts to criminalise ASGM 
in the country by framing it as a threat to macroeconomic 
stability due to leakages in foreign currency. The environ-
mental degradation caused by the ASGM was also used to 
justify the clampdown. At the same time, prohibitive EIA 
and licencing requirements resulted in the exclusion of the 
majority of the ASM operators from legal participation 
(Spiegel 2017). Though the state-sponsored initiative was 
originally directed at curbing gold smuggling, this opera-
tion soon grew into a nationwide state security campaign 
that even ended up targeting licensed miners. In addition 
to the violent arrest of tens of thousands of miners car-
ried out during this operation, an enduring consequence 
of the crackdown was that it instilled widespread fear that 
displaced many people from their primary source of liveli-
hood. Many never dared to return to mining. As illustrated 
in Table  6, a significant number of miners and mineral 
traders remained incarcerated as of December 2012 as a 
direct result of the government’s aggressive enforcement 
strategy (Spiegel 2014).

This case study demonstrates how a punitive approach to 
the regulation of ASM can have a profound adverse effect 
on the livelihoods of already marginalised communities. It 
is therefore recommended that future policy implementa-
tions adopt a more balanced approach that is both humane 
and context-sensitive to ASM governance: an approach that 
encourages inclusion and human development support over 
criminalisation and exclusion.

focus here is on African countries where despite the preva-
lence of the sector, existing policies still marginalise the sec-
tor, preventing it from integrating into the formal economy.

Spiegel (2014) conducted a case study which inves-
tigated how a state-sponsored nationwide clampdown 
in Zimbabwe, referred to as “Operation Chikorokoza 
Chapera (No More Illegal Mining)”, had a profound effect 
on the livelihoods of both unlicensed and licensed ASGM 
operators. This crackdown was characterised by physical 
violence and the structural shutdown of many ASGM oper-
ations, resulting in 25,000 artisanal miners being impris-
oned between 2006 and 2007. This crackdown had a lasting 
effect on the artisanal mining community in the country, as 
a significant number of the miners arrested were handed 
heavy sentences, with 9,000 miners reportedly still in jail 
in 2013. “Operation Chikorokoza Chapera” was largely 
motivated by Zimbabwe’s economic crisis. A shortage of 
foreign exchange reserves led the Reserve Bank of Zim-
babwe (RBZ) to offer below-market gold prices, using the 

Table 5  Summary of the findings on the exclusionary frameworks
Author(s) 
and Year

Country Key Finding

Tschakert 
(2009)

Ghana Highlights that between 300,000 and 
500,000 ASM operators mine illegally 
without a license and are thus crimi-
nalised and marginalised. Argues for 
the government to adopt a more “just” 
participatory approach to policymaking 
targeted at the sector.

Spiegel 
(2012)

Africa Notes the ambiguity in the regula-
tory frameworks which has resulted in 
uncertainty for the ASM operators about 
whether “illegal miners” are eligible to 
participate in training and funding initia-
tives, or whether those programs are 
only reserved for legal miners.

Spiegel 
(2017)

Zimbabwe Highlights how the heavy-handed 
enforcement of expensive environmen-
tal impact assessments (EIAs) was used 
by state agents to halt the livelihoods 
of ASM operators, and it was also used 
by authorities as a means to extract rent 
from the ASM operators.

Siwale and 
Siwale 
(2017)

Zambia Argues that formalisation efforts by the 
state have been leveraged as a mecha-
nism for government control, resulting 
in ASM operators being displaced.

Hilson et 
al. 2017)

Ghana and 
Niger

Highlights numerous scenarios where 
ASM operators have opted not to 
formalise their mining operations due to 
the bureaucracy and high costs involved.

Mkodzongi 
(2023)

Zimbabwe Asserts that due to the significant role 
that ASM plays in rural livelihoods, 
the government must shift from its 
antagonistic approach, which criminal-
ises ASM, and instead adopt a policy 
framework which facilitates formalisa-
tion of the sector.

Table 6  Mineral traders and miners in seven of zimbabwe’s prisons at 
the end of 2012 (Spiegel 2014)
Prison Location Number of 

ASM operators 
incarcerated for 
legal violations

Gwanda 3000
Masvingo 2165
Kwekwe 2050
Mutare 1739
Gweru 1650
Kadoma 889
Hwange 350
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this misalignment implies that ASM operations generally 
struggle to gain access to formal channels of finance.

The ASM operators are forced to rely on informal 
sources of financing from external “sponsors” as a result 
of the limited opportunities to access formal lines of credit, 
and these sponsors are often the buyers of the minerals (Pact 
2015). These informal loans, however, often come attached 
to unfavourable conditions, including the ASM operators 
having to sell their mineral products to the buyers (spon-
sors) at below-market value (Eniowo et al. 2022b). These 
informal financing arrangements thus ultimately contribute 
to the vicious cycle of informality in the ASM sector (World 
Bank 2023).

The study by Sinding (2025) identifies the ASM 
sector’s operational inefficiency as a contributing factor 
to its failure to access formal channels of funding. For 
instance, when evaluating the viability of projects, 
investors and bankers usually require detailed business 
plans with discounted cash flow analyses generated from 
verifiable data. However, this data is usually hard to 
generate in an ASM setting, and even when the data is 
available, there is a lack of capacity to evaluate it and 
use it to prepare financial and technical models. For 
instance, the conventional mining engineering approach 
of evaluating a prospective mining project starts by 
evaluating the geophysical and geochemical data of the 
mining area, and this is followed by drilling exploratory 
boreholes. The drill cores are then recovered and taken 
to laboratories for assessment to enable an estimation of 
the reserves and ultimately to conduct a feasibility study. 
The ASM operators usually encounter significant hurdles 
in proving their mineral reserves, and this proof is a pre-
requisite for formal funding. Marin et al. (2016) proposed 
the “minimum reserve” approach to help address this 
obstacle. With this approach, ASM operations only need 
to prove 1/100 of their reserves to prove the feasibility 
and viability of their mining operation, while large-scale 
mining (LSM) operations have to provide proof of a 
greater proportion of their reserves. Adaptation of this 
“minimum reserves” approach can help improve investors’ 
confidence in the ASM sector (Marin et al. 2016). Another 
mechanism that can be used to enhance the financial 
inclusion of the ASM sector into the formal economy is 
the creation of cooperatives and resource pooling. These 
cooperatives can then be used to apply for low-interest 
loans or to access financial grants from governments and 
donors. Paschal et al. (2024) highlight that empirical 
evidence from Tanzania and Rwanda demonstrates that 
the cooperatives model has successfully allowed ASM 
operators to access government grants and credit facilities 
to sustain and expand their mining operations.

Broader structural issues

In addition to the above-mentioned policy and regulatory 
factors used to explain the dominance of informality and 
illegality in the ASM sector, other researchers have come 
to realise that other structural conditions also play a role 
in preventing ASM miners from running formalised min-
ing operations (Hilson et al. 2018; Maconachie and Con-
teh 2020). These factors include socio-economic factors, 
knowledge, technological factors, factors to do with access 
to markets and capital, etc. (Martinez and Smith 2021; Otoi-
jamun et al. 2021). The following section unpacks these 
broader structural issues affecting the formalisation process 
of the ASM sector in more detail.

Limited access to finance

Several studies have highlighted that lack of access to for-
mal lines of finance is one of the major issues inhibiting the 
formalisation of the ASM sector. For instance, it is argued 
that ASM operators find it difficult to obtain loans from 
banks due to their lack of collateral and/or poor bankable 
feasibility study outcomes. This lack of access to capital 
ultimately affects the viability and scalability of their opera-
tions (Eniowo et al. 2022b). Thus, one of the key dimensions 
of integrating the sector into the formal economy is enabling 
the ASM actors to gain access to the formal financial sys-
tem (United Nations Environmental Programme 2012). It 
is therefore important to unpack the factors inhibiting the 
ASM sector from gaining access to formal finance.

Kumah et al. (2020) postulate that one key factor inhib-
iting the sector’s access to formal financing is that ASM 
operations are often found in marginalised and rural com-
munities. Because the ASM communities are marginalised, 
most ASM miners must rely on borrowing capital from 
family and friends, or on other informal sources of credit 
that are more accessible to them (Hilson and Ackah-Bai-
doo 2011). Even in communities where financial services 
are accessible, loan applications by ASM miners are often 
rejected. Local banks are often not interested in engaging 
with the ASM sector due to its perceived risk and poor repu-
tation (Eniowo et al. 2022a).

Ofosu and Sarpong (2022) argue that even when banks 
make provisions to offer loans for the ASM sector, this form 
of finance is often unattainable and not appropriately suited 
for the sector’s needs. According to the United Nations 
Environmental Programme (2020), this is because such 
finance often comes with conditions requiring collateral, or 
with high interest rates and non-flexible repayment terms. 
It is also often attached to stringent diligence expectations, 
which often have high costs of compliance. Resultantly, 
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in becoming integrated into the formal economy through the 
provision of technical support. This is articulated through 
the “African Mining Vision”, which emphasises the sig-
nificance of setting up training centres for artisanal miners 
called “centres of excellence” (COEs) (African Minerals 
Development Centre 2022). According to Rupprecht (2015), 
the COE concept is nothing new, and it has received mixed 
results over the past decades. For instance, several ASM 
COEs have been established in Tanzania with the support 
of the World Bank (World Bank 2020). The results of these 
COEs have been lukewarm, highlighting the complexity of 
formalising ASM. The mixed results also highlight the fact 
that external intervention frameworks may be misaligned 
with the needs of the ASM operators (Hilson and Macon-
achie 2020). For instance, the results observed by studying 
these COEs show that some ASM operators are hesitant to 
formalise, as they deem remaining informal to be financially 
beneficial to their operations. In addition, it is observed that 
the introduction of better mining or processing technology 
does not necessarily translate into the integration of ASM 
into the formal economy. In some instances, informal ASM 
thrives due to the exploitation of unpaid or cheap labour 
(Kinyondo and Huggins 2021). According to Klein (2022), 
the need for these informal ASM operations to formalise 
may therefore be secondary.

The study of these COEs also highlights that they need 
to supply services that are in demand in the sector to attract 
ASM operators. These in-demand services include giving 
ASM operators access to geological information, provid-
ing them with loans, renting out equipment, and providing 
financial management training to the ASM miners. In addi-
tion, the COEs must be financially self-sustaining instead 
of being reliant on external donor funding to increase the 
chances of success. It is also important that these COEs 
gain the support of state agencies and the local government 
authorities overseeing the sector (Kinyondo and Huggins 
2020). Stocklin-Winberg et al. (2019) also argue that the 
training programs must be designed to be reflective of the 
realities of the context in which they are set up rather than 
being restricted by the specifications made by donors fund-
ing these programs for the training projects to be success-
ful. The use of a bottom-up approach will also contribute to 
their success, as Hilson (2007) attributes the failure of many 
donor programs targeted at ASM to the top-down strategies 
that the funding agencies often devise.

While the needs of ASM are complex and varied, one 
common factor which is evident is the need for the sector 
to mechanise and the significant impact that technology has 
in developing the sector (Teschner et al. 2017). According 
to Doumbouya et al. (2024), the technology needs of ASM 
are not necessarily cutting-edge technology, as even “minor 
technology level” innovations, like the introduction of metal 

Technical factors

Although large-scale mining (LSM) and ASM are two diver-
gent mining techniques, each with their own unique history, 
impacts on health, safety, and the environment, and gover-
nance issues, these mining subsectors often converge and 
sometimes conflict (Grant and Wilhelm 2022). For instance, 
illegal ASM miners sometimes invade LSM-owned conces-
sions, resulting in major conflicts. In some instances, state-
controlled law enforcement agencies, including the military, 
are called to intervene (Marshall and Veiga 2017). Despite 
this often-conflicting relationship, several lessons can be 
drawn from LSM that can be used to enhance the integra-
tion of ASM into the formal economy (Hilson et al. 2020). 
This can allow both branches of the mining sector to forge 
mutually beneficial working relationships.

A typical illustration of this can be drawn from the Antio-
quia region of Colombia, where small-scale miners have 
mixed artisanal mining techniques with semi-mechanised 
methods. The ASM sector in the region has outperformed 
other regions in the country due to the ASM miners’ col-
laboration with a publicly listed large-scale mine called 
Mineros (Tarra et al. 2022). Mineros has implemented a 
coexistence model with the ASM miners called “MOFOR-
MAL”, with which it has been able to integrate over 500 
ASM miners operating within its mining concessions into 
the formal mining sector. The ASM miners have been given 
technical support through this model to ensure they mine in 
an environmentally sustainable manner and to address cer-
tain business and social aspects (Mineros 2023).

In essence, the “MOFORMAL” model is a form of 
subcontracting to ASM miners by the LSM operator that 
enables ASM operators to operate on the LSM operator’s 
concessions. This LSM operator took the responsibility of 
managing the EIA and developing a business plan before 
the ASM miners started mining. Using an “operational 
contract”, the LSM operator also took the responsibility of 
covering the operational and logistical costs of transport-
ing the mined concentrate, the processing costs, and pay-
ing any royalties and taxes related to the gold production 
process (Mineros  2024). This model presents an example 
of how an amicable form of coexistence can be established 
between conventional LSM operations and artisanal min-
ers. It also highlights how the involvement of the LSM can 
help in solving several of the social, financial, and envi-
ronmental challenges related to ASM (Aubynn 2009). This 
can be achieved by allowing ASM miners to operate under 
supervised autonomy and by LSMs providing technical and 
economic support to improve the sustainability of the ASM 
operations (Tarra et al. 2022).

In the African context, African governments have com-
mitted to developing policies that will assist the ASM sector 
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United Nations Economic Commission as a “best practice 
in small-scale mining” and as “the most significant support 
service ever provided for SSM”. The project was initially 
very impactful, as it was reported that ASGM income rose 
by up to 30% when the Shamva milling facility opened 
(Hentschel et al. 2002).

According to Pact (2015), the reason the project was 
initially so successful was because it addressed the real need 
that the ASGM miners had to access efficient processing 
technology. In addition, the presence of government-
backed gold buyers when it was opened, offering market-
related prices to ASGM miners for the milled gold, created 
an incentive for the ASGM miners to utilise the facility to 
access the market. Unfortunately, although the early phase 
of the project was successful, various challenges were 
encountered with the project over time. The milling facility 
was initially meant to service 40 ASGM operations within a 
50 km radius; however, by the end of the decade, the facility 
was processing ore for at least 500 ASGM operations 
within a 200 km radius (Bester and Groenewald 2021). This 
overwhelming demand meant that ASM miners had to queue 
for weeks to get their ore processed. According to Hilson 
(2002), the facility was initially run by qualified managers, 
but the subsequent hasty transfer of the management of 
the Shamva milling facility to the local ASGM miners’ 
association is often blamed for leading to its demise. This 
is because inexperienced and unqualified managers were 
appointed to run the facility after the takeover by the 
association, resulting in cashflow problems (Kinyondo and 
Huggins 2020).

detectors, fan motors, pumps, air compressors, and sampling 
techniques, can make a profound impact on the ASM opera-
tions. As an example of this, Mabhena (2012) highlights 
how access to metal detector technology has had a profound 
impact on the expansion of ASM in southern Zimbabwe. 
This showcases how access to even low-level technology 
can greatly enhance the efficiency of ASM operations.

Figure 4 below highlights that a vicious poverty cycle is 
perpetuated in ASM due to low levels of skills and a lack 
of access to the appropriate mining technology. This results 
in inadequate knowledge of the ore body, low productiv-
ity, poor mineral recovery rates, degradation of the environ-
ment, and adverse effects on health. This ultimately leads to 
low income generation and the exacerbation of poverty in 
ASM communities.

In the 1990 s the Zimbabwean government, in combina-
tion with international donors, supported the setting up of 
local milling centres where ASGM miners could come and 
have their ore processed for a fee (United Nations Economic 
Commission for Africa 2002). These centres were also made 
to facilitate training for ASM miners to enhance their skills 
in geology, mining methods, environmental management, 
business planning, and health and safety. One well-known 
example of such a milling centre is the Shamva milling 
centre (Hilson and McQuilken 2014). According to Spie-
gel (2015), this project was conceptualised by a group of 
NGOs and was viewed as a proactive step in enhancing the 
economic viability of ASM through technology-sharing. It 
provided an economically viable custom milling service for 
ASGM miners in the Shamva area and was heralded by the 

Fig. 4  A vicious poverty cycle for ASMs perpetuated due to a lack of access to technology (Hilson and Ackah-Baidoo 2011)

 

1 3



T. L. Tingini, O. D. Eniowo

critical to find sustainable solutions that balance the need 
to conserve the environment with the need to safeguard the 
livelihoods of the marginalised mining communities (Ngom 
et al. 2022). Spiegel (2009), however, argues that the top-
down restrictive strategies that have been used to deal with 
the environmental impacts of ASM have not been effective. 
These include the banning of the trade and use of mercury 
and the tightening of regulations on ASM mining. This is 
because the often-marginalised, poverty-afflicted ASM 
communities are trapped using mercury and other environ-
mentally degrading mining practices due to their limited 
access to alternative improved technologies and techniques.

Veiga and Marshall (2019) suggest that one way to 
address this problem is for governments to work with donor 
organisations in programs that can initiate capacity-building 
in ASM communities. This can be achieved by promoting 
mining techniques and technology alternatives that use 
mercury-free processes. Smith (2019) argues that a more 
holistic approach is needed to understand the motivations 
and challenges of the ASM communities so that the envi-
ronmental conservation initiatives targeted at ASM can be 
more effective. In other words, environmental interven-
tions should be offered in combination with interventions 
designed to address the ASM communities’ needs. Martinez 
et al. (2022) have proposed that “voluntary mineral certifi-
cation programs” be established and administered by a set 
of international donor agencies. These programs must be 
structured in a way that incentivises the ASM miners who 
comply with environmental and safety practices. This can 
be achieved by facilitating their access to international mar-
kets so that certified ASM miners can get better prices for 
their mineral products.

On the other hand, governments can use recent advances 
in technology, such as the “Google Earth Engine”, in com-
bination with other technologies like machine learning soft-
ware, to improve their monitoring of the impact of ASM 
activities on the environment (Yu et al. 2024). However, it is 
important to emphasise that any state enforcement interven-
tion needs a balanced approach. For instance, lessons can 
be drawn from the impact of the nationwide police crack-
down in Zimbabwe, which targeted environmental non-
compliance in ASM, as it destroyed the livelihoods of many 
marginalised communities that were dependent on the sec-
tor (Spiegel 2017).

Socio-Economic factors

To integrate the sector fully into the formal economy, it is 
important to explore the socio-economic factors associated 
with ASM. As a starting point, it is important to under-
stand why people are drawn or driven into the ASM sec-
tor. Rushemuka and Cote (2024), while acknowledging the 

One key lesson that this case study highlights is the posi-
tive impact that access to technology can have on the ASGM 
sector. The overwhelming demand for such a facility from 
ASGM miners also highlights that any successful interven-
tions by donors, governments, and investors must be able 
to meet the direct needs of the miners. This case study also 
highlights the need to come up with sustainable and com-
mercially viable business models for the ASGM sector. It 
also highlights the importance of having good management 
systems for any ASGM project to flourish.

Environmental factors

To integrate ASM fully into the formal economy, it is impor-
tant to address the negative environmental attributes asso-
ciated with the sector. The United Nations Environmental 
Programme (2020) highlights the significance of environ-
mental aspects when discussing ASM formalisation. For 
instance, their report states that ASGM is the biggest con-
tributor to environmental mercury pollution, accounting for 
roughly 35% of the world’s total pollution. According to 
Martinez and Smith (2021), state policymakers and regu-
lators regard formalisation as a tool with which to ensure 
better regulation and governance of the ASM sector, par-
ticularly when dealing with the sector’s negative envi-
ronmental connotations, including mercury pollution and 
deforestation. It is therefore important to delve into these 
environmental factors and how they affect ASM’s integra-
tion into the formal economy.

To start with, ASM’s negative impact on the environment 
has led to poor public perception generally about the sector 
(Ondayo et al. 2024). However, while it’s easy to put the 
blame for the environmental degradation squarely on the 
ASM miners, governments must also take some responsi-
bility (Verbrugge and Besmanos 2016). This is because the 
governments have struggled to formalise the sector due to 
their lack of capacity to enforce environmental compliance. 
This is exacerbated by the fact that most ASM operations 
are situated in areas that are extremely remote and have very 
few, if any, state agents to monitor their activities (Hilson et 
al. 2019; Mimba et al. 2023). Mining corporations that pre-
viously held the mining leases also often neglect to follow 
the proper mine closure procedures, thereby creating oppor-
tunistic avenues for artisanal miners to access and exploit 
these abandoned mine sites (Eniowo 2025). The negative 
impact of ASM on the environment is well documented (Yu 
et al. 2024), so there have been efforts made to conserve it. 
Zvarivadza (2018) also adds that ASM miners cannot just be 
“wiped away” as the ASM sector is often the only livelihood 
source in these marginalised communities. When address-
ing the negative environmental impacts of ASM, it is thus 
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intricacies when dealing with the sector and the importance 
of interventions that are context-specific (Li and Goerzen 
2024). Eniowo (2022) further illustrates that ASM is not 
homogenous by categorising ASM activities into different 
categories, namely traditional ASM, seasonal ASM, rush or 
influx ASM, shock-pull ASM, and cohabiting ASM. These 
varying forms and causes of ASM imply that the govern-
ments in different regions need to apply different approaches 
to their interventions on ASM to ensure effective formalisa-
tion drives.

Given the varied socio-economic drivers that influence 
individuals’ involvement in ASM, it is imperative that any 
regulatory intervention aimed at formalising the sector 
should adopt a multi-faceted approach (Zvarivadza 2018). 
This approach must be crafted to align with the diverse 
motivations of the ASM actors and be designed strategi-
cally to incentivise formalisation. Figure  5 illustrates the 
taxonomy of the key factors that can potentially improve 
the willingness of ASM operators to transition into the for-
mal economy. These factors are categorised into four broad 
domains, namely business enterprise, legal, moral, and eco-
nomic factors. The business enterprise factors include, for 
instance, policy measures that encourage the entry into the 
sector of trained professionals such as mining graduates. 
Their formal education and technical competence bring 
professionalism into the sector and thereby increase the 

precariousness of ASM as a livelihood, argue that people 
do not always go into ASM out of necessity, as many also 
choose to do so as they are enticed by the prospects of wealth 
creation that ASM presents. In many African countries like 
Ghana and Zimbabwe, the rate of unemployment is high, 
so a growing proportion of graduates are joining the ASM 
sector (Mamuse and Mandaza 2017). According to Arthur-
Holmes et al. (2022), university graduates in these countries 
are joining the ASGM sector primarily due to a lack of alter-
native employment opportunities, to diversify their income, 
or because it offers them an opportunity to start their own 
businesses in this sector, as it has the potential to generate 
high profit margins compared to other sectors.

On the other hand, Osei and Yeboah (2023) state that 
most young rural ASM miners aspire to escape the sec-
tor as an occupation. They only venture into ASM as it 
enables them to raise enough money to further their stud-
ies, establish their own businesses, or secure professional 
jobs. The respondents from their study cite the precarious 
nature of ASM, including safety and health hazards and a 
lack of financial stability, as the reason why they do not 
see long-term prospects in the sector. Kumah et al. (2020) 
add support to this postulation by linking poverty to ASM 
and stating that ASM miners are trapped within a vicious 
poverty cycle. These varying motivations and reasons why 
people end up in ASM highlight the need to understand the 

Fig. 5  Factors that can enhance ASMs’ willingness to operate legally (Intergovernmental Forum on Mining, Minerals, Metals and Sustainable 
Development 2018; Zvarivadza 2018)
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sector. Fisher et al. (2009) explore the ASM sector’s con-
tribution to poverty reduction in Tanzania and suggest that 
the individuals involved in ASM have a lesser likelihood of 
being trapped in poverty compared to those in other occupa-
tions. Hilson and Maconachie (2020b) postulate that there 
is increasing empirical evidence showing that ASM has 
become the largest non-agricultural income source in the 
rural areas in Sub-Saharan Africa, in large part because it is 
a poverty-driven activity in marginalised communities with 
limited employment opportunities.

In facilitating the integration of ASM into the formal 
economy, there is also a need to understand the strong link-
ages found between ASM and small-scale farming from a 
socio-economic perspective. According to Baddianaah et 
al. (2021), the earnings from ASM are often invested into 
small-scale farming through the purchase of agricultural 
inputs. Conversely, ASM also negatively affects farming by 
degrading agricultural land and contributing to labour short-
ages. Moyo et al. (2022) describe the relationship between 
ASM and small-scale farming as “paradoxical, pulling 
together and apart”. The research goes on to highlight this 
paradox by using a Zimbabwean cattle farming region as 
a case study, where climate change and shrinking grazing 
pasture have resulted in traditional farming communities 
diversifying into the ASGM in the area. From one stand-
point, ASM provides earnings that are utilised to acquire 
farming inputs, and ASM miners provide a market for the 
farmed produce. On the other hand, ASM competes with 
and degrades the agricultural ecosystem in the area. Mkod-
zongi and Spiegel (2019) thus advocate for a more nuanced 
understanding of ASM and small-scale farming linkages, 
including the class and labour dynamics, to enhance the 
integration of ASM into the formal economy.

Table  7 below gives a comprehensive summary of the 
findings on how the broader structural issues are hindering 
the integration of ASM into the formal economy. One key 
feature is the need to understand the intricacies of ASM by 
using a holistic approach when unpacking the complexities 
of the sector. The solutions proposed to facilitate the formal-
isation of ASM must therefore be multi-faceted and cover 
the broad structural challenges faced by the sector. Traoré 
et al. (2024) conducted fieldwork in the Kéniéba District 
in Mali to showcase the impact and challenges related to 
ASM in the area as a result of the rise in the price of gold 
on the global market. The researchers noted that the ASM 
sector was growing in the district. They also highlighted 
that ASM was not only providing direct mining opportuni-
ties for the community but also stimulating a diverse range 
of auxiliary entrepreneurial activities, including cater-
ing, trade, and skilled services like welding. However, the 
Mali government’s regulation of ASM imposes restrictions 
on mechanisation. The ASM operators are restricted from 

propensity for participation in legalised mining operations. 
The provision of access to specialised mining training and 
modern technologies can further reinforce the appeal of for-
malising the ASM operations. Economic incentives, such as 
facilitating access to more favourable markets and finance, 
can also be pivotal in encouraging voluntary compliance. 
Legal conditions that include simplifying licencing proce-
dures and decentralising regulatory institutions for better 
access can also significantly reduce the barriers to formali-
sation. In addition, moral factors, such as the visibility of 
successful formalised ASM enterprises, can have a demon-
strative effect that motivates other operators to follow suit. 
A cultivated anti-corruption culture, as well as a consulta-
tive approach by regulators, can help generate buy-in from 
ASM actors to formalise their operations (Intergovernmen-
tal Forum on Mining, Minerals, Metals and Sustainable 
Development 2018).

Clifford (2022) gives a pessimistic view of the ASM sec-
tor, arguing that the sector will not contribute meaningfully 
to the United Nations’ 2030 “Sustainable Development 
Goals” (SDGs) or to any sustainable development in the 
foreseeable future. According to the study, nobody really 
cares enough about the sector and refereeing policymakers’ 
priorities at a global level. It is then argued that ASM is 
viewed as having less of an impact compared to other global 
socio-environmental concerns like climate change. This 
global view then streams down to national views, where the 
sector is viewed in a negative light due to the difficulties 
experienced in trying to manage it. In fact, governments 
are often biased towards the easier and more guaranteed 
sources of funds from the LSM sector. This ultimately 
results in the sector being overlooked easily or avoided alto-
gether (Zvarivadza 2018). Moreover, Musah (2025) argues 
that ASM often exacerbates pre-existing socio-economic 
inequalities by enabling a select group of a few individuals 
to reap economic gains disproportionately, while the wider 
community is simultaneously left to bear the resulting social 
costs and environmental degradation. The research outlines 
a study conducted in Ghana’s Anansie District as an exam-
ple of this, which shows that over 80% of the ASM opera-
tions in the region are male dominated. This contrasts with 
the relatively balanced gender participation rate in small-
scale agriculture, with approximately 55% female and 45% 
male participation in the sector.

However, other scholars differ from these pessimistic 
views, particularly in reference to the ASM sector on the 
African continent. For instance, Kamlongera (2011) high-
lights how ASM has tremendous prospects to contribute to 
the rural economy of Malawi. However, the research notes 
that the exploitation of ASM miners by the buyers in the 
country, inadequate access to formal markets, and insuffi-
cient support from the government are crippling the ASM 
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approach by the state, while perhaps justified as a mecha-
nism for minimising the negative impact of the sector, par-
ticularly on the environment, fails to appreciate its potential 
socio-economic and developmental benefits. Based on these 
observations, it is recommended that regulators should 

using mechanised equipment because of the implementa-
tion of these state enforcement measures, and they thus con-
tinue to rely on rudimentary tools. In Mali, the ASM is also 
restricted by confinement to designated corridors, which 
further inhibits formalisation of the sector. This restrictive 

Table 7  Summary of the findings on the broader structural issues in ASM
Author(s) and 
Year

Country/Region Key Finding

Siegel and Veiga 
(2009)

Uganda Postulates that capitalisation of the ASM miners is key to enabling formalisation efforts to be effective.

African Union 
(2009)

Africa Argues that the sector is mainly a poverty-driven activity and emphasises the need to harness the sector’s 
“broader linkages” with the SDGs.

Hilson and 
Ackah-Baidoo 
(2011)

Ghana Asserts that government initiatives to offer microcredit facilities to ASM operators can incentivise them 
to formalise.

United Nations 
Environmental 
Programme 
(2012)

Tanzania, Uganda Argues that the “polluter pays principle” applicable to LSM is difficult to implement in ASM, and 
advocates for a preventative approach when dealing with the sector, where ASGM operators are helped 
to move away from mercury usage and release to begin with.

Mamuse and 
Mandaza (2017)

Zimbabwe Proposes that technical colleges/universities can support government efforts by providing the required 
training and technical support to ASM operators. Mining schools can also encourage their graduates to 
venture into formalised ASM.

Hilson et al. 
(2018)

Ghana, Mali, 
Sierra Leone

Highlights that government agencies’ lack of expertise on ASM makes it difficult for the state to formu-
late practical strategies to foster formalisation.

(Zvarivadza 
2018)

DRC, Zimbabwe Postulates that the facilitation of technical capacity-building in combination with legal obligations 
enables the elimination of illegal mining.

Maconachie and 
Conteh (2020)

Liberia Advocates for a bottom-up approach to understanding why informality persists, despite the growing 
interest of policymakers and donors to formalise the ASM sector.

Otoijamun et al. 
(2021)

Nigeria Identifies inadequate state and donor support, a lack of access to mining technology and equipment, poor 
infrastructure, challenges with mineral marketing, and limited education and mining skills as the factors 
hindering the formalisation of ASM.

Baddianaah et 
al. (2021)

Ghana Argues that for ASM to be integrated into the formal economy, its activities should not come into con-
flict with other sources of livelihood, like agriculture.

Kinyondo and 
Huggins (2021)

Tanzania Highlights the need to align ASM formalisation efforts with the SDGs, particularly in advocating for a 
reduction of ASM’s impact on the environment.

Eniowo et al. 
(2022a)

Nigeria Highlights that ASM operators’ inability to conduct feasibility studies, their lack of technical mining 
knowledge, and their lack of collateral inhibits their formalisation efforts.

Moyo et al. 
(2022)

Zimbabwe Highlights how the negative effects of ASM in comparison to those of alternative land-use activities, 
such as cattle ranging, exacerbate the negative perception of the sector. This poor perception of it inhib-
its its integration into the formal economy.

Ofosu and Sar-
pong (2022)

Ghana Notes that the continued lack of sustainable integration of ASM into the formal economy can be attrib-
uted to the lack of a saving and investment culture in the sector.

Grant and Wil-
helm (2022)

Ghana, Sierra 
Leone, Guinea, 
Burkina Faso

Highlights that LSM is the predominant focus in the developmental discourse, with regional and global 
developmental initiatives failing to recognise ASM as a potential key source of local employment and 
economic development.

Arthur-Holmes 
et al. (2022)

Ghana Proposes the prioritisation of community development that is locally centred as a means of increasing 
the success of ASM formalisation efforts. Suggests that ASM’s linkages to other sectors must be devel-
oped and that the labour dynamics in the sectors must be reconfigured.

Klein (2022) Madagascar Argues that formalisation efforts often fail because they fail to recognise the pre-existing traditional local 
institutions that are embedded in marginalised rural communities before attempting to transform them.

Osei and Yeboah 
(2023)

Ghana Highlights that youths often participate in ASM activities as a transitionary step to make enough money 
so that they can further their education, get more secure employment, or set up a business. They move 
away from ASM as soon as they can because of the perceived hazards and risks associated with the min-
ing activities.

Eniowo (2024) Nigeria Argues that ASM operations can become more environmentally sustainable if they have access to suf-
ficient formal funding. Funding can also enable the achievement of healthier and safer operations in the 
ASM sector and facilitate the attainment of the SDGs.

Bester (2025) South Africa, 
DRC

Highlights how labels, such as describing artisanal miners as “Zama Zama miners”, can further margin-
alise groups that are already vulnerable and explores how LSM companies can support ASM.
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addition, this paper recommends that further cost-benefit 
analysis studies be conducted to gain a better understanding 
of the trade-offs and impacts of these formalisation efforts. 
This is to ensure that future interventions towards the sector 
are both economically viable and socially responsive.
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