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A B S T R A C T

In this paper, we employed a qualitative approach to investigate the barriers that impede circular economy (CE) 
transitions in artisanal and small-scale mining (ASM) enclaves in Ghana. Drawing on institutional voids and 
imaginary thinking, we identified five interrelated barriers to CE transitions in ASM: (i) limited to no regulation 
for tailings governance, (ii) competing imaginaries fragmenting collective action, (iii) exploitative and restrictive 
market-making dynamics, (iv) technological barriers, and (v) partial social acceptance. Collectively, these bar
riers exist in mutually reinforcing relationships, where voids and imaginaries operate as co-constitutive forces 
that shape tailings circularity across communities. Our analysis also discusses how institutional voids and related 
barriers to tailings circularity act as socio-politically constructed configurations shaped by asymmetric practices 
and governance arrangements, with uneven outcomes between formal and informal actors. Based on our find
ings, we demonstrate how circular voids – spatial and institutional traps where exclusion perpetuates itself – 
fundamentally reshape value chains and the lived and material geographies of tailings operations. We conclude 
that effective governance interventions must rethink conventional formalisation frameworks to embed collab
orative and hybridised governance structures that centre informal actors’ imaginaries, networks and lived ge
ographies in designing equitable pathways for sustainable tailings management.

1. Introduction

Mining is one of the largest and most resource-intensive sectors 
globally, generating substantial volumes of tailings – the residual ma
terials left after ore extraction and processing – that create significant 
environmental and health challenges (Franks et al., 2011; 
Hudson-Edwards et al., 2011; Lottermoser, 2011; Kossoff et al., 2014; 
Cotrina-Teatino and Marquina-Araujo, 2025). Worldwide, an estimated 
14 billion tonnes of mine tailings are produced annually, with accu
mulation creating long-term environmental and socio-economic conse
quences (Ojeda-Pereira and Campos-Medina, 2021). The increasing 
pressure to minimise waste and enhance environmental sustainability 
has led to the (re)emergence of the circular economy (CE) as a promising 
model for transforming linear mining systems and related risks into 
regenerative frameworks (Kahupi et al., 2024; Vujović et al., 2025).

Across different sectors and businesses, the circular economy para
digm challenges the traditional ‘take-make-dispose’ linear model by 
extending resource lifecycles and keeping materials in active use 

through closing loops and promoting reuse, recycling, and recovery 
(Geissdoerfer et al., 2017; Kirchherr et al., 2017; Kirchherr et al., 2018). 
Emerging evidence from the mining sector demonstrates these potenti
alities, including the use of seawater and desalinated water in ore pro
cessing to reduce freshwater consumption, mine waste management, 
and the reuse of liquid effluents (Lèbre et al., 2017; Kahupi et al., 2023; 
Born, 2025). However, despite this documented promise, the practical 
implementation of circular strategies in the mining and manufacturing 
sectors remains inconsistent, poorly managed, and fragmented, partic
ularly in ASM and, more generally, within formal-informal governance 
in the global South (Gedam et al., 2021; Korsunova et al., 2022). In 
response, there have been increasing calls for contextual circular econ
omy adoption and implementation in ASM to address these challenges 
(Arthur-Holmes and Vazquez-Brust, 2026).

Although these calls for action have also prompted growing scholarly 
attention to the circular economy’s potential to address mining-related 
sustainability challenges, critical gaps remain in the circularity transi
tion literature. Most existing scholarship has predominantly focused on 
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large-scale industrial mining in formal contexts (Lèbre et al., 2017; 
Kahupi et al., 2023; Osei et al., 2023; Born, 2025; Cotrina-Teatino and 
Marquina-Araujo, 2025), with limited research examining how CE 
transitions unfold and operate – or are systematically impeded – in 
informal ASM settings, despite this being the sector where reprocessed 
ASM tailings pose serious environmental and health threats through 
mercury use and trade (Veiga et al., 2009; Bansah et al., 2018; Velásquez 
et al., 2022; Arthur-Holmes and Ofosu, 2024). Others have also ques
tioned the tensions associated with CE transitions in the mining industry 
(de Palacios and Rodríguez, 2022; Nuur et al., 2025), which remains 
largely understudied as a distinct phenomenon, particularly within the 
ASM sector. Within the global South specifically, existing literature has 
largely implicitly addressed circularity through discussions of waste 
management, environmental remediation, toxicity assessment, tailings 
trading, tailings valorisation, and formalisation strategies, yet remains 
disconnected from explicit CE frameworks in informal mining and ASM 
contexts, resulting in limited examination of CE-informed tailings 
governance in these settings (Kossoff et al., 2014; Bansah et al., 2018; 
Osei et al., 2023; Arthur-Holmes and Vazquez-Brust, 2026). Relatedly, 
empirical research examining practical barriers to CE from multi- 
stakeholder perspectives in informal mining remains relatively sparse 
(Velásquez et al., 2022; Kahupi et al., 2024).

These analytical and empirical gaps are further complicated by 
inherent paradoxes embedded in informal and formal ASM mining 
development contexts. Arthur-Holmes and Vazquez-Brust (2026), for 
instance, identified four critical paradoxes that complicate CE transi
tions in ASM: (i) tensions between achieving positive impacts (liveli
hood generation, resource recovery) and reducing negative impacts 
(environmental degradation, health risks); (ii) tensions between 
informal and formal governance structures with competing legitimacies 
and enforcement mechanisms; (iii) tensions between local sustainability 
priorities and global environmental imperatives; and (iv) large-scale 
mining (LSM)-artisanal and small-scale mining (ASM) tensions 
regarding land struggles and mineral access. In addition to these para
doxes and tensions, however, existing CE frameworks, whilst valuable 
for formal contexts, lack contextually appropriate conceptual charac
teristics to address the unique and inherent specificities of informal 
mining sectors (Born, 2025; Arthur-Holmes and Vazquez-Brust, 2026).

In this paper, we address these gaps by investigating barriers to CE 
transitions in Ghana’s ASM tailings sector. Drawing on institutional 
voids and imaginary thinking, we ask two key questions: (1) How are 
voids in the tailings circularity sector created, maintained, and shaped by 
institutional imaginaries? and (2) What barriers emerge from these voids 
and/or impede circular economy transitions in ASM? In doing so, we make 
three interrelated contributions to the sustainability and development 
scholarship. First, we add a critical theoretical contribution to imaginary 
thinking in the sustainability transitions literature (e.g. Benner, 2025) 
by demonstrating how CE barriers are fundamentally rooted in 
competing institutional imaginaries – different ontological un
derstandings of what tailings are (commodities, commons, or waste), 
different moral claims about entitlement, and different visions of legit
imate economic relationships. Second, we add to existing (re)con
ceptualisations of institutional voids by characterising (informal) voids 
as not neutral absences but active spaces of contestation – socio- 
politically constructed configurations (Hasan and Bondy, 2025) that 
advantage some actors over others and also reveal whose interests 
benefit from their absence and how voids are actively maintained. 
Beyond these conventional notions, we also add to this scholarship by 
advancing ‘circular voids’ as an analytical lens for understanding how 
institutional traps for exclusionary dynamics in CE transitions become 
locked in through mutually reinforcing mechanisms and perpetuate the 
conditions for continued exclusion, particularly among informal actors 
and communities. Finally, we empirically expand the circular economy 
and informal mining scholarship by revealing that transitions in 
informal economies face distinctive barriers largely absent from main
stream literature that focuses on formal contexts. Using these empirical 

cases, we argue that effective CE transitions in informal mining contexts 
depend not only on technologies, markets, and regulations but also 
fundamentally on addressing competing imaginaries and negotiating the 
political and ontological conflicts that underpin persistent barriers to 
inclusion and sustainability.

The remainder of this paper is organised as follows: Section 2 reviews 
the literature and provides a theoretical guide to this paper. Section 3
provides context on Ghana’s ASM sector and tailings landscape; Section 
4 outlines the research design and methods; Section 5 presents the 
empirical findings; and Section 6 discusses the significance of our find
ings and provides conclusions.

2. Institutional voids and imaginary thinking in sustainability 
transitions

In this study, we build on critical scholarship on institutional voids 
and imaginary thinking (Jasanoff and Kim, 2009; Mair et al., 2012; 
Heeks et al., 2021; Benner, 2025) that departs from linear framings to 
recognise these as deeply political, socio-material and institutionalised 
arrangements shaping transition practices and futures. Within the 
management and business literature, institutional voids have tradi
tionally been understood as market failures requiring intervention and 
filling. Defined as the absence or weakness of institutions that support 
market activities and connect buyers to sellers (Khanna and Palepu, 
1997; Mair and Marti, 2009; Mair et al., 2012), institutional voids have 
been conceptualised as gaps to be remedied through institutional 
development. The dominant narrative suggests that businesses gain a 
competitive advantage by filling voids through the internalisation of 
missing market functions (Khanna and Palepu, 2010; Doh et al., 2017).

However, more critical scholarship departs from this benign view of 
void-filling and recognises institutional plurality, viewing institutional 
voids as ‘the intermediate outcome of conflict and contradiction among 
different institutional logics’ constantly negotiated through everyday 
interactions between differently positioned actors, producing contested 
institutional landscapes where certain absences serve some actors’ in
terests while disadvantaging others (Mair et al., 2012; Dieleman et al., 
2022). Recent work across the social sciences demonstrates that actors 
may not only fill voids but also strategically maintain, expand, or create 
new voids when doing so serves their interests (Yep, 2015; Heeks et al., 
2021; Daou et al., 2024). Related to this, and often overlooked, are 
informal institutional voids, which have been argued to emerge as 
distinctive spaces where established rules and norms face fundamental 
challenge, and responsibility for ‘solving’ emerging problems becomes 
dispersed among a broad range of actors rather than concentrated in 
discrete institutions (Hajer, 2003; Hasan and Bondy, 2025). These 
informal void frameworks have begun to challenge core assumptions of 
voids presented in the institutional voids literature, such as the 
assumption that voids create strategic opportunities for firms and in
termediaries that are best realised through market-based approaches. 
Rather, they constitute ‘active social spaces, rising out of existing and 
often conflicting institutions, where the logics, their supporting struc
tures and actors traditionally associated with the institutions, face 
persistent challenges to their ability to devise meaningful solutions to 
issues at the nexus of these institutions’ (Hasan and Bondy, 2025, p. 
207). We, therefore, adopt this dialectical and relational understand
ing of institutional voids, recognising that actors simultaneously 
respond to voids whilst also shaping them (Heeks et al., 2021). This is 
particularly salient in contexts characterised by formal-informal eco
nomic divides, where sustainability transitions must navigate competing 
institutional logics.

Alongside institutional voids, we draw on the concept of imaginaries 
to understand why certain voids persist and why stakeholders’ 
competing visions and meaning-making fragment sustainability transi
tions. Imaginaries are known ‘as the collectively held, ideationally 
created and discursively shaped representations about economic, tech
nological, cultural and/or political developments’ (Benner, 2025, p. 
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269). As argued within the literature, these imaginaries operate simul
taneously across temporal dimensions (imagined histories and futures) 
and spatial dimensions (imagined places and spaces), shaping how ac
tors understand, frame, and ascribe meaning to resources, relationships, 
and practices (Jasanoff and Kim, 2009; Adams et al., 2015; Benner, 
2025). In sustainability transitions, imaginaries fundamentally shape 
what futures actors envision and how they imagine solutions should 
unfold. Hermann et al. (2022), for instance, identified competing CE 
imaginaries organised around two key tensions, namely: ‘international 
drivers versus regional and local transition arenas' and ‘ecological 
modernisation versus sectoral transformation’. These competing imag
inaries shape not only what actors believe transitions should accom
plish, but critically, which spatial and institutional arrangements they 
perceive as legitimate. This is particularly important for grasping why 
competing visions often prevent coordinated action.

The interaction between voids and imaginaries is particularly 
consequential for sustainability transitions (Cardascia et al., 2021; Daou 
et al., 2024). Whilst sustainability transitions require institutional 
frameworks to coordinate actors, guide change, and ensure equitable 
distribution of costs and benefits (Geels and Schot, 2007) in settings 
characterised by (informal) institutional voids, such established frame
works are largely absent.

Drawing on these two theoretical dialogues, we situate our analysis 
within the sustainability transitions scholarship to challenge dominant 
framings that treat institutional voids and competing imaginaries as 
separate analytical concerns. Whilst each framing offers significant 
analytical value when used independently, combining these two lenses 
provides additional value, particularly for understanding CE transitions 
within informal economic settings such as ASM, where value chains exist 
in institutional grey zones with limited regulations and where market 
structures are informal or emergent. In such contexts, CE transitions 
depend fundamentally on how these voids and imaginaries shape or are 
shaped by actors’ shared understanding and competing visions of 
sustainability.

3. Formalisation, politics and state governance of ASM 
operations in Ghana

In Africa, the formalisation of ASM operations is a top-down, regu
larisation approach to bring informal artisanal or small-scale mining 
into the formal economy. In the context of Ghana, the ASM formalisation 
in the 1980s was not a deliberate government policy, but rather a 
component of economic restructuring and of loan conditionalities 
imposed by international organisations such as the World Bank and the 
International Monetary Fund. This was aimed at privatising state-led 
enterprises and small-scale mining operations. Indigenous mining 
groups were required to obtain small-scale mining licences so that they 
could operate within the formal economy (Tsikata, 1997). Here, we 
could argue that the formalisation of ASM operations in Ghana was 
purely top-down and externally driven, without consideration of 
customary land tenure systems, indigenous knowledge systems, and the 
complexity of mining enclaves, as manifested by the large-scale mining 
(LSM)-ASM cohabitation conflict. More broadly, this situation created 
further informalities, as the impact of structural adjustment programmes 
increased the involvement of rural inhabitants, farmers, and retrenched 
miners in ASM operations (Hilson and Potter, 2005).

In 1989, the Small-Scale Gold Mining Law, 1989 (PNDCL 218) was 
enacted to regulate and legalise the ASM (Tsikata, 1997). This legal 
framework provided the basis for classifying ASM into two types: legal/ 
registered small-scale mining and illegal/unregistered small-scale min
ing. However, Arthur-Holmes et al. (2026) consider this classification 
problematic because it does not address the LSM-ASM cohabitation 
conflict in mining communities where residents either struggle to access 
or lack access to mineral-rich lands for ASM operations. Although the 
law requires Ghanaians aged 18 or older to participate in ASM and 
obtain a mining licence and operating permits for gold or diamond ASM 

operations (Aryee et al., 2003; Tychsen et al., 2017), foreign nationals, 
including Chinese nationals and Burkinabes, have been found to 
participate in the sector (see Crawford and Botchwey, 2017). Past works 
have documented how local miners, community residents and tradi
tional authorities connived with foreigners, particularly Chinese na
tionals, to provide them with documentation for operations or to work in 
disguise for them (Crawford and Botchwey, 2017; Kumah, 2023).

ASM formalisation thus far has achieved little to no success due to 
ongoing environmental degradation, water pollution, and heavy metal 
contamination. Several scholars have contended that the rigid licensing 
application system and weak institutional capacity for enforcing envi
ronmental regulations have contributed to the increasing pervasiveness 
of informal ASM operations (Banchirigah, 2008; Hilson et al., 2017; 
Kumah, 2022a; Yankson and Gough, 2019; Balag’kutu, 2024; Arthur- 
Holmes and Ofosu, 2024).

In more recent narratives, some scholars have attributed the infor
mality in ASM to political elites who act as kingpins and financiers for 
illegal operations (Bob-Milliar and Agyekum, 2025). Such political fig
ures are linked to corruption and bribery within the sector (Crawford 
and Botchwey, 2017). These factors fuelling informality and illegality 
in the sector contribute to the ASM politics of participation and 
blame-shifting for the negative environmental ramifications of ASM 
operations. Indeed, corruption has been noted to be embedded in the 
everyday activities of informal gold mining across many global South 
countries, inlcuding state actors' involvement (Damonte, 2018). Other 
scholars have also argued that the lack of institutional acknowledge
ment of the heterogeneity of ASM operations contributes to the reluc
tance of unlicensed indigenous mining groups to obtain mining licences 
and operating permits (Kumah, 2022b; Arthur-Holmes and Ofosu, 2024; 
Donkor et al., 2025). As noted in other countries, including the Demo
cratic Republic of Congo (DRC) and Bangladesh, ASM operations and 
labour dynamics are diverse (Geenen and Bikubanya, 2024; Suykens 
et al., 2025). On this crucial issue, Arthur-Holmes et al. (2026) stressed 
that the lack of discourse on operating permits has shaped narratives in 
the Ghanaian policy and media milieus, where the public and infor
mal/illegal miners regard a small-scale mining licence as the sole 
requirement for commencing ASM operations and as an indication of 
operating within an environmentally sustainable mining code and 
conduct.

A burgeoning body of studies has highlighted government-imposed 
sanctions on informal/illegal ASM operations, coupled with mil
itarised conservation interventions, to clamp down on these operations 
and sanitise the sector (Hilson, 2017; Eduful et al., 2020; Ofosu et al., 
2024; Aziabah and Ayelazuno, 2024). Yet, the government has consis
tently failed to achieve those objectives. In fact, these interventions have 
resulted in human rights violations and injustices (Faanu and 
Asamoah-Gyadu, 2026) as miners are considered criminals and ban
dits (Tschakert, 2009; Crawford and Botchwey, 2018; Tuokuu et al., 
2020) who are sometimes beaten during military raids. Scholars have 
weighed in on the view that the government’s failure to address infor
mality/illegality in the ASM sector, and even to promote circular busi
ness models, stems from a large-scale mining ‘bias’. The bias occurs 
when the government favours industrial mining through tax reliefs and 
technical support to allure foreign investment and expand the LSM in
dustry (Hilson, 2019; Arthur-Holmes et al., 2022). Alongside these is
sues, there is currently limited to no conscious CE approach to ensure 
responsible production and improved environmental performance. 
Despite the ASM regulatory and policy framework undergoing a series of 
reforms (in 2006, 2019), and the current one in 2025), registered 
small-scale miners are not trained in circular mining practices. This 
circumstance has created informal economy-based interactions among 
rural actors who consider ASM waste valuable for reprocessing or 
recycling into building materials (Arthur-Holmes and Vazquez-Brust, 
2026). However, as required by the ASM governance framework, 
licensed operators must ensure that the mine tailings and waste disposal 
strategies set out in their Mining Operation Plan are implemented 
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(Tychsen et al., 2017). Also, regarding environmental degradation, 
heavy metal contamination and mine waste management, research 
scholarship highlights that informal ASM operators should continue to 
adopt informal social and environmental responsibility (ISER) practices 
by applying indigenous environmental knowledge systems embedded in 
African philosophies, particularly Akan philosophical perspectives, to 
address these challenges (Vazquez-Brust et al., 2024).

4. Sites and methods

Informed by interpretative phenomenological research (Sayer, 
1992), this paper draws on findings from a qualitative case study con
ducted from July 2024 to September 2024 on barriers to the circularity 
of ASM tailings in the Talensi Mining Area (TMA) and the 
Prestea-Bondaye Mining Area (PBMA) in Ghana. The focus of ASM op
erations in these mining areas is on gold extraction and processing. TMA 
comprises the Obuasi, Tarkwa, and Kejetia mining sites in the Talensi 
District of the Upper East Region of Ghana (see Fig. 1). Obuasi and 
Tarkwa mining sites were named as such because they reflect the 
characteristics of the historical mining towns of Obuasi and Tarkwa in 
Southern Ghana (Koomson-Yalley and Kyei, 2022; Mengba et al., 2022). 
Other TMA sites were also named after Kejetia and Accra because the 
continuous influx of people into the area for mining operations reflects 
the characteristics of the Kejetia market in Kumasi and the large 
movement of migrants into Ghana’s capital, Accra, in Southern Ghana 
(Koomson-Yalley and Kyei, 2022). However, the emergence of Cardinal 
Mining Limited in the mining enclave as a large-scale gold mining 
company resulted in the takeover of the Accra site, leaving the other 
three sites for ASM gold extraction (Arthur-Holmes and Mengba, 2024). 
In the Talensi district, agriculture is the primary economic activity, 
employing 78.3% of the population, followed by mining (5.2%) (Ghana 
Statistical Service, 2014). Given the high poverty incidence in northern 
Ghana, including in the district, the ASM operations provide economic 
pathways for many families, both locally and from afar, to earn a living 
and alleviate economic hardship (Arthur-Holmes and Mengba, 2025).

In the mining enclave, the land ownership structure is usufruct- 
based, which influences access to land. Unlike the TMA, the PBMA 
started gold mining during the colonial period and has continued till the 
present. PBMA is located in Prestea-Huni Valley Municipal District in the 
Western Region. In this study, PBMA is defined as the area stretching 
from Prestea to Bondaye, including mineral extraction and processing 
areas along the Bondaye-Nsuta and Bondaye-Gambia roads (Vazquez- 
Brust et al., 2024). The PBMA communities studied were Prestea and 
Bondaye (see Fig. 1). Mining sites along the Bondaye-Nsuta and 
Bondaye-Gambia roads were also considered in this study. A large 
number of individuals involved in ASM operations in the area are mi
grants from both urban and rural areas across the country 
(Arthur-Holmes and Abrefa Busia, 2022; Hilson and Hu, 2022). In the 
PBMA, ethnic dynamics are diverse, comprising different Akan groups 
and ethnic groups from Northern Ghana, including those from Talensi 
District. Such ethnic diversity makes PBMA a unique ASM hub with a 
range of mining operations, including open-pit, alluvial, and under
ground 'ghetto' mining (see Arthur-Holmes et al., 2022). Although re
ports indicate that agriculture is the primary economic occupation in 
PBMA, the proliferation of ASM operations and farmers' transition to this 
type of mining activity over the years have altered the area's economic 
characteristics. In these two mining enclaves, a common characteristic is 
that they host large-scale mining operations, and most ASM operations 
are conducted informally, without land tenure security and mineral 
rights.

In collecting our data, we drew on multiple sampling techniques, 
specifically purposive and snowball sampling, supported by social net
works and community contacts. This strategy was adopted because a few 
actors, including informal mining concessionaires, ASM operators and 
intermediaries, are involved in ASM circularity and its supply chain. To 
recruit these actors for semi-structured in-depth interviews and personal 

conversations (informal interviews), these sampling techniques pro
vided access and subsequently helped us obtain referrals to individuals 
within the tailings recycling and reuse supply chain. Given the first 
author’s familiarity with the PBMA enclave and subsequent research on 
CE practices and processes of ASM tailings, digital interviewing via 
phone and WhatsApp was conducted from 05 July to 8 September 2024. 
For the PBMA research, 13 ASM operators (including 1 tailings collec
tor/caretaker), 2 middlemen, 6 residents who utilised ASM tailings for 
construction purposes, and 2 workers from mining companies were 
interviewed.

In addition, informal interviews were held with 4 underground op
erators and 1 alluvial miner during the first author’s visit to Prestea and 
Bondaye on 31 July 2024. For the TMA research, 2 face-to-face in
terviews and 4 informal interviews were conducted with underground 
operators on 7 August 2025, of whom 2 operators doubled in their ca
pacity as informal pit claim holders and sponsors.1 In total, 34 in
terviews (both semi-structured and informal) were conducted (see 
Table 1). We included diverse actors in our research because CE appli
cations often involve a range of stakeholders, practices and processes.

Field observations and targeted discussions on the quality of ASM 
tailings and CE transitions were also conducted during site visits to the 
two mining enclaves. In accordance with research ethics, informed 
consent was obtained orally prior to both face-to-face and digital in
terviews. Interviewed actors were assured of the confidentiality and 
anonymity of their responses. More crucially, information and in
terviewees’ personal characteristics were de-identified, and conse
quently, pseudonyms were used to represent the interviewees. The 
interview recording was made non-compulsory, and those who con
sented were audio-recorded. Nonetheless, the face-to-face interviews in 
the TMA were not audio-recorded. In the TMA, where 2 participants 
could not speak Twi, a native speaker was hired to translate the ques
tions asked by the first author and the participants’ responses.

Following the completion of semi-structured in-depth interviews, the 
first author transcribed the audio recordings verbatim from the local 
languages used (Fante, Wassa and Twi) into English. To ensure the ac
curacy of the transcript, the second author verified that the transcrip
tions reflected the actual responses of interviewees from the PBMA. 
Next, all written interview responses, audio-transcribed interviews, field 
observation notes, and personal conversation notes were combined to 
form the data transcript for analysis. The data transcript was then ana
lysed by applying the six stages of thematic analysis (Braun and Clarke, 
2006): familiarisation, coding, generating themes, reviewing themes, 
defining and naming, and reporting (writing up). Coding was carried out 
manually and textually. Upon completing all stages of thematic analysis, 
we deliberated again on the themes generated and on whether we could 
theorise or conceptualise our findings. This additional analytical strat
egy, which delved deeper into similarities and differences in patterns 
across the two case studies, offered a pathway for theorisation and 
concept development to explain the barriers to and the maintenance of 
ASM tailings circularity.

5. Findings

Here, we organise the findings around five interconnected themes 
that reveal the complex dynamics of barriers to the creation and main
tenance of ASM tailings circularity, and their consequences for CE 
transitions. First, we examine how limited regulation creates spaces for 
informal governance whilst enabling exploitation in ways that impede 
CE transitions. Second, we analyse competing imaginaries and cli
entelistic networks that fragment collective action. Third, we explore 
how market-making dynamics fill commercial gaps but concentrate 
power among large-scale miners. Fourth, we investigate technological 
deficits that create health hazards whilst reinforcing dependence. 

1 These are mainly the financiers of the (underground) mining operations.
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Finally, we examine how partial social acceptance creates legitimacy 
voids and concerns. Together, we demonstrate how institutional voids in 
Ghana’s ASM tailings sector are not merely gaps to be filled but are 

actively shaped by socio-economic interests and competing visions that 
create barriers to the equitable development of the circular economy.

5.1. Limited regulation, and the complicated creation and maintaining of 
CE voids

The tailings management landscape in Ghana’s ASM sector is char
acterised by a profound regulatory absence, operating within formal- 
informal systems. Whilst large-scale mining companies operate within 
formal regulatory frameworks – holding mining leases, environmental 
permits, and legal recognition from the Minerals Commission – the ASM 
sector operates largely informally (or illegally), with minimal regulatory 
oversight. Across our study sites, we found that these regulatory gaps 
and asymmetries between formal and informal mining actors created 
barriers to CE transitions on how tailings were managed and recycled in 
several ways.

First, in stakeholders’ narratives, it was noted that regulatory 
absence or gaps not only allow divergent practices among actors but also 
enable ‘dangerous’ informal practices that affect the transition to CE in 
relative terms. The most severe consequence is evident in areas such as 
Abosso, where small-scale miners have begun recycling tailings for their 
own benefit rather than selling them to large-scale miners. At most 

Fig. 1. Maps showing the study communities and their respective districts in Ghana Source: Authors’ construct.

Table 1 
List of interviewees across study sites.

Interviews groups Number of Interviews 
(Semi-structured and informal) n ¼
34
PBMA sites 
(Bondaye and 
Prestea)

TMA sites 
(Tarkwa, Obuasi 
and Kejetia)

ASM 
operators

Underground miners 10 4

Alluvial miners (Chang 
Fa operators)

5 −

​ Open pit miners 2 −

​ Tailings collector/ 
caretaker

1 −

Tailings middlemen 2 −

Community residents 6 −

Mining company workers 2 −

Informal pit claimholders/ASM sponsors − 2
Total 28 6
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mining sites, particularly among ASM operators and tailings collectors, 
there are no safety practices to guide tailings collection or even the local 
processing of tailings, unless they are sold to mining companies whose 
gold recovery operations have standard environmental and safety reg
ulations.2 Operating outside any regulatory framework, therefore, these 
informal recycling operators use cyanide to recover gold from ASM 
tailings, which has become a problematic practice in some mining en
claves. For instance, in Talensi, we found that, due to the absence of 
regulations on tailings recovery, informal ASM operators engage in 
tailings reprocessing through cyanidation, which is considered to pose 
widespread health risks to ASM-induced community ecosystems. In 
these communities, such as Tarkwa and Kejetia in TMA, it was observed 
that informal pit owners and sponsors3 process tailings (milled ore) 
through oven basins, which have also been argued to be used for pro
cessing tailings (mainly leftovers from washed milled ore). This unreg
ulated reprocessing of tailings to recover gold has increasingly been 
recognised as a highly hazardous practice, where toxic fumes can cause 
explosions if containment is not properly implemented.4 This problem 
extends beyond the informal sector. Even among those who operate 
legally under mining rights and permits, cyanidation is not carried out 
professionally, which undermines safer mining practices. Here, the 
formal-informal divide creates legal precarity for ASM operators. Whilst 
LSM companies operate with full legal recognition, ASM operators work 
in what they describe as the so-called illegal [category], which contains 
harmful chemicals. This status exposes them to potential health risks.

Theoretically, whilst formalisation and professional regulation might 
rectify these institutional asymmetries and reduce hazardous practices 
across both sectors, they do not necessarily ensure equitable outcomes 
for affected communities. However, despite formalisation appearing to 
address this regulatory gap, community respondents expressed signifi
cant resistance. They feared that if tailings reuse is regulated and for
malised, those who rely on it for livelihoods will lose access to resources 
they currently depend on, including shares that traditionally benefit 
local authorities and community members. Additionally, a tailings col
lector expressed concern that formalisation would eliminate collectors’ 
ability to earn income from tailings processing. In PBMA, for example, as 
one community resident asserted: 

Regularising the reuse of tailings for construction [and related pur
poses] to mitigate community risks would make it challenging for 
them to obtain free or cheaper tailings as sand. [This will be] because 
there would be strict environmental regulations that will impede 
recycling of tailings into the community for building [related 
activities].5

This resistance, therefore, also exemplifies a critical tension across 
different actor interests. Following the literature on formalisation pro
cesses (Arthur-Holmes and Ofosu, 2024), for instance, it can be argued 
that the barrier to circular economy development is not merely the 
absence of regulation but rather the configuration of regulations them
selves, which intentionally or unintentionally (dis)empower different 
actors.

Additionally, whilst permitting and regulatory frameworks are 
considered to have clear effects as bottlenecks to informal ASM circu
larity, which is consistent with previous studies (Kinnunen and 
Kaksonen, 2019), we also found that enforcement gaps and practices 
within these informal mining enclaves compound these challenges. 
Ghana’s militarised conservation approach exemplifies these enforce
ment barriers. Between 2016 and 2025, for instance, the Ghanaian 
government deployed military and police task forces against informal 

ASM operations – Operations Vanguard, Halt I, and Halt II. These mil
itary operations, intended to combat illegal mining (galamsey), 
frequently disrupt indigenous ASM operators’ access to mining sites. In 
PBMA and Talensi, stakeholders noted that the militarised conservation 
approach, which is frequent in these areas, prevents indigenous mining 
groups from carrying out their usual informal hard-rock and alluvial 
operations. When LSM companies hold exclusive concessions, they 
further exclude indigenous ASM operators from accessing mineral-rich 
lands, denying them the resource base needed to generate tailings for 
CE transitions. Together, these enforcement actions and land access 
barriers create unpredictability that makes tailings availability unstable. 
Stakeholders across our study sites also increasingly noted that without 
reliable access to mining sites and protection from enforcement action, 
informal ASM operators cannot consistently generate or collect tailings, 
rendering CE adoption an uncertain livelihood strategy. Although young 
people may take up temporary employment in tailings collection and 
reprocessing for income, the lack of institutional security and access to 
resources undermines sustainable CE business models.

5.2. Tailings as commodity, commons or waste: competing imaginaries 
and fragmentation as barrier

Perhaps the most fundamental and cross-cutting barrier to the 
development of CE in Ghana’s ASM tailings sector lies in the radically 
different ways in which various stakeholders understand and frame 
what tailings are, who should have access to them, who should benefit 
from them, and what the CE should mean. Across our study sites, we 
found that whilst formal mining companies must comply with envi
ronmental regulations for tailings disposal, the overall regulatory gaps 
and informality among other key actors within the tailings value chain 
for recycling and reuse – whether ASM operators, collectors, or com
munities – have enabled them to develop their own practices and 
governance arrangements as well as differential and competing visions 
for CE transitions. These imaginaries most often create irreconcilable 
conflicts or ontological differences that prevent or slow the shared vi
sions or coordinated action across the different stages of circularity 
among various stakeholders, as noted below.

For tailings collectors and some ASM operators, tailings represent a 
business commodity that requires investment and technology. From this 
perspective, recycling tailings is viewed as a business enterprise where 
technology and funds need to be mobilised to improve it. An ASM tail
ings collector argued that the collectors should be compensated for the 
labour and risk involved in gathering and transporting tailings, and that 
they require appropriate technology to treat these tailings and neutralise 
toxic chemicals to secure better prices. In line with these visions, many 
ASM operators and collectors have developed their own collection and 
processing methods, often without safety oversight or environmental 
monitoring due to the lack of ‘formal procedures for tailings collec
tions’.6 In Prestea, for example, one middleman noted: 

…[The] environmental monitoring for tailings processing by pit 
owners/sponsors was conducted by themselves, not by any estab
lished institutions responsible for best mining and [tailings reproc
essing]. But one thing is clear: operators participate in this [tailings 
trading] to generate income, [but] not to ensure responsible mining 
to protect the environment and to consciously reduce waste accu
mulation [or to participate in the adoption of the circular economy in 
ASM].7

This commodity framing justifies charging for access and concen
trating on profitable use or practices. An alluvial miner in Prestea 
indicated these dynamics, noting that some youths have begun to see 

2 Interview with Changfa operator, Male, Prestea, 08 July 2024.
3 Sponsors are the financiers of underground ASM operations by providing 

funds to locco boys (helpers) and chiselers for food and mining inputs.
4 Interview with pit owner in Talensi mining area (Tarkwa), 7 August 2024.
5 Interview with female resident, Prestea, 8 September 2024.

6 Interview with a Chang Fa operator, Male, Prestea, 08 July 2024.
7 Interview with an intermediary (middleman), Male, Prestea, 5 August 

2024.
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value in tailings and in recycling discarded material to generate income. 
Similarly, large and medium-scale mining companies share this imagi
nary, viewing some tailings as profitable resources over which they 
reprocess tailings ‘legally’ using their mineral rights/permits. In line 
with this noted vision, for instance, these companies, operating 
formally, have established internal systems for tailings grading, pricing, 
and sale that serve their commercial interests. They prefer the under
ground extracted tailings compared to the alluvial mining tailings 
because of their [tailings] ore value (profitability), composition and 
gradation8.

Other actors, such as traditional leaders and community members, 
perceive tailings as community property or commons. Tailings, espe
cially those deemed waste, are viewed as common resources available to 
everyone that can facilitate reuse for building activities. For example, as 
a female community resident in Bondaye indicated: ‘tailings waste 
sometimes are recycled for free when left there [discarded], but other 
times not for free, especially if the operators or some individuals want to 
sell them’.9 Other residents interviewed argued that tailings should be 
freely accessible to community members, since informal miners have 
already extracted the ore. Nonetheless, underground miners/operators 
stressed that they extracted only 40% or 30% of the gold from the ore, 
with the remainder left in the tailings. However, central to this imagi
nary was the notion that tailings fall under customary land rights, owned 
by traditional authorities, entitling them to shares in any commercial 
transactions. Such customary claims also meant that even as a 'com
mons', access to tailings remained governed (partly) by traditional au
thority, particularly regarding tailings on customary lands, outsider 
access, and/or access mediated through social networks and rights, 
more evidently in the case of alluvial mine tailings.

In a related but distinct framing, in some areas, many community 
members view tailings as abundant waste that should be freely accessible, 
particularly to those with limited financial means. From these actors, 
tailings are seen as materials that mining companies have discarded, and 
communities should be allowed to use them as sand for construction 
works and for flood protection measures such as filling low-lying areas, 
strengthening riverbanks, and raising ground levels in flood-prone 
zones, without payment. Across some communities, the emphasis here 
was on survival needs, ‘universal’ access and the pragmatic reuse of 
tailings, unconstrained by customary rights or commercial transactions.

Overlaying these imaginaries and visions are clientelistic relation
ships and networks that facilitate, but also further fragment interests. 
For instance, we found that some communities align with specific 
companies based on employment and corporate social responsibility 
benefits rather than sector-wide interests. In Prestea, for instance, 
communities prefer that Prestea Sankofa Gold Limited purchase their 
tailings because it benefits the community, and, conversely, Sankofa 
Gold Limited benefits from the community by employing some com
munity members. 

‘..the leaders [traditional authorities] have advised us to sell our 
tailings to the mining company in Prestea rather than companies 
outside the area. In this case, the community can benefit directly 
from the mining company in the area [particularly Sankofa Gold 
Limited]’.10

From the above sentiments, visions and collective sense-making 
dynamics, these clientelistic ties and fragmented configurations create 
self-interested local arrangements where communities support settle
ments that benefit them locally, even as these same arrangements 
exploit ASM operators or exclude other companies operating in different 
communities and mining enclaves. For example, an alluvial mining 

operator explained how external mining companies are more comfort
able trading with communities with which they have established a 
relationship: ‘Adamus Mining Company in the Nzema area used to 
purchase (smooth) tailings from the crushing and processing unit op
erators in Prestea, but they had recently stopped coming to Prestea’.11 It 
was also argued that other mining companies [are] using [profits] to 
develop other communities as part of their social responsibilities. These 
clientelistic ties, competing loyalties, and differing or fragmented vi
sions, or goals and configurations seemingly prevent or impede collec
tive action toward conscious CE adoption or transition in the ASM 
sector.

5.3. Market-making (dynamics) fills commercial voids but remains a key 
barrier

Despite the existence of a ready market and symbiotic networks that 
enable the trade and purchase of tailings, these dynamics are not 
neutral. Across study sites of PBMA, for instance, the informal ASM 
tailings market structures are characterised by parasitic relations and 
exploitative dynamics shaped by LSM companies' control over pricing, 
grading, and terms of exchanges which deepen inequality, create sys
tematically poor pricing, and marginalise ASM operators and tailings 
collectors. Within the informal-formal tailings value chain, these dy
namics operate through multiple market mechanisms that create bar
riers to circularity in ASM.

First, in their narratives, interviewees explained that LSM companies 
determine prices indirectly for their own benefit by using processing and 
grading mechanisms as bargaining tools of exploitation. The funda
mental issue is that LSM companies monopolise and determine the value 
of tailings by conducting grading assessments and ore assays internally, 
using methods and equipment that ASM operators cannot access, un
derstand, or verify. This creates information asymmetries that system
atically disadvantage sellers. Several ASM operators and a tailings 
collector/caretaker interviewed described being powerless in price ne
gotiations because they simply have to accept whatever assessment the 
mining companies provided. They often do not know if they are 
receiving fair value for their tailings or whether the price is deliberately 
kept low through undervaluation. Linking the exploitation dynamics in 
tailings trading more broadly to ASM operations, there are other forms 
of exploitation evident through ASM labour control and organisation 
(Fisher, 2007; Kwao, 2024; Arthur-Holmes and Matey, 2025).

Second and relatedly, this knowledge disadvantage is further rein
forced and intensified when combined with monopoly or oligopoly 
market conditions within the tailings value chain. In stakeholders’ ac
counts across both study sites, the market structure itself eliminates 
alternatives that might allow operators to escape unfair pricing. In many 
areas, only one or two LSM companies purchase tailings, giving them 
monopoly power. For instance, an underground miner explained that 
mining companies were previously competing among themselves [to 
buy tailings] but the growing and recent involvement of traditional 
authorities has defused such competition, [and thus] empowering the 
mining companies within their enclave.12 Such monopolistic structures 
have also created entry barriers. Because processing tailings at scale 
requires capital, technology, and permits that mining companies pre
dominantly possess, informal ASM operators lack these resources or 
funding. In the PBMA enclave, some ASM operators were concerned that 
granting monopoly status to mining companies such as Prestea Sankofa 
Gold Limited would lead to lower prices and a competitive disadvan
tage, which, in turn, would reduce their bargaining power and pricing 
capacity. Although the alleged favour to Sankofa Gold Limited, which 
promotes community-level or local mining enclave sourcing of tailings, 

8 Informal conversation with underground/ ghetto miner, Male, Prestea, 31 
July 2024.

9 Interview with a female community resident, Bondaye, 01 September 2024.
10 Interview with tailings collector/caretaker, Male, Prestea, 23 August 2024.

11 Interview with an alluvial mining operator, Male, Prestea, 05 August 2024.
12 Interview with an underground pit helper (locco boy), Prestea, 06 July 

2024.
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is regarded by some as a laudable initiative supporting local develop
ment, operators emphasised that it ‘disadvantages ASM operators and 
tailings actors by restricting their ability to negotiate higher prices, 
given other companies’ interest in buying the waste’.13 In the absence of 
alternatives and with limited bargaining power, market dynamics create 
a ‘take it or leave it’ situation in which large-scale miners set the terms 
unilaterally, controlling what gets reprocessed. This was starkly high
lighted in an interview where an operator candidly explained their 
dilemma: 

Currently, market prices for tailings sold to mining companies are 
low and they [the mining companies] exploit us of our hard work in 
gathering them. …In Prestea, we will stop selling tailings to mining 
companies if we can conduct cyanidation. We do not know how to 
reprocess tailings using that [cyanidation], as practised by galamsey 
operators in Abosso. But if the government regulates the tailings 
collection market [Minerals Commission and Ministry of Lands and 
Natural Resources], we will get a fair [and competitive] price.14

More importantly, this statement and the preceding discussions 
reveal deeper profitability barriers affecting operators. When operators 
cannot verify prices and suspect they are being exploited through 
deliberately low assessments, selling tailings becomes economically ir
rational. Rather than participate in a market they perceive as system
atically unfair, some operators (particularly alluvial miners) rationally 
choose to abandon tailings on mining sites or sell them to other actors 
for alternative uses, such as plastering or construction fill. This with
drawal from participation directly undermines tailings circularity, 
which is a core requirement for CE adoption. In Prestea, interviewed 
miners perceived that market dynamics in tailings collection and trading 
impose severe constraints on the earning potential of ASM operators, 
including community crushing space, unit owners, and alluvial opera
tors. Unlike other areas such as Abosso and Talensi areas who are 
knowledgeable of cyanide and arsenic-based tailings recovery, many 
local operators in PBMA are constrained by their lack of advanced 
knowledge of arsenic and cyanide-based tailings recovery and are 
trapped between impossible choices and dilemmas such as (i) selling the 
ASM tailings at exploitative prices determined by knowledge and market 
monopolies, (ii) process unsafely without proper knowledge or equip
ment, or (iii) a scenario where they abandon tailings entirely or replace 
with more profitable news ones, which overall affect or stalls the 
circularity processes.15

So, in relative terms, market informality perpetuates inequality in 
the tailings value chain in ways that directly delay circularity and pre
vent CE adoption. The informal nature of these markets also means they 
operate without the protections that formal markets might provide, such 
as price transparency, dispute resolution mechanisms, and regulatory 
oversight of trading practices. Despite this, several respondents, 
including both ASM operators and intermediaries, noted that some LSM 
companies have subtly resisted regulation that would equalise bargai
ning power because the current arrangement serves their interests. In 
effect, market-making by LSM companies fills the commercial void but 
paradoxically widens the circular economy void. The market exists, yet 
when operators choose to reduce or refrain from selling tailings due to 
exploitative market conditions, rather than participate in unfair ex
changes or dispose of them to other users, the actual circulation of 
materials necessary for CE is delayed with significant impacts.

Thirdly, interviewees, specifically the miners and pit owners, also 
reported how the limited financial capacity of tailings collectors and 
intermediaries seeking to create entrepreneurial opportunities and 

generate a steady income stream has impacted their actual participation 
in CE markets. It was noted that these actors often lack the funds to fully 
participate in ASM circularity and operate at a scale capable of driving 
meaningful market dynamics, and as a result, they view ASM tailings 
circularity as small-scale economic operations, incapable of increasing 
monetary benefits for CE actors within the value chain. Certainly, 
adequate financial resources are seen as a key enabler of technologically 
inclined CE transitions in the ASM sector. In explaining this, some 
miners argued that with sufficient funds, CE actors could increase the 
scale of their tailings circularity operations by employing more 
personnel and deploying technological resources and machinery, 
particularly through the purchase of excavators and trucks to collect and 
transport tailings from ASM sites. However, this is [largely] not the case 
currently. For actors who treat tailings collection as either employment 
creation or a profit venture, financial barriers not only shape market 
dynamics and the scale of operations for profit but also influence the 
extent of environmental benefits. Indeed, some ASM miners stressed that 
actors with greater financial resources could excavate several heaps of 
tailings left abandoned at ASM sites, which, in turn, provides an op
portunity to prevent flooding, especially where tailings block drainage 
pathways (see Arthur-Holmes and Vazquez-Brust, 2026), For instance, a 
recent visit to PBMA shows that a large amount of tailings considered 
valuable only for building applications remains unremoved and it was 
feared that if these tailings are not properly managed, flooding would 
become a common natural disaster in mining enclaves. In contrast, in 
the TMA, ASM operations are embedded locally within communities, 
with underground pits and processing centres located between people's 
houses. In this context, limited finances are not currently necessarily 
seen as a barrier to tailings circularity. This is because owners of 
washing/processing centres have ceased selling tailings to other in
dividuals, preferring to reprocess them directly. However, some in
terviewees suggested that as ASM operations continue to expand, 
tailings generation will increase and eventually exceed TMA commu
nities’ capacity to accommodate tailings storage for reprocessing, 
resulting in the shifting and reconfiguration of ore processing within 
community spaces over time. In some of these areas, early signs of this 
are already visible. Similar community-based processing dynamics are 
also found in parts of PBMA, such as along the Prestea-Bondaye road 
stretch and in Prestea-Asompa, though without the underground hard- 
rock mining dimension. While a full exploration of spatial dimensions 
is beyond the scope of this study, we found that spatial contextual 
configurations or differences across mining sites reveal divergent views 
on limited financial resources as a barrier to ASM tailings circularity. 
Nonetheless, financial support from the government was suggested 
across sites as a requirement to promote effective circular economy 
implementation for better tailings management that balances addressing 
environmental issues and creating economic opportunities for youth in 
rural communities.

5.4. Technological barriers

The CE literature recognises that technological barriers constitute 
key obstacles to CE adoption (De Jesus and Mendonça, 2018; Souza Piao 
et al., 2024). Within informal ASM contexts, technological barriers 
manifest and interact with institutional voids distinctively. Across our 
study sites, we identified technological deficits, which stakeholders 
discussed in two ways. One clear barrier noted was the absence of 
appropriate, accessible technology for safe tailings treatment before 
tailings collectors and ASM operators recycle them into community 
spaces. Within the ASM circular value chain, chemicals such as lime 
(calcium hydroxide), sodium hydroxide, and other alkaline substances 
can reduce the mobility of heavy metals and neutralise acidic com
pounds. However, these technologies remain largely inaccessible to 

13 Interview with an intermediary (former middleman) in Prestea, 06 
September 2024.
14 Interview with a tailings caretaker, Male, Prestea, 23 August 2024.
15 Recent field observations as of March 2026 show emerging cyanidation of 

ASM tailings by young Burkinabes in PBMA, specifically Bondaye.
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informal ASM operators and community members due to techno-struc
tural barriers like ‘limited access to use chemicals’,16 costs, and unreg
ulated ‘safe’ supply chains at the community level. These 
techno-structural barriers reinforce dependence by creating additional 
health risks for key actors, particularly operators, collectors and resi
dents. For instance, as noted by residents, children inhale chemicals 
from tailings whilst playing on them (Arthur-Holmes and 
Vazquez-Brust, 2026). Another example frequently mentioned by 
household heads was that when chemicals in tailings are used in resi
dential buildings and not neutralised, such residents inhale them at 
home, with ‘heat from toxic chemical compounds diffusing in the af
ternoon or night’.17

The second barrier concerns access to mercury-free gold-recovery 
technologies. Informal ASM operators do not employ mercury-free 
technologies, creating tailings that contain mercury, arsenic, and other 
toxic compounds, posing severe health risks during recycling activities. 
In discussing this barrier, whilst operators acknowledged that mercury- 
free technologies would require government support and affordable 
supply chains, they simultaneously and frankly admitted that the gov
ernment will not support such informal operations. As one alluvial miner 
stated: ‘even the government is looking to arrest galamsey operators, 
and how much more to support [them] with mercury-free processing 
technologies’,18 unless the mining operations are legal. This is because 
informal ASM operators exist outside formal regulatory frameworks, 
making government assistance incompatible with enforcement priorities 
that criminalise unlicensed mining activities.

Thus, the technological barrier reflects deeper institutional voids 
around knowledge transfer, affordability, and legal status. Whilst 
informal ASM operators cannot access technologies because they lack 
legal status, they simultaneously cannot gain legal status without 
demonstrating same safe practices required for those very technologies. 
Hence, beyond such practices reflecting a tailings paradox as argued by 
Arthur-Holmes and Vazquez-Brust (2026), it also creates a circular void 
where ‘disadvantaged’ actors are seemingly caught in cycles of adverse 
incorporation. For instance, under Ghana’s Environmental Protection 
Agency Act (Act 490) and Minerals and Mining Act (Act 703), only 
licensed miners with approved environmental management plans can 
legally purchase industrial chemicals for tailings treatment (Ofosu and 
Arthur-Holmes, 2025). As a result, informal operators who most need 
neutralising technologies are ‘legally’ barred from accessing them due to 
their unlicensed status. Such circular voids create additional barriers 
and traps, where informal operators and community members who most 
need access to safe technologies remain systematically excluded. In 
mining areas such as Abosso and TMA, as indicated, some operators 
have employed illicit means to obtain chemicals for reprocessing 
tailings.

5.5. Partial acceptance as a barrier

In Ghana’s ASM sector, as in other informal mining contexts, the 
adoption of tailings for CE purposes depends heavily on social accep
tance. Beyond the competing imaginaries and fragmented narratives 
discussed earlier, we found that partial social acceptance19 of tailings 
reuse creates a distinct legitimacy crisis. This partial acceptance be
comes a barrier through two key mechanisms, namely through (i) 

perceived tailings quality and (ii) information voids that undermine 
trust and broader acceptance.

Across most sites, particularly in PBMA, ASM operators and com
munity residents discussed how quality voids create selective accep
tance and hinder universal adoption of tailings as construction 
materials. The fundamental issue is that in most of these areas, many 
community members have not accepted tailings from alluvial mining 
operations as appropriate substitutes for extracted sand for construction. 
This rejection stems from significant quality variations and physical 
impurities that render tailings unreliable and inferior to conventional 
sand. Often these tailings contain tree branches, gravel, diesel [oils], and 
metal objects. As one community resident explained: 

Some tailings are not good and unsuitable for use in plastering. The 
quality is low. You can see sticks, unwanted stones, and oil [diesel] 
traces in it. Only the ‘somp’[smooth tailings] from milled and pro
cessed hard rocks is often accepted by the community members, but 
somp boys or owners will not sell to you unless you know someone at 
the crushing. Even with this, unless the somp is considered [an ab
solute] waste, not needed… and becoming a burden at the [washing] 
site.20

In order to use tailings, these impurities need to be removed. How
ever, because quality varies so significantly and many tailings are 
demonstrably low-quality or low-priced materials, only some people, 
primarily those who prioritise affordability over quality, accept and use 
them. Those with means, resources, or choice reject low-quality tailings 
entirely. This quality void creates a two-tier system where only those 
with limited financial means accept low-quality (inferior) or low-priced 
materials. As one ASM operator stated: ‘the poor residents who preferred 
these low-quality tailings because of their lower price’.21 These tailings 
are therefore not widely accepted or recognised as appropriate con
struction materials, when they are seen as second-class substitutes 
suitable only for those who cannot afford better alternatives.

On the other hand, both operators and community members across 
multiple sites also noted how information voids on the quality and 
chemical composition of materials create distrust and uncertainty that 
impede informed consent and broad social acceptance. These chemical 
safety issues in the tailings, which according to some, also reflected the 
lived experience of environmental contamination and health impacts in 
mining communities. According to our discussions with the operators 
and observations in TMA, the barrier extends beyond safety concerns 
alone. It was explained that communities and users had limited or no 
access to reliable information on which tailings contain which chem
icals, at what concentrations, and with what risks.22 For instance, within 
these informal mining settings, there is no independent testing, no cer
tification system, no trusted third party that can verify safety claims, 
hence there is also no proper mechanism to treat tailings to remove 
chemical compounds, and even if communities wanted to use tailings, 
they have no way to ensure adequate treatment has occurred. As one 
community member explained, concern about the possibility of chemi
cal contamination creates uncertainty that no stakeholder can defini
tively resolve. Without trusted information systems and verified 
treatment mechanisms, communities cannot provide informed consent 
to the reuse of tailings. In light of this, some ASM operators stated that 
the lack of information on tailings, whether they contain chemicals or 
not, hinders community acceptance, as they cannot be regarded as 
equally important raw materials as extracted sand.23

These interconnected information-safety voids (i.e. the absence of 
testing systems or trusted verification), overall, create what several 

16 Interview with underground operator, Male, Talensi mining area (Kejetia), 
07 August 2024.
17 Interview with male resident in Prestea, 06 September 2024.
18 Interview with one alluvial miner, male, Prestea, 21 July 2024.
19 Tailings social acceptance in CE contexts refers to the degree to which 

communities, construction workers, and other stakeholders recognise and 
accept tailings as legitimate, safe, and appropriate materials for reuse in con
struction and other applications in the governance and management of tailings 
treatment and reuse.

20 Interview with a community resident, male, Prestea, 04 August 2024.
21 Interview with alluvial operator, Male, Prestea, 03 August 2024.
22 Informal discussion with underground operator, Male, Bondaye, 10 August 

2024.
23 Interview with community member, Male, Prestea, 06 September 2024.
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respondents described and what we term as legitimacy concerns, as most 
of these actors could not determine what is safe, which often creates or 
results in fundamental distrust that undermines or impedes coordinated 
action for different tailings reuse and reprocessing. By virtue of their use 
of tailings, community members are [automatically] the actors who bear 
the health risk.24

6. Concluding discussion

This paper investigates barriers to CE transitions in Ghana’s ASM 
sector by drawing on the concepts of institutional voids and imaginary 
thinking. In doing this, we add to the circular economy and mining lit
eratures (Upadhyay et al., 2021; Kahupi et al., 2023; Osei et al., 2023; 
Born, 2025; Nuur et al., 2025), by responding to critical calls for repo
sitioning and decentring how CE approaches and adoptions are theor
ised, understood and operationalised within the informalised ASM 
sectors (Arthur-Holmes and Vazquez-Brust, 2026). Based on a qualita
tive approach in two ASM mining enclaves, our analysis identified five 
interconnected barriers to CE transitions: (i) limited regulation creating 
fragmented governance, (ii) competing imaginaries fragmenting col
lective action, (iii) exploitative and restrictive market-making dynamics, 
(iv) technological deficits reinforcing dependence, and (v) partial social 
acceptance that generates tailings legitimacy concerns. Importantly, CE 
adoption in ASM communities often began as a livelihood necessity to 
diversify income sources or increase earnings rather than as a well- 
designed, conscious waste management practice to reduce mine waste, 
including tailings, to promote a responsible or green mining agenda in 
the global South. This livelihood-driven context amplifies the five bar
riers identified by (re)producing or perpetuating informality and 
exclusion, perhaps due to operators’ normalisation of informal practices 
or lack of resources and willingness to support the regulation and 
transparency that legitimate CE requires.

In line with the reconceptualised voids-filling literature (Mair et al., 
2012; Heeks et al., 2021; Hasan and Bondy, 2025), our findings illus
trate that institutional voids in the ASM tailings sector are actively 
constructed through political and economic dynamics shaped by 
competing imaginaries. Among our stakeholder groups, for instance, we 
identified three competing visions of what tailings are and who should 
benefit from them, whether they are seen as a commodity, as commons 
or waste. Relatedly, these competing imaginaries directly shape social 
acceptance and market dynamics of tailings reuse. Whilst past studies 
have identified technical, regulatory, and market-based barriers to CE 
adoption in the industrial large-scale mining industry (Upadhyay et al., 
2021; Born, 2025) and in waste management systems (Souza Piao et al., 
2024), we demonstrate that in addition to these, competing institutional 
imaginaries fundamentally also shape social acceptance in ways that 
impact the (re)creation, widening, or filling of voids and barriers to CE 
transitions.

Through this analysis, we make two key theoretical contributions to 
the scholarship and offer some policy implications. First, we add to the 
imaginary thinking in the sustainability transitions literature by 
demonstrating that barriers to CE in informal mining are fundamentally 
rooted in competing institutional imaginaries rather than discrete 
technical deficiencies. Existing CE barriers literature has focused on 
formal mining contexts (see for example, Upadhyay et al., 2021; Born, 
2025), but our findings reveal that in informal ASM contexts, these 
technical barriers are secondary manifestations of deeper ontological 
conflicts. The incompatibility of imaginaries means that no single policy 
intervention can resolve barriers without creating new exclusions. This 
aligns with broader transitions scholarship, which shows that competing 
imaginaries function as powerful drivers constraining what becomes 
politically and institutionally viable (Trencher and van der Heijden, 

2019).
Finally, throughout this paper, we add to the institutional voids 

literature by advancing and conceptualising circular voids as an 
analytical lens to better situate CE and sustainability transitions, which 
operate through mechanisms of structural entrapment, in which 
competing imaginaries actively construct and perpetuate self- 
reinforcing configurations that cannot be resolved through technical 
and formalisation interventions alone. In cyanidation for gold recovery, 
for instance, informal operators cannot legally purchase the necessary 
chemicals without permits, and they cannot obtain permits without 
demonstrating safe chemical handling practices. This supports our 
argument that barriers to ASM tailings circularity are not merely ab
sences or impediments, but active configurations that systematically 
entrench informal actors in cycles of exclusion shaped by power asym
metries and ontological conflicts. This notion of circular void helps reveal 
how seemingly disparate barriers interconnect through competing 
imaginaries to produce structural entrapment. Whilst this lens emerges 
from ASM contexts in Ghana, its relevance to other informal extractive 
economies requires comparative testing. Future studies can employ it to 
examine analogous entrapment mechanisms in other informal extractive 
and economic contexts, such as waste management and agriculture, 
where similar self-reinforcing dynamics are likely to constrain sustain
able transitions. Also, in understanding these voids and entrapment, 
another key area of investigation could build on prior studies that have 
examined cyanidation of ASM tailings (e.g. Velásquez-López et al., 2011; 
Verbrugge et al., 2021; Knoblauch et al., 2020; Pedersen, 2025), by 
applying this framing to interrogate the paradoxical nature of such 
transition technologies and how they shape human-nature interactions 
and socio-ecological risks across different geographies.

From a policy and practice perspective, these findings suggest that 
rather than imposing singular regulatory frameworks, governments 
should support multi-stakeholder dialogues that explicitly consider and 
negotiate competing visions of what the CE should mean. This finding 
suggests that hybrid governance arrangements combining formal and 
customary systems may be more effective than conventional formal
isation. Specifically, policies should support: (i) collaborative platforms 
where large-scale miners, ASM operators, and traditional authorities 
jointly set pricing mechanisms and quality standards; (ii) capacity- 
building programmes enabling ASM operators to conduct independent 
tailings assays, reducing information asymmetries; and (iii) benefit- 
sharing frameworks that recognise traditional authorities' customary 
claims whilst ensuring ASM operators and marginalised communities 
receive fair compensation. Such support should be coupled with tran
sitional pathways toward formalisation that account for operators’ 
existing capabilities and livelihood needs (see Arthur-Holmes and 
Vazquez-Brust, 2026).

Whilst our paper draws its findings from qualitative fieldwork across 
two ASM mining enclaves in Ghana, our analysis points to questions that 
require investigation across other informal mining contexts and geog
raphies, particularly regarding circularity practices on mine waste 
management, ecological harm and environmental degradation, and 
links to livelihood criticality and formalisation approaches. Although we 
have initiated this latter effort in other publications from the research 
project, targeting practice-based and lived geographies-specific policy 
insights and recommendations (Arthur-Holmes and Vazquez-Brust, 
2026), future research must assess whether circular economy strate
gies that centre on informal actors’ imaginaries and lived realities could 
more effectively support both sustainability transitions and livelihood 
security in informal mining contexts, particularly in addressing tailings 
paradoxes. Overall, our analysis thus demonstrates that in informal 
mining contexts, the question is not simply whether voids can be filled 
and generate barriers to CE transitions, but rather through whose 
imaginaries and by whom they are filled, and fundamentally, the need to 
understand the soft institutional structures that shape what (circularity) 
becomes possible.24 Interview with a former tailings middleman, Male, Prestea, 06 September 

2024.
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