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ABSTRACT ARTICLE HISTORY

The mining sector plays a crucial role in the economies of West Africa and Received 5 September 2024
Western Australia, contributing to GDP, employment, and foreign Accepted 1 December 2024
exchange earnings. However, the sector also faces environmental, social, KEYWORDS

and health challenges, including land and water degradation, human COVID-19 management
rights violations, and occupational hazards. The COVID-19 pandemic wor- strategies; mining response;
sened these challenges, affecting aspects of the mining industry. This West Africa; Western
systematic review follows the Preferred Reporting Items for Systematic Australia; emergency
Reviews and Meta-Analyses (PRISMA) guidelines for literature search and preparedness policies
selection. PubMed and Google Scholar were searched for relevant articles

published from 2019 to 2023. Inclusion criteria encompassed studies

focusing on COVID-19 management strategies in West Africa and

Western Australia mining sectors. Mining industries in both regions

adopted a spectrum of strategies. These included lockdowns and move-

ment restrictions, extensive testing and contact tracing, quarantine pro-

tocols, stringent health and safety measures, support for vulnerable

artisanal miners, technology integration to reduce human interaction,

flexible work arrangements, and mental health support. Some companies

diversified their supply chains, and community engagement programmes

aimed to inform and support local populations. However, these strategies

often led to disruptions, work stoppages, and reduced production.

Lockdowns affected mining community mobility and COVID-19 cases

among miners. Mental health concerns arose, particularly in Western

Australia, due to isolation measures and job insecurity. The COVID-19

pandemic had profound effects on mining industries in both regions.

We have provided insights for future research and industry practices,

emphasising the necessity of resilient strategies to protect both well-

being and economic stability during pandemics.

1. Introduction

The global mining industry is a significant economic driver, generating $711 billion in revenue from
the top 40 companies in 2022 (Demeubayeva, 2023; Dou et al., 2023; Hodge et al., 2022) It
significantly contributes to the GDP, employment, and foreign exchange earnings of many countries
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worldwide (Ahadjie et al., 2021; Kabore et al.,, 2021). The sector’s influence spans various economies,
underpinning both local and global economic stability. For example, Western Australia plays
a pivotal role, contributing over 40% of Australia’s total export revenue from minerals like iron ore
and gold (Department of Mines, Industry Regulation and Safety, Western Australia, 2021).
Meanwhile, West Africa is responsible for approximately 30% of global gold production (African
Development Bank, 2021) (Africa & Bank, 2022; Takyi et al., 2021). These regions are vital to the global
mining sector and its resilience, particularly during disruptions like the COVID-19 pandemic.

Notwithstanding its significance, mining activities also give rise to a range of environmental,
social, and health concerns, including but not limited to, land degradation, water contamination,
human rights violations, and occupational safety and health hazards (S. Hoban et al., 2021; Maul
et al., 2024; World Health Organization [WHQ], 2020; Y. Zhao et al., 2022). The outbreak of the COVID-
19 pandemic further compounded these challenges, affecting millions worldwide and causing
disruptions across various facets of life and work (Bonnet et al., 2021). The mining industry, grappling
with the multifaceted impacts of the pandemic, faced an unparalleled conundrum: the imperative to
safeguard the health and safety of its workforce and communities while simultaneously ensuring the
economic viability and sustainability of its operations (Fernandes, 2020; Hamisi et al., 2023; Haule,
2021; Thomas et al., 2022).

Globally, different regions, countries and industries have adopted a diverse array of strategies to
manage the pandemic, encompassing measures such as lockdowns, travel restrictions, testing,
contact tracing, isolation, quarantine, vaccination campaigns, information, communication and
digital technologies and public health interventions (Ahadjie et al., 2021; Hamisi et al., 2023; Kekeg
et al., 2022; Susanto et al., 2022) as well as corporate social responsibilities (CSR). During the COVID-
19 pandemic, mining companies expanded their CSR initiatives to support local communities,
providing critical resources such as medical supplies, food relief, and financial aid to help mitigate
the crisis’s socio-economic impacts. These efforts aimed to strengthen community resilience while
addressing urgent public health and economic needs (Asibor & Moru; Frederiksen, 2019; Kubiczek &
Hadasik, 2022; Singh & Sharma, 2024; J. Zhao, 2021). These efforts not only addressed immediate
needs but also reinforced long-term community resilience, aligning with broader ESG and sustain-
able development goals (Hilson, 2012; Hilson et al., 2023). Additionally, the pandemic highlighted
the challenges of resource enclavity, underscoring the limited economic linkages between mining
operations and local economies, particularly in developing regions (Hilson et al., 2024). These
strategies wield disparate impacts on the mining sector, contingent upon the local context, the
nature and scale of mining activities, resource availability, infrastructure capabilities, and levels of
preparedness and resilience.

The COVID-19 pandemic significantly disrupted the global mining industry from 2019 to 2022 in
particular, causing production slowdowns, supply chain issues, workforce reductions, and price
volatility (Jowitt, 2020; Laing, 2020). For instance, mining output dropped by 5-10%, though gold
prices rose by 40%, and by 2021, demand for critical minerals like copper and lithium drove recovery
(E. C. Giese, 2022; Marimuthu et al., 2022). In sub-Saharan Africa, post-pandemic demand for green
energy minerals positioned the sector for growth (G Hilson et al,, 2021; Saha et al., 2022; Signé &
Johnson, 2021). Aside from its significant social, economic and health impacts the COVID-19 pan-
demic also provided a unique opportunity to observe potential environmental benefits within the
mining industry, particularly regarding air quality improvements. Studies have shown significant
reductions in pollution from industrial activities. For instance (Arregocés et al., 2021), noted air
quality improvements at a major Latin American coal mine during lockdowns (Arregocés et al., 2021;
Naqvi et al., 2021; Saha et al., 2022), similarly observed global declines in emissions, suggesting
valuable insights for sustainable practices in mining (Saha et al., Naqvi et al., 2021; 2022).

The rationale and exigency for a systematic review of the impacts of COVID-19 management
strategies on mining industries in West Africa and Western Australia stems from their similarities and
contrasts in mining landscapes, development and pandemic responses (Belinga & Marque, 2022;
Sims et al., 2022). Western Australia, rich in iron ore and gold, is characterized by strong regulatory
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and technological systems that support sustainability and effective COVID-19 measures, including
strict border controls and testing to minimize disruptions (Smith et al., 2021), but high dependence
on external markets and labour mobility (Committee et al., 2022; Ganguli, 2022; E. Hoban et al., 2021).
In contrast, West Africa, with abundant resources like gold and bauxite, but low human development
indicators, weak governance structures, and limited health systems (Alimi et al., 2021; Waya et al.,
2021) operates within diverse regulatory environments impacting community and environmental
sustainability. Despite limited resources, public health strategies such as travel restrictions and
testing helped contain the virus and sustain mining activities in West Africa (Brown & Zhang,
2023). This contrast offers valuable insights into the pandemic’s effects on mining regions with
differing infrastructures and resource management approaches (Adam et al., 2021; H. Lee et al., 2023;
P. Lee et al,, 2023). Except for a few studies (e.g. Arregocés et al., 2021; Naqvi et al.,, 2021; Saha et al.,
2022), there seems to be no specific empirical studies, systematic review or synthesis that have
assessed the impacts of COVID-19 management strategies on mining industries in West Africa and
Western Australia. Available systematic reviews have tended to focus on the role of digital technol-
ogies in coping with the COVID-19 pandemic across various industries, including manufacturing,
SMEs, hospitals, construction, creative sectors, and resilience strategies for business survival during
crises (Alfadil et al., 2024; Ardolino & Leoni; Atighechian et al., 2024; Biyela & Utete, 2024; Hossain
et al,, 2022; Khlystova et al., 2022).

Given the critical role of systematic reviews in shaping evidence-based policy, this review aims to
synthesize findings from published and unpublished studies. The socio-economic, occupational
safety, and health implications of COVID-19’s impacts on the mining sector underscore the timeliness
of this effort. It also seeks to update and expand the literature on COVID-19 management strategies
in the mining industries of West Africa and Western Australia, informing safety protocols, resilience
planning, post-pandemic discourse, and future research needs. Thus, this study’s overarching aim
was to evaluate and synthesizes the available body of evidence concerning the effects of COVID-19
management strategies on various facets of mining industries in these regions (Apedo-Amah et al.,
2020; Jowitt, 2020), while focusing on research design, study settings, significant findings, and the
central question: What are the impacts of COVID-19 management strategies on mining industries in
West Africa and Western Australia?

The substantial contribution of this research endeavour lies in its potential to offer
a comprehensive assessment of the current state of knowledge on this subject matter.
Additionally, it enhances the existing literature by offering a focused comparison of COVID-19’s
impact on the mining sector in West Africa and Western Australia, two regions with contrasting
regulatory and technological frameworks. While previous research addresses COVID-19's global
environmental effects, few studies investigate how pandemic management shaped mining practices
in resource-rich areas. Our findings highlight how varied regulatory environments influenced opera-
tional resilience, occupational health, and safety responses, revealing practical insights into industry
adaptability and community health outcomes. This research also advances discussions on ESG
frameworks, sustainability, and corporate social responsibility in mining, providing a foundation
for future crisis management and sustainability strategies.

2. Materials and methods
2.1. Research philosophy and design

The updated version of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines for conducting systematic reviews and meta-analyses, PRISMA (Page et al., 2021)
were strictly followed in this review (Supplementary File 1). The 2020 PRISMA guideline was used
because it has 27-item checklists for submitting high-quality systematic reviews that are transparent,
straightforward, address poor reporting requirements, and have enough information to enable
replication and evaluate the applicability of the methodologies (Page et al., 2021).
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2.2. Information sources and search strategy

The PubMed bibliographic database and Google Scholar were searched for published literature.
PubMed was chosen because of its ability to link to full-text articles and its advanced search features,
such as filters, Boolean operators, and specific queries. Additionally, PubMed has connections to
Medline and the NLM collection, making it an appropriate database for searching the literature.
Google Scholar was used to find high-quality publications that are not listed in the PubMed database
(Williamson & Minter, 2019). The Western Australia and West African Chambers of Mines and local
repositories were also searched for grey literature to supplement the materials collected from
internet databases and periodicals. Medical Subject Headings (MeSH) terms and predefined search
terms were used to locate pertinent material on the control of COVID-19 in mining sectors in West
Africa and Western Australia. In Supplementary File 2, the search phrases and MeSH terms that were
used to locate the relevant literature are reported.

2.3. Inclusion criteria

The following inclusion criteria guided literature selection:

(i) The article must meet the objective of the systematic review and must review the manage-
ment of COVID-19 in mining sectors.
(i) Studies conducted or set in West Africa or Western Australia.
(i) Articles written and published in English.
(iv) Peer-reviewed journal articles published from 2019 to 2023.

2.4. Exclusion criteria

To ensure relevance, the following exclusion criteria were applied:

(i) Anonymous and abstract-only documents
(i) Excerpts from conferences, book chapters and letters to editors.
(iii) Historical articles, editorial reports, preprints, and commentaries.

2.5. Data extraction and characteristics

Data extraction was conducted on literature that was retrieved from literature searches and that met
the selection criteria. A prepared form in the Microsoft Excel program was used for data extraction.
Three researchers conducted independent assessments on the quality of included studies, and any
disparities were reconciled through consensus. The data extraction process for the identified studies
was undertaken by the lead author, under the guidance and supervision of one of the co-authors
well-versed in systematic review methodologies. The descriptive characteristics of the included
studies were illustrated by authors, publication year, study setting (where the study was conducted),
study design, study population, detailed methods, major findings, and conclusions. These were
among the important data that were retrieved from the included studies. The lead author extracted
the data under the supervision of one of the co-authors.

2.6. Risk of bias assessment

Utilising the National Institutes of Health (NIH) Quality Assessment Tool for Observational Cohort and
Cross-Sectional Studies (Daraz et al., 2019; Fihn et al., 2014; Wirsching et al., 2018; Zeng et al., 2015)
the quantitative studies were evaluated for their quality. The research’s internal validity was
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evaluated by testing for potential methodological errors and the rationale for choosing it (National
Heart et al., 2014).

The reliability, validity, and generalizability of all studies part of the review were evaluated by the
NIH assessment tool (National Heart & Institute, 2014). Thirteen criteria were used by this tool to
evaluate, rank, and grade the quality of various investigations. These criteria include the study
population, sample size estimation, exposure and outcome evaluation, loss to follow-up, and
statistical analysis. They also include the research question. The lead author graded each study
independently, and one of the co-authors reviewed the work. The reviewer and the lead author
resolved any discrepancies in the grades.

The Critical Appraisal Skill Programme (CASP) Tool (CASP, 2017) was applied to evaluate the
qualitative research. The CASP tool was chosen because it includes 10 criteria to assess the applic-
ability and clarity of research objectives, the appropriateness of design and methodology in answer-
ing a research question, recruitment tactics, data collection and analysis, findings, ethical
consideration, and the worth of the research. The questions for these items encourage critical self-
reflection on biases and help evaluate the quality of the qualitative study.

2.7. Synthesis of data

The reviews of the quantitative and qualitative publications were combined using the multi-source
synthesis technique. This analytical technique ensures transparency and enables study comparison
(A. B. Pedersen & Babayan, 2011; T. Pedersen et al., 2011). Following analytical themes or when study
findings were given on the same topic, findings from both qualitative and quantitative studies were
combined. The papers were not combined to perform a meta-analysis due to the heterogeneity of
the results.

3. Results
3.1. Identification and abstraction of included studies

Out of the 4,892 titles from the various sources, including electronic and bibliographic databases, the
researchers removed 121 records because they were duplicates. Rayyan software (Cleo et al., 2019;
Couban, 2016; Haritsa et al., 2021; H. Harrison et al., 2020; R. L. Harrison et al., 2020; Johnson & Phillips,
2018) was used to screen the remaining 4,771 titles and abstracts and excluded 4,734 that were
unrelated to the topic. The remaining 44 full-text articles were evaluated for eligibility based on the
selection criteria (E. C. Giese, 2022; J. Giese & Haldane, 2020):

(1) The study focused on COVID-19 and not other respiratory disorders like SARS-CoV or MERS,
(Atif et al., 2020)

(2) The study was conducted in West Africa or Western Australia, and (Saalim et al., 2021).

(3) The study focused on the mining industry or sector.

Out of the 44 full-text articles, there is a paucity of research on the topic. However, we rejected nine
articles that focused on other respiratory disorders, two articles that were not conducted in West
Africa or Western Australia, and 17 articles that did not focus on the mining industry or sector. In the
final selection process, 17 articles were included in the systematic literature review. Figure 1 shows
the flow chart of the process of selecting the articles.

3.2. Overview of included studies

Nine studies and eight grey literatures from a report by the Chamber of Mines and Energy were
included in the systematic review. Out of the nineteen studies, five (Asare et al., 2021; J. M. Dixon
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Figure 1. PRISMA

et al., 2021; Haji, 2021; Milleliri et al., 2021; F. O. Olaniyi, 2022) were quantitative, while the other four
(Akrofi & Antwi, 2020; E. C. Giese, 2022; J. Giese & Haldane, 2020; Milleliri et al., 2021; Muthuri et al.,
2021; Pijpers & Luning, 2021; Thierens & Mawala, 2020) were qualitative. Cross-sectional study
designs (Asare et al.,, 2021; J. M. Dixon et al., 2021; Haji, 2021; Milleliri et al., 2021), exploratory
study designs (Akrofi & Antwi, 2020; Muthuri et al., 2021; Pijpers & Luning, 2021; Thierens & Mawala,
2020) and a mixed-methods approach (Olaniyi, 2022) were used in four studies. Various locations,
including Ghana, Cote d’lvoire, Burkina Faso, and Nigeria, (West Africa) and Western Australia, were
used to perform these investigations. Seven investigations (Akrofi & Antwi, 2020; Haji, 2021; Milleliri
et al,, 2021; Olaniyi et al.; Pijpers & Luning, 2021; Thierens & Mawala, 2020) were carried out in West
Africa, while two included papers (Asare et al., 2021; Bonnet et al., 2021; J. M. Dixon et al., 2021;
M. G. Dixon et al., 2022) were carried out in Western Australia. The study recruited participants from
small- and large-scale mining sectors or industries in West Africa and Western Australia. Participants’
ages ranged from 18 and above. Sample sizes reported in four investigations (Asare et al., 2021;
Milleliri et al., 2021; Muthuri et al., 2021; Pijpers & Luning, 2021) ranged from 29 in qualitative studies
to 1,687 in quantitative studies. Over 2,595 made up the total sample size for all nine studies.
Regarding publication dates, all papers were published between 2020-2023, or ever since the
COVID-19 epidemic began. Table 1 provides a synoptic overview of the characteristics of all journal
articles included the study.

3.3. Quality of the included studies

The methodological quality and risk of bias assessment of each of the nine studies included in the
systematic review were evaluated. The prescription or standards given by the researcher’s quality
evaluation tools served as the foundation for the criteria used to evaluate the body of literature. Two
of the six quantitative studies received a ‘good’ rating. The studies received a high evaluation based
on a comprehensive assessment of their methodology, design, and techniques. Factors such as the
appropriateness and explanation of the sample size, the relevance of the study environment, and the
clarity and detail in presenting findings contributed to their favorable grading. This rigorous
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evaluation reflects the robustness and reliability of the research outcomes. Additionally, two of the
studies received ‘poor’ ratings, while one received ‘fair’ ratings. Studies that failed to adequately
explain the participant recruitment process, including the inclusion criteria and sampling strategies,
as well as studies that lacked the justification of sample size and other problems that could translate
into a high risk of bias, which would undermine the generalizability of the study, were graded as fair
or poor. The same grading standards were applied in the review of qualitative studies. Two of the
four qualitative studies received ‘good’ ratings, while two received ‘fair’ ratings. In Supplementary
File 3, the specific criteria utilised to evaluate and grade the methodological quality are presented.

3.4. Management strategies and impact of COVID-19 on mining sector in West Africa and
Western Australia

Studies conducted a preliminary analysis in sub-Saharan African countries, including Ghana, Burkina
Faso, Mali, and Liberia (Hilson et al., 2021). Their findings revealed that, following several interven-
tions, such as lockdowns, specific restrictions, and increased support for mining artisans, there was
a notable reduction in the spread of COVID-19 and a decrease in mortality rates. However, the
studies in question also highlighted the disruptive consequences of these lockdowns and restrictions
within the mining sector including hunger, a significant drop in gold prices, and diminished
production. Understanding how the COVID-19 pandemic affected artisanal and small-scale mining
communities in Ghana was the main objective of separate studies (Pijpers & Luning, 2021). Pijpers
(2021) study unveiled the extensive disruptions caused by COVID-19, notably affecting production
and leading to a significant decline in gold prices. Additionally, the closure of mining sites, imple-
mented to curtail the spread of the disease, resulted in reduced mobility for these communities.

Similarly, a qualitative study undertaken in Western Australia (D’Antoine Emma et al., 2023)
investigated the potential risks for mental health in the offshore oil and gas industry during the
COVID-19 pandemic. The research explored how the Five Factor Model (FFM) personality types
aligned with coping mechanisms for depression, anxiety and stress. Within their study, the research-
ers illuminated key management strategies employed by the mining sector, including compacted
and extended work rosters, as well as quarantine and isolation measures during the pandemic. The
findings underscored the adverse effects on employees applied by these strategies, including
concerns about job security and the manifestation of poor mental health symptoms such as
depression, anxiety, and stress. Collectively, these studies offer insights into the multifaceted impact
of the COVID-19 pandemic on mining communities and underscore the importance of balancing
health measures with the socio-economic well-being of those involved in the sector.

In West Africa and Western Australia, respectively, the mining industries have been significantly
impacted by the COVID-19 pandemic. According to three studies (Akrofi & Antwi, 2020; Montalti
et al,, 2021; O. Olaniyi et al., 2021; Pijpers & Luning, 2021) COVID-19 halted mining activities in West
Africa, forcing the majority of mining enterprises to either cease operations or abandon work and
resume it at a suitable time. This was necessary since the majority of West African nations enacted
restrictions and lockdown measures to slow the infection’s rapid and erratic spread. According to
COVID-19 regulations, the majority of mining and drilling sites in Nigeria were either closed down or
operated at a minimal capacity (Montalti et al., 2021; F. O. Olaniyi, 2022). Thus, output drastically
decreased even in markets where demand remained stable, like the gold market. Miners in Ghana
temporarily halted work before operations were back to normal. When the miners returned to work,
mining companies considerably reduced the size of their teams in order to stop the spread of
infection, which indirectly affected output and production (Pijpers & Luning, 2021). The governments
of Ghana, Burkina Faso, Cote d'Ivoire, and Nigeria, on the other hand, enacted partial and entire
lockdowns in the effort to stop the spread of COVID-19, according to cross-national research done in
those countries (Akrofi & Antwi, 2020). Additionally, as described in previous studies (Haji, 2021;
Milleliri et al., 2021), mine personnel acquired COVID-19, which impacted their ability to use human
resources and their productivity. High seroprevalence (25.1%) among miners was reported in a study
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from Cote d'Ivoire, with some miners exhibiting minor symptoms and others hospitalised for severe
COVID-19 infection (Milleliri et al., 2021). Due to the high prevalence of COVID-19 infection, this had
a significant impact on the mining industry’s ability to manage human resources and produce gold.

These results were consistent with the findings for Western Australia. Some mining workers were
isolated after exhibiting COVID-19 symptoms, which negatively impacted their mental health.
According to a cross-national study (Muthuri et al.,, 2021), COVID-19 significantly disturbed the
mining industries in Ghana and Kenya, having a considerable impact on occupational health and
livelihoods. COVID-19 had a severe effect on the livelihood of mine workers as well as on their
occupational health, safety, and wellbeing. It also affected the production of gold and gemstones, as
well as trade and investment. Further to this, studies conducted in West Africa and Western Australia
(Brown et al., 2021; Casp, 2017; Williamson & Minter, 2019) found declines in demand for the majority
of minerals, a decrease in gold production, as well as disruptions in gold prices. Tanzania saw a sharp
decline in mineral production during COVID-19, which affected gold production (Casp, 2017).
Compared to a non-COVID baseline, gold mining in Australia decreased by roughly 6% during the
pandemic (Williamson & Minter, 2019). Another study by the Chamber of Mines and Energy in 2020
found that COVID-19 affected 98% of businesses, causing disruptions in the workforce, financial
systems, and supply networks. Compared to the initial level of unpreparedness, 89% were ready for
a second wave. Despite obstacles, the resources industry in Western Australia showed an increase in
Gross value added and sales and provided over $9 million in aid to the community.

In addition, the pandemic has had a significant impact on various sectors, including the mining
industry in Ghana, Australia, and Ghana's oil and gas sector. In 2020, Ghana experienced the highest
decline in production since 2004, with a 12.1% decline in production for manganese and a 56.2%
decline for diamond. Ghana's bauxite production experienced a 4.1% increase, while the price of
gold rose to $2,067 per ounce (Dauda, 2020). In Australia, the pandemic has accelerated the adoption
of technology by mining companies, requiring cost reduction, restricted movement, and rapid
remote working. However, it has also spurred significant innovation and positive change in key
industries, bringing benefits to customers, communities, and the industries themselves according to
the Economic Intelligence Unit (Gongalves & Moro, 2023; Mathieu et al., 2021; Milne et al., 2020).

In Ghana, the pandemic has affected governance, regulation, civil society activism, and sub-
national revenues. Companies have been unable to engage with community members, local
authorities, and non-governmental organizations due to suspensions in governance mechanisms.
Government measures, such as movement restrictions and closure of regulatory agency offices, have
hindered the effective discharge of their duties (Mireku-Gyimah et al., 2021). The pandemic has also
disproportionately affected female-owned businesses, with wages and salaries impacted. The long
closure of borders disrupted supply-chain networks and impacted the core operations of companies
(Baye et al., 2021; Okyere et al., 2022). The pandemic has also resulted in stalled negotiations,
diminished project viability, disrupted trade, increased gold prices, and proposed amendments to
utilize national funds. Critics argue that the state’s efforts to alleviate hardships are inadequate or
worse, with draconian punishment attached to executive instruments (Chinery, 2020).

4. Discussion

This study is perhaps the first systematic review and narrative synthesis to examine the impacts of
COVID-19 management strategies on mining industries in West Africa and Western Australia. The
review identified six key findings, reflecting patterns of significant similarities and differences
between the two regions. The study aimed to provide evidence-based answers to the research
question: how COVID-19 management strategies affected mining operations, socio-economic resi-
lience, and industry adaptation in these contexts.
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4.1. Effective strategies and their disruptive consequences

Our findings showed that the COVID-19 pandemic emphasized the need for effective crisis manage-
ment strategies in the mining sector while revealing unintended socio-economic and operational
disruptions. For example, the lockdowns and targeted restrictions in sub-Saharan Africa successfully
curbed virus transmission but caused food insecurity and economic instability, exacerbated by
declining gold prices and disrupted supply chains (Hilson et al., 2021). Regulatory office closures in
Ghana hindered governance, complicating engagement between companies and communities
(Mireku-Gyimah et al., 2021). Conversely, Australia employed technology to sustain operations via
remote work and automation but faced workforce exclusion due to limited digital skills (Munday
et al., 2021; Ouédraogo & Nasse, 2020). These findings align with several studies (e.g. Alfadil et al.,
2024; Hossain et al., 2022) emphasizing governance continuity and balanced interventions. The
policy implication of our finding is that, effective crisis management in mining requires balancing
public health measures with socio-economic resilience to protect livelihoods. Also, inclusive tech-
nological adoption demands workforce training, while governance continuity is vital through digital
solutions and contingency plans. These strategies bolster resilience, foster sustainability, and prepare
the mining sector for future global disruptions.

4.2. Impact on small-scale and artisanal mining

Our findings that artisanal and small-scale mining (ASM) particularly in West Africa was interrupted
by the COVID-19 outbreak are consistent several studies (Biyela & Utete, 2024; Khlystova et al., 2022;
Thierens & Mawala, 2020) which confirm disruptive impact of the pandemic the construction and
creative industries. This resulted in containment measures like site closures restricted ASM mobility,
impacting livelihoods and triggering a sharp drop in gold prices, destabilizing the sector (Chaolin
et al.,, 2023; Fisher et al., 2023). This revealed ASM communities’ vulnerability to external shocks and
the need for robust safety nets. Conversely, as the study (Atif et al., 2020; Ardolino et al., 2020)
showed, Australia’s advanced technologies ensured operational continuity for large enterprises, but
smaller miners struggled with high costs and technological complexities, emphasizing disparities in
resource access and technological integration (Klein et al., 2023; Milne et al., 2020). The pandemic
underscored inequities in the mining sector and the necessity of tailored support mechanisms.
Therefore, effective crisis management requires balanced public health policies and measures to
develop frameworks that enhance ASM resilience by incorporating financial assistance, targeted
health interventions, and accessible technological solutions. Similarly, integrating ASM into pan-
demic policies and fostering collaborations among governments, private sectors, and local organiza-
tions could ensure inclusive growth and safeguard smaller operations during future crises.

4.3. Mental well-being and coping strategies

The study showed that the COVID-19 pandemic significantly impacted the mental well-being of
workers in the mining and offshore oil and gas sectors. In alignment with several studies (De Kock
etal, 2021; Gilleen et al., 2021; Vanhaecht et al., 2021), our findings in Western Australia revealed that
pandemic management strategies, such as extended rosters, isolation, and quarantine, led to
increased stress, anxiety, and depression (D’Antoine Emma et al., 2023). Individual resilience varied,
influenced by personality traits from the Five Factor Model (Chaolin et al., 2023). Key drivers of these
challenges included isolation, job insecurity, and economic uncertainties (Gongalves & Moro, 2023;
Vieira dos Santos et al., 2022). Long-term isolation and workplace modifications have been linked to
increased vulnerability to psychological distress in multiple sectors like healthcare industry (De Kock
et al., 2021). These findings underscore the need to integrate psychological support into emergency
response strategies, ensuring holistic crisis management that protects employees’ mental health
during prolonged disruptions. To address mental health challenges from pandemic-related
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disruptions, policies should emphasize resilience-building and support systems. Employers can
implement counselling, stress management workshops, and peer support programs. Tailored inter-
ventions aligned with personality traits, shorter work rosters, regular mental health check-ins, and
transparent job security communication can alleviate worker stress and enhance well-being.

4.4. Impact on the economy and industry resilience

The COVID-19 pandemic exposed vulnerabilities in the mining sector, particularly in West Africa and
Western Australia, where temporary shutdowns disrupted operations, reduced production, and
strained global supply chains. Declining demand and fluctuating gold prices heightened economic
instability for producers and communities dependent on mining (Ahadjie et al., 2021; Hilson etal.,
2020). These findings align with studies showing how supply chain interruptions and demand shocks
affect industries globally (Klein et al., 2023; Kumi, 2020). Despite challenges, the mining sector
showed resilience, employing safety measures, adapting protocols, and leveraging innovations like
digitalization to sustain operations (Milne et al., 2020). The findings underscore the need for crisis
response frameworks prioritizing economic stability, employee safety, and community welfare.
Policymakers should invest in digital technologies, workforce training, and financial safety nets for
mining communities. Transparent communication and market diversification can reduce commodity
reliance, enhance resilience, and ensure coordinated responses during future disruptions.

4.5. Effects on production and employment

Consistent with earlier studies (Jowitt, 2020; Laing, 2020), the COVID-19 pandemic signifi-
cantly disrupted various industries, including mining. Our findings confirm that production
and employment, especially in artisanal and small-scale mining (ASM) in sub-Saharan Africa,
were adversely affected. Site closures, workforce reductions, and decreased corporate social
responsibility initiatives such as lower taxes and royalties dampened sectoral growth and
community benefits (Thorp, 2023). Investments in exploration and technology stalled, and in
Ghana, decreased manganese and diamond production reduced job opportunities (Winifred
et al,, 2022). In Australia, technology mitigated productivity losses but reshaped employment
dynamics, favouring skilled workers (Klein et al., 2023; Milne et al., 2020). This highlights the
need for balanced technological adoption policies to address disparities. These findings
highlight the need for inclusive policies that combine technological progress with equitable
job opportunities. Governments and stakeholders should prioritize workforce re-skilling to
mitigate displacement risks. Emergency funds and incentives for sustainable practices can
stabilize artisanal mining. Collaboration between governments and mining firms is crucial for
resilience, safeguarding livelihoods, and fostering economic stability.

4.6. Impact on world mineral prices and demand

The global pandemic disrupted mineral markets, significantly reducing demand and prices for
key commodities. For instance, lockdowns and halted operations led to higher production
costs and financial instability for mining firms, with some ceasing operations entirely (A.
Gruzd & Mai, 2020; S. Gruzd et al., 2020). Demand for platinum, silver, and base metals fell,
and most mineral prices, except iron ore, stabilized only by late 2020 (Ahadjie et al., 2021;
Muthuri et al., 2021). While studies emphasize these short-term effects on resource avail-
ability (World Health Organization, 2020), Western Australia demonstrated resilience, report-
ing increased gross value added (GVA) and community aid (Andrews et al., 2022; Olayele &
Samy, 2022), Ghana’s challenges highlight the interplay between global markets and local
production capacities (S. Kumar & Nafi, 2020; A. Kumar et al., 2020). To enhance the mining
sector’s resilience, policies should prioritize market stability through financial safety nets and
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price stabilization mechanisms. Governments can mitigate vulnerabilities by diversifying
resource-dependent economies and promoting regional collaboration to align crisis
responses. Investments in digitalization and workforce training address disruptions, while
integrating risk management frameworks ensures preparedness for future economic, health,
and environmental crises.

4.7. Strengths and limitations of the study

This study has a number of noteworthy strengths. The influence of COVID-19 management
techniques on the mining industry in West Africa and Western Australia is first and foremost
examined through the use of a systematic review approach that adheres to the PRISMA
principles. In addition, the study incorporated quantitative and qualitative research, which
provides a well-rounded and thorough understanding of the subject, which is another
significant strength. This mixed-methods approach expands the analysis’s breadth by
enabling the investigation of subtleties and complexity in the data. The study also thor-
oughly evaluates the research that is included for quality using recognised evaluation
methodologies, adding to the validity of the results. Furthermore, the comparison of two
distinct regions (West Africa and Western Australia) adds complexity to the research and
makes it possible to pinpoint opportunities and challenges unique to each area. Finally, the
study outcomes offer useful insights that might help governments, mining firms, and
researchers to address problems caused by the epidemic in the mining industry.

Despite its benefits, this study has limitations which are acknowledged by the authors.
The study’s geographic focus is limited to West Africa and Western Australia, which may
affect its generalizability to other mining regions throughout the world. Similarly, the study’s
temporal restriction to publications released from 2019 to 2023 May also have prevented it
from completely capturing the pandemic’s long-term effects. Additionally, the analysis solely
considers English-language literature, thus omitting pertinent research that has been pub-
lished in other languages. Finally, although the study refers to a multi-source synthesis
technique for fusing quantitative and qualitative data, it lacks particular information on the
synthesis procedure and analytical topics, which may affect the analysis’s clarity and
reproducibility.

5. Conclusions and implications
5.1. Conclusions

This systematic review provides valuable insights into the impacts of COVID-19 on mining industries
in West Africa and Western Australia, highlighting both the challenges faced and the resilience
shown by the sector. While the pandemic disrupted production, trade, and employment, particularly
affecting small-scale miners, the sector’s capacity for adaptation — such as through technology
adoption and improved crisis management strategies — mitigated some of the operational and
economic losses. However, issues such as vulnerabilities in artisanal mining, mental health chal-
lenges among workers, and disruptions to global mineral markets call for comprehensive policies
that balance immediate health measures with long-term sectoral resilience. Governments and
companies must prioritize measures that address the socio-economic needs of the most vulnerable
and support sectoral sustainability beyond the pandemic.

5.2. Implications

The findings underscore several key policy implications. First, crisis management strategies in mining
should balance investments in health and safety interventions with efforts to protect livelihoods,
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particularly for artisanal miners (Hilson et al.,, 2021; Thierens & Mawala, 2020). Second, there is
a critical need for inclusive technological adoption, which requires investing in digital skills training
to ensure that workers at all levels benefit from innovations for enhancing operational efficiency and
resilience (Milne et al.,, 2020; Munday et al., 2021). The study also emphasizes the importance of
mental health support, suggesting that mining companies implement programmes to address stress
and isolation among workers, particularly in the context of FIFO arrangements (D’Antoine Emma
et al., 2023; Gongalves & Moro, 2023). Finally, to reduce vulnerabilities to market fluctuations, mining-
dependent economies should diversify their revenue sources and invest in financial safety nets,
stabilising mineral prices and enhancing resilience against future global disruptions (Ahadjie et al.,
2021).
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