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ABSTRACT

This research looks into the existing situation of sustainability in the mining industry of
Zimbabwe, taking into consideration how these are practiced, the challenges that it entails,
their economic contribution, and ways for improvement. The study aimed to know the ways
in which sustainability is being practiced in different kinds of mining operations and to
provide recommendations on how to construct a more socially and environmentally
accountable industry. A mixed-method design was used that combined both qualitative and
quantitative research. 130 participants were involved, comprising representatives from the
leading mining companies, artisanal and small-scale miners, leaders from the communities,
and government representatives from regulatory bodies in key regions of mining activity
in Zimbabwe. Quantitative responses were analysed by descriptive statistics while
qualitative findings were obtained by thematic analysis. The results suggested that while
bigger mining companies are beginning to adopt Environmental Management Systems and
undertake sustainability audits, the steps themselves are more regulatory in nature rather
than demonstrating a genuine commitment to sustainability. The chronic issues of
corruption, weak enforcement, inadequate financing, and marginalization of local
communities are still keeping meaningful progress at bay. Even with the promise of
sustainable mining to increase profitability and draw in foreign investment, the gains are
not being shared equitably, especially with communities around the mines. Generally, the
research discovered that attempts at sustainability in Zimbabwean mining are frequently
piecemeal and skin-deep. To address this, the research recommends creating a multi-
stakeholder sustainability council, decentralizing regulatory oversight, offering financial
incentives for green technologies, enforcing legally binding agreements with communities,
improving ESG (Environmental, Social, and Governance) training, and requiring public
sustainability reporting. These steps aim to strengthen sustainability across the sector,
ensuring greater accountability, inclusiveness, and long-term environmental care within

Zimbabwe’s mining value chain.
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CHAPTER ONE

INTRODUCTION

1.0 Introduction

Zimbabwe's mining sector plays a pivotal role in the country's economic landscape,
generating revenue and employment opportunities. However, the industry's
environmental and social footprint has raised concerns, necessitating an examination of
sustainability practices within the sector. Amid growing global emphasis on
environmental responsibility, this study investigates the integration of sustainable
practices in Zimbabwe's mining industry. Despite some progress, research highlights
persistent challenges, including regulatory gaps and resource constraints (Mugabe,
2020; Chikozho, 2019). This research aims to evaluate existing sustainability measures
in Zimbabwe's mining sector, identify key obstacles to implementing sustainable
practices, and assess the economic impact on local communities and the broader
economy. Furthermore, it seeks to explore opportunities for enhancing sustainability
and recommend strategies for integrating sustainable approaches. By addressing these
critical aspects, this study contributes to the ongoing discourse on sustainable mining,

promoting environmental conservation and long-term economic stability in Zimbabwe

1.1 Background of study.

The mining industry is a fundamental driver of Zimbabwe’s economy, making
substantial contributions to GDP, employment opportunities, and export earnings. The
nation boasts abundant mineral wealth, including gold, platinum, and diamonds, which
have historically been key contributors to economic expansion (Malinga, 2018).

However, the sector faces numerous challenges, such as environmental degradation,

1



social inequalities, and economic instability. The effects of mining operations on local
communities and natural ecosystems have sparked growing concerns about the need for

sustainable practices within the industry (Mapirai, 2017).

As global attention to environmental sustainability increases, the importance of
adopting responsible mining practices has become more pronounced. The use of
unsustainable extraction techniques can result in significant negative consequences,
including soil degradation, water pollution, and biodiversity loss (Mkodzongi &
Spiegel, 2019). Additionally, mining activities often lead to the displacement of local
populations and deepen social inequalities, emphasizing the urgency of implementing

more sustainable resource management strategies (Masuku, 2021).

Integrating sustainability into mining operations is crucial, not only to minimize
environmental harm but also to secure social acceptance for continued operations. Key
stakeholders including government agencies, local communities, and investors are
increasingly advocating for mining companies to prioritize environmental conservation
and corporate social responsibility (Gumbo, 2020). This aligns with a global movement
toward sustainability, where industries are encouraged to adopt long-term strategies that
balance economic growth with environmental protection and community well-being

(Dziro, 2014).

In Zimbabwe, the legal frameworks regulating the mining sector have evolved over
time, but enforcement remains inconsistent. Factors such as inadequate infrastructure,
insufficient funding for sustainable technologies, and limited stakeholder involvement
pose significant barriers to progress (Mawowa, 2013). Overcoming these challenges is
essential for the sector to achieve sustainable growth while preserving the environment

and promoting social equity (Muruviwa et al., 2020).

This research aims to evaluate the current sustainability practices within Zimbabwe’s
mining industry, identify obstacles to their implementation, and propose effective
strategies for improvement. By exploring these issues, the study seeks to contribute to
a greater understanding of how the mining sector can align with global sustainability

objectives, fostering long-term economic resilience and social inclusivity in Zimbabwe.



1.2 Problem statement

The mining sector in Zimbabwe is faced with significant sustainability challenges that
undermine both environmental health and economic stability. Despite the country's vast
wealth in mineral resources, many mining practices are unsustainable, resulting in
substantial environmental problems such as soil erosion, water contamination, and a
decline in biodiversity. These difficulties primarily arise from insufficient regulatory
frameworks and ineffective enforcement, further exacerbated by economic incentives

that emphasize immediate profits over sustainable practices.

This situation is especially evident in mining dense regions like Mashonaland and
Matabeleland, where mining activities are prevalent. In recent years, the adverse
environmental effects of mining have intensified, often driven by investments that fail
to consider ecological impacts. If these sustainability issues remain unresolved, the
repercussions could be severe, including resource depletion, displacement of local
communities, and prolonged economic instability that could impede national progress.
A variety of stakeholders are impacted by these challenges, including local
communities, government agencies, environmental groups, and mining companies.
While local residents often suffer the most from environmental degradation, mining
firms also contend with reputational damage and potential legal ramifications. This
study aims to identify and advocate for sustainable practices that not only reduce
environmental damage but also enhance the economic resilience of Zimbabwe's mining
industry. As Klein (2014) points out, pursuing sustainability in resource extraction is
not merely a moral obligation but a vital component of ensuring long term economic
viability. A balanced approach is necessary to protect both environmental integrity and

economic interests.

The dissertation will look into these critical issues, providing in-depth insights and
strategies to promote a more sustainable mining sector in Zimbabwe one that

harmonizes environmental conservation with economic development.



1.3 Purpose of the study.

This research analyzes sustainability practices in the mining sector of Zimbabwe,
focusing on identifying both challenges and opportunities for enhancement. It seeks to
evaluate the environmental impacts, the efficiency of regulations, and the involvement
of stakeholders, while also suggesting strategies to improve sustainable mining for

lasting economic and environmental stability.

1.4 Research objectives.

1.To assess the existing sustainability practices adopted by mining companies in

Zimbabwe.

2.To identify the key challenges faced by the mining sector in implementing sustainable

practices.

3. To analyze the economic implications of sustainable mining practices on local

communities and the national economy.
4.To explore potential opportunities for enhancing sustainability in the mining sector.

5.To propose strategies for improving the integration of sustainability practices in the

mining sector.

1.5 Research questions

1. What are the current sustainability practices utilized by mining companies in

Zimbabwe?

2. What challenges do mining companies face in implementing sustainable mining

practices?

3. How do sustainability practices in mining impact the economic resilience of local

communities?

4. What opportunities exist for enhancing sustainability in Zimbabwe's mining sector?



5. What strategies can be recommended to improve sustainability practices in the

mining sector?

1.6 Significance of study

The significance of this study on sustainability in Zimbabwe's mining sector cannot be
overstated. As the mining industry continues to play a vital role in Zimbabwe's
economy, it is essential to examine the sustainability of mining practices in the country
(Mapirai, 2017). This study aims to contribute to the existing body of knowledge on

sustainable mining practices, providing valuable insights for various stakeholders.

1.6.1 To the government

This study provides a comprehensive analysis of the effectiveness of existing regulatory
frameworks, highlighting areas for improvement to ensure sustainable mining
practices. This research informs policy decisions, contributing to the development of
more comprehensive regulations that balance economic growth with environmental

protection and social responsibility.

1.6.2 To researchers

This study contributes to the existing body of knowledge on sustainable mining
practices, highlighting the need for further research in this area. The findings provide a
foundation for future research, exploring the complexities of sustainable mining

practices in Zimbabwe.

1.6.3 To students

This research serves as a valuable resource for understanding sustainable development
in the mining sector. The study's findings and recommendations provide a framework

for students to engage with the challenges and opportunities facing the mining industry.

1.6.4 To mining companies.

This study highlights the importance of adopting sustainable practices to minimize
environmental degradation and enhance social acceptance. By implementing
sustainable practices, mining companies can reduce risks, decrease costs, and improve

their reputation and competitiveness.



1.6.5 To local communities.

This research provides a voice, highlighting the social and environmental impacts of
unsustainable mining practices. The study's findings and recommendations provide a
framework for local communities to engage with mining companies and government

agencies, advocating for sustainable mining practices.

1.7 Assumptions of study

It is assumed that mining firms, government institutions, and community groups will
be open to embracing sustainable methods and implementing suggested improvements

to promote environmentally and socially responsible mining practices.

1.The study posits that although adopting sustainable practices may require upfront
investments, the long-term advantages such as better relationships with local
communities, increased adherence to regulations, and minimized environmental harm

will greatly exceed these initial expenditures.

2.The study assumes that sufficient data and information on sustainability practices,

regulatory frameworks, and stakeholder perspectives will be accessible for analysis.

1.8 DELIMITATIONS OF STUDY
1.8.1 Geographical Boundary
This research concentrates exclusively on Zimbabwe's mining sector, eschewing
international comparisons and data. While this localized approach facilitates an in-
depth examination of domestic sustainability concerns, it may restrict the

generalizability of the findings.

1.8.2 Sectoral Focus

The study narrows its scope to the gold and diamond mining industries, omitting other
mineral sectors such as coal and industrial minerals. This targeted methodology enables
a detailed assessment of sustainability practices within these specific industries but

overlooks potential variations in other mining sectors.



1.8.3 Stakeholder Participation

Primary data collection will be confined to mining companies and local community
representatives, excluding input from investors and government officials. This selective
approach enhances the richness of insights from the chosen stakeholders but limits the

diversity of perspectives considered.

1.9 LIMITATIONS

1.9.1 Restricted transferability
The study's findings may be confined to Zimbabwe's mining sector, due to the country's
unique environmental, economic, and regulatory factors, limiting their applicability to

other contexts.

1.9.2 Subjective data biases

The qualitative research methods employed may be susceptible to biases, as
respondents' perceptions and experiences may shape their responses, potentially

affecting the validity and reliability of the insights gathered.

1.9.3 Evolving regulatory landscape

This study is grounded in current policies and regulations, which are subject to revision
or amendment. Subsequent changes to laws or policies could impact the study's

findings, potentially affecting their relevance and applicability.

1.10 DEFINITION OF TERMS

Sustainable mining

A mining approach that balances environmental stewardship, social responsibility, and

economic viability to ensure long-term benefits (Hilson, 2012).
Environmental Degradation

The deterioration of ecosystems due to mining activities, encompassing deforestation,

soil erosion, water pollution, and biodiversity loss.

Regulatory framework



A set of laws, policies, and enforcement mechanisms governing the mining sector to

ensure compliance with environmental and sustainability standards.
Social responsibility

The ethical obligation of mining companies to consider the social and environmental

impacts of their activities on communities and workers (Jenkins, 2004).
Economic resilience

The ability of Zimbabwe's mining sector to sustain long-term economic growth while

adapting to environmental regulations and sustainability demands.

1.11 Summary

The first chapter lays the foundation for examining sustainability in Zimbabwe’s mining
sector, with a particular focus on gold and diamond mining. It explores the
environmental, social, and economic dimensions of mining activities while defining
key concepts relevant to the study. Additionally, the chapter outlines the study’s scope
and acknowledges certain limitations, such as potential data biases and challenges in
applying the findings broadly. By emphasizing the need to balance resource extraction
with environmental preservation and community well-being, this chapter sets the stage

for a deeper analysis in the following section.



CHAPTER TWO

Literature Review

2.0 Introduction

Sustainability in the mining sector of Zimbabwe has garnered increasing attention due to
its significant economic contributions and environmental consequences. Sustainable
mining involves practices that balance economic growth, environmental conservation, and
social well-being. In this chapter, the authors provide a theoretical and empirical literature
review with regards to sustainability practices in Zimbabwe's mining sector. The theoretical
review explains key theories that underpin sustainable mining, while the empirical review
explains studies conducted in Zimbabwe and also in other mining-dependent economies. A
conceptual framework is also developed to establish the relationships between

sustainability practices, challenges, economic resilience, and environmental conservation.

2.1 Theoretical Review

A strong theoretical framework is necessary to understand the intricacies of sustainability
in mining. This research follows several theoretical viewpoints to examine the
opportunities and challenges for environmental and economic resilience in the mining
industry in Zimbabwe. The main theories applicable in this research are the Triple Bottom
Line (TBL) theory, Stakeholder Theory, Resource-Based View (RBV), Institutional Theory,
Ecological Modernization Theory (EMT), and Sustainable Development Theory.

2.1.1 Triple Bottom Line (TBL) Theory
The Triple Bottom Line (TBL) theory, which Elkington (1997) developed, considers

sustainability to be a three-dimensional notion consisting of economic, environmental, and
social dimensions. The theory posits that companies, mining companies inclusive, need to
report success not only in terms of financial performance but also in terms of their

environmental and social performance.



The TBL framework is of high value to this study since it provides a framework for
systematically studying existing sustainability efforts in the mining industry in Zimbabwe.
Mining activities have high impacts on the economy of Zimbabwe in foreign exchange and
employment. They also have environmental costs and social imbalances. Adopting the TBL
theory, this study inspects the manner in which mining companies integrate economic,

environmental, and social issues into their business functions.
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Figure 1 Tripple Bottom Line Theory
Source : Dalibozhko, Anastasiia & Krakovetskaya, Inna. (2018)

Figure 1 shows the interconnectivity behind all the founding pillars of the triple bottom line
theory The theory also provides the basis for identifying areas of opportunity where
sustainability can be enhanced to increase economic resilience with fewer environmental

impacts.

2.1.2 Stakeholder Theory
Stakeholder Theory was presented by Freeman (1984), which focuses on the fact that

organizations need to account for the interests of all stakeholders and not only shareholders.
In mining, the important stakeholders are government regulators, local communities,

environmental groups, investors, and labour unions. This theory argues that sustainable
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business practices are a result of successful engagement with stakeholders, which

guarantees long-term operational stability and social legitimacy.

Stakeholder Theory takes centre stage while examining issues mining companies face in
implementing sustainability measures. As an example, conflicts between mining companies
and surrounding communities over land displacement, environmental pollution, and poor
compensation are typically challenges towards sustainability. Also, weak government
policies and weak enforcement of the same accelerate sustainability issues. This study
employs Stakeholder Theory to analyse how mining companies interact with their various
stakeholders and the role of stakeholder engagement in driving the execution of
sustainability strategies. The theory further helps to formulation of strategies that allow
broad-based decision-making that incorporates the local communities' and environmental

organizations' interests.

2.1.3 Resource-Based View (RBV) Theory
The Resource-Based View (RBV) theory, established by Barney (1991), focuses on the

strategic utilization of an organization's resources to achieve competitive advantage. The
theory within the mining sector highlights that firms with advanced technology, skilled
labour, and finance are better able to implement sustainability practices effectively. The
theory identifies that firms must develop and utilize unique internal competencies to

achieve long-term sustainability.
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Figure 2 Resource Based View Theory
Source : Valerio, Aldrin. (2024)

RBYV theory can be used in the context of understanding the potential that lies in enhancing
sustainability within the mining sector. Mining companies that invest in green technology,
employee training, and corporate social responsibility (CSR) initiatives stand the chance of
realizing competitive advantage while preventing environmental degradation. Additionally,
companies that use sustainability as a strategic resource stand better chances of attracting
foreign investors who make investments that are based on environmental, social, and
governance (ESG) factors. This study applies RBV to analyse how Zimbabwean mining
firms can utilize internal resources to develop sustainability challenges and enhance

environmental and economic resilience.

2.1.4 Institutional Theory

Institutional Theory, as formulated by DiMaggio and Powell (1983), analyses how
organizations respond to regulatory, social, and cultural pressures. According to the theory,
companies comply with institutional norms, rules, and policies in order to acquire
legitimacy and operational stability. Within the mining industry, sustainability practices are

influenced by government policies, international regulations, and societal expectations.

This theory is applicable in assessing the effectiveness of the regulatory framework of

Zimbabwe in ensuring sustainability in mining. Although Zimbabwe has stringent
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legislations such as the Environmental Management Act (EMA) and the Mines and
Minerals Act, its implementation is weak because of corruption, resource constraints, and
political interference. Institutional Theory focuses on analysing the regulation dilemmas
confronting the adoption of sustainability and prescribes policy reforms to enhance
compliance. It also explains why some mining firms adopt sustainability measures as a

response to global pressure, such as export bans requiring environmental certifications.

2.1.5 Ecological Modernization Theory (EMT)
Ecological Modernization Theory (Mol & Sonnenfeld, 2000) argues that economic growth

and environmental sustainability can go hand in hand through technological change, policy
reform, and industry self-regulation. The theory argues that mining firms can reduce
environmental degradation by adopting cleaner technologies, efficient resource use, and
recycling. This theory corroborates the search for possibilities of sustainable mining in
Zimbabwe. EMT posits that mining firms can incorporate renewable energy, water
recycling facilities, and responsible waste management practices to limit their
environmental impact. In addition, new technologies like artificial intelligence (Al) and
remote sensing can streamline resource extraction and limit harm to ecosystems. This
research uses EMT to recognize novel strategies that can promote sustainability in the

mining industry of Zimbabwe.

2.1.6 Sustainable Development Theory
The Sustainable Development Theory, articulated in the Brundtland Report (1987),

advocates for economic growth that meets present needs without compromising the ability
of future generations to meet their own. It emphasizes the integration of economic,

environmental, and social objectives to ensure long-term sustainability.

This theory provides a foundational perspective for assessing Zimbabwe’s mining sector in
terms of its long-term environmental and economic resilience. Mining activities have
regularly resulted in deforestation, soil erosion, and water pollution, threatening the

availability of resources for the future. Sustainable Development Theory calls for policies
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and business frameworks that ensure the conservation of resources, equitable distribution
of benefits, and long-term economic sustainability. Guided by this theory, the study reviews
strategies that balance mining activities with national and international sustainability

agendas.

2.2 Conceptual Framework

A conceptual framework provisions a diagrammatic representation between the study
variables. This framework explores how Zimbabwean mining companies implement
sustainability practices while addressing industry challenges. The independent variables
include environmental conservation, resource management, corporate social responsibility
(CSR), and regulatory compliance, which directly impact economic resilience,
environmental sustainability, and social well-being the dependent variables. The attached
figure 3 below illustrates the correlationship between the dependent and independent

variable

INDEPENDENT VARIABLES DEPENDANT VARIABLE

FACTORS INFLUENCING
SUSTAINABILITY PRACTICES

»> SUSTAINABILITY MINING
PRACTICES

Sustainable Mining Practices &
CHALLENGES IN Economic Resilience

IMPLEMENTING
SUSTAINABILITY
OPPORTUNITIES FOR
SUATINABILITY

Figure 3 Conceptual
Framework

Source :(researcher)

Mediating factors such as government policies, stakeholder engagement, and technological

advancements play a crucial role in either supporting or hindering sustainability efforts.
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Overcoming challenges like weak regulations, financial constraints, and environmental
risks can lead to improved outcomes. Additionally, opportunities such as green technology
investments, stronger policies, and community involvement can further enhance
sustainability. By analysing these dynamics, the study aims to propose effective strategies

for integrating sustainability into Zimbabwe’s mining sector.

2.4 Challenges to Sustainability in Zimbabwe's Mining Sector

The journey towards sustainability in Zimbabwe's mining sector is fraught with challenges
that span regulatory, financial, technological, social, and governance-related issues.
Addressing these challenges is crucial for achieving long-term sustainability,
environmental protection, and economic resilience. The following sections highlight key

obstacles hindering sustainability in the mining sector.

2.4.1 Inadequate Regulatory Framework

One of the major hurdles to sustainability in Zimbabwe's mining industry is the weak
regulatory framework, which fails to provide a robust foundation for environmental and
social governance (Moyo, 2017). The Environmental Management Act (EMA) of 2002, for
instance, has been criticized for its limitations in addressing the long-term environmental
impacts of mining (Mukwada, 2019). Many mining operations proceed with minimal
regulatory oversight, leading to widespread environmental degradation and depletion of
natural resources. The absence of stringent policies and monitoring mechanisms has
resulted in non-compliance with sustainability regulations, leaving surrounding

communities exposed to pollution, land degradation, and health hazards (Zinyama, 2018).

Moreover, inconsistencies and loopholes in existing laws create ambiguity in the
enforcement process. Regulatory agencies often lack the capacity and resources to enforce
mining-related policies effectively (Chitambara, 2015). As a result, illegal mining activities
continue to thrive, exacerbating deforestation, soil erosion, and water pollution.

Strengthening the regulatory framework through policy reforms, enhanced enforcement,
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and increased government commitment is essential to fostering sustainable mining

practices (AfDB, 2019).

2.4.2 Lack of Transparency and Accountability

Another significant challenge is the lack of transparency and accountability within
Zimbabwe’s mining sector. Many mining companies fail to disclose critical environmental
and social impact assessments, making it difficult for communities and regulatory bodies
to hold them accountable (ZELA, 2020). This lack of transparency fosters corruption,
illegal mining operations, and resource mismanagement, all of which undermine

sustainable development efforts (Sachikonye, 2011).

Additionally, mining contracts and revenue distribution remain opaque, leading to resource
misallocation and failure to benefit local communities (TI, 2020). The Extractive Industries
Transparency Initiative (EITI) emphasizes the importance of open data and financial
disclosures in enhancing governance within the mining industry (World Bank, 2021).
Implementing transparency policies, requiring companies to disclose financial and
environmental reports, and strengthening civil society participation can improve

accountability and promote sustainability (Nyambe, 2020).

2.4.3 Financial and Technological Constraints

Limited access to finance and outdated technologies are major obstacles to sustainable
mining in Zimbabwe. Many mining companies, particularly small- and medium-scale
enterprises, struggle to secure funding for sustainable initiatives, such as investing in
environmentally friendly technologies and pollution control mechanisms (Chitambara,
2015; Nyambe, 2020). The high costs of modern equipment and the lack of government
incentives further discourage companies from adopting sustainable mining techniques

(AfDB, 2019).

In addition, many mining operations rely on traditional extraction methods that cause
significant environmental damage, including excessive water consumption, deforestation,

and air pollution. The integration of advanced technologies, such as automated mining
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systems and cleaner production techniques, can help mitigate environmental degradation
and improve operational efficiency (Mhlanga & Dube, 2021). To address these financial
and technological challenges, the government and financial institutions should explore
strategies for providing low-interest loans, grants, and incentives for companies that adopt

sustainable practices (World Bank, 2021).

2.4.4 Corruption and Governance Issues

Corruption and governance issues pose serious threats to sustainability in Zimbabwe's
mining sector. Corrupt practices, including bribery, favouritism in awarding mining
licenses, and misallocation of resources, have weakened the effectiveness of regulatory
frameworks and institutions (Mukwada, 2019). Transparency International (TI) (2020)
notes that the extractive industry in Zimbabwe is characterized by significant levels of

corruption, which hampers policy implementation and discourages responsible investment.

Weak governance also contributes to illegal mining operations, where unregulated activities
degrade the environment and exploit local labour without adhering to labour rights or
environmental standards (Chitambara, 2015). Strengthening governance structures through
anti-corruption measures, enhanced policy enforcement, and stricter regulatory compliance

mechanisms is essential to promoting ethical and sustainable mining practices (ZELA,

2020).

2.4.5 Limited Stakeholder Engagement

The exclusion of key stakeholders, including local communities, civil society
organizations, and indigenous groups, remains a major challenge to sustainability in
Zimbabwe’s mining sector. Many mining companies fail to consult affected communities
before commencing operations, leading to disputes, displacement, and loss of livelihoods

(Chitambara, 2015; ZELA, 2020).

Community engagement is critical for achieving a social license to operate (SLO), which
ensures that mining activities gain acceptance and support from local populations (Mhlanga

& Dube, 2021). Companies that engage in genuine consultation processes, prioritize
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corporate social responsibility (CSR) programs, and involve communities in decision-

making processes are more likely to foster long-term sustainability (World Bank, 2021).

Additionally, the absence of multi-stakeholder collaboration, including partnerships
between government bodies, private entities, and environmental organizations, limits the
effectiveness of sustainability initiatives. Strengthening community participation and
promoting inclusive decision-making processes can lead to mutually beneficial outcomes

for both mining companies and local populations (Mukwada, 2019).

Finally, Zimbabwe’s mining sector faces numerous sustainability challenges, ranging from
regulatory deficiencies and financial constraints to governance issues and inadequate
stakeholder engagement. These obstacles hinder the industry's ability to implement
environmentally friendly and socially responsible mining practices. However, by
strengthening regulatory frameworks, improving transparency, investing in sustainable
technologies, combating corruption, and fostering stakeholder collaboration, Zimbabwe
can move toward a more sustainable mining industry. Addressing these challenges is critical
for ensuring long-term economic resilience, environmental conservation, and social well-

being in the country’s mining sector.

2.5 Opportunities for Sustainability in Zimbabwe's Mining Sector

As we delve into the complexities surrounding sustainability in Zimbabwe's mining sector,
it is vital to highlight the various opportunities available for promoting responsible and

environmentally-friendly practices.

2.5.1 Growing Demand for Responsible Mining Practices

The global landscape is increasingly shifting towards the demand for more responsible and
sustainable mining practices. Stakeholders, including consumers, investors, and civil
society organizations, are recognizing the substantial impact the mining sector has on both
the environment and local communities (International Council on Mining and Metals,

2020). The International Council on Mining and Metals (ICMM) emphasizes that "the
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mining industry has a critical role to play in contributing to sustainable development"
(ICMM, 2020, p. 10). In response to this rising awareness, certification programs like
Fairmined have emerged, advocating for fair labour practices and environmental
sustainability, particularly in artisanal and small-scale mining operations (Fairmined,
2020). Such initiatives not only enhance the reputation of mining companies but also align

them with global sustainability goals.

2.5.2 Harnessing Technology and Innovation

Technological advancements present exciting opportunities for the mining sector to
significantly reduce its environmental footprint while improving social performance. The
integration of renewable energy sources, such as solar and wind power, can greatly diminish
the sector's dependence on fossil fuels, ultimately lowering carbon emissions (International
Renewable Energy Agency, 2020). A report by the International Renewable Energy Agency
states that "renewable energy can play a vital role in reducing greenhouse gas emissions
from the mining sector" (IRENA, 2020, p. 15). Furthermore, innovative technologies such
as blockchain and artificial intelligence can enhance transparency and accountability within
mining operations, fostering more efficient practices (Deloitte, 2020). By embracing these
technologies, mining companies can not only improve their operational efficiency but also

contribute to broader environmental goals.

2.5.3 Embracing Environmental, Social, and Governance (ESG) Factors

The significance of Environmental, Social, and Governance (ESG) factors in the mining
sector has gained immense traction. Investors, regulators, and civil society organizations
are increasingly urging mining companies to prioritize ESG considerations in their
operations (Global Reporting Initiative, 2020). According to the Global Reporting
Initiative, "ESG reporting is becoming increasingly important for mining companies as
stakeholders demand greater transparency and accountability" (GRI, 2020, p. 12). By
adopting ESG frameworks, mining companies can not only mitigate risks but also seize
opportunities, thereby contributing positively to sustainable development and enhancing

their long-term viability.
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2.5.4 Fostering Community Development and Engagement

The mining sector profoundly influences local communities, making it essential to
prioritize community development and engagement initiatives. By investing in local
projects, offering training and employment opportunities, and maintaining open channels
of communication, mining companies can build trust and foster collaboration (Zimbabwe
Environmental Law Association, 2020). The Zimbabwe Environmental Law Association
(ZELA) highlights that "community engagement is critical for ensuring that mining
operations are socially and environmentally sustainable" (ZELA, 2020, p. 20). By actively
involving communities in decision-making processes and addressing their concerns,
mining companies can enhance their social license to operate and contribute to sustainable

community development.

2.5.5 Collaborating for Sustainability

Collaboration and partnerships play a crucial role in promoting sustainability within
Zimbabwe's mining sector. By working together, mining companies, government agencies,
civil society organizations, and local communities can pool their knowledge, expertise, and
resources to tackle the complex challenges facing the industry (United Nations
Development Programme, 2020). The United Nations Development Programme (UNDP)
asserts that "collaboration and partnerships are essential for addressing sustainability
challenges in the mining sector" (UNDP, 2020). Such collaborative efforts can lead to the
formulation of innovative solutions, ensuring that mining operations align with sustainable

development goals and benefit all stakeholders involved.

2.6 Sustainable Mining Techniques

Sustainable mining techniques aim to reduce the negative environmental and social impacts
of mining while maximizing resource efficiency. These methods help minimize land
degradation, water usage, and pollution, contributing to the long-term viability of mining

operations and promoting environmental stewardship.
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2.6.1 Selective Mining

Selective mining involves the extraction of only the target minerals while minimizing the
disturbance to surrounding rock and soil (Christopher, 2016). This technique reduces the
need for extensive land clearing, thus preserving the integrity of the surrounding ecosystem.
By focusing on high-grade ore, selective mining also helps to reduce waste material and

the overall environmental footprint of mining activities.

The use of selective mining is particularly beneficial in areas with sensitive ecosystems or
limited land availability. However, its application is limited to certain ore bodies where the
mineral is well-defined and concentrated. While it provides environmental benefits, it may
increase operational costs due to the need for more precise extraction methods and

equipment (Chopra & Meindl, 2019).

2.6.2 In-Situ Recovery (ISR)

In-situ recovery (ISR), also known as solution mining, involves extracting minerals directly
from the ore body without removing large quantities of rock (Ivanov, Tsipoulanidis, &
Schonberger, 2018). This technique uses fluids injected into the ground to dissolve the
minerals, which are then pumped to the surface. ISR is commonly used for the extraction

of metals like copper, uranium, and gold.

ISR minimizes surface disturbance and eliminates the need for tailings dams, a significant
environmental concern in traditional mining operations (Christopher, 2016). It also reduces
water consumption compared to conventional mining methods. However, the method
requires precise control over the injected fluids to avoid groundwater contamination, and

its application is limited to specific geological conditions (World Bank, 2022).

2.6.3 Underground Mining

Underground mining is another sustainable technique that minimizes surface disruption by
extracting minerals from beneath the earth’s surface. This method involves building tunnels

or shafts to access ore bodies, which reduces the environmental impact compared to open-
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pit mining (Chopra & Meindl, 2019). By keeping the extraction process underground, less

vegetation is destroyed, and habitats are less disturbed.

Underground mining is especially effective in areas with high population density or
sensitive ecological environments where surface mining would be detrimental. While it
reduces land disturbance, it can be more energy-intensive and costly due to the need for
ventilation systems, ground support, and transportation of mined materials (Christopher,
2016). Additionally, it may pose challenges regarding worker safety and geological
stability.

2.6.4 Bioleaching and Bioremediation

Bioleaching uses microorganisms to extract metals from ores, while bioremediation
involves using bacteria or other organisms to neutralize pollutants and restore contaminated
environments (Ivanov, Tsipoulanidis, and Schonberger, 2018). These biological processes
provide a more environmentally friendly alternative to traditional methods of mineral

extraction, which often rely on toxic chemicals.

Bioleaching is particularly valuable for the extraction of low-grade ores, where
conventional methods would be economically unfeasible (Chopra and Meindl, 2019). The
process is less energy-intensive and generates fewer harmful by-products. Bioremediation,
on the other hand, can help reduce pollution caused by mining activities and restore
ecosystems impacted by mining waste. However, the widespread use of these methods is
still developing, and challenges remain in optimizing their efficiency for large-scale

operations (World Bank, 2022).

2.6.5 Hydraulic Mining with Water Recycling

Hydraulic mining involves using high-pressure water jets to dislodge and transport
material, and in sustainable mining practices, the water used is recycled (Christopher,
2016). This method minimizes the need for freshwater sources and reduces the

environmental impact associated with water extraction.
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By recycling water, hydraulic mining reduces water consumption, which is a critical factor
in areas where water resources are scarce (Chopra & Meindl, 2019). However, hydraulic
mining can cause significant erosion and sedimentation if not carefully managed,
potentially leading to water pollution. Therefore, the key challenge lies in balancing water

recycling with effective environmental controls to prevent adverse impacts.

2.6.6 High-Efficiency Equipment and Automation

The use of advanced machinery, automation, and artificial intelligence (AI) can
significantly improve mining efficiency while reducing energy consumption and waste
(Chopra and Meindl, 2019). Automated systems, such as autonomous trucks and drills,

allow for more precise and efficient extraction processes.

Automation reduces human exposure to hazardous environments and increases operational
safety. Additionally, high-efficiency equipment can reduce energy and resource
consumption, leading to lower operational costs and reduced environmental impacts
(Christopher, 2016). However, the initial investment in technology can be substantial, and
automation may result in job displacement, which needs to be addressed through workforce

retraining and reskilling.

2.7 Economic Implications of Sustainable Mining Practices on Local Communities
and the National Economy

Recent research indicates that sustainable mining practices can offer significant economic
benefits to both local communities and the broader national economy (Goyal et al., 2022;
Hussain et al., 2021). When mining companies commit to environmental stewardship,
social responsibility, and transparent operations, they often see gains in financial
performance, community well-being, and long-term economic stability. However, several
gaps remain in the literature, particularly regarding long-term impact assessments and the

specific roles of different stakeholders.
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2.7.1 Local Community Benefits

Implementing sustainable mining practices can foster job creation and elevate living
standards within mining regions (Mhlanga and Dube, 2021). Hiring local workers and
partnering with nearby suppliers stimulates the growth of small- and medium-sized
enterprises (SMEs), thereby strengthening local economies (Rahardjo et al., 2022).
Additionally, corporate social responsibility (CSR) initiatives such as constructing
community infrastructure and funding healthcare or educational programs can further

enhance the socio-economic well-being of residents (Zhou et al., 2023).

However, the degree to which communities truly benefit depends on the extent of
stakeholder engagement and transparency in revenue distribution. Some studies emphasize
that limited disclosure of mining revenues and weak oversight can erode trust, thereby
reducing the effectiveness of CSR efforts (ZELA, 2020). While this point is broadly
acknowledged, most references lack longitudinal analyses to demonstrate how sustained

transparency could shape local development over multiple years.

2.7.2 National Economic Growth and Revenue Generation

Sustainable mining plays a crucial role in generating government revenue through taxes,
royalties, and export earnings (Nyambe, 2020). By adopting efficient resource extraction
methods and pollution controls, companies can reduce operational costs over time and
maintain higher productivity (Smith et al., 2023). This operational stability typically results
in more reliable tax and royalty payments, which strengthen the national treasury (AfDB,

2019).

Moreover, a demonstrated commitment to sustainability can help attract foreign direct
investment (FDI), as many global investors now prioritize environmental, social, and
governance (ESG) criteria (Hussain et al., 2021). While this connection between ESG
adoption and FDI influx is well-documented, few studies offer detailed examinations of
how macroeconomic factors such as exchange rate fluctuations or global commodity prices

intersect with ESG-driven investments (Rahardjo et al., 2022; World Bank, 2021).
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2.7.3 Reduced Conflicts and Operational Disruptions

A significant economic advantage of sustainability is the reduction of operational
disruptions that often stem from environmental or social grievances. Mining activities that
ignore local concerns may face protests, legal battles, or forced shutdowns (Zhou et al.,
2023). Conversely, transparent communication and collaborative decision-making tend to
result in fewer conflicts, preserving both revenue streams and company reputation

(Chitambara, 2015).

Although the literature underscores the correlation between community engagement and
reduced unrest, limited research has been conducted on the specific dispute-resolution
mechanisms that foster long-term harmony between mining companies and local

populations.

2.7.4 Challenges in Maximizing Economic Gains

Despite the potential benefits, several challenges hamper the realization of sustainable
mining’s economic advantages. Corruption and governance issues can divert revenues
away from public investments, undermining social development and national growth
(Mukwada, 2019; TI, 2020). In addition, many mining companies lack the financial and
technological capacity to adopt cleaner extraction methods or advanced processing systems
(Mhlanga and Dube, 2021). Strengthening policy frameworks, introducing targeted
financial incentives, and implementing anti-corruption measures are frequently
recommended solutions (ZELA, 2020). Nonetheless, a gap persists regarding how these
proposed solutions are implemented in practice. Few studies provide detailed evaluations
of which incentives or governance reforms are most effective in specific regional or

economic contexts.

2.8 Strategies for Strengthening Sustainability Practices in the
Mining Sector
Zimbabwe’s mining industry, although economically significant, faces multiple hurdles

when it comes to embedding sustainability. Researchers point to governance issues, limited
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financial resources, challenges in stakeholder engagement, and technological gaps as the
main barriers (Mukwada, 2019; Nyambe, 2020). Balancing short-term profitability with
long-term environmental and social goals requires a diverse set of approaches (Rahardjo et
al., 2022; Smith et al., 2023). Below is an overview of key strategies that can enhance

sustainability within the mining sector, along with the gaps that still need to be addressed.

2.8.1 Strengthening Laws and Enforcement

A robust and consistent legal environment is a cornerstone of sustainable mining (AfDB,
2019). While Zimbabwe has regulatory tools like the Environmental Management Act
(EMA) and the Mines and Minerals Act, actual enforcement is often sporadic due to
insufficient funding and overlapping responsibilities (Nyambe, 2020). Clearer regulations,
coupled with meaningful penalties for non-compliance, can motivate companies to adopt
more sustainable operations (Mukwada, 2019). However, the enactment of these laws
oversight bodies often lacks the technical expertise and resources to oversee mining
activities thoroughly (Chitambara, 2015). Conflicting provisions in existing policies can

also lead to confusion and weaken consistent enforcement (ZELA, 2020).

2.8.2 Inclusive Stakeholder Engagement

Collaborating with local communities, civil society groups, and other stakeholders is
crucial for gaining a social license to operate (Mhlanga & Dube, 2021). Open dialogue and
shared decision-making help mining companies address environmental and social concerns
more effectively, reducing the risk of disputes (Rahardjo et al., 2022). Incorporating local
knowledge and cultural considerations can further improve project acceptance (Zhou et al.,
2023). Despite the positive attributes (ZELA, 2020) concurs that these initiatives focus on
initial consultations but lack follow-up processes, making it difficult to maintain

constructive partnerships over time (ZELA, 2020).
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2.8.3 Embracing Technological Innovations

Advanced technologies can significantly lower the ecological footprint of mining and boost
efficiency (Smith et al., 2023). Innovations like automated machinery, precision extraction
techniques, and real-time environmental monitoring can conserve resources and limit
pollution (Hussain et al., 2021). Government-backed incentives, such as tax credits or
grants, can encourage companies to upgrade to more sustainable equipment (Zhou et al.,
2023). However Smaller firms often lack the capital to invest in expensive modern
technologies (Nyambe, 2020). Due to its everchanging nature many cutting-edge solutions
are tested in different contexts, so their long-term effectiveness in Zimbabwe remains

uncertain (Mhlanga & Dube, 2021).

2.8.4 Financial Incentives and Sustainable Investment

Access to funding is crucial for advancing sustainable mining initiatives. Mechanisms like
green bonds, sustainability-linked loans, or microfinance can channel resources into eco-
friendly projects (World Bank, 2021). Governments can also encourage sustainable
practices by offering tax breaks or lower royalties for companies that invest in responsible
extraction methods (Mukwada, 2019). However, the researcher concurs with (AfDB, 2019)
political instability and fluctuating commodity prices may discourage investors from

supporting long-term sustainability ventures.

2.8.5 Transparency and Accountability Measures

Public reporting and independent audits are essential for ensuring mining companies
remain accountable for their environmental and social impacts (TI, 2020). Adopting
frameworks like the Global Reporting Initiative (GRI) or the Extractive Industries
Transparency Initiative (EITI) can help standardize data collection and disclosure (World
Bank, 2021). These measures may have a negative impact to smaller companies as they
may lack the capacity to produce in-depth sustainability reports (Mhlanga & Dube, 2021).
Although global frameworks exist, enforcement at the national level can be a major

challenge reducing their overall impact (ZELA, 2020).
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2.9 EMPERICAL EVIDENCE

The empirical literature examines prior research, both published and unpublished, on
sustainable mining practices and their environmental, social, and economic implications.
The review also evaluates the opportunities and challenges faced by companies in
implementing sustainability initiatives in Zimbabwe’s mining sector. Additionally, it
explores the evolving nature of sustainability practices and how regulatory and

technological advancements influence the industry's approach toward responsible mining.

2.9.1 Hilson (2000), Barriers to Sustainable Mining
Hilson (2000) provides a qualitative analysis of the obstacles hindering the adoption of

sustainable practices within the mining industry. His work identifies several critical
barriers, including limited financial resources, inconsistent regulatory environments, and
widespread knowledge gaps regarding sustainability benefits. Hilson contends that without
stronger regulatory support and clear financial incentives, many companies especially
smaller enterprises struggle to invest in cleaner, more sustainable technologies. Addressing
these barriers is essential for fostering an industry-wide shift toward responsible and
sustainable mining practices. However, the study lacks contemporary insights, as
technological advancements and policy changes in the past two decades may have

mitigated some of the challenges he highlighted.

2.9.2 Dubinski (2013), Sustainable Practices in the Minerals Industry

Dubinski (2013) argues that traditional sustainability evaluations often separate
environmental, social, and economic factors, leading to fragmented decision-making. He
advocates for a comprehensive framework that integrates these dimensions to offer a
holistic view of sustainability. His study outlines specific indicators for each dimension
measuring environmental impacts such as pollution, biodiversity loss, and resource
depletion; social impacts including community health, employment opportunities, and
stakeholder engagement; and economic factors such as profitability and local investment.

By presenting case studies where mining companies successfully adopted integrated
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sustainability frameworks, Dubinski demonstrates that such an approach can lead to
stronger community relations and enhanced environmental performance. However, his
study does not account for variations in regulatory environments across different regions,

making it difficult to generalize its applicability worldwide.

2.9.3 International Council on Mining and Metals (ICMM) (Year), "ICMM
Sustainable Development Framework"

The ICMM’s Sustainable Development Framework serves as a foundational document for
guiding sustainable practices in the mining sector. This framework is built around ten
principles that emphasize ethical business conduct, robust stakeholder engagement, and
proactive environmental stewardship. Empirical evidence from member companies shows
that adherence to these principles results in tangible improvements such as reductions in
greenhouse gas emissions and water consumption, alongside heightened community trust.
The framework highlights that sustainability should be viewed not merely as a compliance
issue but as a strategic advantage that drives operational efficiencies and market
differentiation. Nevertheless, it mainly applies to large-scale mining operations with the
resources to implement sustainability initiatives, leaving a gap in strategies for small and

medium-sized mining enterprises.

2.9.4 Ali et al. (2017), Resource Governance and Community Engagement in Mining

Ali et al. (2017) focus on the critical role of resource governance and community
involvement in achieving sustainable mining operations. Their research reveals that
conflicts with local communities often arise from environmental degradation and perceived
injustices. They stress that active community participation in decision-making, transparent
communication, and the formation of long-term partnerships are essential for reducing
resistance to mining projects. Their case studies illustrate that when mining companies
invest in building strong relationships with local stakeholders, they are better positioned to
achieve stable and sustainable outcomes. However, while the study provides a strong

argument for community involvement, it does not fully explore the potential economic

29



trade-offs of these engagements, such as increased operational costs or delays due to

prolonged stakeholder consultations.

2.9.5 Knowledge Management and Green Innovation Study, '"Knowledge
Management and Green Innovation in Mining"

This study underscores the importance of fostering a culture of innovation through effective
knowledge management in mining companies. It finds that organizations encouraging
knowledge sharing and continuous learning are more capable of adopting green
technologies and sustainable practices. By investing in employee training and forming
collaborations with research institutions, mining companies can drive innovation that leads
to improved environmental outcomes and greater operational efficiency. The research
emphasizes that a commitment to green innovation not only benefits the environment but
also provides a competitive edge in a rapidly evolving industry. Nonetheless, the study
primarily focuses on knowledge-sharing mechanisms and does not fully address the
financial or logistical challenges that mining companies may face in implementing green

innovations.

2.9.6 Runoziva et al. (2024), '"'Digitalization and Efficient Humanitarian Logistical
Operations in Zimbabwe"

Runoziva et al. (2024) explore the transformative role of digitalization in enhancing
efficiency within various sectors, including mining. Their study, based on multiple
regression analysis, highlights that digitalization improves sustainability by optimizing
resource management, reducing costs, and streamlining operations. Their findings reveal
that digital supply chain management systems, such as barcode readers and tracking
solutions, enhance information management and coordination. However, the study also
identifies challenges, including knowledge-sharing barriers and increased exposure to
cybersecurity threats. The research provides a strong empirical basis for integrating digital
solutions into mining operations to enhance sustainability while mitigating risks associated

with digital transformation. Despite these contributions, the study does not fully account
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for infrastructural deficiencies and digital literacy gaps that could hinder digital adoption,

particularly in developing economies.

2.10 Gap Analysis

Several existing studies on sustainability in Zimbabwe’s mining industry have analysed
both traditional environmental conservation methods and the adoption of modern
technological solutions to minimize ecological and social harm. However, there is a critical
gap in research that specifically examines how sustainability practices can be effectively
integrated within Zimbabwe’s unique mining landscape. While literature discusses global
sustainability initiatives, such as environmental management systems, corporate social
responsibility, and regulatory compliance, there is limited empirical evidence on their

practical application in Zimbabwe’s mining sector.

Prevalent existing studies fail to address the specific challenges that mining companies in
Zimbabwe face in implementing sustainability initiatives. These challenges include weak
regulatory enforcement, financial constraints, outdated technology, and limited community
engagement. Additionally, while sustainable mining frameworks emphasize the importance
of corporate accountability and ethical resource extraction, there is a lack of localized
research on how these frameworks can be adapted to fit Zimbabwe’s economic, political,

and social conditions.

Another significant research gap lies in assessing the economic implications of sustainable
mining practices on both local communities and the national economy. While global studies
outline the potential benefits of sustainable mining, such as job creation, improved health
outcomes, and long-term economic stability, there is insufficient research on how these
benefits manifest in Zimbabwe. This gap underscores the need for empirical studies that
analyse the cost-benefit trade-offs of sustainability investments in the country’s mining

industry.

Moreover, while there are broad discussions on opportunities for enhancing sustainability
such as the adoption of green technologies and improved governance there is little research

on the feasibility and scalability of these solutions within Zimbabwe’s mining sector.
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Understanding which sustainability strategies are both practical and economically viable in

Zimbabwe remains a key area for future research.

Finally, despite numerous studies proposing strategies for improving sustainability in the
mining sector, most fail to offer context-specific recommendations that account for
Zimbabwe’s regulatory landscape, economic realities, and socio-political dynamics. Future
research should focus on developing localized, actionable strategies that align with the
unique challenges and opportunities present in Zimbabwe’s mining industry.

paraphrase humanize and remove plagiarism

2.11 Chapter Summary

This chapter examined both theoretical and empirical perspectives on sustainability within
Zimbabwe’s mining industry, focusing on how environmental, social, and economic factors
shape sustainable mining practices. It explored foundational concepts, including
Sustainable Development Theory and the Triple Bottom Line (TBL), to demonstrate how

these frameworks inform the adoption of responsible mining operations.

The review also highlighted practical challenges, such as weak regulatory enforcement,
financial limitations, and the slow uptake of green technologies. Additionally, the chapter
emphasized the significance of stakeholder engagement, effective governance, and
knowledge-sharing in promoting a sustainability culture. However, it identified key
research gaps particularly in small-scale mining, long-term economic viability, and the
adaptation of global sustainability frameworks to Zimbabwe’s unique socio-economic
conditions. These insights underscore the need for more targeted research and locally
tailored solutions to enhance environmental stewardship and economic resilience in
Zimbabwe’s mining sector. The next chapter will outline the methodology employed to

address these gaps.
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CHAPTER THREE

RESEARCH METHODOLOGY

3.0 Introduction

This chapter details the research methodology employed to explore sustainable mining
practices in Zimbabwe. It covers the research design, population, sampling techniques,
research instruments, and data collection methods, concluding with the summary. The
selected methodology is designed to gather reliable, valid, and comprehensive data that
aligns with the study's objectives. Using a mixed methods approach allows the research to
capture both quantitative trends and qualitative insights, enabling a broader understanding

of sustainability practices within the mining sector.

3.1 Research Design

This study employs a descriptive survey research design within a mixed-methods
framework, integrating quantitative and qualitative techniques to systematically gather data
on sustainability practices, challenges, and opportunities in Zimbabwe’s mining sector.
Grounded in empirical observation (Creswell, 2014), this design enables the collection of
extensive numerical data while also capturing rich, contextual insights from a diverse range
of respondents. The mixed-methods approach enhances robustness through triangulation,
ensuring that both statistical trends and in-depth perspectives are considered. Although this
design requires significant data collection efforts and may be prone to response biases and
subjective interpretations, its ability to provide a holistic understanding of sustainability in
mining justifies its use, especially given the context-specific challenges and varying

regulatory frameworks in Zimbabwe's mining industry.
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3.1.1 Quantitative methods

To quantify the impact of sustainability practices, the study employs descriptive statistics
Descriptive statistics, including means, standard deviations, and frequency distributions,
are used to summarize key variables. These quantitative techniques provide objective data

to identify trends and assess relationships.

3.1.2 Qualitative Methods

The qualitative approach involves thematic analysis of interview responses. This method is
useful for identifying patterns, themes, and insights that may be overlooked through
quantitative measures (Braun & Clarke, 2006). Thematic coding is performed to categorize
and interpret the responses, enabling a better understanding of the contextual challenges

and opportunities in implementing sustainable mining practices.

3.2 Target Population

The target population refers to the complete group of individuals, organizations, or entities
relevant to this study, from which a sample will be drawn (Creswell, 2014). Clearly defining
this population is crucial for ensuring that the research findings are representative and
applicable to a broader context. In this study, the target population includes key
stakeholders in Zimbabwe’s mining sector, such as mining companies, regulatory
authorities, environmental agencies, and local communities. Each of these groups plays an
important role in the implementation, regulation, and impact of sustainable mining
practices. To improve representativeness while ensuring manageable data collection, the
target population has been refined based on the determined sample size. The study will
focus on approximately 200 stakeholders from various institutions and communities
involved in mining activities across Zimbabwe. By incorporating both corporate and
community perspectives, the study aims to deliver a comprehensive analysis of the

sustainability challenges and opportunities present in the sector.

3.3 Research Sample Size
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Determining the appropriate sample size is a vital aspect of this study, as it ensures that the
findings accurately reflect the target population. To achieve this, the research applies

Cochran’s (1977) formula for finite populations:

n = Nz2p(1-p)

e2(N-1) + z2p(1-p)
Where:
n=sample size
N =Total size of population
Z=Confidence level (1.96 for 95% confidence level)
p = estimated proportion of the population (set at 0.5 to allow for maximum variability)
e=acceptable error margin of error (0.05)

Given an estimated population of around 200 key stakeholders in Zimbabwe’s mining
sector derived from analysis made from companies such as Zimplats, Caledonia Mining
Corporation, and RioZim Limited, government regulatory authorities such as EMA and
local authority representatives the calculation suggests a sample size of approximately 132
respondents. To account for potential non-responses and to further strengthen the data, the

final sample size is adjusted to about 140 participants.

This approach ensures a diverse representation of viewpoints, including those from mining
companies, government regulatory bodies, and local communities. By utilizing established
statistical methods, as suggested by Creswell (2014) and Etikan, Musa, and Alkassim
(2016), the study enhances the reliability and validity of its findings, ensuring that the
sample size is sufficient to capture the complexities of sustainable mining practices in

Zimbabwe.

3.4 Sampling Technique

A purposive sampling method is employed to select participants who have relevant

knowledge and experience in sustainable mining. This non-probability approach ensures
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that only individuals actively involved in sustainability initiatives contribute their insights
(Etikan, Musa, & Alkassim, 2016). Additionally, stratified random sampling is applied
within the identified groups to maintain balanced representation across different

stakeholder categories.

3.4.1 Stratified random sampling

Stratified random sampling is a probability sampling technique that involves diving the
overall population into specific subgroups or strata based on particular characteristics
(Etikan, Musa, &Alkasimm,2016). Samples are then randomly selected from each stratum,
this method guarantees each subgroup is sufficiently represented in the final sample, which

helps to reduce sampling bias and improves the generalizing of results (Creswell,2014).

3.5 Sources of data

Data sources play a crucial role in research as they provide the information needed to
address research questions and achieve study goals. According to Saunders, Lewis, and
Thornhill (2019), data sources can be categorized as primary or secondary, each serving a
distinct purpose in academic and empirical studies. This research incorporates both primary
and secondary source of data to ensure a thorough understanding of sustainable mining

practices in Zimbabwe. Primary data offers direct insights from key stakeholders.

3.5.1 Primary Sources of Data

Primary data consists of original information collected directly from participants
specifically for this study (Creswell & Creswell, 2018). This data is gathered through field
research and is especially valuable for exploring current challenges and practices in
sustainable mining. In this study, primary data is collected using structured questionnaires
and semi-structured interviews with key stakeholders in the mining sector. These sources
provide firsthand accounts of sustainable mining practices, implementation challenges, and

economic effects, ensuring that the research findings reflect real-world experiences.
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3.5.2 Secondary Sources of Data

Secondary data consists of existing information that was collected for purposes other than
this study (Bryman, 2015). This type of data provides historical and contextual background
necessary for interpreting the findings from the primary data. In this research, secondary
sources are used to explore global sustainability trends, regulatory frameworks, and case

studies from other mining regions.

3.6 Data collection techniques

Data collection techniques refer to the organized methods used to gather information that
aligns with the research goals. In this study, these techniques are specifically designed to
provide a thorough understanding of sustainable mining practices in Zimbabwe, ensuring
that the data collected is both trustworthy and valid (Bryman, 2015). The methods
employed include a variety of tools such as structured questionnaires, semi-structured
interviews, focus group discussions, and reviews of relevant documents. This combination
allows for the collection of a wide range of data that captures different viewpoints on
sustainability, regulatory compliance, and the effects on local communities. By using this
integrated approach, the research strengthens its overall reliability, ensuring that important
variables are measured accurately and that the findings reflect the broader perspectives of
the stakeholder community (Creswell, 2014). Ultimately, this strategy for data collection is

vital for building a solid empirical foundation that supports the subsequent analysis.

3.6.1 Structured Questionnaires

The structured questionnaires were developed to capture quantitative data on sustainability
practices, operational challenges, and economic impacts by the researcher. They were
distributed via email to remote stakeholders and delivered in person at mining sites. This
dual approach ensured broad coverage and increased accessibility for participants.
Structured questionnaires provide standardized and comparable data, facilitating statistical

analysis (Bryman, 2015).as well enables efficient collection of data from a large number of
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respondents. The use of these questionnaires posed several challenges as it may ay suffer

from low response rates, especially in regions with limited digital access.

3.6.2 Semi-Structured Interviews

Semi-structured interviews were conducted with key stakeholders, including mining
company representatives, government officials, and community leaders. These interviews
were scheduled based on participant availability and conducted either virtually (via
platforms such as Zoom) or face-to-face. This method helped the researcher as it provides
rich, detailed insights that help explain the context behind quantitative findings (Kvale,
2007).

3.6.3 Focus Group Discussions (FGDs)

Focus group discussions were organized with groups of community members and industry
stakeholders at local community gathering places. These sessions were designed to
encourage interactive dialogue and collective reflection on sustainability issues in the
mining sector with the main targeted people of these focus groups being society members
that thrive in the mining industry using primitive methods. According to Krueger & Casey,
2015) focus groups help to facilitate the emergence of diverse viewpoints through group
interaction (Krueger & Casey, 2015). This method also presents drawbacks as group

dynamics may lead to dominant voices overshadowing quieter participants.

3.7 Validity

Validity refers to how well a research study accurately measures what it claims to measure
(Creswell, 2014). In this study, ensuring validity is essential to confirm that our findings on
sustainable mining practices in Zimbabwe truly represent the realities of the issues being
examined. This encompasses the accuracy of both the quantitative data collected through
structured questionnaires and the qualitative insights gathered from interviews and focus
group discussions. High validity indicates that the tools and methods used in data collection

effectively capture key concepts such as sustainability practices, operational challenges,
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and economic impacts without introducing bias or distortion. To enhance the validity of the
research, the researcher employed careful design, rigorous testing, and methodological
triangulation. These steps help ensure that the researchers conclusions are credible and can

be generalized to a broader context.

3.8 Reliability

Reliability refers to the extent to which research instruments produce consistent and stable
results over time (Saunders, Lewis, & Thornhill, 2019). In the researcher’s study on
sustainable mining practices in Zimbabwe, the researcher implemented several strategies
to ensure the data's reliability. For the quantitative aspect, the researcher pilot-tested
structured questionnaires with a small group of respondents to assess internal consistency.
The researcher also calculated reliability metrics like Cronbach’s alpha to confirm that the
items in each scale reliably measured the intended concepts (Bryman, 2015). Additionally,
the researcher employed test and retest procedures, where possible, to evaluate how stable
the responses were over time. For the qualitative aspect, we enhanced the reliability of data
collected from semi-structured interviews and focus group discussions by carefully
transcribing and systematically coding the responses. Furthermore, the researcher used
methodological triangulation integrating questionnaires, interviews, focus groups, and
document analysis to strengthen reliability by cross-verifying information from various
sources. These thorough measures ensure that the data collected by the researcher is both
consistent and replicable, thereby enhancing the credibility of the researcher’s study

findings on sustainable mining practices in Zimbabwe.

3.9 Confidentiality and Anonymity
This study employs stiff measures to safeguard the privacy of all participants. Data

collected from questionnaires and interviews is stored in secure password digital protected
files as well as in locked physical locations. To maintain anonymity, the researcher ensured
that personal identifiers are removed from the data. This strategy helps to ensure participant

confidentiality and creates a secure and trustworthy research environment (Resnik,2020).
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3.9.1 Ethical Considerations

Maintaining ethical integrity is crucial in this research. Before any data collection began,
all participants provided informed consent after being thorough informed about the studies
purpose, procedures and their right to withdraw at any time. The researcher also employed
several ethical considerations throughout the study to ensure that no ethical violations are

made.

3.9.2 Informed Consent

The researcher provided all the participants with clear and concise detailed information on
the specifications of the study including the purpose, procedures, risks and their

participatory rights. The participants provided their consent voluntarily.

3.10 Data Presentation

To effectively showcase the research findings, the researcher utilized the Statistical Package
for Social Sciences (SPSS) along with Microsoft Excel for organizing, analysing, and
visualizing the data. These tools were essential for managing large datasets, allowing us to
perform both descriptive and inferential statistical analyses while ensuring clarity in
interpreting sustainability practices within Zimbabwe’s mining sector. SPSS proved
particularly valuable for conducting statistical calculations, such as frequency distributions,
means, standard deviations, and correlation analyses. It also facilitated the creation of
various charts and graphs, including bar charts, pie charts, and histograms, making it easier

to spot trends and relationships among different sustainability variables.

Microsoft Excel complemented SPSS by providing spreadsheet-based calculations, pivot
tables, and dynamic charts that enhanced data visualization. Its user-friendly interface
enabled the researcher to develop interactive dashboards and graphical representations,
which were helpful for comparing sustainability initiatives across various mining
companies. For qualitative data, the researcher applied a thematic analysis approach to
categorize and interpret the responses from interviews. The researcher’s findings were
presented through summarized narratives, key quotes, and conceptual diagrams to
emphasize important perspectives from industry stakeholders. By integrating statistical

tools with qualitative insights, the researcher ensured that his data presentation was clear,
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comprehensive, and meaningful. The combination of SPSS and Microsoft Excel allowed
for a well-organized analysis, contributing to informed discussions and recommendations

aimed at enhancing sustainability in Zimbabwe’s mining sector.

3.10 Data Analysis

Data analysis, defined as the systematic evaluation of collected information to derive
meaningful insights (Saunders, Lewis, & Thornhill, 2019), is fundamental to the study on
sustainable mining practices in Zimbabwe. The researcher sought to adopt a mixed-
methods approach that combines both quantitative and qualitative techniques. For the
quantitative aspect, the researcher processed data from structured questionnaires using
SPSS and Microsoft Excel. This enables the researcher to generate descriptive statistics
such as means, frequencies, standard deviations and conduct inferential analyses. On the
qualitative side, the researcher analysed data from semi-structured interviews and focus
group discussions through thematic analysis (Braun & Clarke, 2006). NVivo software
assists in systematically coding and categorizing the emerging themes. This integrated
approach ensures that statistical trends are enriched by detailed contextual insights, thereby

enhancing the validity and reliability of our study’s findings (Creswell, 2014).

3.11 Summary

The chapter explored research methodology used to analyse sustainable mining practices
in Zimbabwe. It outlines a mixed-methods design that integrates descriptive surveys with
qualitative approaches, allowing us to capture both numerical trends and contextual
insights. The chapter identifies the target population, which includes mining companies,
government regulatory bodies, local community representatives, and other key
stakeholders. It explains the use of purposive and stratified random sampling to ensure a
diverse representation of voices. Furthermore, the chapter looked at several research
instruments, such as structured questionnaires, semi-structured interviews, focus groups,
and document analysis, discussing their respective strengths and weaknesses. It also details
the data collection procedures, which involved both online and in-person methods. The data

analysis process is described, utilizing statistical tools like SPSS and Excel, along with
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thematic analysis. Overall, Chapter 3 lays a strong methodological foundation that

enhances the credibility and relevance of the study's findings.
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CHAPTER FOUR

DATA PRESENTATION, ANALYSIS AND DISCUSSION

4.0 Introduction

This chapter presents, analyses, and discusses the results derived from the data collected in
alignment with the research objectives outlined in Chapter One. The purpose of this chapter
is to interpret quantitative data gathered through structured questionnaires distributed to
stakeholders in Zimbabwe’s mining sector, including mining personnel, community
members, government officials, and NGO representatives. The analysis integrates
descriptive and inferential statistical techniques to explore demographic patterns and
responses to the five research objectives. Each section includes tables and figures to support
the discussion, guided by recent empirical studies from 2020 to 2025. Findings are
interpreted against existing literature to highlight trends, gaps, and implications for

sustainable mining practices in Zimbabwe.

4.1 Response Rate
To ensure representativeness, 140 structured questionnaires were distributed to

stakeholders across different regions and roles within Zimbabwe’s mining sector. Of these,
110 were successfully returned and deemed valid for analysis, resulting in a response rate
of 78.57%. This is considered an acceptable rate for social research involving multiple
sectors, as responses above 70% typically reflect reliable levels of participation (Saunders,
Lewis, & Thornhill, 2019). The effective response indicates substantial interest and
relevance of the topic to stakeholders, thus enriching the credibility of the findings.
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Figure 4.1: Questionnaire Response Rate
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Figure 4 Questionnaire Respondents Rate

Source: Research Data

4.2 Demographic Characteristics of Respondents
Understanding the demographic profile of respondents provides critical context for

interpreting sustainability perspectives. The survey considered five demographic variables:
age group, gender, stakeholder role, years of experience, and type of mining involvement.
Each sub-section presents a frequency table and corresponding chart, followed by a

discussion referencing recent literature.
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4.2.1 Age Distribution

Figure 4.2.1: Age Distribution of Respondents
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Respondents were categorized into five age groups: 18-25 years, 26-35 years, 36-45 years,
4660 years, and 60+ years. Most participants (approx. 31%) were in the 2635 age group,
reflecting an active working demographic often involved in operational-level mining and
advocacy work. This age range is consistent with studies by Musara et al. (2023), which
noted the dominance of the 25-40 age cohort in Africa's extractive industries, often
associated with both frontline labor and environmental activism. Younger demographics,
particularly those under 35, tend to show greater openness to sustainable innovation
(Gumede & Moyo, 2022).
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4.2.2 Gender Distribution

GENDER
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Figure 6 Gender Distribution of Respondents
Source :Research Data

The sample included both male and female respondents, with men constituting a majority.
However, approximately 30% of the responses came from women, a representation that
aligns with the gender participation figures in formal mining reported by the African
Mining Vision (2022). Despite increasing participation, women often remain
underrepresented in decision-making positions within the sector (Chikafu & Chingarande,
2021). Nonetheless, their insights are vital in identifying social dimensions of

sustainability, particularly related to displacement and health impacts.
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4.2.3 Stakeholder Roles

Figure 4.2.3: Stakeholder Roles in Mining Sector
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Figure 7 Stakeholder Roles in Mining
Source: Research Data

Respondents represented a wide range of stakeholders, including mining employees,
community members, government officials, NGOs, and others. This distribution reflects
the multi-actor nature of sustainability in mining, confirming observations by Mutsvangwa
et al. (2024) that policy formation and implementation are influenced by diverse interest
groups. Stakeholder heterogeneity increases the complexity but also the legitimacy of
sustainability strategies (UNDP, 2021).
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4.2.4 Years of Experience in Mining Sector

Figure 4.2.4: Years of Experience in Mining Sector
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Source :Research Data

The majority of participants had 1-3 years or 4—7 years of experience, indicating mid-
career familiarity with current practices. As noted by Munyati and Sibanda (2023), this
group is often adaptable to sustainability training and regulatory changes. In contrast, more
experienced respondents (8+ years) often express skepticism about regulatory enforcement

due to past inefficiencies.
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4.2.5 Type of Mining Involvement

Figure 4.2.5: Type of Mining Involvement
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Figure 9 Type of Mining Environment

Source :Research Data

Respondents were involved in Artisanal, Small-scale, Medium, and Large-scale mining,
with a notable portion (about 25%) in artisanal mining. This aligns with Kamete et al.
(2022), who emphasized that artisanal and small-scale mining (ASM) dominates
Zimbabwe’s sector but remains largely informal and environmentally risky. Understanding

their responses is crucial to proposing practical sustainability interventions.

4.3 Results on Objective 1: Assessing Existing Sustainability Practices

This section provides a comprehensive analysis of the current sustainability practices
adopted by mining companies in Zimbabwe. The findings are derived from both the
quantitative survey (Likert-scale responses from 110 stakeholders) and qualitative data
collected through semi-structured interviews and focus group discussions (FGDs) with
community representatives, mining officials, and environmental activists. Together, these
sources offer a multi-dimensional perspective on how sustainability is perceived and
practiced within the sector. The quantitative results are summarized in Table 4.3, followed

by an interpretive analysis enriched by qualitative insights.
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Table 4.3: Mean Scores of Respondents on Sustainability Practices

Mining companies in Zimbabwe implement environmental management | 3.87
systems.

There are regular sustainability audits in mining operations. 3.38
Recycling and waste management systems are in place at mining sites. 3.49
Companies actively monitor their environmental footprint. 3.76
Workers are trained on sustainable mining practices. 3.63

Quantitative findings reveal that environmental management systems (EMS) are
moderately prevalent in Zimbabwean mining operations, as indicated by the highest mean
score of 3.87. Many respondents affirmed that companies such as Zimplats and RioZim
maintain formal EMS frameworks guided by Environmental Impact Assessments (EIAS)
and Environmental Management Plans (EMPs). However, interviews with EMA officials
suggest that these plans are often prepared for compliance purposes only, lacking
substantive integration into daily operational routines. A senior compliance officer from
Mashonaland West noted: “Some companies have thick environmental manuals on their
shelves, but very little of it is translated into action on the ground.” This gap between policy
and practice was also emphasized in focus group discussions (FGDs) held in Zvishavane
and Chiadzwa, where community members expressed skepticism about mining firms’
environmental commitments. Participants cited recurrent dust pollution, unrehabilitated
mine pits, and contaminated water sources as evidence that EMS protocols are either

insufficient or ineffectively implemented.

The second-highest score (3.76) corresponded to monitoring of environmental footprints.
This suggests that some mining companies actively engage in tracking pollution levels,

water usage, and land degradation. Interviewees from two large-scale companies
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mentioned the use of satellite imaging and water sampling equipment to assess their
environmental impact. Nonetheless, this practice appears to be concentrated in more
resourced firms. As one environmental consultant explained: “Smaller mines and artisanal
operators barely keep records, let alone invest in monitoring tools. Sustainability is seen

as a burden, not a priority.”

The statement regarding sustainability training for workers garnered a mean score of 3.63,
reflecting moderate uptake. While a number of stakeholders acknowledged ongoing
training initiatives, interviews revealed several concerns. A community relations officer at
a platinum mine shared that training is often limited to safety and occupational health, with
minimal emphasis on broader sustainability themes such as biodiversity protection or social
equity. This sentiment was echoed during FGDs, where former mine workers reported
receiving brief, generic orientation sessions but no in-depth training on how to reduce their

environmental footprint or engage ethically with local communities.

The relatively lower mean of 3.49 for recycling and waste management systems suggests
that sustainable resource use remains an area of concern. Interview data confirmed that
while waste segregation and containment practices exist in formal mining operations,
informal and small-scale mining sites often discard waste materials indiscriminately. One
local environmental NGO representative described the situation as follows: “Waste is
dumped into rivers, and tailings are left exposed. The regulatory framework does not reach
these players, and the consequences are severe.” Such practices not only degrade
ecosystems but also expose surrounding communities to health hazards, especially where

mercury and cyanide are used in gold extraction.

Finally, sustainability audits received the lowest mean score (3.38), indicating that such
evaluations are either infrequent or poorly executed. Interviews with government officials
revealed that auditing teams are understaffed and underfunded. One EMA officer stated:
“We have five inspectors covering two provinces. There is no way we can audit every
operation annually, even if the law requires it.” This lack of consistent enforcement was
also criticized in FGDs, where community members lamented the absence of public

environmental reports or community consultations following audits. This aligns with the
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findings of Nyambe (2020), who argues that Zimbabwe’s mining governance is hampered

by institutional fragmentation and political interference.

Overall, the integration of quantitative and qualitative data paints a picture of partial and
uneven adoption of sustainability practices across Zimbabwe’s mining sector. While formal
systems like EMS and environmental monitoring exist especially in large-scale firms
critical components such as training, waste management, and audits remain
underdeveloped, particularly in small-scale and artisanal operations. These findings
underscore the observations of Chikozho (2019) and ZELA (2020), who call for holistic,
context-sensitive sustainability reforms that go beyond surface-level compliance. For
sustainability to become a reality, it must be mainstreamed into every tier of mining
operations, supported by robust policy enforcement, capacity-building, and inclusive

stakeholder participation.

4.4 Results on Objective 2: Challenges to Implementing Sustainable Practices

This section investigates the major challenges faced by Zimbabwe’s mining sector in the
pursuit of sustainable practices. The analysis draws upon both quantitative survey
responses (Statements 6-10) and qualitative findings from interviews and focus group
discussions (FGDs) with miners, community members, and policy actors. The Likert-scale
data offer an aggregated view of perceptions across the sector, while the qualitative insights
bring depth and contextual nuance to those perceptions. The summarized scores are

presented in Table 4.4.

Table 4.4 Mean Scores on Challenges to Sustainability

Inadequate funding is a major barrier to sustainable mining. 2.97
There is a lack of modern sustainable mining technology. 2.88
Regulatory enforcement on sustainability is weak. 2.97

Limited stakeholder involvement hinders sustainability initiatives. | 3.04
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Corruption negatively impacts environmental governance. 3.08

From the quantitative results, corruption emerged as the most cited challenge, with a mean
score of 3.08. Though seemingly modest, this figure reflects a widespread acknowledgment
that unethical practices undermine sustainability efforts. During in-depth interviews, both
government officers and local environmental groups pointed to systemic corruption in
licensing, monitoring, and compliance processes. One senior official at the Ministry of
Mines shared, with evident frustration: “We have seen cases where companies are given
environmental clearance without any field inspection. In some instances, inspectors accept
‘facilitation fees’ and overlook serious violations. This culture of impunity is choking our
regulatory institutions.” This sentiment was echoed in a FGD in the Marange diamond
fields, where community members discussed how mining companies often evade
accountability by forming informal arrangements with local leaders. A participant said:
“We have no power. When we complain about pollution or land loss, nothing changes.
Some village heads are given money and food parcels by the mining firms. Once that
happens, our voices are silenced.” Such practices align with the findings of Nyambe
(2020), who argues that corruption distorts the entire governance framework, undermining

environmental justice and rendering regulatory tools ineffective.

The next notable issue was limited stakeholder involvement, scoring a mean of 3.04. This
reflects concern over the exclusion of key actors particularly local communities, civil
society organizations, and artisanal miners from sustainability planning. Interviews
revealed that stakeholder consultations are often symbolic or conducted solely for fulfilling
legal checklists. An officer from a regional NGO described their exclusion from major
decision-making forums: “We are invited to public hearings, but by the time we attend, the
mining permits have already been issued. Our input feels more ceremonial than
substantive.” FGDs in Matabeleland North further revealed how exclusion fuels mistrust.
Community elders emphasized that they are rarely informed about environmental risks or
remediation plans, despite living adjacent to mining zones. One elderly participant, with a
visibly emotional tone, said: “Our cattle drink from these rivers. We see dead fish floating,
but no one tells us what chemicals are being used. How can you talk about sustainability

without involving the people affected?”
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The issue of regulatory enforcement received a mean score of 2.97, again pointing to weak
policy implementation. While legal frameworks such as the Environmental Management
Act (EMA) exist, interviewees across all stakeholder categories agreed that enforcement is
often inconsistent, politically compromised, or resource-constrained. A junior officer at
EMA stated: “We sometimes go for months without fuel for field visits. Even if we write
violation reports, there is little follow-up unless there is media pressure. We are
overwhelmed and underfunded.” Such resource gaps weaken the state’s ability to uphold
environmental standards, corroborating earlier assessments by Mukwada (2019) that

Zimbabwe’s enforcement regime is structurally fragmented.

Closely tied to enforcement is the issue of inadequate funding, which also scored a 2.97.
Financial barriers affect both public institutions and private operators. FGDs revealed that
even well-intentioned mining companies struggle to adopt green technologies due to
upfront costs. A mid-level manager from a gold mine in Kadoma explained: “We want to
invest in water recycling and safer tailings storage, but these systems are expensive. Our
cash flow is tight, and the banks are not offering credit for such projects. If the government
could give tax incentives or grants, we would definitely do more.” Funding constraints were
particularly severe for small-scale and artisanal miners, who often operate with rudimentary
tools and lack access to financial literacy or formal credit systems. These miners, many of
whom are unemployed youth or displaced farm workers, expressed their willingness to
comply with environmental standards if given training and tools. As one young artisanal
miner put it: “/ know digging next to a river is not good, but what option do I have? I can’t
afford pumps, safety gear, or even fuel. If we were supported instead of criminalized, we

would do better.”

The final challenge, lack of modern technology, received the lowest mean score of 2.88,
but interviews indicate this may be underreported due to limited technical understanding
among respondents. Technological deficiencies include outdated mining machinery,
absence of emission control systems, and lack of real-time monitoring tools. An engineer
at a platinum mine pointed out: “Most mines in Zimbabwe are running on pre-2000
technology. Equipment breaks down regularly, and efficiency is low. More importantly, we

’

can’t monitor our carbon or water footprint accurately without digital systems.’
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Together, these findings underscore the multi-dimensional and interlocking nature of the
challenges that confront sustainable mining in Zimbabwe. The quantitative data validate
broad stakeholder concern about corruption, exclusion, and weak enforcement, while the
qualitative voices add urgency and emotional resonance to these structural problems. This
convergence of perspectives supports the conclusions of scholars like Chikozho (2019) and
ZELA (2020), who emphasize that sustainability must be embedded not only in policies
but also in governance cultures, financial systems, and participatory mechanisms. Without
addressing these barriers head-on, Zimbabwe’s aspirations for sustainable mining will

remain aspirational rather than transformative.

4.5 Results on Objective 3: Economic Implications of Sustainable Practices

This section explores the perceived economic effects of sustainable mining practices on
local communities and Zimbabwe’s broader economic resilience. The analysis is based on
five survey statements addressing job creation, company profitability, long-term economic
growth, local SME integration, and foreign investment. Responses were recorded on a 5-
point Likert scale, with the corresponding mean scores presented in Table 4.5. To
contextualize these findings, qualitative evidence from interviews and FGDs is also
incorporated to reveal deeper patterns, aspirations, and contradictions surrounding

mining’s economic impact.

Table 4.5: Mean Scores on Economic Implications of Sustainable Mining

Sustainable mining improves job opportunities for local communities. | 2.94

Environmentally responsible practices enhance company profitability. | 3.07

Sustainability promotes long-term economic growth in mining areas. | 2.89

Local SMEs benefit from sustainable supply chain practices. 2.98

Sustainable practices attract more foreign investment. 3.01

The survey statement with the highest agreement (3.07) relates to the notion that

environmentally responsible practices improve company profitability. This supports the
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emerging view that sustainability is not merely a compliance issue but a strategic asset.
During interviews with corporate sustainability officers, several noted that implementing
energy-efficient technologies and resource conservation strategies had reduced operational
costs over time. One sustainability manager from a large gold mining company explained:
“We invested in solar energy and water recycling four years ago. Initially, it was expensive,
but now we re seeing major cost savings. Plus, our investors are happier our ESG scores
have improved, and that opens new funding doors.” This aligns with findings by Smith et
al. (2023), who argue that firms with strong ESG profiles tend to outperform their less

sustainable peers in the long term, particularly in volatile regulatory environments.

A similarly moderate mean score of 3.01 emerged from the belief that sustainable practices
attract foreign investment. This was a recurring theme in interviews with government
officials and development partners. A senior officer from the Zimbabwe Investment and
Development Agency (ZIDA) remarked: “International investors are becoming more
cautious. They want to see not just mineral potential but compliance with environmental
and social safeguards. Some firms now require certified sustainability audits before signing
contracts.” This perspective was echoed in a focus group involving local entrepreneurs
near Hwange, who mentioned that foreign mining companies with stricter sustainability
guidelines tend to reinvest more in the local economy and offer stable employment.
However, they also noted that only a handful of firms follow such standards consistently,

leaving most communities vulnerable to short-term, exploitative practices.

In terms of job creation for local communities, the mean score was 2.94, indicating
uncertainty or variability in impact. While some stakeholders acknowledged that
sustainability efforts can create new roles such as environmental monitors, rehabilitation
workers, and compliance officers others noted that automation and environmental controls
can lead to job losses in traditional roles like ore extraction and blasting. A union
representative voiced concern: “We welcome sustainable practices, but they must not come
at the cost of jobs. When mines introduce automation or strict emission rules, they cut
manual labor. People lose livelihoods without compensation or retraining.” This
complexity reflects broader debates in the literature. While Goyal et al. (2022) confirm the

potential for sustainable mining to support green employment, they caution that the benefits
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depend on inclusive policy frameworks that promote workforce reskilling and local hiring
quotas.

On the topic of economic growth in mining areas, a mean score of 2.89 suggests limited
optimism. FGDs revealed that despite being located near mineral-rich zones, many
communities feel economically marginalized. Participants in Mutoko and Bikita described
how mining revenues rarely translate into public goods such as roads, clinics, or schools.
One participant stated: “We see trucks hauling away resources every day, but our roads
are dust and potholes. Our children still walk 10 km to school, and there is no clean water.
What growth are they talking about?” This disconnect mirrors findings by Chitambara
(2015), who notes that mining revenues in Zimbabwe are often centralized and poorly

redistributed, resulting in “islands of wealth in oceans of poverty.”

Interestingly, the statement about local SMEs benefiting from sustainable supply chain
practices received a near-neutral score of 2.98. Interviews with small-scale suppliers and
service providers revealed frustration over being excluded from procurement contracts by
large mining firms. While sustainability policies encourage local sourcing in theory,
participants claimed that many firms still prefer larger, international contractors for
logistics, catering, and construction. One SME operator explained: “They say they want to
support local businesses, but then they award tenders to companies from Harare or South
Africa. We are just given the small scraps car wash, firewood delivery nothing big.” Such
practices diminish the economic multiplier effect of mining in rural economies and weaken
community support for sustainability programs. This reinforces the argument by Zhou et
al. (2023) that effective sustainability frameworks must include supplier development

programs, simplified tendering processes, and transparent evaluation criteria.

Taken together, the mixed-methods findings indicate that while stakeholders recognize the
economic potential of sustainable mining, these benefits remain largely aspirational or
inconsistently realized. Profitability and foreign investment appear to respond positively to
sustainability initiatives, but the gains are not equitably distributed across communities or
business ecosystems. Long-term growth, job creation, and local procurement require more
than technical compliance they demand a structural shift in how mining value is shared.
These findings support calls by the World Bank (2021) for inclusive and participatory
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economic planning, rooted in the principles of equity, transparency, and community

empowerment

4.6 Results on Objective 4: Opportunities for Enhancing Sustainability
This section explores the potential opportunities available for enhancing sustainability in

Zimbabwe’s mining sector. Survey respondents were presented with five statements related
to areas where sustainability could be strengthened, including the role of innovation,
collaboration, governance reforms, ESG (Environmental, Social, and Governance)
adoption, and community engagement. Table 4.6 presents the mean scores from the Likert-
scale responses, while qualitative findings from interviews and focus groups add

interpretive depth.

Table 1.6: Mean Scores on Opportunities for Enhancing Sustainability

Adopting innovative mining technologies can enhance sustainability. 3.56

Collaborative efforts between government and companies can improve | 3.43

sustainability outcomes.

Stronger regulatory frameworks can significantly drive sustainable | 3.52
practices.

Emphasizing ESG standards can improve investor confidence and | 3.48

sustainability.

Community involvement is essential in advancing sustainable mining | 3.61

practices.

The highest-rated opportunity, with a mean score of 3.61, relates to community
involvement in advancing sustainable mining practices. This reflects a widespread
recognition among stakeholders that local communities must be actively included in
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decision-making processes, not merely as beneficiaries but as equal partners. During focus
group discussions in Zvishavane and Hwange, community members emphasized that past
exclusion has led to mistrust, resistance, and even sabotage of mining operations. One elder
shared: “We are the ones who live with the noise, the dust, the poisoned rivers. How can
you plan for sustainability without us at the table? We must be consulted not once, but
throughout the life of the mine.” Such sentiments align with the work of Mensah et al.
(2021), who argue that inclusive stakeholder engagement enhances both the legitimacy and
durability of sustainability initiatives. Participants also proposed establishing community-
monitoring committees, including traditional leaders, youth representatives, and

environmental NGOs to hold mining companies accountable.

Closely following was the belief that adopting innovative mining technologies can drive
sustainability, with a mean score of 3.56. This finding is particularly significant in light of
Zimbabwe’s ongoing energy challenges and outdated mining infrastructure. Interviewees
from the Zimbabwe Chamber of Mines pointed to the growing adoption of solar-powered
operations and drone mapping as emerging practices. A mine engineer from a lithium
company noted: “We 've started using AI-based sensors for resource mapping and emission
control. It reduces waste, improves safety, and shows our commitment to green mining. The
challenge is scaling these innovations to smaller operators.” This emphasis on
technological integration echoes global findings by Igbal et al. (2020), who highlight that
digitalization and automation are key to reducing mining’s environmental footprint, though

affordability and technical training remain persistent barriers.

Another key theme emerging from both the survey (mean score of 3.52) and interviews is
the role of stronger regulatory frameworks. Participants widely agreed that the laws
governing mining in Zimbabwe, including the Environmental Management Act and Mines
and Minerals Act, need to be updated and harmonized. Several respondents raised concerns
about inconsistent application of policies and the influence of political patronage. A legal
expert involved in mining litigation stated: “There are plenty of laws on paper, but the
problem is fragmentation. EMA says one thing, the mining commissioner says another, and
the investor listens to neither. Until the laws are unified and enforced without fear or favor,

sustainability will remain a dream.” This supports research by Santos et al. (2022), who
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emphasize that regulatory coherence and institutional accountability are prerequisites for
embedding sustainability into mining operations.

The survey also revealed moderate optimism (mean score of 3.48) regarding the potential
of ESG (Environmental, Social, and Governance) adoption. Interviews with investment
analysts and company executives suggested that ESG metrics are becoming increasingly
important in investor due diligence, especially for firms seeking international funding or
stock exchange listings. A finance manager from a platinum mining company shared:
“We're being asked to publish ESG reports now something unheard of five years ago.
Investors want to see clean books, ethical practices, and low carbon impact. If we meet
these standards, capital flows will follow.” However, smaller mining enterprises expressed
concern that ESG compliance may be too costly or complex without external support. This
insight underscores the importance of capacity-building initiatives, such as public-private
partnerships and donor-led technical assistance, to help SMEs navigate sustainability

reporting.

Finally, the opportunity for collaboration between government and mining companies, with
a mean score of 3.43, was highlighted as a critical enabler of sustainability. FGDs and
interviews revealed that siloed efforts whether regulatory or operational have limited
impact without coordinated dialogue and shared accountability. A provincial mining officer
stressed: “Government cannot do it alone, and neither can the private sector. We need joint
platforms, not just for policy design but also for monitoring, crisis response, and long-term
planning.” This echoes the findings of the United Nations Development Programme
(2020), which advocates for “co-governance” in resource extraction as a model that

combines regulatory oversight with operational insight and community wisdom.

Stakeholders across Zimbabwe’s mining sector recognize multiple opportunities for
enhancing sustainability particularly through community empowerment, technological
advancement, and regulatory reform. The alignment of survey data and qualitative
narratives suggests strong consensus on the direction sustainability should take, even if
practical implementation remains challenging. Unlocking these opportunities requires not
only institutional will but also resources, inclusive planning, and a commitment to long-
term, systems-oriented thinking.
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4.7 Chapter Summary
This chapter presented and analyzed the findings from both quantitative surveys and

qualitative interviews and focus group discussions, offering a comprehensive view of
sustainability in Zimbabwe’s mining sector. Results showed that while environmental
management systems and monitoring are moderately adopted, gaps remain in waste
management, worker training, and sustainability audits, often due to weak regulatory
enforcement and limited financial capacity. Challenges such as corruption, exclusion of
stakeholders, outdated technologies, and underfunded institutions significantly undermine
progress, though stakeholders widely recognized that these issues are systemic and
solvable. On the economic front, participants acknowledged the potential of sustainable
mining to attract investment and improve profitability, but expressed skepticism about
whether these benefits truly reach local communities or SMEs. Encouragingly,
stakeholders highlighted several opportunities to enhance sustainability, especially through
community engagement, ESG adoption, regulatory reform, and technological innovation.
Overall, the chapter underscores a cautious optimism: while Zimbabwe's mining sector
faces serious sustainability hurdles, there exists a shared understanding among stakeholders
of where and how improvement is possible if political will, resource mobilization, and

inclusive governance can be effectively aligned.
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CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.0 Introduction

This chapter serves as the culmination of the research, providing a synthesis of the study's
key findings in alignment with the stated objectives, drawing substantive conclusions, and
presenting well-grounded recommendations. Additionally, it highlights areas that warrant
further investigation in order to broaden the academic and policy discourse surrounding
sustainability in Zimbabwe’s mining sector. By integrating empirical evidence from the
field with existing theoretical and practical frameworks, the chapter articulates the
contributions of the study to the domains of sustainable development, environmental policy,

and mining sector governance.

5.1 Summary of Findings

5.1.1 Summary of Findings for Objective 1: To assess existing sustainability

practices in Zimbabwe's mining sector

The research revealed that environmental management systems (EMS) have become
increasingly present across major mining operations in Zimbabwe, particularly among
well-resourced, large-scale firms. The mean score of 3.87 on this item suggests a moderate
degree of formal environmental stewardship, although qualitative insights indicated a
superficial adherence in many instances, often driven by regulatory compliance rather than
internal commitment. Environmental footprint monitoring was also relatively prevalent,
supported by digital innovations in emissions tracking and waste control, confirming
literature by Yakovleva and Di Gregorio (2021) and Mugabe (2020). However, other

elements such as regular sustainability audits (mean score: 3.38), comprehensive waste
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management systems (3.49), and inclusive sustainability training for staff (3.63) remain
underdeveloped. These findings mirror earlier assertions by Mhlanga and Dube (2021),
who identified infrastructural and resource constraints as key inhibitors to the full

institutionalization of sustainable practices in Sub-Saharan Africa’s extractive sectors.

5.1.2 Summary of Findings for Objective 2: To identify the key challenges to

implementing sustainable practices

The study identified a convergence of structural, financial, and governance-related barriers
to sustainability in the mining sector. Corruption and weak enforcement emerged as the
most significant impediments, confirmed by both survey responses (mean score: 3.08) and
qualitative interviews that pointed to political interference, bribery in environmental
inspections, and a fragmented regulatory landscape. Stakeholder exclusion also surfaced as
a critical limitation (mean: 3.04), with community members consistently voicing frustration
over tokenistic consultation processes. Further, the lack of access to sustainable
technologies and financial resources (mean scores: 2.88 and 2.97 respectively) restricts the
capacity of smaller firms and artisanal miners to adopt environmentally sound practices.
These findings reinforce arguments by ZELA (2020), Nyambe (2020), and Mukwada
(2019), who collectively warn that without systemic reforms and accountability

mechanisms, the sustainability discourse risks remaining performative and ineffectual.

5.1.3 Summary of Findings for Objective 3: To analyse the economic implications of

sustainability practices

Empirical evidence indicates a cautious optimism regarding the economic viability of
sustainable mining. The highest score (3.07) was associated with profitability
improvements from environmentally responsible practices, suggesting that sustainability,
when strategically integrated, can reduce long-term costs and enhance investor appeal.
Interviews supported this, revealing that firms investing in renewable energy, water
recycling, and ESG frameworks gained operational efficiency and access to foreign capital.

However, the benefits for local communities and small businesses were less clear. Job
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creation and economic development in mining regions were rated lower (mean: 2.94 and
2.89), as communities reported limited trickle-down effects, poor infrastructure, and
inconsistent benefit-sharing. These outcomes underscore the need for equitable
sustainability, as advocated by Chitambara (2015) and Goyal et al. (2022), who argue that
economic resilience must be coupled with inclusive local development and participatory

governance models.

5.1.4 Summary of Findings for Objective 4: To explore opportunities for enhancing

sustainability

The analysis highlighted several strategic opportunities for improving sustainability in
Zimbabwe’s mining sector. Chief among these was community engagement (mean: 3.61),
recognized as essential for building trust, ensuring social license to operate, and enhancing
local monitoring capacities. Innovations in mining technology (3.56) and adoption of ESG
standards (3.48) were also positively received, indicating readiness among firms to
modernize operations and attract sustainability-linked investments. Additionally, stronger
regulatory frameworks (3.52) and collaborative multi-stakeholder partnerships (3.43) were
seen as enabling mechanisms to institutionalize reforms. These findings validate the work
of Mensah et al. (2021) and UNDP (2020), both of whom argue that sustainable
transformation in extractives requires a tripartite model of technological advancement,

participatory governance, and policy coherence

5.2 Conclusions

The study set out to assess sustainability practices in Zimbabwe’s mining sector and
examine the challenges, economic implications, and future opportunities for fostering a
more environmentally and socially resilient extractive industry. Based on the data gathered,
all four research objectives were substantially achieved. The findings reveal that while there
1s moderate progress in the adoption of sustainability frameworks particularly among larger

firms the sector as a whole continues to grapple with systemic issues, including corruption,
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regulatory weakness, and financial constraints. The implications of these findings are

significant both theoretically and practically.

From a theoretical perspective, the study affirms the applicability of the Triple Bottom Line
(TBL) and Stakeholder Theory in understanding sustainability dynamics in resource-
dependent economies. It demonstrates that sustainable mining is not only about
environmental preservation but also about equitable economic distribution and inclusive
decision-making. From a policy standpoint, the study reinforces the urgent need for
institutional reforms, especially in areas of enforcement, transparency, and community
involvement. Practically, the findings provide mining companies, policymakers, and civil
society actors with a data-driven blueprint for embedding sustainability more deeply into

Zimbabwe’s mineral value chain.

5.3 Recommendations

Based on the conclusions drawn from this study, the following recommendations are

proposed:

1.Establish a Multi-Stakeholder Sustainability Council: Government agencies, mining
firms, community representatives, and civil society organizations should form a national
council to coordinate and monitor sustainability initiatives. This platform would help
harmonize policy implementation and improve community representation in decision-
making, addressing the current fragmentation highlighted in both the data and existing

literature (Mensah et al., 2021).

2.Strengthen and Decentralize Regulatory Enforcement: The Environmental
Management Agency (EMA) and other regulatory bodies should be allocated sufficient
resources to carry out consistent field inspections, with regional offices empowered to make
decisions and impose penalties. Digitizing enforcement mechanisms (e.g., through
blockchain or remote sensing) could also reduce corruption and promote transparency

(Santos et al., 2022).
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3.Introduce Financial Incentives for Sustainable Technology Adoption: The
government should provide tax relief, green bonds, or subsidized loans to mining firms
especially small and medium-sized enterprises to invest in energy-efficient and low-impact
technologies. This will help overcome the cost-related barriers identified by operators

during interviews and align Zimbabwe with global ESG standards.

4.Mandate Community Development Agreements (CDAs): Mining companies should
be legally required to sign binding agreements with host communities that outline benefit-
sharing models, job creation targets, and environmental safeguards. This will ensure that
sustainability translates into tangible socio-economic improvements, as advocated by

ZELA (2020) and Chitambara (2015).

5.Enhance ESG Capacity-Building Initiatives: Government and industry associations
should invest in ESG training programs for both public and private stakeholders. This
includes workshops for company executives, toolkits for SMEs, and education for local

communities on monitoring and advocacy.

6.Institutionalize Public Sustainability Reporting: All registered mining companies
should be required to publish annual sustainability reports aligned with international
frameworks such as the Global Reporting Initiative (GRI) or Extractive Industries
Transparency Initiative (EITI), making data accessible to the public and increasing

accountability.

5.4 Areas for Further Study

Several gaps emerged during the course of this research that future scholars may explore.
First, longitudinal studies are needed to track the evolution of sustainability practices over
time, particularly to evaluate the impact of new regulations and technologies beyond
snapshot perceptions. Second, further research should examine the role of artisanal and
small-scale mining (ASM) in sustainability frameworks, as this sub-sector remains under-
represented despite its large footprint and potential for reform. Third, comparative studies
between Zimbabwe and other mining-intensive countries in Africa (for example Ghana or

South Africa) could uncover cross-border lessons and models of best practice. Finally,
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future research should incorporate quantitative impact assessments to measure the
economic, social, and environmental returns of sustainability interventions something this

study could not fully achieve due to time and resource constraints.
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APPENDIX I QUESTIONNAIRE

QUANTITATIVE QUESTIONNAIRE: ASSESSING SUSTAINABILITY
PRACTICES IN ZIMBABWE’S MINING SECTOR

Ethical Considerations

Before completing this questionnaire, please read the following:

Your participation is voluntary. You may withdraw at any time.
All responses will remain confidential and used solely for academic research.
No identifying information will be collected.

Results will be reported anonymously and used to enhance sustainable mining
practices in Zimbabwe.

By proceeding, you indicate informed consent to participate in this study.

Section A: Demographic Characteristics

Please tick (V) the appropriate response.

Question Response Options

1. What is your gender? [0 Male O Female O Prefer not to say

2. What is your age group? | [J 18-25 [0 26-35 [ 36-45 [ 4660 I 60+

3. What is your role in the | 0 Mining company employee I Community member O
mining sector? Govt official 0 NGO/Environmentalist (I Other:

4. How many years have [0 <1 year [0 1-3 years [ 4-7 years [J 8+ years
you been involved in

mining?

5. Type of mining operation | [J Artisanal [0 Small-scale I Medium I Large-scale (]
(if applicable)? N/A

Section B: Sustainability Practice Assessment
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Please indicate your level of agreement with each of the following statements using the
scale:

1 = Strongly Disagree | 2 = Disagree | 3 = Neutral | 4 = Agree | 5 = Strongly Agree

Objective 1: To assess the existing sustainability practices adopted by mining
companies in Zimbabwe

Statement 112 1|3 |4 |5

1. Mining companies in Zimbabwe implement environmental ololololo
management systems.

2. There are regular sustainability audits in mining operations. ologlololog
3. Recycling and waste management systems are in place at ololololo
mining sites.

4. Companies actively monitor their environmental footprint. ololololo
5. Workers are trained on sustainable mining practices. olglololog

Objective 2: To identify the key challenges faced by the mining sector in
implementing sustainable practices

Statement 112 |3 |4 1|5
1. Inadequate funding is a major barrier to sustainable mining. Ololololo
2. There is a lack of modern sustainable mining technology. Oolg|olg
3. Regulatory enforcement on sustainability is weak. O|o(o|Oo|O
4. Limited stakeholder involvement hinders sustainability initiatives. Ololololg
5. Corruption negatively impacts environmental governance. O|o(Oo|O|g

Objective 3: To analyze the economic implications of sustainable mining practices on
local communities and the national economy

Statement 112 1|3 |4 |5
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1. Sustainable mining practices lead to more job opportunities for
locals.

2. CSR programs improve socio-economic conditions in mining
areas.

3. Sustainable practices attract foreign investors.

4. Environmental sustainability reduces long-term operational
costs.

5. The national economy benefits from stable, sustainable mining
operations.

Objective 4: To explore potential opportunities for enhancing sustainability in the

mining sector

Statement

1. Adoption of renewable energy can improve mining
sustainability.

2. Investing in green technologies creates long-term value.

3. ESG (Environmental, Social, Governance) frameworks can
improve accountability.

4. Digital innovations can optimize resource use in mining.

5. Collaboration between government, companies, and
communities enhances sustainability.

Objective 5: To propose strategies for improving the integration of sustainability

practices in the mining sector

Statement

1. Strengthening regulatory enforcement would improve
sustainability outcomes.

2. Financial incentives can encourage companies to adopt
sustainable practices.

3. Transparency and public reporting improve accountability.
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4. Community participation should be institutionalized in mining
policies.

5. Government should subsidize eco-friendly mining
technologies.

THANK YOU
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