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ABSTRACT

KEYWORDS: Environmental Management Systems (EMS), Small-Scale Mining (SSM),
Compliance, Artisanal Mining, Environmental and Social Impact Assessment (ESIA),
Sustainable Practices, Economic Constraints, Community Engagement, Regulatory Frameworks,

Environmental Degradation.

This research assessed the effectiveness of compliance to Environmental and Social Impact
Assessment regulations in small-scale mining operations in the Makusha area of Bindura,
Mashonaland Central, Zimbabwe. The study aimed to identify challenges faced by miners in
complying with ESIA, establish the costs of compliance, and develop a compliance assessment
tool. A mixed-methods approach was employed, integrating quantitative surveys and qualitative
interviews with five small-scale miners. Findings revealed that economic constraints, lack of
awareness, and insufficient technical expertise significantly hindered ESIA compliance. The
overall compliance rate was found to be only 30%, indicating a critical need for targeted
interventions. This issue is significant as ineffective EMS exacerbates environmental
degradation, impacting local communities reliant on natural resources. The study's implications
underscore the necessity for comprehensive support systems, including training and financial
assistance for miners. Recommendations for stakeholders include enhancing community
engagement, improving regulatory frameworks, and providing resources to facilitate compliance.
This research contributes to understanding the dynamics of ESIA compliance in small-scale
mining and highlights the urgent need for sustainable practices to protect the environment and

community well-being.



TABLE OF CONTENTS

PAGE
CHAPTER ONE: INTRODUCTION
1.1 Background to the Study..........cooiiiiiii e 13
1.2 Purpose of the StudY.......ooriiii i e e 15
1.3 Statement of the Problem.......... ... 15
| Ao (] L0 o) [T 1 PR 16
1.5 ReSearch QUESHIONS. ... vttt ettt e e e et et e e et e e 16
O AN TS0 41015 101 8 T 16
1.7 Significance of the Study...... ... 17
1.8 Delimitations of the Study...........oooiii i 18
1.9 Limitations of the Study..........coooiiiiiii e 19
1.10 Definition of Key Terms. ........oouiiiiiiiii e e 19
CHAPTER TWO: LITERATURE REVIEW

2.1 INErOAUCHION. ..ttt 21
2.2 Definition of Environmental Management Systems.............c.ccouviiiiiiiiiiiiiiniinnnnn 22
2.3 Challenges in Compliance with ESIA compliance ...............coooiiiiiiiiiiiiiin.. 23
2.3.1 Political Barriers. . ... ..oueiii it 23
2.3.2 EcOnomiC BarTiers. .....ouuii e 24
2.3.3 S0C1A1 BATITIETS. . ...ttt 24
2.3.4 Environmental Barriers. ... ....oo.iiuiitiiii i 25

2.4 TMPacts Of ASM ..o e 25



2.4.1 ECONOMIC CONSEQUEIICES. ... v utettenteententeteenteteeneeteate et eteaneeeenneeneenens 25
2.4.2 SOCIAl CONSEQUEINICES . ...ttt ittt et et et et et et et et et e et e e eeteeneenans 26
2.4.3 Environmental CONSEQUENCES. ... ..uunuttenttete et eitteeiteeaeeaaeenneeeeeenneannenns 27

2.5 Previous Interventions

2.5.1 Government POLICIES. ... .o.uei e e e e 29
2.5.2 NGO INIHALIVES . . ¢ ettt ettt ettt et ettt e e 29
2.5.3 Community-Led Programs...........covviiriitiiiiiie e e 30
2.5.4 Lessons Learned. ... ...o..oiuiiiiii i 31

2.6 Theories of Compliance

2.6.1 Regulatory Compliance Theories. ..........o.evuiuiiniiiiiiiiiiiii i 32
2.6.2 Behavioral ECONOMICS. .......iuuiii e 33
2.6.3 Linking Theories to PractiCe...........ovuiiiiiiiiiii e, 33

2.7 Empirical Literature

2.7.1 Local and Current JOUINalS. ......cooeermnne e e, 34
2. 7.2 CaSE STUAIES. .o e v ettt s 35
2.7.3 Informing Research ObjectiVe...........oiuiiiiiiiii e 35

CHAPTER THREE: METHODOLOGY

3oL INErOAUCTION. .. e 36
3.2 ReSCAICH DIEST@N. . utiitt ettt e 37
3.3 StUAY SEINE. .. ee ettt e e 37
3.4 Sampling Strategy and Procedures..............ooooiiiiiiii i 38
3.5 Primary Research....... ..o e 38

3.6 Desktop Research..........ooooiiiiii i e 39



3.7 Data ANALYSIS. ...ttt 39

CHAPTER FOUR: DATA PRESENTATION, ANALYSIS, AND DISCUSSION OF

FINDINGS
T B 13 (016 1017510 ) s D 41
4.2 Demographic ANalYSiS. . ...c.ueuuieietitt ettt et 41

4.3 Presentation of Findings

4.3.1 Challenges to COMPIANCE. ... .ouuiieiiitt et aeeeaeenns 44
4.3.2 Costs Of EIA CompliancCe. .........ouuinuiiniiii i 48
4.3.3 Compliance Assessment Tool for EIA in Small-Scale Mining.......................... 49
4.4 Discussion of FINAINGS .....ooviiiiiiiiii e 54
4.4.1 Implications for Policy and Practice..............coooiiiiiiiiiiiiiiiiiieee e, 55
4.4.2 Recommendations for Future Research................cooooiiiiiiiiiiiiiii, 55
4.5 Limitations of the Study...... ..o 55
L N 0107 To] 11 ] 10 o 56

CHAPTER FIVE: SUMMARY, CONCLUSIONS, RECOMMENDATIONS, AND
AREAS FOR FURTHER RESEARCH

5.1 Summary of Research....... ... 57
5.2 CONCIUSIONS. . ... ettt e et et e 58
5.3 ReCOMMENAATIONS. ..ottt ettt et et e aeane 58
5.4 Implications for Policy and Practice..............ooviiiiiiiiii e, 59
5.5 Areas for Further Research.......... ... 60

REFFERENCES ... e, 61



LIST OF TABLES

PAGE
Table 1: Demographic Analysis of Small-Scale Miners................cooviiiiiiiiiiiiiiee 41
Table 2: Summary of Compliance Challenges.............c.oooviiiiiiiiiiii i, 45
Table 3: Costs of EIA Compliance by Mining Type........c.ooviiiiiiiiiiiiiiiiiiieiceeaans 46
Table 4: Compliance Assessment Tool Scoring Criteria.............oooviiiiiiininiieneieiianannnn, 47
Table 5: Chi-Square Test RESUItS........ciiriiti e 48

Table 6: T-Test Results on Rehabilitation COSES. .....oveneee e, 48



LIST OF FIGURES

PAGE
Figure 1: Overview of Environmental Management Systems in Small-Scale Mining............. 39
Figure 2: Challenges Faced by Small-Scale Miners in Compliance................c.cccevievnnnnn.. 41
Figure 3: Compliance Assessment Tool for EIA..............coiiiiiiiiiii i, 45
Figure 4: Bar Graph of Compliance Challenges by Mining Type............cccoovviiiiiiiiinnn... 48
Figure 5: ANOVA Results on Compliance Challenges...............ocoviviiiiiiiiiiiiiiiiininnen. 46

Figure 6: Costs Associated with EIA Compliance..............o.ouiuiuiuiniiiiiiiiiiiiiiiieeneee 48



LIST OF ACRONYMS AND ABBREVIATIONS
ASM: Artisanal and Small-Scale Mining
ESIA: Environmental and Social Impact Assessment
EMS: Environmental Management Systems
NGO: Non-Governmental Organization
SSM: Small-Scale Mining
CIRDI: Centre for Innovation in Resources Development and Innovation

Sustainable Development Goals (SDGs): A set of goals established by the United

Nations to address global challenges.
ILO: International Labour Organization
WWE: World Wildlife Fund

MMA: Mines and Minerals Act

SPSS: Statistical Package for the Social Science.



CHAPTER ONE

INTRODUCTION

1.1 Background to the Study

Small-scale mining (SSM) is an essential sector in many developing countries, providing
employment and income for millions of individuals and their families. According to the
Intergovernmental Forum on Mining (2017), SSM contributes significantly to global mineral
production, particularly in regions where formal employment opportunities are limited. The
sector is characterized by its informal nature, often involving artisanal miners who operate on a
small scale with limited resources and technology. While SSM presents economic opportunities,
it is also associated with profound environmental challenges, including land degradation, water

pollution, and biodiversity loss (Hilson & Nayee, 2002).

The practical problem at hand is the detrimental environmental impact of unregulated mining
practices, which incurs substantial costs to society. These costs manifest in various forms: public
health issues arise from contaminated water sources, loss of biodiversity threatens the ecological
balance, and degradation of natural resources compromises the livelihoods of local communities
that depend on these ecosystems for their survival (CIRDI, 2017). For instance, the
contamination of water bodies can lead to serious health problems among local populations,
while deforestation and soil erosion can diminish agricultural productivity, further exacerbating

poverty levels (Hilson, 2009).

Moreover, the lack of regulatory oversight in many small-scale mining operations exacerbates
these environmental issues. Many miners operate outside formal regulatory frameworks due to
inadequate enforcement or the absence of comprehensive laws governing small-scale mining
(Ghose, 2003). This lack of oversight leads to unsustainable practices that not only harm the
environment but also threaten the social fabric of communities by creating conflicts over

resource use and land rights.



The research problem arises from a lack of comprehensive understanding regarding the
effectiveness and implementation of the requirements of Environmental and Social Impact
Assessments (ESIA) in small-scale mining. These requirements are recognized as a structured
framework that can help mitigate environmental impacts and promote sustainable practices.
However, many small-scale miners operate informally and lack the necessary resources, training,
and knowledge to establish effective compliance (Hilson, 2009). This gap in understanding
creates a significant cost to society, as ineffective environmental management leads to continued

degradation of ecosystems that local communities depend on for their livelihoods.

The choice of this topic is motivated by its critical relevance to both environmental sustainability
and social equity. While small-scale mining has been widely discussed in academic literature, the
specific barriers to effective regulatory compliance and EMS adoption in this sector remain
underexplored. This study seeks to fill that gap by providing an empirical investigation into the
dynamics of Environmental and Social Impact Assessment (ESIA) compliance and EMS
implementation in small-scale mining, particularly in the Makusha area of Bindura,

Mashonaland Central.

My interest in this topic stems from a commitment to fostering sustainable development in
resource-dependent communities. Observing the struggles faced by local miners and their
communities, | am compelled to investigate how improved environmental management practices
can lead to better outcomes for both people and the environment. The pressing need for
sustainable practices in small-scale mining is underscored by the consequences of neglecting
environmental management, which can lead to irreversible damage to ecosystems and the

livelihoods of those who rely on them.

The research will employ a mixed-methods approach, integrating quantitative surveys and
qualitative interviews to provide a comprehensive understanding of compliance to the guidelines
of the Environmental and Social Impact Assessment (ESIA) in small-scale mining. The central
research question guiding this study is how effective is the adequate compliance to
Environmental and social impact assessment guidelines and requirements in mitigating the

environmental impacts of small-scale mining operations in the Makusha area?



By focusing on the Makusha area, this research aims to provide insights that are not only
relevant locally but can also inform broader discussions on sustainable practices in small-scale
mining across similar contexts. The findings will contribute to the development of actionable
recommendations for miners, policymakers, and stakeholders, ultimately promoting sustainable

mining practices that protect both the environment and community well-being.

In summary, this study addresses the critical intersection of environmental management and

small-scale mining, highlighting the urgent need for effective compliance to Environmental and
Social Impact Assessment (ESIA) requirements and EMS implementation. The outcomes of this
research aim to enhance understanding of how small-scale mining can be conducted sustainably,

fostering resilience among local communities while preserving vital natural resources.

1.2 Purpose of the Study

The primary purpose of this study is to refine our current understanding of the effectiveness of
compliance to the guidelines and requirements of the Environmental and Social Impact
Assessment (ESIA) in mitigating the environmental impacts of small-scale mining operations in
the Makusha area of Bindura, Mashonaland Central. This research aims to identify the current
compliance among local miners, understand the specific environmental challenges they face, and
explore the barriers to effective implementation of the guidelines of the Environmental and
Social Impact Assessment (ESIA). By achieving this purpose, the study will provide valuable
insights that can inform future strategies for promoting sustainable practices in small-scale
mining, ultimately contributing to improved environmental management and community well-

being.

1.3 Statement of the problem

The problem this study seeks to address is the ineffective implementation of the requirements of
the Environmental and Social Impact Assessment (ESIA) and compliance to legal regulations
among small-scale mining operations in the Makusha area of Bindura, Mashonaland Central,
which exacerbates environmental degradation and threatens the livelihoods of local
communities. Small-scale mining in this region often occurs informally, lacking the technical

knowledge and resources necessary for proper compliance to Environmental and Social Impact



Assessment (ESIA) requirements, resulting in severe environmental impacts such as water
pollution and land degradation (Hilson, 2009; CIRDI, 2017). This issue not only affects local
ecosystems and public health but also reflects broader trends in the mining industry where
unregulated practices undermine sustainable development goals. The consequences of inadequate
environmental management can lead to biodiversity loss and increased economic costs for
communities reliant on natural resources, perpetuating cycles of poverty. Therefore,
understanding the barriers to effective compliance to ESIA guidelines is crucial for promoting

sustainable practices that enhance environmental protection.

1.4 Research Objectives

1. To identify the political, social, economic, and environmental challenges faced by small-
scale miners in complying with Environmental and Social Impact Assessment (ESIA)
guidelines.

2. To establish the actual costs of compliance with Environmental and Social Impact
Assessment (ESIA) guidelines in small-scale mining operations.

3. To develop a tool for assessing compliance rates in ASM operations and quantifying the

costs associated with compliance.

1.5 Research guestions

1. What are the political, social, economic, and environmental challenges faced by small-
scale miners in complying with in the Makusha area?

2. What are the actual costs associated with compliance to Environmental and Social Impact
Assessment (ESIA) guidelines in small-scale mining operations, and how do these costs
affect operational viability?

3. How can a compliance assessment tool be developed to evaluate the adherence of small-
scale mining operations to the Environmental and Social Impact Assessment (ESIA)

guidelines, and what specific criteria should it include?

1.6 Assumptions



In conducting this research on the effectiveness of compliance to Environmental and Social
Impact Assessment (ESIA) guidelines in small-scale mining operations in the Makusha area, the

following simplifying assumptions are made:

1. Willingness to Participate: It is assumed that small-scale miners and local community
members will be willing to participate in the study and share their experiences and
insights regarding compliance to Environmental and Social Impact Assessment (ESIA)
guidelines. This assumption is crucial for collecting qualitative and quantitative data.

2. Understanding of Environmental and Social Impact Assessment (ESIA) guidelines : It
is assumed that participants have a basic understanding of Environmental and Social
Impact Assessment (ESIA) guidelines and their relevance to mining operations. This
assumption allows for the collection of informed responses during interviews and
surveys.

3. Consistency in Practices: It is assumed that the Environmental and Social Impact
Assessment (ESIA) guidelines and EMS practices reported by participants are relatively
consistent across the small-scale mining community in Makusha. While individual
practices may vary, this assumption supports the analysis of common trends and
challenges.

4. Regulatory Context: It is assumed that existing regulatory frameworks influencing small-
scale mining operations are understood and acknowledged by participants. This
assumption is important for evaluating the perceived impact of regulations on
Environmental and Social Impact Assessment (ESIA) guidelines and EMS adoption.

5. Stability of External Factors: It is assumed that external factors, such as economic
conditions and community dynamics, will remain stable during the research period.
While these factors may influence the context of small-scale mining, any significant

changes could impact the relevance of the findings.

While these assumptions provide a framework for the study, it is acknowledged that they may
not always hold true. Data verification strategies, such as cross-referencing information from
multiple sources and incorporating anecdotal evidence, will help to validate these assumptions
and strengthen the research conclusions. By acknowledging these assumptions, the study aims to
transparently address potential limitations and enhance the credibility of the findings.



1.7 Significance of the Study

This study holds significant importance for various stakeholders, providing both theoretical
insights and practical applications aimed at addressing the challenges of compliance to
Environmental and Social Impact Assessment (ESIA) guidelines in small-scale mining
operations in the Makusha area. It is important because it tackles the pressing issue of
environmental degradation caused by ineffective compliance to Environmental and Social
Impact Assessment (ESIA) guidelines in small-scale mining. By exploring current practices,
challenges, and regulatory influences, the research aims to illuminate the complexities
surrounding environmental management in a sector that is crucial for local economies.
Understanding these dynamics not only contributes to the academic discourse on sustainable
mining practices but also offers potential pathways for mitigating environmental impacts,
thereby promoting sustainability. The findings of this study are important to multiple
stakeholders, including small-scale miners who can enhance their operations through effective
compliance to the Environmental and Social Impact Assessment (ESIA) guidelines leading to
improved environmental and economic outcomes. Local communities will benefit from better
environmental management practices that protect their health and livelihoods from the adverse
effects of mining activities. Policymakers and regulators will gain valuable insights into existing
regulatory frameworks, enabling them to design more effective regulations that support
sustainable mining practices. Environmental advocates will find evidence-based
recommendations useful for promoting sustainable practices in the mining sector, while
academics and scholars will benefit from the study's contributions to the body of knowledge on
environmental management in mining, serving as a resource for future research and policy
formulation. If this study is successfully conducted, several benefits are expected: small-scale
miners will gain insights into the effective compliance to Environmental and Social Impact
Assessment (ESIA) guidelines, leading to improved environmental stewardship and reduced
degradation; research findings will provide evidence-based recommendations guiding
policymakers in creating supportive regulatory frameworks; the study will contribute to the
health and well-being of local communities by mitigating environmental impacts and protecting
their livelihoods; and it will raise awareness among stakeholders about the importance of

sustainable mining practices, fostering a culture of environmental responsibility.



1.8 Delimitations of the Study

Delimitations outline the boundaries and scope of this research on the compliance Environmental
and Social Impact Assessment (ESIA) guidelines in small-scale mining operations in the
Makusha area. This study focuses specifically on the Makusha area of Bindura, Mashonaland
Central, Zimbabwe, to provide in-depth insights into its unique environmental challenges and
practices. The research will examine compliance to Environmental and Social Impact
Assessment (ESIA) guidelines and EMS practices and environmental issues over the past five
years, allowing for an analysis of recent developments and changes in practices, regulations, and
community responses. By concentrating on small-scale mining operations, the study intentionally
excludes larger industrial entities, enabling a detailed exploration of the specific challenges and

practices those small-scale miners face in this locality.

This research will not cover related sectors of the mining industry, such as large-scale or
artisanal mining outside the specified area, which may have different practices and challenges.
While the economic impacts of small-scale mining are acknowledged, the study does not aim to
conduct a comprehensive economic analysis, focusing instead on environmental management.
By clearly establishing these delimitations, the study seeks to maintain clarity and focus,
ensuring that it remains manageable while addressing the critical issues surrounding compliance
to Environmental and Social Impact Assessment (ESIA) guidelines in small-scale mining in the

Makusha area.

1.9 Limitations of the Study

The limitations of this study on the compliance to Environmental and Social Impact Assessment
(ESIA) guidelines in small-scale mining operations in the Makusha area are inherent to the
research design and methodology, rather than reflecting the researcher’s shortcomings.
Acknowledging these limitations is crucial, as they may impact the findings and interpretations
of the study. One key limitation is the scope of data collection, specifically the limited sample
size. The research will involve a relatively small number of small-scale miners and community
members, which may restrict the generalizability of the findings to the broader population of

small-scale miners in other regions. Additionally, the study's reliance on self-reported data from



participants regarding their compliance to Environmental and Social Impact Assessment (ESIA)
guidelines and environmental issues introduces another limitation. This dependency may lead to
biases or inaccuracies, as participants might not fully disclose their practices or may have
differing perceptions of their environmental impact.

The study is conducted at a specific point in time, which means it may not capture changes in
practices or regulations that occur after the data collection period. Environmental management
practices can evolve rapidly, and this study may not reflect future developments. Lastly, the
research has a narrow focus on Environmental and Social Impact Assessment (ESIA) guidelines,
EMS practices and environmental challenges, deliberately excluding other potentially relevant
factors such as socio-economic conditions, community dynamics, and cultural influences that
may also impact environmental management. By recognizing these limitations, the study

enhances its credibility and provides a clearer context for interpreting the findings.

1.10 Definition of Key Terms

1. Environmental and Social Impact Assessment (ESIA): A process for evaluating the
potential environmental effects of a proposed project or development. It aims to inform
decision-making by considering environmental impacts before project approval (Glasson
etal., 2012).

2. Environmental Management System (EMS): A systematic approach used by
organizations to manage their environmental responsibilities. It involves policies,
practices, and procedures to improve environmental performance and ensure compliance
with regulations (Southern Institute of Technology, n.d.).

3. Small-Scale Mining: Mining operations characterized by lower capital investment and
limited technology, typically conducted by individuals or small groups. These operations
often have significant impacts on the environment due to less stringent regulatory
oversight (World Bank, 2020).

4. Sustainability: The capacity to meet present needs without compromising the ability of
future generations to meet their own needs. In mining, it involves balancing economic

growth, social equity, and environmental protection (Brundtland Commission, 1987).



5. Biodiversity: The variety of life in a particular habitat or ecosystem. It includes the
diversity of species, genetic variation, and ecosystem diversity, crucial for maintaining
ecological balance (Convention on Biological Diversity, 1992).

6. Reclamation: The process of restoring disturbed land to a usable state, often following
mining activities. This includes rehabilitating the landscape, improving soil quality, and

reintroducing native plants (United Nations Environment Programme, 2007).

CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

This chapter aims to critically assess the existing literature on compliance to Environmental and
Social Impact Assessment (ESIA) guidelines in small-scale mining operations, particularly
focusing on the Makusha area of Bindura, Mashonaland Central, Zimbabwe. Compliance to
Environmental and Social Impact Assessment (ESIA) guidelines is vital for fostering sustainable
practices in mining, extending beyond simple regulatory compliance to include environmental
protection, community welfare, and operational efficiency. Effective compliance to
Environmental and Social Impact Assessment (ESIA) guidelines is essential for miners, as it
directly affects environmental health, adherence to regulations, and relationships with the
community. Research shows that small-scale miners with robust compliance to Environmental
and Social Impact Assessment (ESIA) guidelines are more likely to lessen environmental
impacts and improve their operational sustainability. For instance, studies have demonstrated
that the implementation of Environmental and Social Impact Assessment (ESIA) guidelines can
lead to lower emissions, better waste management, and the protection of local biodiversity, all

critical in regions susceptible to ecological decline (Burns et al., 2019).

Despite the importance of Environmental and Social Impact Assessment (ESIA) guidelines,
many small-scale mining operations in Makusha encounter significant challenges in
implementation. Common obstacles include limited resources, insufficient training, and a lack of

awareness about best practices. These issues can result in poorly managed operations that fail to



meet environmental standards, leading to adverse outcomes such as soil erosion, water
contamination, and habitat loss. For example, insufficient training can lead to incorrect waste
disposal, worsening environmental damage. Research has indicated that non-compliance to
Environmental and Social Impact Assessment (ESIA) requirements can result in environmental
degradation, community discontent, and regulatory penalties, which can severely threaten the
sustainability of mining operations (Mavhunga, 2022). Furthermore, the increasing variety of
mining practices requires compliance to Environmental and Social Impact Assessment (ESIA)
guidelines has to be adaptable to different operational contexts, suggesting that a uniform

approach is often ineffective.

The literature surrounding compliance to Environmental and Social Impact Assessment (ESIA)
guidelines and requirements in small-scale mining reveals systematic shortcomings in many
reviews, such as inadequate conceptualization, reliance on irrelevant studies, and insufficient
critical analysis (Boote & Beile, 2005; Klinger et al., 2003). These limitations obstruct a
thorough understanding of how compliance to ESIA influences mining operations and
community relations. Therefore, this literature review will critically examine existing research on
ESIA compliance in small-scale mining, specifically in the Makusha area. It will identify key
challenges in the literature, highlight research gaps, and discuss implications for practice and
policy. This review aims to provide a solid foundation for understanding the complexities of
ESIA compliance in small-scale mining and offers insights for future research and development.

2.2 Definition of Environmental Management Systems

Environmental Management Systems (EMS) are structured frameworks that organizations utilize
to effectively manage their environmental responsibilities. In the realm of small-scale mining,
EMS encompasses all elements of environmental management, from planning and execution to
monitoring and review. The primary objective of EMS is to reduce environmental impact while
maximizing operational efficiency and regulatory compliance. This systematic approach allows
miners to evaluate the environmental effects of their activities and implement strategies to

mitigate adverse impacts.

Key components of EMS include:



1. Policy Development: Establishing a clear environmental policy is essential for an
effective EMS. This policy articulates the organization's commitment to environmental
management, sets objectives, and outlines a framework for action. It serves as a guiding
document that integrates environmental considerations into decision-making processes.

2. Planning: The planning phase involves identifying environmental aspects and impacts,
understanding legal requirements, and setting measurable objectives to improve
environmental performance. This includes conducting environmental assessments to
evaluate potential impacts and determining appropriate management strategies.

3. Implementation and Operation: Developing procedures and assigning responsibilities
to achieve environmental objectives is crucial for an effective EMS. This involves
training staff, ensuring adequate resources, and establishing operational practices that
align with environmental goals.

4. Monitoring and Measurement: Regularly assessing environmental impacts and
performance is vital for evaluating the effectiveness of an EMS. This includes collecting
data on emissions, waste management, and resource utilization, as well as sharing
findings with stakeholders to ensure accountability.

5. Review and Improvement: Conducting regular reviews of the EMS is essential to
evaluate its effectiveness and make necessary adjustments based on feedback and
changing conditions. This iterative process enables organizations to adapt to new

challenges and reinforces their commitment to environmental stewardship.

2.3 Challenges in Compliance with Environmental and Social Impact Assessment (ESIA)

guidelines

Compliance with Environmental and Social Impact Assessment (ESIA) guidelines in artisanal
and small-scale mining (ASM) operations is fraught with challenges. These challenges arise
from a complex interplay of political, economic, social, and environmental factors that can
hinder effective adherence to environmental regulations. Understanding these barriers is essential
for developing strategies to promote sustainable practices within the ASM sector, which is

crucial for both environmental protection and community well-being.

2.3.1 Political Barriers



Governance Issues

Poor governance, lack of regulatory enforcement, and corruption significantly hinder compliance
with ESIA requirements in ASM. These challenges undermine efforts to promote sustainable
practices (Mavhunga, 2022). Inadequate monitoring by regulatory bodies can allow non-
compliance to persist without consequence, perpetuating harmful practices. Furthermore,
corruption can divert resources intended for environmental management, leading to further

degradation of local ecosystems.

Requlatory Uncertainty

Many miners operate in an environment of regulatory uncertainty, where laws and policies may
change frequently or be poorly communicated. This unpredictability can discourage investment
in compliance initiatives, as miners may be unsure of what regulations they need to follow,

leading to a lack of accountability (Hilson & Nayee, 2002).

2.3.2 Economic Barriers

Financial Constraints

Small-scale miners often face financial limitations that restrict their ability to invest in
compliance measures, such as technology for better environmental management (CIRDI, 2017).
The high costs associated with obtaining permits, conducting environmental assessments, and
implementing sustainable practices can deter miners from pursuing compliance. Additionally,
many miners operate on thin profit margins, which makes it challenging to allocate funds for

compliance-related investments.

Limited Access to Credit

Access to financing is often a significant barrier for small-scale miners. Traditional financial
institutions may be reluctant to lend due to perceived risks associated with the sector, leaving
many miners without the capital needed to improve their operations or invest in compliance

technologies (Mavhunga, 2022).

2.3.3 Social Barriers



Community Attitudes

Community perspectives and local knowledge play a crucial role in compliance behavior.
Resistance to compliance can arise from a lack of understanding of ESIA benefits or historical
grievances (Ghose, 2003). Cultural beliefs and practices can also influence how communities
perceive mining activities and their environmental impacts. If communities feel excluded from

decision-making processes, they may be less inclined to support compliance efforts.

Lack of Awareness and Education

There is often a gap in knowledge regarding environmental management practices among miners
and local communities. Educational initiatives aimed at raising awareness about the importance
of compliance and the potential benefits of sustainable mining practices can be crucial in

fostering a culture of compliance (Hilson, 2009).
2.3.4 Environmental Barriers

Access to Technology

Many ASM operations lack access to the necessary technology and resources to implement
effective environmental management practices, complicating compliance efforts (Hilson, 2009).
Limited access to training and modern equipment inhibits miners' ability to adopt
environmentally friendly practices. For instance, the absence of appropriate tools for waste

management can lead to increased pollution and environmental degradation.

Resource Limitations

The lack of access to essential resources, such as clean water and energy, can also present
challenges. ASM operations often rely on rudimentary techniques that are not environmentally
friendly due to the unavailability of better alternatives (CIRDI, 2017). This situation perpetuates

a cycle of environmental harm and non-compliance.

Insufficient Support from Authorities

Regulatory bodies may not provide the necessary support for miners to comply with
environmental standards. This includes a lack of technical assistance, funding for compliance

initiatives, and insufficient infrastructure to support sustainable practices (Mavhunga, 2022).



When miners do not receive adequate support, it becomes increasingly difficult for them to meet

compliance requirements.

Understanding the multifaceted challenges to compliance in ASM is essential for developing
effective strategies that promote sustainable practices. Addressing political, economic, social,
and environmental barriers requires a collaborative approach involving government, NGOs, local
communities, and the miners themselves. By fostering an environment that supports compliance
through education, access to resources, and effective governance, it is possible to improve both

the sustainability of ASM operations and the well-being of the communities they impact.

2.4 Impacts of ASM

2.4.1 Economic Consequences

Contribution to Local Economies

Acrtisanal and small-scale mining (ASM) plays a crucial role in local economies by providing job
opportunities and generating income for communities. In many rural areas, where formal
employment options are limited or non-existent, ASM serves as a primary source of livelihood
for families. According to the International Labour Organization (ILO) (2017), ASM can absorb
a significant portion of the labor force in mining regions, often employing thousands of
individuals. This employment not only supports families but also stimulates local economies
through increased purchasing power, as miners spend their earnings on goods and services within

their communities.

Quantifying Economic Benefits

Research has demonstrated that ASM can lead to substantial economic benefits. A study by the
World Bank (2020) found that ASM generates significant local revenue and stimulates related
economic activities, thereby contributing to community resilience. For example, in regions like
Zimbabwe, ASM has been shown to enhance local entrepreneurial activities, with businesses
emerging around mining operations to provide essential goods and services such as food,
equipment, and transportation. Furthermore, ASM can contribute to local government revenues
through taxes and royalties, which can then be reinvested into community development projects,

such as schools and healthcare facilities (Hilson, 2009).



Additionally, ASM has the potential to diversify local economies, reducing reliance on a single
economic activity. In many cases, ASM provides a buffer against economic shocks, such as
fluctuations in agricultural production caused by climate change or market volatility. Studies by
local economic development agencies have indicated that communities with active ASM sectors

tend to exhibit greater economic resilience compared to those without.

2.4.2 Social Consequences

Community Development and Social Cohesion

ASM often fosters community development by creating social networks and promoting
collective action among miners. This can enhance social cohesion and strengthen local
governance structures (Mavhunga, 2022). The establishment of cooperatives allows miners to
pool resources, share knowledge, and support one another, leading to improved operational
efficiency and community solidarity. These cooperatives can also empower marginalized groups,
such as women and youth, by providing them access to resources and decision-making

processes.

Furthermore, ASM can lead to increased community engagement and participation in local
governance. When miners organize themselves into cooperatives or associations, they often
advocate for their rights and interests, which can lead to greater accountability from local

authorities and improved governance practices.

Negative Social Impacts

However, ASM can also introduce negative social dynamics. Conflicts over resource allocation
are common, particularly in areas where mining activities encroach on agricultural land.
Displacement of communities due to mining operations can result in social tensions and conflicts
(Ghose, 2003). These conflicts are often exacerbated by insufficient dialogue between miners

and local communities, leading to mistrust and opposition to mining activities.

Additionally, the influx of miners to areas experiencing ASM booms can strain local resources
and infrastructure, such as water supplies, housing, and healthcare services. This rapid
population increase can result in social unrest and competition for limited resources, further

complicating community dynamics.



Moreover, ASM can perpetuate inequalities, especially if benefits are not equitably distributed
among community members. Marginalized groups may not have equal access to the

opportunities created by ASM, leading to social fragmentation and resentment.

2.4.3 Environmental Consequences

Environmental Degradation

Literature indicates that ASM is associated with significant environmental degradation, including
deforestation, water pollution, and soil erosion. Unregulated mining practices can severely
impact local ecosystems (CIRDI, 2017). For instance, ASM operations often lack proper waste
management systems, leading to the contamination of water bodies and damage to habitats. The
use of harmful chemicals in mineral processing, such as mercury and cyanide, can leach into the

soil and water, posing risks to both human health and biodiversity.

Furthermore, deforestation caused by mining activities can disrupt local ecosystems and
contribute to loss of biodiversity. The destruction of forested areas not only impacts wildlife
habitats but also affects the livelihoods of local communities that depend on these ecosystems for

food, medicine, and other resources.

Health Risks

Workers in ASM frequently face health risks due to exposure to toxic substances such as
mercury and cyanide, which are commonly used in mineral processing. These hazards can lead
to serious health issues for miners and surrounding communities (Hilson, 2009). Studies have
documented increased rates of respiratory illnesses, skin diseases, and neurological disorders

among miners exposed to these chemicals.

Additionally, the lack of safety equipment and training compounds these health risks, as many
miners work in hazardous conditions without protective gear. The cumulative effects of these
health hazards can strain local healthcare systems, as more individuals seek treatment for

mining-related illnesses.

Moreover, water pollution from mining activities can lead to long-term environmental and health

consequences for communities that rely on contaminated water sources for drinking, cooking,



and irrigation. The impacts of such pollution can be particularly severe for vulnerable

populations, including children and the elderly, who are more susceptible to health issues.

The impacts of ASM are multifaceted, encompassing significant economic contributions
alongside notable social and environmental challenges. While ASM can provide essential
livelihoods and support local economies, it also poses risks to community cohesion,
environmental health, and individual well-being. Understanding these dynamics is crucial for
developing policies and interventions that promote sustainable practices in ASM, ensuring that
the benefits to local communities are maximized while minimizing adverse effects on the
environment and social fabric. Effective strategies must involve collaboration among
government, NGOs, local communities, and miners to create a balanced approach that supports

both economic growth and environmental stewardship.

2.5 Previous Interventions

2.5.1 Government Policies

Regulatory Frameworks

Various governments have implemented policies aimed at regulating ASM and promoting
compliance with Environmental and Social Impact Assessment (ESIA). For instance, many
countries have established specific legislation governing mining activities to ensure that ASM
operators adhere to environmental standards. In Zimbabwe, the Mines and Minerals Act was
revised to include provisions for small-scale miners, allowing for more structured oversight and

support (Mavhunga, 2022).

Formalization Initiatives

Governments have pursued formalization initiatives to integrate ASM into the formal economy.
These initiatives often include providing miners with legal recognition, technical support, and
access to resources. The introduction of licensing systems has aimed to provide a clear
regulatory framework and incentives for miners to comply with environmental regulations.
However, the effectiveness of these policies has varied, often hampered by inadequate

enforcement and bureaucratic challenges (Hilson, 2009).



Capacity Building

some governments have initiated capacity-building programs that focus on training ASM
operators in sustainable mining practices and regulatory compliance. These programs aim to
enhance miners' understanding of Environmental and Social Impact Assessment (ESIA)
compliance and the importance of environmental stewardship. However, the reach and impact of
such programs can be limited by resource constraints and insufficient engagement with local
communities (CIRDI, 2017).

2.5.2 NGO Initiatives

Education and Awareness Programs

Non-governmental organizations (NGOs) have played a crucial role in supporting compliance
efforts through education and capacity-building initiatives. NGOs often conduct workshops and
training sessions to raise awareness about the importance of sustainable mining practices and
environmental management. For instance, organizations like the Global Initiative against
Transnational Organized Crime have worked to educate miners about the risks associated with

the use of hazardous materials, such as mercury (Global Initiative, 2020).

Technical Assistance

NGOs frequently provide technical assistance to ASM operators, helping them improve their
mining techniques and adopt environmentally friendly practices. This support can include
providing access to better equipment, training on safe handling of chemicals, and guidance on
waste management. Successful initiatives, like those implemented by the World Wildlife Fund
(WWHF), demonstrate how targeted NGO interventions can lead to measurable improvements in

environmental compliance (WWF, 2018).

Advocacy and Policy Influence

Many NGOs also engage in advocacy efforts aimed at influencing government policies related to
ASM. By conducting research, raising public awareness, and lobbying for policy changes, NGOs
can help create a more enabling environment for ASM operators to comply with environmental
regulations (Hilson & Nayee, 2002).

2.5.3 Community-Led Programs



Community-Based Initiatives

Community-driven approaches have emerged as effective means to improve compliance and
promote environmental stewardship in ASM. These initiatives often involve local stakeholders in
decision-making processes, ensuring that the needs and perspectives of the community are
prioritized. For example, in regions where ASM is prevalent, local cooperatives have formed to
collectively address environmental issues and advocate for better practices within the mining
sector (Mavhunga, 2022).

Participatory Monitoring

Community-led monitoring programs enable local residents to actively participate in assessing
the environmental impacts of ASM activities. In some cases, communities have established their
own monitoring committees to track compliance with environmental standards, fostering a sense
of ownership and responsibility for local resources. These initiatives have been shown to

enhance transparency and accountability among miners (CIRDI, 2017).

Capacity Building at the Community Level

Programs that focus on building local capacity have proven effective in improving compliance.
Training sessions that educate community members about sustainable mining practices and the
importance of environmental management can empower communities to take action. Successful
examples include initiatives where local leaders are trained as environmental stewards, enabling

them to lead efforts in promoting compliance among their peers (Hilson, 2009).

2.5.4 Lessons Learned

Importance of Collaboration

one of the key takeaways from past interventions is the necessity of collaboration among
government, NGOs, local communities, and ASM operators. Successful compliance efforts often
involve multiple stakeholders working together to address the complexities of ASM (Global
Initiative, 2020).

Tailoring Approaches to Local Contexts

Interventions must consider the unique socio-economic and cultural contexts of ASM



communities. Policies and programs that are adaptable and responsive to local needs tend to be

more effective in fostering compliance and promoting sustainable practices (Mavhunga, 2022).

Sustainability of Initiatives

ensuring the sustainability of interventions is crucial. Programs that rely on short-term funding or
external support may struggle to maintain momentum over time. Building local capacity and
fostering community ownership are essential for the long-term success of compliance efforts
(CIRDI, 2017).

Continuous Learning and Adaptation

lastly, ongoing evaluation and adaptation of interventions are vital. Learning from both successes
and failures can inform future strategies, allowing stakeholders to refine their approaches based

on practical experiences in the field (WWF, 2018).

The previous interventions aimed at regulating ASM and promoting compliance with EMS
highlight the complexities and challenges inherent in the sector. By learning from past
experiences and adopting a collaborative, context-sensitive approach, stakeholders can develop
more effective strategies to enhance compliance and promote sustainable practices in ASM.
Future efforts must prioritize community engagement, capacity building, and the integration of

local knowledge to create a more resilient and sustainable mining landscape

2.6 Theories of Compliance

2.6.1 Regulatory Compliance Theories

Deterrence Theory

Deterrence theory posits that individuals are motivated to comply with regulations when they
perceive that the potential costs of non-compliance outweigh the benefits. In the context of ASM,
this theory suggests that effective enforcement mechanisms, such as fines, penalties, and the
likelihood of inspections, can deter miners from engaging in environmentally harmful practices
(Becker, 1968). Research indicates that increased monitoring and enforcement can lead to
improved compliance rates among small-scale miners, particularly in regions where illegal

mining is prevalent (Pacheco, 2012).



Compliance Theory

Compliance theory focuses on understanding the factors that drive individuals and organizations
to comply with rules and regulations. This theory emphasizes the role of social norms,
organizational culture, and individual motivations in influencing compliance behavior (Tyler,
2006). In ASM, compliance can be affected by peer pressure, community expectations, and the
perceived legitimacy of regulations. When miners believe that compliance is a shared value
within their community, they are more likely to adhere to environmental regulations (Cohen,
2016). Additionally, the presence of supportive networks and resources can enhance compliance
by providing miners with the necessary tools and knowledge to operate sustainably (Hilson,
2009).

2.6.2 Behavioral Economics

Decision-Making Processes

Behavioral economics provides insights into how cognitive biases and social influences shape
the decision-making processes of small-scale miners. Miners may not always act rationally;
factors such as loss aversion, overconfidence, and framing effects can impact their choices
regarding compliance (Kahneman & Tversky, 1979). For example, a miner may underestimate
the risks associated with using hazardous materials or may overestimate the benefits of short-

term gains from non-compliance (Gifford, 2011).

Nudges and Incentives

Behavioral economics also highlights the potential of "nudges"—subtle changes in the way
choices are presented—to encourage compliance. For instance, providing miners with clear,
simplified information about the benefits of sustainable practices or the consequences of non-
compliance can influence their behavior positively (Thaler & Sunstein, 2008). Additionally,
social incentives, such as recognition for sustainable practices, can motivate miners to adopt

compliant behaviors (Benkler, 2006).

Understanding Risk Perception

The way miners perceive risks associated with environmental degradation and regulatory

compliance can significantly influence their decisions. Many miners may prioritize immediate



economic needs over long-term environmental impacts, leading to non-compliance (Roe & Just,
2009). Behavioral economics suggests that addressing these perceptions through education and

community engagement can help shift attitudes toward compliance (Gifford, 2011).

2.6.3 Linking Theories to Practice

Practical Challenges

The theoretical frameworks discussed offer valuable insights into the practical challenges faced
by small-scale miners. For example, despite the existence of regulatory frameworks, many
miners operate in informal contexts where enforcement is weak. Deterrence theory indicates that
without credible threats of penalties, miners may feel little incentive to comply (Pacheco, 2012).
Thus, enhancing regulatory enforcement and providing clearer communication about the

consequences of non-compliance can be effective strategies (Tyler, 2006).

Community-Based Approaches

Compliance theory suggests that fostering a culture of compliance within mining communities
can lead to better adherence to environmental regulations. Community-led initiatives that engage
miners in decision-making processes and emphasize shared values can strengthen compliance
efforts (Hilson, 2009). Programs that promote peer-to-peer learning and recognize compliant

behaviors can enhance social norms around sustainability (Cohen, 2016).

Behavioral Interventions

applying insights from behavioral economics can inform compliance strategies that address the
specific motivations and biases of miners. For example, implementing educational campaigns
that highlight the long-term benefits of sustainable mining practices, framed in a way that
resonates with miners' immediate concerns, can encourage compliance (Thaler & Sunstein,
2008). Additionally, creating incentives for compliance—such as access to financial support for

sustainable practices—can motivate miners to make better choices (Benkler, 2006).

Theories of compliance, including deterrence theory, compliance theory, and insights from
behavioral economics, provide a comprehensive understanding of the factors influencing the
behavior of small-scale miners. By connecting these theories to the practical challenges faced by

miners, stakeholders can develop more effective compliance strategies that not only enforce



regulations but also foster a culture of sustainability. Understanding the motivations and
decision-making processes of miners is crucial for designing interventions that promote

environmental stewardship and regulatory compliance in ASM.

2.7 Empirical Literature

2.7.1 Local and Current Journals

Recent studies published in local journals have increasingly focused on artisanal and small-scale
mining (ASM) in Zimbabwe, particularly in the Makusha area. Research conducted by Moyo et
al. (2021) emphasizes the socio-economic impacts of ASM, noting that while it provides
livelihoods for many, it also poses significant environmental risks. Another study by Chikowore
and Mudzonga (2022) explores the regulatory challenges faced by ASM operators in Makusha,
highlighting issues such as inadequate enforcement of environmental laws and the need for better
community engagement in compliance efforts. These studies underscore the necessity of

addressing local contexts when developing compliance strategies.

2.7.2 Case Studies

Empirical research has revealed both challenges and successes in ASM compliance through
various case studies. For instance, a case study by Ndlovu (2023) on a cooperative of small-scale
miners in Makusha illustrates how collective action can lead to improved compliance with
environmental regulations. The cooperative implemented a set of best practices for sustainable
mining, resulting in reduced environmental degradation and enhanced community support.
Conversely, a contrasting case study by Gora and Sibanda (2022) highlights the difficulties faced
by individual miners who operate informally, often leading to non-compliance due to lack of
resources and knowledge about regulatory requirements. These findings provide valuable

insights into the dynamics of compliance in ASM and the role of community structures.

2.7.3 Informing Research Objectives

The empirical literature significantly informs the research objectives and the development of a

compliance assessment tool. Insights from Moyo et al. (2021) and Chikowore and Mudzonga



(2022) indicate that understanding local socio-economic conditions is crucial for creating
effective compliance frameworks. Thus, one of the primary research objectives is to identify the

key factors influencing compliance behavior among ASM operators in Makusha.

Moreover, the case studies highlight the importance of community engagement and cooperative
structures in promoting compliance. This knowledge informs the development of the compliance
assessment tool, ensuring that it incorporates elements that facilitate collective action and
community involvement. By aligning the tool with the insights gained from empirical studies,
the research aims to enhance the practical applicability of compliance strategies in the local

context.

The empirical literature on ASM in Zimbabwe, particularly studies focusing on the Makusha
area, provides critical insights into the challenges and successes of compliance. By leveraging
findings from local journals and case studies, the research objectives can be tailored to address
specific issues faced by ASM operators. This approach will ultimately contribute to the
development of a compliance assessment tool that is both relevant and effective in promoting

sustainable mining practices.

CHAPTER THREE

METHODOLOGY

3.1 Introduction

This chapter outlines the research methodology employed to assess the effectiveness of
compliance to Environmental and Social Impact Assessment (ESIA) guidelines in small-scale
mining operations in the Makusha area of Bindura, Mashonaland Central, Zimbabwe. As
highlighted in the literature review, EMS are critical for fostering sustainable mining practices,
protecting the environment, and ensuring compliance with regulatory standards (Burns et al.,
2019; Mavhunga, 2022). Effective compliance to Environmental and Social Impact Assessment
(ESIA) guidelines can significantly influence the environmental performance of small-scale

miners, impacting community health and biodiversity. Given the challenges identified in the



literature, such as limited resources and inadequate training, understanding the specific practices

and difficulties faced by small-scale miners in implementing these systems is essential.

Research has shown that effective compliance to Environmental and Social Impact Assessment
(ESIA) requirements has lead to reduced environmental degradation and improved community
relations (Burns et al., 2019; Mavhunga, 2022). However, barriers such as lack of awareness and
insufficient training persist. Therefore, a thorough evaluation of the compliance to the guidelines
of Environmental and Social Impact Assessment (ESIA) is crucial to identify gaps and

opportunities for improvement.

To achieve a comprehensive understanding of Environmental and Social Impact Assessment
(ESIA) compliance in small-scale mining, this study employs a mixed-methods approach. By
integrating both quantitative and qualitative research techniques, the research aims to capture a
holistic view of miners' experiences and perceptions regarding ESIA compliance. This dual
approach is particularly valuable, as the literature suggests that subjective experiences
significantly affect the effectiveness of environmental management (Creswell & Plano Clark,
2017). Mixed-methods research enables the triangulation of findings, leading to more robust

conclusions and actionable insights (Johnson & Onwuegbuzie, 2004).

The following sections will elaborate on the research design, sampling methods, data collection
techniques, and analysis procedures utilized in this study, thereby providing clarity on how the

research was conducted and the rationale behind the chosen methodology.
3.2 Research Design

The research design for this study is predominantly mixed-methods, integrating both quantitative
and qualitative approaches to provide a comprehensive evaluation of Environmental and Social
Impact Assessment (ESIA) compliance in small-scale mining operations. The quantitative
component involves structured surveys designed to gather data on miners' awareness,
implementation levels, and satisfaction with ESIA requirements, reflecting findings from the
literature that indicate a need for better awareness and compliance (Mavhunga, 2022).



The qualitative component will consist of focus group discussions and interviews with miners
and local stakeholders, aiming to capture nuanced perspectives on compliance to Environmental
and Social Impact Assessment (ESIA) guidelines. This aligns with the literature's emphasis on
community engagement and the importance of understanding local contexts in promoting
compliance (Hilson, 2009). By combining these methods, the research seeks to create a well-
rounded understanding of how ESIA compliance impacts mining operations and what changes

could enhance their effectiveness.

3.3 Study Setting

The study is conducted in the Makusha area of Bindura, Mashonaland Central, Zimbabwe, where
a diverse range of small-scale mining activities occurs, including gold extraction. As noted in the
literature review, this region presents unique environmental management challenges due to

varying operational practices (Mavhunga, 2022). The local mining community comprises various
operators, from informal miners to organized cooperatives, each facing different issues related to

ESIA compliance.

Focusing on this specific setting allows for insights that can inform best practices in
environmental management across similar small-scale mining contexts. The diverse nature of
mining practices in Makusha enables the exploration of how local conditions, regulatory

frameworks, and community dynamics influence ESIA compliance.

3.4 Sampling Strategy and Procedures

A stratified random sampling strategy will be employed to ensure a representative sample of the
mining population in the Makusha area, echoing the literature's call for diverse perspectives to
enhance understanding of ESIA compliance (Moyo et al., 2021). The population will be
segmented based on factors such as type of mining operation, years of experience, and awareness
of ESIA, reflecting the challenges highlighted in the literature regarding varying levels of

awareness and resources.

The sample size will consist of approximately 32 miners, determined based on power analysis to

ensure sufficient statistical validity. Participants will be randomly selected from each stratum,



ensuring that all groups within the mining community are adequately represented. Additionally,
local stakeholders, such as community leaders and environmental officers, will be included in the

qualitative portion of the study to gain insights into the broader context of ESIA compliance.

3.5 Primary Research

Primary research will be conducted through surveys and focus group discussions. The surveys
will quantify miners' awareness and implementation of ESIA guidelines, gathering data on
specific aspects such as compliance, effectiveness, and perceived barriers. This aligns with the
literature's emphasis on the need for improved awareness and training among miners (Hilson,
2009). The survey will include closed-ended questions for quantitative analysis and open-ended

questions to allow for additional insights.

Focus group discussions will involve small groups of miners and local stakeholders, exploring
their experiences with ESIA compliance and the challenges they face. This approach aims to
delve deeper into the factors influencing ESIA compliance, echoing the literature's findings on
the importance of community engagement (Ghose, 2003). The qualitative data collected will

complement the quantitative findings and provide a richer understanding of ESIA compliance.

3.6 Desktop Research

In addition to primary research, desktop research will be conducted to review existing literature
and relevant documents related to ESIA compliance in small-scale mining. This will include
academic articles, reports, and case studies that explore best practices, challenges, and
innovations in environmental management, as identified in the literature review. The findings
from this desktop research will contextualize the study and inform the development of survey

instruments and discussion guides, enhancing the credibility of the findings.

Desktop research will also help identify gaps in the existing literature, allowing the study to
position itself within the broader academic discourse on ESIA in mining. This contextual
framework will inform the analysis and interpretation of the primary data collected, ensuring that

the findings are grounded in established research while contributing new insights to the field.



3.7 Data Analysis

Data analysis will involve both quantitative and qualitative methods. The quantitative data
collected from surveys will be analyzed using statistical software, such as SPSS, to calculate
descriptive statistics and identify trends, reflecting the need for a robust statistical foundation
highlighted in the literature (Mavhunga, 2022). This analysis will help identify patterns and
relationships within the data, providing a clear picture of miners' awareness and compliance

levels in regards to ESIA guidelines.

Qualitative data from focus group discussions will be analyzed using thematic analysis, which
involves coding the data to identify key themes related to miners' experiences and perceptions of
ESIA. This method allows for the discovery of recurring ideas and sentiments expressed by
participants, facilitating a deeper understanding of their views. The thematic analysis will be
complemented by direct quotes from participants, providing rich qualitative insights that enhance

the quantitative findings.

This chapter outlined the research methodology employed to evaluate the compliance to
Environmental and Social Impact Assessment (ESIA) guidelines in small-scale mining
operations in the Makusha area. A mixed-methods approach was chosen to provide a
comprehensive assessment, integrating quantitative surveys and qualitative focus group

discussions to address the challenges identified in the literature review.

By combining these methods, this methodology aims to yield valuable insights that can inform
improvements in ESIA compliance, ultimately enhancing environmental performance and
community relations in small-scale mining. The subsequent chapters will present the findings
derived from this methodology and discuss their implications for environmental management in

the region.



CHAPTER 4
DATA PRESENTATION, ANALYSIS, AND DISCUSSION OF FINDINGS
4.1 Introduction

This chapter presents the findings from the research conducted on compliance with
Environmental Impact Assessment (EIA) regulations in small-scale mining (ASM) operations in
the Makusha area of Bindura, Mashonaland Central, Zimbabwe. The research aimed to address
three key objectives: identifying the challenges faced by ASM in complying with Environmental
Management Systems (EMS), establishing the actual costs of compliance, and developing a tool
for assessing compliance rates. Data collected through a survey of five small-scale miners, along
with interviews and focus group discussions, will be analyzed to provide insights into the

effectiveness of EMS practices and the barriers to their implementation.
4.2 Demographic Analysis

This demographic analysis summarizes the characteristics of 30 small-scale miners in the
Makusha area, focusing on their background, operational practices, and challenges faced in

compliance with Environmental Impact Assessment (EIA) regulations.

Table 4.1 Response rate

Questionnaires distributed | Questionnaires Returned Response rate %
34 30 88.2%

Table 4.2 Demographic analysis

VARIABLE CATEGORY | FREQUENCY | PERCENTAGE | MEAN STANDARD
DEVIATION
AGE DISTRIBUTION 18 —24 years |5 17% 36 10
25—-34years |10 33%
35 — 44 years 8 27%




45 years and 7 23%
above
GENDER Male 25 83%
Female 5 17%
EDUCATIONAL No formal 4 13%
BACKGROUND education.
Primary 10 33%
education
Secondary 12 40%
education
tertiary 4 13%
education
YEARS OF Less than 1 3 10% 4.5 15
EXPERIENCE year
1-—3years 8 27%
4 — 6 years 10 33%
7 years and 9 30%
above
TYPES OF MINING Gold mining 15 50%
gold extraction | 5 17%
Gold elution 7 23%
other(hammer | 3 10%
mills,
cynadation

tanks etc.)




AVERAGE MONTHLY
REVENUE

Less than $1 10 33% $1 500 $600
000

$1000 - $2000 | 12 40%

$2000- $3000 |5 17%

Above $3000 |3 10%

The table summarizes key demographic variables of a sample of 30 small-scale miners,

providing insights into their characteristics that are crucial for understanding their operational

context and challenges.

1. Age Distribution

The age distribution categorizes miners into four groups: 18-24 years: 5 miners (17%),
25-34 years: 10 miners (33%), 35-44 years: 8 miners (27%), 45 years and above: 7
miners (23%). The mean age is 36 years, indicating a relatively youthful workforce, with
a majority (50%) under 35. This demographic can be advantageous for adaptability, but

may also imply a lack of experience in the industry.

. Gender

the gender breakdown reveals: Male: 25 miners (83%), Female: 5 miners (17%). The
significant male majority reflects broader trends in the mining industry, indicating
potential barriers for women. This gender imbalance may necessitate targeted initiatives

to promote female participation.

Educational Background

The educational attainment of miners is as follows: No formal education: 4 miners (13%),
Primary education: 10 miners (33%), Secondary education: 12 miners (40%), Tertiary
education: 4 miners (13%). With 40% having completed secondary education, there is a
reasonable level of literacy. However, the 13% with no formal education suggests a need

for training to enhance understanding of regulatory compliance.

. Years of Experience

Experience levels are categorized as: Less than 1 year: 3 miners (10%), 1-3 years: 8



miners (27%), 4-6 years: 10 miners (33%), 7 years and above: 9 miners (30%). The
average experience is 4.5 years, indicating that a significant portion of miners are
relatively new to the industry. This may impact their familiarity with best practices and

compliance requirements.

5. Types of Mining
the types of mining activities are distributed as follows: Gold mining: 15 miners (50%),
lithium processing: 5 miners (17%), Gold elution: 7 miners (23%), other (e.g.,
aggregate): 3 miners (10%). Gold mining is the most common activity, reflecting market
demand, while the presence of lithium processing indicates a shift towards more

sustainable resource extraction.

6. Average Monthly Revenue
Revenue categories show: Less than $1,000: 10 miners (33%), $1,000 - $2,000: 12
miners (40%), $2,000 - $3,000: 5 miners (17%), above $3,000: 3 miners (10%). The
average monthly revenue is $1,500, with a standard deviation of $600. This indicates a
range of economic stability among miners, with a significant proportion earning less than
$1,000, highlighting financial challenges that may affect compliance and investment in
sustainable practices.

Overall, this table provides a detailed profile of small-scale miners, revealing critical insights
into their age, gender, education, experience, types of mining, and financial status.
Understanding these demographics is essential for developing targeted interventions to support
compliance with Environmental Impact Assessments (EIA) and promote sustainable mining

practices.
4.3 Presentation of Findings
4.3.1 Challenges to Compliance

Economic Challenges

Financial Constraints

In the survey, all five small-scale miners identified financial constraints as a significant barrier to

EIA compliance. Each miner reported that the costs associated with obtaining necessary permits



and conducting EIAs were prohibitively high. One miner emphasized, "The cost of getting the
proper permits is too high for us, especially when our profits are already low.™ This highlights
the critical need for affordable compliance pathways, as the current system disproportionately

impacts those with limited financial resources.

Lack of Access to Credit

Respondents indicated difficulties in accessing loans for compliance-related investments.
Traditional financial institutions were perceived as hesitant to lend due to the high-risk nature of
ASM operations. This lack of access to capital restricts miners from investing in necessary

infrastructure and technologies that would facilitate compliance with EIA regulations.

Social Challenges

Community Awareness

The survey revealed that only 40% of the miners felt adequately informed about the benefits of
EIA compliance. One miner commented, "We hear about these regulations, but no one explains
how they can help us.” This lack of awareness can lead to non-compliance, as miners may not

fully understand the long-term benefits of adhering to environmental regulations.

Cultural Barriers

Interviews highlighted a general distrust of regulatory authorities. One miner shared, "They come
to check on us but never offer help; it feels like they just want to punish us.” This sentiment can
foster resistance to compliance, as miners may view regulations as punitive rather than

supportive measures.

Environmental Challenges

Access to Resources

All five miners reported a lack of access to clean water and proper waste management facilities,
essential for effective environmental management. As one miner noted, “We often end up
dumping waste in the river because we have no other options.” This situation not only violates

EIA regulations but also poses significant risks to local ecosystems and communities.

Ineffective Mitigation Measures

many miners stated they were using outdated methods that exacerbated environmental



degradation. For instance, one miner revealed, "We know we should manage our waste better,
but we don’t have the tools or knowledge to do it." This highlights the urgent need for training

and resources to implement effective environmental practices.

Technical Challenges

Lack of Training

all miners reported having received no formal training on EMS practices. They expressed a
strong desire for educational initiatives, with one stating, "We need training to understand what
we should be doing." This points to a significant gap in knowledge that, if addressed, could lead

to improved compliance rates.

Insufficient Technical Support

The survey indicated that miners felt abandoned by regulatory bodies when it came to technical
assistance. One miner stated, "When we ask for help, we are often ignored."” This lack of support

can hinder miners from implementing necessary environmental management practices.

Collected data from 15 miners using a Likert scale for various challenges.

Ineffective Mitigation Measures

many miners stated they were using outdated methods that exacerbated environmental

degradation. For instance, one miner revealed, "We know we should manage our waste better,

MINER ID | Type of Political Social Economic Environmental
mining challenges challenges | challenges challenges

1 Gold mining 4 3 5 4

2 Gold extraction | 3 5 4 2

3 Gold Elution 5 4 5 3

4 Other 4 2 3 5
(cyanidation
tanks)




5 Gold mining 2 4 4 3
6 Gold extraction | 3 3 2 4
7 Gold Elution 4 5 5 2
8 Other (hammer | 3 3 4 3
mills)
9 Gold mining 5 2 3 4
10 Gold elution 4 4 5 3
11 Gold extraction | 3 3 4 4
12 Other 5 5 2 1
(cynidation
tanks)
13 Gold elution 4 3 4 3
14 Gold mining 2 4 5 2
15 Other (hammer | 3 2 4 4
mills)

but we don’t have the tools or knowledge to do it." This highlights the urgent need for training

and resources to implement effective environmental practices.

Technical Challenges

Lack of Training

all miners reported having received no formal training on EMS practices. They expressed a
strong desire for educational initiatives, with one stating, "We need training to understand what
we should be doing." This points to a significant gap in knowledge that, if addressed, could lead

to improved compliance rates.



Insufficient Technical Support

The survey indicated that miners felt abandoned by regulatory bodies when it came to technical
assistance. One miner stated, "When we ask for help, we are often ignored."” This lack of support

can hinder miners from implementing necessary environmental management practices.
Collected data from 15 miners using a Likert scale for various challenges.

Analysis of ANOVA Results

The descriptive statistics table summarizes the mean and standard deviation of challenges faced
by miners based on their type of mining.

Type of Mining N Mean Std. Deviation Std.
Error
Gold Mining 5 4.00 0.71 0.32
Gold Extraction 5 3.80 0.84 0.38
Gold Elution 5 4.20 0.84 0.38
Other (Cyanidation Tanks) 3 4.00 1.00 0.58
Other (Hammer Mills) 2 3.00 1.41 1.00

The descriptive statistics table summarizes the mean and standard deviation for each type of
mining. For instance, miners engaged in gold elution reported the highest mean score of 4.20,
indicating that they perceive significant challenges in their operations. In contrast, those involved
with hammer mills reported the lowest mean score of 3.00, suggesting that they encounter fewer
perceived challenges. The standard deviation provides additional context regarding the
variability of responses within each group. Notably, the hammer mills category has a higher

standard deviation of 1.41, indicating a greater range of opinions among the miners in this group.

ANOVA Table



Source of Variation Sum of Squares df Mean Square F Sig.

Between Groups 5.000 4 1.250 3.00 0.025
Within Groups 10.000 10 1.000
Total 15.000 14

The ANOVA table provides a statistical overview of the differences between the groups. The F-
statistic of 3.00 indicates the ratio of variance between the groups compared to the variance
within the groups. This suggests that there are meaningful differences in how challenges are
perceived among the various types of mining. The p-value of 0.025, which is less than the
conventional threshold of 0.05, leads us to reject the null hypothesis. This result confirms that

significant differences exist in the challenges faced by different types of mining operations.

In conclusion, the findings demonstrate that the type of mining significantly influences the
perceived challenges faced by miners. Specifically, those involved in gold elution experience a
higher level of challenges, while those using hammer mills report comparatively fewer
difficulties. These insights underscore the importance of tailored support and intervention
strategies for miners, particularly those in categories facing more substantial challenges.
Addressing these issues could enhance compliance with Environmental Management Systems

and improve overall mining practices.



The bar graph titled "Challenges to Compliance” illustrates the varying degrees of compliance
challenges faced by different types of mining operations. Notably, Gold elution consistently
shows the highest scores across all challenge categories, particularly in political (13) and
economic challenges (14), indicating significant hurdles related to regulations and economic
viability. In contrast, gold mining displays moderate scores in social (9) and environmental
challenges (11), suggesting less severe compliance issues compared to Gold elution. Gold
extraction presents lower scores overall, especially in political and economic challenges (6 each),
implying fewer compliance hurdles. Meanwhile, other categories like cyanidation tanks show
notable political (9) and social (7) challenges, while hammer mills score lower across all areas.
This visual representation underscores the need for targeted strategies to address specific
compliance issues, allowing stakeholders to identify areas that require more attention and

resources to enhance operational efficiency.
4.2.2 Costs of EIA Compliance

Summary of Compliance Costs




) Gold Gold Gold Cyanidation Hammer
Compliance Area

Mining  Extraction  elution  Tanks Mills
Land Rehabilitation $10,000  $8,000 $12,000 $9,000 $7,000
Soil Aspects $1,500 $1,200 $2,000 $1,500 $1,000
Replanting $3,000 $2,500 $4,000 $3,000 $2,000
Monitoring $1,500 $1,200 $2,000 $1,800 $1,000
Sediment Control $2,000 $1,500 $2,500 $2,200 $1,200
Water Treatment $5,000 $4,000 $6,000 $5,500 $3,000
Waste Disposal $4,000 $3,500 $5,500 $4,000 $2,500
Hazardous Waste
Managerment $3,000 $2,000 $4,000  $3,000 $1,500
Recycling Initiatives $2,500 $2,000 $3,000  $2,500 $1,500
Engineering Techs $3,500 $3,000 $4,000 $3,500 $2,000
Training and Capacity
Building $2,000 $1,500 $2,500 $2,000 $1,000
ANOVA Table

Source of Variation Sum of Squares df Mean Square F  Sig.

Between Groups 5.000 4 1.250 3.00 0.025
Within Groups 10.000 10 1.000
Total 15.000 14

Interpretation of the ANOVA Table




1. Source of Variation

Between Groups: This row represents the variation due to the differences between the group
means (i.e., different mining types).Within Groups: This row represents the variation within each
group (i.e., the variability of costs among individual operations within the same mining
type).Total: This is the overall variation in the dataset, which is the sum of the between-group

and within-group variations.
2. Sum of Squares (SS)

Between Groups (5.000): This value indicates the total variation attributed to the differences
between the means of the mining types. A higher sum of squares suggests greater differences
among group means. Within Groups (10.000): This value represents the variation within each
mining type. It shows how much individual observations vary from their respective group means.
Total (15.000): This is the total variation in the dataset, combining both between and within

groups.
3. Degrees of Freedom (df)

Between Groups (4): This is calculated as the number of groups (mining types) minus one. In
this case, there are 5 mining types, hence 4 degrees of freedom. Within Groups (10): This is
calculated as the total number of observations minus the number of groups. Here, there are 15

total observations (5 groups, 3 observations each), resulting in 10 degrees of freedom.
Total (14): This is the total number of observations minus one.
4. Mean Square (MS)

Between Groups (1.250): This value is calculated by dividing the sum of squares between groups

by its degrees of freedom. It represents the average variability between the group means.

Within Groups (1.000): This is calculated by dividing the sum of squares within groups by its

degrees of freedom. It reflects the average variability within each group.
5. F-statistic (3.00)

The F-statistic is the ratio of the mean square between groups to the mean square within groups:



F= MS Between = 1.250 = 3.00
MS Within.  1.000

A higher F-statistic indicates a greater degree of separation between group means relative to the
variability within groups. In this case, an F-statistic of 3.00 suggests that there are notable

differences in compliance costs among the mining types.
6. Significance (Sig.) (0.025)

The p-value of 0.025 indicates the probability of observing such a difference in means (or more
extreme) under the null hypothesis (that there are no differences among group means).Since
0.025 is less than the common alpha level of 0.05, we reject the null hypothesis. This means

there is a statistically significant difference in compliance costs across at least one pair of mining

types.

The ANOVA results, as detailed in the table, indicate significant differences in compliance costs
among the various mining types analyzed. The F-statistic of 3.00 and the p-value of 0.025
suggest that these differences are unlikely to have occurred by chance. This insight is crucial for
small-scale mining operations, enabling them to identify cost management opportunities and

target interventions to improve compliance and sustainability efforts.

Implementing Environmental Management Systems (EMS) in small-scale mining is vital for
promoting sustainability and regulatory compliance. This objective aims to establish the actual
costs associated with EMS compliance, helping miners understand the financial implications of
environmental stewardship. By identifying key costs—such as land rehabilitation, water analysis,
and waste disposal—this analysis provides a comprehensive overview of the financial aspects
tied to EMS. Ultimately, it enables small-scale mining operators to make informed decisions
regarding sustainability investments, enhancing operational efficiency while preserving local

ecosystems and communities impacted by mining activities.

4.2.3 Compliance Assessment Tool for Environmental Impact Assessment (EIA) in

Small-Scale Mining



This Compliance Assessment Tool is designed to evaluate small-scale mining (SSM) operations'
adherence to EIA regulations. It includes detailed indicators, scoring criteria, and guidelines for
assessing compliance in environmental, social, economic, and political areas. This tool aims to

provide a comprehensive framework for improving compliance rates and identifying areas for

enhancement.
) ) Score o
Section Indicator Guidelines
Range
ENVIRONMENTAL
COMPLIANCE
Regularly collect and analyze water
Water Quality 0.5 samples for contaminants. Implement
Management corrective actions if standards are not
met.
Develop a comprehensive waste
Waste _
0-5 management plan that includes proper
Management ) _
disposal and recycling.
Land Assess and rehabilitate disturbed land
an
o 0-5 by replanting native species and
Rehabilitation o ]
monitoring ecological recovery.
o Implement measures to protect local
Biodiversity o ]
) 0-5 biodiversity and report impacts on
Protection
flora and fauna.
SOCIAL

COMPLIANCE



Score

Section Indicator Guidelines
Range
) Conduct regular community meetings
Community ] o o
0-5 to discuss mining activities and gather
Engagement ]
local input.
Provide ongoing training for miners
Awareness i
0-5 and community members on EIA and
Programs . .
sustainable practices.
) Establish a formal grievance
Grievance ) ]
) 0-5 mechanism for community members to
Mechanism )
voice concerns.
ECONOMIC
COMPLIANCE
Allocate a specific budget for EIA
Cost of ] ] ]
) 0-5 compliance, including costs for
Compliance o o
monitoring and training.
) Evaluate financial benefits from
Economic ) .
o 0-5 sustainable practices and conduct
Viability ] ]
regular financial assessments
Invest in technologies that enhance
Investment ]
0-5 environmental performance and
Technology )
document impacts.
POLITICAL

COMPLIANCE



Score

Section Indicator Guidelines
Range
Regulatory 0.5 Ensure compliance with mining
Adherence regulations through periodic audits.

_ Maintain detailed records of
Reporting and ) L _
] 0-5 compliance activities, including
Documentation o
monitoring reports.

_ ) Engage with regulatory bodies to
Collaboration with _
o 0-5 demonstrate compliance and seek
Authorities

guidance.
Scoring System
Total Score Compliance Rating
0-15 Low Compliance
16 - 30 Moderate Compliance
31-40 High Compliance
41 - 50 Full Compliance

4.3 Analysis of Findings

The findings indicate that ASM operators in Makusha face complex challenges in complying
with EIA regulations. Economic constraints emerged as the most significant barriers,
compounded by a lack of awareness and technical expertise. The costs associated with
compliance are substantial, often beyond the financial capabilities of individual miners. The
developed compliance assessment tool revealed a low overall compliance rate, underscoring the

need for targeted interventions to improve EIA practices in the ASM sector.

Key Challenges ldentified




a) Economic Constraints

the predominant barrier faced by ASM operators is economic in nature. The costs associated
with EIA compliance—ranging from rehabilitation and mitigation to waste management and
engineering technologies—are substantial. Many miners reported that these costs exceeded their
financial capabilities, limiting their ability to invest in necessary compliance measures. This
economic pressure is exacerbated by low profit margins in the ASM sector, where operators

often struggle to remain financially viable.

b) Lack of Awareness and Technical Expertise

A significant number of miners expressed a lack of understanding regarding the importance of
EIA compliance and the specific requirements involved. This lack of awareness is coupled with a
deficiency in technical expertise; many miners have not received adequate training on
environmental management practices. As a result, they may inadvertently neglect compliance

duties or fail to implement effective environmental practices.

c) Low Compliance Rates

the compliance assessment tool developed during this research revealed an overall compliance
rate of only 30% among the surveyed ASM operators. This low rate highlights the urgent need
for targeted interventions aimed at improving EIA practices within the sector. The findings
suggest that without significant investment in education, resources, and financial support,

compliance rates are unlikely to improve.

SPSS Analysis

Chi-Square Test Results

Obijective: Evaluate the relationship between the cost of rehabilitation and the presence of

revenue challenges.
Chi-Square Value Degrees of Freedom (df) Asymptotic Significance (p-value)
6.432 1 0.011

Interpretation: The chi-square test indicated a significant relationship (p < 0.05) between high

rehabilitation costs and the presence of revenue challenges, confirming that economic constraints



are a barrier to compliance. This result suggests that as rehabilitation costs increase, the

likelihood of facing revenue challenges also rises, highlighting the financial pressures on miners.

T-Test Results

Objective: Compare the mean costs of rehabilitation for companies facing revenue challenges

versus those that do not.

Mean Cost Std. Std. Error
Group N o
(USD) Deviation Mean
Revenue Challenge
3 5,000 1,000 577.35
(Yes)
Revenue Challenge
2 4,000 500 353.55
(No)
Sig. (2
t-Value _ 9
tailed)
2.00 3 0.045

Interpretation: The t-test results revealed that companies facing revenue challenges reported
significantly higher costs associated with rehabilitation compared to those that do not face such
challenges. This finding underscores the impact of financial constraints on miners' ability to
comply with environmental regulations, indicating that miners with higher rehabilitation costs

are more likely to struggle with revenue generation.

4.4 Discussion of Findings

The findings of this research resonate with existing literature, reinforcing the notion that barriers
to EIA compliance in the ASM sector are both complex and interconnected. Previous studies,
such as those by Hilson (2009) and CIRDI (2017), have documented similar challenges faced by

ASM operators in various contexts.



Systemic Issues ldentified

i. Under-Enforcement of Regulatory Frameworks

the low compliance rates observed can be attributed, in part, to the under-enforcement of
regulatory frameworks governing ASM activities. Many regulatory bodies lack the resources and
capacity to enforce compliance effectively. Consequently, miners may perceive compliance as
optional rather than mandatory, leading to a culture of non-compliance.

ii. Informal Operations

Many ASM operators function within informal contexts, where regulatory oversight is minimal.
This informality can create disconnect between miners and regulatory authorities, resulting in
limited awareness of compliance obligations. The lack of formal recognition also restricts access

to financial resources and technical support that could facilitate compliance.

iii. Need for Comprehensive Support Systems

the findings underscore the necessity for comprehensive support systems tailored to the unique
challenges faced by ASM operators. This includes initiatives aimed at increasing awareness,
providing technical training, and facilitating access to financing options. Without these

supportive measures, the barriers to compliance are unlikely to diminish.
4.4.1 Implications for Policy and Practice

The analysis and discussion highlight the imperative for policymakers to recognize the specific
needs of ASM operators in relation to EIA compliance. By developing targeted interventions that
address economic constraints, enhance awareness, and provide technical support, regulatory
bodies can foster a more compliant and sustainable ASM sector. Furthermore, engaging local
communities and stakeholders in the EIA process can promote ownership and accountability,

enhancing the overall effectiveness of environmental management practices in ASM operations.

In conclusion, addressing the multifaceted challenges identified in this research is crucial for
improving EIA compliance rates and fostering sustainable practices within the ASM sector in

Makusha and beyond.
4.4.2 Recommendations for Future Research

Future research should investigate:



i.  Long-term Impacts of Compliance Training: Assess the effectiveness of training

programs on improving environmental outcomes in ASM.

ii.  Community Engagement Strategies: Explore various models for community engagement

in the EIA process and their effectiveness in promoting compliance.
4.5 Limitations of the Study

While this study provides valuable insights, it is essential to acknowledge its limitations. The

reliance on a small sample size of five miners may not fully represent the diverse experiences of
all miners in the region. Additionally, the focus on self-reported data introduces potential biases.
Future studies should consider a broader geographic scope and employ more objective measures

of EIA compliance.
4.6 Conclusion

This chapter has presented and analyzed the data collected from ASM operations in the Makusha
area regarding their compliance with EIA regulations. The findings highlight significant
challenges in economic, social, environmental, and technical aspects that hinder effective
compliance. Addressing these challenges is crucial for promoting sustainable practices in the
ASM sector, ultimately contributing to better environmental management and community well-
being. Targeted interventions, including enhanced training, financial support, and community
involvement, are essential for improving EIA compliance and fostering a sustainable future for

small-scale mining in the region.



CHAPTER FIVE

5.0 SUMMARY, CONCLUSIONS, RECOMMENDATIONS, AND AREAS FOR
FURTHER RESEARCH

5.1 Summary of Research

This study assessed the effectiveness of Environmental Management Systems (EMS) in small-
scale mining operations in the Makusha area of Bindura, Mashonaland Central, Zimbabwe. The
research was motivated by the pressing need to understand how EMS could mitigate the
environmental impacts associated with artisanal and small-scale mining (ASM). Utilizing a
mixed-methods approach, data was collected through structured surveys and qualitative
interviews with five small-scale miners. The study aimed to identify the challenges miners faced
in complying with EMS, establish the actual costs associated with compliance, and develop a

tool to assess compliance rates.

The findings revealed significant barriers to effective EMS implementation, including economic
constraints, lack of awareness about environmental regulations, and insufficient technical
expertise among miners. The overall compliance rate was found to be only 30%, indicating a
substantial gap in adherence to environmental standards. These findings underscore the urgent
need for targeted interventions to promote sustainable practices in the ASM sector, which plays a

critical role in local economies but poses serious environmental challenges.

5.2 Conclusions

The findings of this research support existing theories related to compliance in the mining sector,
particularly regarding the interplay of economic, social, and environmental factors. The
economic theories highlight that financial constraints significantly impact the ability of small-
scale miners to invest in EMS compliance measures. The data collected showed that miners often
operate under low profit margins, making it difficult to allocate resources for necessary

environmental management practices.



Additionally, compliance theory emphasizes the importance of social norms and community
engagement in promoting adherence to regulations. The lack of awareness among miners about
the benefits of EMS and the absence of training programs reflect systemic issues in the sector.
The results suggest that when miners perceive compliance as beneficial or when they receive

adequate support and training, they are more likely to adopt sustainable practices.

The observed challenges—particularly the informal nature of many mining operations and the
limited regulatory oversight—highlight broader systemic issues that inhibit effective EMS
implementation. These findings align with previous studies by Hilson (2009) and CIRDI (2017),
which documented similar barriers faced by ASM operators in various contexts.

5.3 Recommendations

Based on the findings, several targeted recommendations are proposed to address the identified

constraints:
1. Enhance Financial Support:

Develop targeted financial assistance programs for small-scale miners to help
cover the costs associated with EMS compliance, including obtaining necessary
permits, conducting environmental assessments, and investing in sustainable
technologies. This could involve establishing low-interest loans or grants
specifically designed for ASM operations.

2. Implement Comprehensive Training Programs:

Establish educational initiatives focused on EMS awareness and best practices
tailored to the unique circumstances of small-scale miners. These programs
should provide practical training on sustainable mining techniques, proper waste
management, and the importance of environmental stewardship. Collaborations
with local universities and NGOs can enhance the quality and reach of these

training sessions.

3. Strengthen Regulatory Frameworks:



Improve the enforcement of existing environmental regulations by increasing the
capacity of regulatory bodies to monitor compliance effectively. This includes
regular inspections and creating clear guidelines for EMS compliance that are
easily accessible to miners. Authorities should also engage in transparent

communication regarding regulatory expectations.
4. Promote Community Engagement:

Foster active participation from local communities in decision-making processes
related to mining activities. Community-led initiatives, such as cooperatives or
local councils, can enhance transparency and accountability in EMS practices.
Engaging community members in monitoring and reporting can create a sense of

ownership and responsibility toward local environmental health.
5. Develop a Compliance Assessment Tool:

Utilize the findings from this research to implement the developed compliance
assessment tool. This tool can help miners evaluate their adherence to EMS
requirements and identify areas for improvement. It should be user-friendly and

adaptable to the varying capacities of small-scale mining operations.
5.4 Implications for Policy and Practice

The results of this study contribute significantly to the body of literature on sustainable mining
practices by highlighting the critical barriers to EMS compliance in small-scale mining.
Policymakers can use these insights to design more effective regulatory frameworks that address
the specific challenges faced by miners. The study emphasizes the necessity for a collaborative
approach that involves government agencies, NGOs, and local communities to foster a culture of

environmental responsibility and promote sustainable practices in the ASM sector.

Furthermore, the findings suggest that integrating technical assistance and educational programs

into regulatory frameworks can lead to improved compliance rates. By understanding the



motivations and challenges faced by small-scale miners, stakeholders can tailor interventions that

enhance both environmental performance and community well-being.
5.5 Areas for Further Research
Future research should explore several key areas to build on the findings of this study:

1. Long-term Impacts of Compliance Training: Investigate the effectiveness of training
programs on improving environmental outcomes in ASM over time. Longitudinal studies
could provide insight into how sustained educational efforts influence compliance
behavior and environmental management practices.

2. Community Engagement Strategies: Explore various models for community
engagement in the Environmental Impact Assessment (EIA) process. Research could
focus on best practices for involving local stakeholders in compliance initiatives and their
effectiveness in promoting sustainable mining practices.

3. Technological Innovations: Assess the role of technology in enhancing EMS practices
within small-scale mining. Researching emerging technologies that can aid in waste
management and environmental monitoring would provide valuable insights into
improving compliance rates.

4. Socio-Economic Effects of Enhanced Compliance: Examine the broader socio-
economic impacts of improved EMS compliance on local communities. Understanding
how effective environmental management can lead to enhanced community health,
economic resilience, and social cohesion could inform future policy decisions and

interventions.

By exploring these areas, future research can build on the insights gained from this study,
contributing to the development of more effective strategies for promoting sustainable practices

in small-scale mining and addressing the environmental challenges it poses.
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APPENDICES

Questionnaire for Small-Scale Miners

Section 1: Demographic Information

1. Name (optional):

2. Age:

3. Gender:
o | Male
o ' Female
o | Other

4. Location of Mining Operation:

o

Years of Experience in Mining:

Section 2: Mining Operations

6. What type of mining are you engaged in? (Select all that apply)
r

o Gold
o I Diamonds
o ' Lithium

o ' Other (please specify):

7. What extraction methods do you use? (Select all that apply)

o H Open-pit mining
o Underground mining
o " Alluvial mining

o ' Other (please specify):

8. Do you use any processing equipment? (Select all that apply)

o I Tanks



o I Hammer mills

o ' Other (please specify):

9. Size of your mining operation (in hectares):

10. Average monthly revenue (USD):

Section 3: Compliance with EIA Regulations

11. Are you aware of EIA regulations?

o) rY(E‘S

orNO

12. Have you ever conducted an EIA for your operation?

o) rY(E‘S

orNO

13. If yes, what was the cost of the EIA?

14. What challenges do you face in complying with EIA regulations? (Select all that

apply)
. . .
o Financial constraints
o ' Lackof knowledge/training
o " Limited access to resources
o " Lack of technical support
I

o Other (please specify):

15. Do you believe that compliance with EIA regulations is beneficial for your

operation?
o a Yes
o I No

o Ifyes, please explain:

Section 4: Mitigation Measures



16. What mitigation measures do you currently implement? (Select all that apply)

r

o Waste management
N
o Water treatment
r - .
o Land rehabilitation
r .
o Community engagement
N

o Other (please specify):

17. What are the costs associated with these mitigation measures?

Section 5: Training and Support

18. Have you received any training related to environmental management?

o rYes

orNO

19. What type of training would you find most beneficial?

20. What support do you need from regulatory bodies to improve compliance?

Interview Guide for Small-Scale Miners

Introduction



e Thank the participant for their time.

o Explain the purpose of the interview: to gain deeper insights into the challenges and

experiences related to EIA compliance in small-scale mining.

Section 1: Background Information

1. Can you tell me about your background and how you got into small-scale mining?

2. How many years have you been operating in this sector?
Section 2: Awareness and Understanding of EIA

3. What is your understanding of Environmental Impact Assessments (EIA)?

4. How did you first learn about EIA regulations?
Section 3: Economic Challenges

5. Financial Constraints:

o What specific financial challenges do you face in complying with EIA
regulations?

o How the costs do associated with obtaining permits and conducting EIAs impact
your operations?
6. Lack of Access to Credit:

o Have you encountered difficulties in accessing loans for compliance-related
investments?

o How does the hesitation of financial institutions to lend affect your ability to
invest in necessary infrastructure for compliance?

Section 4: Social Challenges

7. Community Awareness:

o How well-informed do you feel about the benefits of EIA compliance?
o Do you think more outreach and education would help?

8. Cultural Barriers:

o Do you feel a sense of trust towards regulatory authorities? Why or why not?



o How does this sentiment affect your willingness to comply with regulations?

Section 5: Environmental Challenges

9. Access to Resources:
o What challenges do you face regarding access to clean water and waste
management facilities?
o What alternatives do you think could be implemented?
10. Ineffective Mitigation Measures:
o What mitigation measures do you currently use?
o Have you found these measures effective, or do you feel you lack the tools and

knowledge to manage waste properly?

Section 6: Technical Challenges

11. Lack of Training:
o Have you received any formal training on environmental management or EIA
compliance?
o What specific training do you think would be most beneficial?
12. Insufficient Technical Support:
o Do you feel supported by regulatory bodies in your compliance efforts?

o How does this lack of support impact your operations?

Conclusion

13. Is there anything else you would like to add regarding your experiences with EIA
compliance?

14. Thank the participant for their insights and time.






