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ABSTRACT 

This study examined the interrelationships among sustainable mining governance, pollution risk 

control, and disaster preparedness, and their implications for economic development and conflict 

prevention in Nigeria’s mining sector. The objectives were to assess the effectiveness of governance 

frameworks in regulating pollution risks, evaluate the contribution of pollution control measures to 

disaster risk reduction, examine the role of governance and preparedness strategies in conflict 

mitigation, and propose institutional reforms for sustainable mining practices. The study adopted a 

mixed-methods research design anchored on the environmental governance framework and disaster 

risk reduction theory. Data were collected from mining regions in Zamfara, Niger, and Ogun States 

through environmental assessments, semi-structured interviews, focus group discussions, and 

institutional surveys involving households, mining officials, and regulatory agencies. Quantitative 

data were analysed using descriptive statistics, correlation analysis, and Structural Equation 

Modelling (SEM), while qualitative data were subjected to thematic analysis. Findings revealed that 

strongly governed mining sites recorded significantly lower lead concentrations (0.028 mg/L) 

compared to weak governance sites (0.138 mg/L). SEM results further showed that governance 

effectiveness significantly reduced pollution levels (β = −0.61, p < 0.001), while pollution control 

mechanisms reduced disaster frequency (β = −0.49, p < 0.01). Participatory governance also 

significantly reduced conflict intensity (β = −0.42, p < 0.05). The study concluded that integrated 

governance, pollution control, and preparedness strategies are essential for sustainable mining, 

environmental protection, and social stability in Nigeria. This paper recommends for stronger 

regulatory enforcement, institutional capacity building, participatory governance, and integrated 

environmental and disaster risk policies. 
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1.0. INTRODUCTION 

Nigeria's mining industry is a key way to diversify the economy, create jobs, and build infrastructure 

now that the oil era is ending. For a long time, Nigeria's economy has relied heavily on exporting 

crude oil, making it vulnerable to changes in global prices, financial instability, and outside shocks. 

To address these weaknesses, policymakers have made it a priority to revive the solid minerals sector 

as a way to achieve broad-based economic growth. Nigeria has a lot of gold, lead, zinc, limestone, 

barite, tantalite, coal, and other industrial minerals, which are found in different parts of the country. 

Mining has helped generate revenue, encouraged local businesses to grow, and contributed to the 

construction, manufacturing, and export industries.  

In many rural and semi-urban areas, mining has also given thousands of families a way to make a 

living, especially through small-scale mining, which is the most labor-intensive and widespread type 

of mining in the country. Notwithstanding these economic contributions, the rapid expansion of 

mining activities, particularly within informal and weakly regulated ASM sub-sectors has been 

accompanied by significant environmental degradation, elevated pollution levels, and recurrent 

disaster events. Across Nigeria’s mining belts, empirical evidence has documented heavy metal 

contamination of surface and groundwater, deforestation, soil erosion, landscape fragmentation, and 

biodiversity loss (Ojo & Adekola, 2022).  

The use of rudimentary extraction techniques, unsafe chemical processing (including mercury use in 

gold mining), and poorly managed tailings has intensified ecological disruption and exposed 

communities to serious environmental health risks. In several cases, contamination of water sources 

has resulted in acute public health crises, including lead poisoning incidents in Zamfara State, 

highlighting the grave human consequences of weak environmental controls. Beyond ecological 

degradation, mining-induced environmental stress has undermined agricultural productivity, reduced 

access to safe drinking water, and increased vulnerability to flooding and land subsidence. Degraded 

landscapes often exhibit diminished natural buffering capacity, thereby amplifying the intensity and 

frequency of hazard events.  

Where mining waste is improperly stored or abandoned sites are left unreclaimed, the risk of toxic 

spillages, erosion, and water contamination increases substantially. Thus, environmental 

mismanagement within mining areas functions not merely as an environmental problem but as a 

catalyst for broader disaster risk accumulation. Mining has serious effects on the environment, and 

this is made worse by poor governance, weak controls on pollution, and a lack of preparation for 

disasters. In Nigeria, the agencies responsible for regulating mining often do not have enough money, 

technical know-how, or power to enforce rules. This has not only hindered sustainable development 

but also led to social unrest and conflict in areas where mining takes place.  

People living in communities affected by pollution and land degradation often see regulatory 

institutions as ineffective or biased, which erodes trust in the government and undermines its 

authority. As a result, the environmental consequences of mining are further complicated by social 

and political problems. For instance, when regulatory agencies are weak, they cannot properly 

monitor or control mining activities, leading to more pollution and environmental damage. This, in 

turn, can lead to conflicts between local communities and mining companies, as well as between 

communities and the government. The lack of effective regulation and enforcement also means that  
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mining companies may not be held accountable for their actions, which can perpetuate a cycle of 

environmental degradation and social injustice. Ultimately, addressing the environmental 

consequences of mining requires a comprehensive approach that involves strengthening regulatory 

institutions, improving governance, and promoting sustainable development practices. 

The damage to the environment and the constant threat of disasters have led to arguments over who 

owns the land, how much people should be paid, how it affects their health, and who gets to use 

natural resources. In many areas where mining happens, people are unhappy about the unfair way 

things are done and the fact that they don't get a fair share of the benefits. This has led to protests, 

lawsuits, damage to mining equipment, and fights between local people and the companies doing the 

mining. These conflicts stop production, scare away investors, and keep people poor and unsure about 

their future. When you combine environmental damage, social and economic problems, and weak 

leadership, you get a complicated situation where environmental disasters, vulnerability to crises, and 

social unrest all make each other worse. 

Sustainable mining governance is a way to deal with the many problems that come with mining. It's 

not just about following rules, but also about being open and honest, taking responsibility, and 

including all stakeholders in the decision-making process. This approach helps to prevent pollution 

and reduce the risk of disasters by looking at the underlying causes of environmental damage. It also 

helps to make communities stronger and more able to bounce back from problems, while making sure 

that development is fair for everyone. By working together and being flexible, we can make mining 

more sustainable and reduce its negative impact on the environment. This means that governments, 

companies, and local communities need to work together to make sure that mining is done in a way 

that is good for both people and the planet. 

Controlling pollution is a key part of making sure mining is sustainable. To do this, we need systems 

in place to stop harmful substances from getting into the environment. This can include things like 

special containers to hold waste, facilities to clean water, technologies to reduce dust, and plans to 

restore the land after mining is finished. If we keep a close eye on these systems and make sure they're 

working properly, we can greatly reduce the risks to the environment and to people's health. This is 

important because many communities rely on the natural environment for their livelihoods, including 

for farming and accessing food. By controlling pollution, we can help keep these ecosystems healthy 

and support the people who depend on them. 

Getting ready for disasters is crucial when it comes to mining. It helps communities and institutions 

predict, respond to, and bounce back from dangerous events related to mining. To be prepared, we 

need to take some steps. We should map out areas that are at risk of environmental damage, set up 

early warning systems, plan for emergency responses, communicate about hazards, and make sure 

different agencies work together. If we make disaster preparedness a part of how we govern mining, 

we can stop environmental risks from happening in the first place, rather than just dealing with them 

after they happen. This approach is in line with global principles for reducing disaster risk, which 

focus on preventing disasters, building resilience, and making sure development plans take risks into 

account. By being proactive, we can save lives, protect the environment, and make mining safer and 

more responsible. 
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Sustainable mining governance is really important for preventing conflicts. When companies are open 

and honest about their environmental impact, and local communities are involved in the decision-

making process, it can help reduce feelings of unfairness and exclusion. If people can see that their 

concerns are being heard and that efforts are being made to minimize harm to the environment, they 

are more likely to trust the companies and the government. This can help prevent conflicts from 

arising in the first place. On the other hand, if companies are secretive and the government doesn't do 

enough to regulate them, it can make people even angrier and more likely to protest or take other 

actions. By giving communities a say in what happens and making sure that everyone benefits fairly, 

we can reduce the risk of conflict and create a more peaceful and stable environment. This is 

especially important for mining, which can have a big impact on the environment and local 

communities. By being transparent and accountable, companies can help build trust and prevent 

conflicts, which is good for everyone involved. 

Despite growing recognition of the interconnections between governance, pollution control, disaster 

preparedness, and conflict dynamics, empirical research in the Nigerian context remains fragmented. 

Much of the existing literature examines environmental degradation, public health impacts, or conflict 

in isolation, without systematically analysing their structural linkages. Similarly, disaster risk studies 

often focus on technical hazard mitigation without sufficiently addressing governance and socio-

political dimensions. This analytical compartmentalisation limits policy coherence and constrains the 

development of integrated strategies capable of addressing the complex risk environment surrounding 

Nigeria’s mining sector. 

Furthermore, limited empirical attention has been given to understanding how governance quality 

shapes environmental performance outcomes and how these outcomes, in turn, influence economic 

development and conflict trajectories. While policy documents emphasize sustainability and 

resilience, there remains a gap between normative aspirations and practical implementation. 

Understanding this gap requires a holistic framework that connects institutional structures, pollution 

risk management, preparedness mechanisms, and socio-economic outcomes. 

This study therefore investigates the inter-linkages between sustainable mining governance, pollution 

risk control, and disaster preparedness, with a particular focus on their implications for economic 

development and conflict prevention in Nigeria’s mining sector. By situating environmental 

management within broader governance and risk reduction paradigms, the study advances a systems-

based understanding of mining sustainability. It moves beyond narrow compliance-oriented 

perspectives to examine how governance reforms and pollution risk control strategies can 

simultaneously promote ecological integrity, economic stability, and social cohesion. 

The study helps us understand how to manage the environment, use resources wisely, and reduce the 

risk of disasters in areas where the economy relies heavily on natural resources. It also provides useful 

ideas for people who make policies, mining companies, organizations that help with development, and 

community members who want to balance economic growth with taking care of the environment and 

keeping the peace. Basically, the paper shows that having good rules in place for mining is not just 

something we have to do, but it is also a smart way to create a future that is strong, fair, and peaceful 

in Nigeria's mining industry. By doing things this way, we can make sure that the benefits of mining 

are shared by everyone and that the environment is protected for generations to come. 
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1.1. Objectives of the Study 

This study aims to examine the implications of sustainable mining governance, pollution risk control, 

and disaster preparedness for economic development and conflict prevention in Nigeria. To actualize 

the aim, the following specific objectives were investigated: 

1. Assess the effectiveness of sustainable mining governance frameworks in regulating pollution risks 

 in Nigerian mining communities. 

2. Examine the contribution of pollution control measures to environmental health and disaster risk 

 reduction. 

3. Evaluate the role of governance and preparedness strategies in mitigating conflict associated with 

 mining-related environmental harm. 

4. Propose policy and institutional reforms to enhance the coherence of governance, pollution control,  

 and disaster preparedness in Nigeria's mining sector. 

 

2.0. REVIEWED LITERATURE 

2.1. Sustainable Mining Governance 

Sustainable mining governance encompasses the legal, institutional, and participatory mechanisms 

that regulate mineral extraction, environmental protection, and stakeholder relations. Effective 

governance frameworks are characterised by transparency, accountability, enforcement capacity, and 

inclusive decision-making (Hilson & Maconachie, 2021). International frameworks, such as the 

Extractive Industries Transparency Initiative (EITI) and ISO standards for environmental 

management, provide benchmarks for good practice but have been inconsistently implemented in 

Nigeria (Abubakar & Bello, 2023). 

2.2. Pollution Risk Control 

Pollution control in mining integrates technological, regulatory, and management strategies designed 

to prevent or reduce the release of harmful substances. Techniques include tailings management, 

water treatment systems, dust suppression, and controlled use of hazardous chemicals (Muir et al., 

2023). Where adopted effectively, pollution control contributes to environmental health and reduces 

ecological risk. However, studies highlight gaps in the implementation of pollution control measures 

in ASM and large-scale operations alike (Eze et al., 2022). 

2.3. Disaster Preparedness in Mining Contexts 

Disaster preparedness involves proactive planning, hazard assessment, early warning systems, and 

institutional capacity building to prevent or mitigate the impacts of natural and technological disasters 

(UNDRR, 2022). In mining, disasters may include tailings dam failures, toxic spills, landslides, and 

flooding. Integrating environmental governance into DRR enhances proactive risk identification and 

resilience (Florez et al., 2023). However, research often isolates technical DRR instruments from 

governance processes, neglecting socio-institutional dynamics (Wisner et al., 2022). 
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2.4. Economic Development and Conflict in Resource-Dependent Communities 

Mining and economic growth are closely tied, but they can also lead to conflicts. This happens 

because of concerns about the harm mining causes to the environment, how the benefits are shared, 

and whether those in charge are making fair decisions. Often, conflicts over resources are linked to 

feelings of unfairness, poor regulation, and decision-making processes that leave people out. One way 

to reduce these conflicts is to involve local communities in decisions about how to control pollution 

and make sure everyone has a say in how resources are managed. 

3.0. METHODOLOGY 

3.1. Research Design 

The researchers used a combination of numbers and stories to get a complete picture of what is going 

on. They looked at environmental data and also talked to people involved to get their thoughts and 

experiences. This helped them confirm their findings and get a better understanding of the situation. 

By putting these two types of information together, they were able to get a more detailed and accurate 

view of what is happening. 

3.2. Study Area and Sampling 

Researchers gathered information from three main mining areas in Nigeria - one for gold in Zamfara, 

one for lead and zinc in Niger, and another for industrial minerals in Ogun. They chose these areas on 

purpose to get a good understanding of the situation. 

In the areas surrounding mines, about 120 families live close, out of which over 50 people work for 

the mining companies. Additionally, 30 government officials are involved, coming from both federal 

and state agencies that oversee environmental issues. 

3.3. Data Collection 

The study looked at numbers to see how bad the water and soil were contaminated with things like 

heavy metals and other pollutants. They also kept track of how often bad things happened to the 

environment and when disasters occurred. To get a better understanding, they talked to important 

people in the community, those in charge of the mining companies, and government officials in 

charge of regulating these things. These conversations were a mix of structured and open-ended 

questions, and sometimes they had group discussions to get more information. 

3.4. Data Analysis 

We looked at numbers to understand how different factors like governance, pollution, disasters, and 

conflict are connected. We used special tools like statistics and modelling to see how these things 

affect each other. At the same time, we studied stories and experiences to find out what challenges 

people face, how they prepare for disasters, and how they think pollution and conflict impact their 

lives and communities. 
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4.0. PRESENTATION OF RESULTS AND DISCUSSION 

4.1. Presentation of Results 

Table 1: Descriptive Statistics of Pollution Indicators 

Indicator Strong Governance 

Sites (Mean) 

Weak Governance 

Sites (Mean) 

 

WHO Standard 

Lead (Pb) mg/L 0.028 0.138 0.01 

Cadmium (Cd) mg/L 0.004 0.021 0.003 

pH 6.9 5.3 6.5–8.5 

Total Dissolved Solids (mg/L) 430 910 500 

Source: Authors’ Analysis (2025). 

 

Descriptive statistics indicate significantly lower heavy metal concentrations in sites with structured 

governance frameworks. Lead concentrations in weak governance sites exceeded WHO standards by 

over 13 times, highlighting severe pollution risks. 

Table 2: Correlation Analysis: Pollution Control and Disaster Incidence 

Variables Correlation Coefficient (r) Significance Level 

Pollution Control Vs Flood Incidence -0.45 p < 0.01 

Waste Management Vs Erosion Events -0.39 p < 0.05 

Water Treatment Vs Toxic Spill Frequency -0.47 p < 0.01 

Source: Authors’ Analysis (2025). 

 

The negative correlations demonstrate that improved pollution risk control measures were 

significantly associated with reduced disaster events across the study areas. 

Table 3: Structural Equation Modelling (SEM) Results 

Path Relationship Standardised Beta (β) t-value Sig. 
 

Governance → Pollution Levels -0.61 -4.82 p < 0.001 

Pollution Control → Disaster Frequency -0.49 -3.76 p < 0.01 

Participatory Governance → Conflict Intensity -0.42 -2.91 p < 0.05 

Disaster Preparedness → Conflict Occurrence -0.37 -2.44 p < 0.05 

Source: Authors’ Analysis (2025). 

 

SEM analysis confirmed that governance effectiveness significantly reduced pollution levels and 

disaster frequency. Participatory governance and preparedness mechanisms were associated with 

lower conflict intensity, reinforcing the integrated governance-risk-conflict nexus. 
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Figure 1: Pollution Levels by Governance Quality 

 

Figure 2: Disaster Incidence by Pollution Control Level 

 

Figure 3: Structural Equation Model (SEM) Path Diagram 
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Table 4: SEM Model Fit Indices 

Fit Index Value Acceptable Threshold 

Chi-square (χ²) 184.6 (df = 112) Non-significant preferred 

CFI 0.94 ≥ 0.90 

TLI 0.92 ≥ 0.90 

RMSEA 0.048 ≤ 0.08 

SRMR 0.041 ≤ 0.08 

Source: Authors’ Analysis (2025). 

 

The numbers show that our model is a good fit. We looked at how well the model matched the real 

data, and it checked out. The CFI and TLI numbers were high, which is what we wanted to see. The 

RMSEA and SRMR numbers were low, which is also good. This means we can trust the results of our 

structural equation model. It's reliable and gives us a good idea of what's going on. 

4.2. Implications of Findings 

Governance Effectiveness and Pollution Control 

It's clear that when mining companies have good management in place, including plans to protect the 

environment, regular checks, and talks with local communities, they tend to release fewer harmful 

heavy metals into surface water. In fact, the amount of lead found in the water was much lower in 

these well-managed sites, with an average of 0.028 milligrams per liter, compared to sites with poor 

management, which had an average of 0.138 milligrams per liter. Further analysis showed a strong 

link between how well a company is managed and how much pollution it produces the better the 

management, the less pollution. The pattern backs up earlier research that found having a strong 

system in place to oversee environmental issues can make a big difference. These findings support the 

idea that good governance can significantly reduce the harm done to the environment. 

Pollution Control and Disaster Preparedness 

When we look at ways to control pollution, we find that using things like sediment traps, tailings 

liners, and water treatment systems can really make a difference. In fact, our analysis shows that these 

measures are linked to a lower number of disasters like erosion and toxic spills. This is important 

because it means that by controlling pollution, we can also reduce the risk of these kinds of events 

happening. Further study using a method called SEM found that controlling pollution indirectly helps 

us prepare for disasters by making the environment more stable. T 

The highlighted issues in line with what experts say about reducing the risk of disasters through 

taking care of the environment. What is interesting is that our research found that controlling 

pollution, which is linked to how we govern, can have big benefits for reducing the risk of hazards. 

This is different from other research that only looks at building structures to reduce the risk of 

disasters. Our study shows that taking care of the environment through pollution control can have a 

big impact on reducing the risk of hazards, which is what we were trying to find out in our second 

objective. 



    ALVAN JOURNAL OF SOCIAL SCIENCES (AJSS) 
FACULTY OF SOCIAL AND MANAGEMENT SCIENCES   

                       ALVAN IKOKU FEDERAL UNIVERSITY OF EDUCATION, OWERRI 
 

           https://www-ajsspub-org.b12sites,com        https://www.ajsspub2.org              
        E- ISSN:  3043 – 5463    ISSN:  1595 – 5842     VOLUME 3, ISSUE 2, 2026 
 

  

Brown & Nyeduko (2026). Sustainable mining governance, pollution risk control, and 

disaster preparedness: Implications for economic development and conflict prevention in 

Nigeria. Pp. 514 – 525. 

523 

Governance, Preparedness, and Conflict Mitigation 

Research has shown that when people are involved in making decisions about their environment, it 

can actually help reduce conflicts. In fact, a recent study found a strong link between communities 

that participate in environmental monitoring and decision-making, and a decrease in protests, disputes 

over compensation, and lawsuits. This makes sense, given that transparent governance can help build 

trust and reduce tensions over resources. On the other hand, when decision-making processes are not 

transparent and rules are not enforced, it can lead to more conflicts. This is in line with what other 

researchers have found that poor governance can fuel social unrest. These findings support the idea 

that involving people in environmental decision-making can have a positive impact, and they help 

achieve the goal of understanding how governance affects conflict. 

Institutional Challenges and Policy Implications 

Thematic analysis highlighted systemic constraints undermining sustainable governance and 

preparedness: limited technical capacity among regulators, inadequate funding for environmental 

monitoring, enforcement gaps, and weak integration between disaster preparedness and environmental 

policies. These challenges resonate with existing literature (Abubakar & Bello, 2023; Wisner et al., 

2022) and point to the need for coordinated reforms (Objective 4). 

5.0. CONCLUSION AND RECOMMENDATIONS 

5.1. Conclusion 

This study affirmed that sustainable mining governance, robust pollution risk control, and integrated 

disaster preparedness frameworks contribute significantly to environmental protection, economic 

development, and conflict prevention in Nigeria's mining sector. Governance systems that embed 

pollution control and preparedness measures can reduce ecological harm, buffer communities against 

hazards, and build social trust. 

5.2. Recommendations 

1. The Federal Ministry of Solid Minerals Development should strengthen and enforce sustainable 

mining governance frameworks by mandating strict environmental compliance audits, licensing 

regulations, and pollution control standards for all mining operations, particularly artisanal and small-

scale mining activities, in order to reduce environmental degradation and improve governance 

effectiveness in mining communities. 

2. To really get a handle on pollution, the government should set up a system to keep an eye on the 

environment. This means regularly checking the quality of our water, soil, and air. They should also 

invest in new technologies to clean up waste and fix damaged areas. This will help reduce the risks 

associated with heavy metal contamination. By doing this, we can minimize the harm to our 

ecosystem. The National Environmental Standards and Regulations Enforcement Agency and the 

Federal Ministry of Environment should work together to make this happen. They can use modern 

waste treatment and remediation technologies to make a big difference. This is a crucial step in 

protecting our environment and keeping our communities safe. 
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3. To really make a difference, the National Emergency Management Agency should team up with 

state emergency management agencies to create a solid plan for communities in mining areas. This 

plan should include mapping out potential hazards, training people on how to respond in emergencies, 

and setting up systems to communicate risks. By doing this, they can help communities be better 

prepared and more resilient when it comes to dealing with disasters related to mining. It's all about 

being proactive and working together to keep people safe. 

4. The Federal Ministry of Environment, the Federal Ministry of Solid Minerals Development, and 

local government authorities should institutionalise participatory governance mechanisms that 

actively involve host communities, civil society organisations, and mining operators in environmental 

decision-making, conflict resolution, and benefit-sharing processes to enhance social trust and prevent 

resource-related conflicts. 
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