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[bookmark: _Toc204582856]ABSTRACT
Solid waste management has become a critical concern for urban and peri-urban areas globally, especially in developing countries like Nigeria. In Ilorin East local government areas, of Kwara state, the problem of wastes generation and disposal in high densely populated areas is becoming frightening because these wastes are generated on a daily basis. Thus, the issue of solid waste generation in high density areas of Ilorin east local government is quite awful. Objectives. This study addressed underlying factors contributing to poor solid waste management in high density areas of Ilorin East local government areas.
Methods; A combination of probability and non-probability sampling techniques was employed to select respondents for the study in order to ensure diversity and representativeness in the three neighbourhoods amongst the communities of high-density areas in Ilorin east, residents living close to central wastes storages and dumped sites in the area are purposively selected. In consummating these objectives, both primary and secondary data sources were used. The primary data were collected via questionnaires and field observations. Secondary data were extracted from different publications. Random sampling was used to select 150 households across studied residential communities, thereby capturing a range of socio-economic and solid waste management with questionnaires. The data were analyzed using statistical package for social science (SPSS version 23) for descriptive and inferential at 5% level of significance.
Results. Results showed that nonchalance by residents is the biggest challenge with a mean of 3.90, people do not really care about how they manage their waste, any open space is fair game in most instances, indiscriminate burning also leads to fumes and smoke that can be injurious to the health of people.
Conclusions This study concluded that the provision for a fast-growing urban-center like high densely populated communities is not adequate enough, the level of physical development in the neighborhood continues to increase and it needs a commensurate government presence to help them in managing the waste they currently generate and the anticipated increased in waste generation in Ilorin east local government area of Kwara state.
Keywords: Wastes generation and disposal, dumpsites, high density areas, Kwara State Environmental Protection Agency, Nigeria.
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CHAPTER ONE


1.0 [bookmark: _Toc204582858]INTRODUCTION
1.1 [bookmark: _Toc204582859]Background of the Study

Waste is eliminated or discarded unwanted or unusable material, substances, or by products (Strategies, 2012; Al-khatib et al., 2007). According to the Basel Convention of the United Nations environment program „Wastes are substances or objects, which are disposed of or are intended to be disposed of or are required to be disposed of by the provisions of national law (Zemen, 2014). Glossary of Environment Statistics (Strategies, 2012) defines waste in another way as following: “Wastes are materials that are not prime products (that is products produced for the market) for which the initial user has no further use in terms of his/her own purposes of production, transformation or consumption, and of which he/she wants to dispose”. As a result, waste is a complex mixture of different substances, only some of which are intrinsically hazardous to health (Rushton, 2018). Human activities have always generated waste (Giusti, 2009).
Increasing population levels, booming economy, rapid urbanization and the rise in community living standards have greatly accelerated the municipal solid waste generation rate in developing countries (Abarca et al., 2013). It became a serious problem with urbanization and the growth of large population. Poor management of waste led to contamination of water, soil and atmosphere and to a major impact on public health. In medieval times, epidemics associated with water contaminated with pathogens decimated the population of Europe and even more recently (19th century), cholera was a common occurrence (Giusti, 2009). Some of the direct health impacts of the mismanagement of waste are well known and can be observed especially in developing countries. The environmentally acceptable management of municipal solid waste has become a global challenge due to limited resources, ever increasing population, rapid urbanization and

industrialization worldwide (Giusti, 2009; Pokhrel & Vira Raghavan, 2005; Sharolyn & Ahmad,2008).
Solid waste management (SWM) is a critical challenge facing urban and rural areas worldwide. The exponential growth in population, urbanization, industrialization, and changes in consumption patterns have resulted in a significant increase in the quantity and complexity of solid waste generated globally (World Bank, 2018). Effective SWM is essential for maintaining public health, environmental protection, and urban sustainability, as inadequate waste management can lead to severe environmental and social problems, including air and water pollution, health hazards, and the degradation of urban aesthetics (Hoornweg & Bhada-Tata, 2012).
In developing countries, solid waste management remains a major challenge due to inadequate infrastructure, poor enforcement of regulations, and limited financial resources (UNEP, 2020). Nigeria, as the most populous country in Africa, faces significant challenges in managing its solid waste. An estimated 32 million tons of waste is generated annually, with a substantial portion ending up in open dumpsites due to the lack of adequate waste disposal systems (Adeniran et al., 2017). This situation is particularly pronounced in urban areas where rapid population growth and urbanization have outpaced the development of waste management systems (Ogwueleka, 2009).
Ilorin East Local Government Area, located in Kwara State, Nigeria, exemplifies the challenges of solid waste management in urban and peri-urban settings. The area's population growth and increasing economic activities have led to a corresponding increase in waste generation, often exceeding the capacity of local authorities to manage effectively (Abah & Ohimain, 2010). Despite efforts to improve waste management in the area, the region faces challenges such as poor waste collection systems, inadequate disposal facilities, and limited public awareness about waste management practices (Ezeah et al., 2013).

Improper waste management in Ilorin East has resulted in significant environmental and health issues. Open dumping and burning are common practices, which contribute to air and water pollution and pose serious risks to public health (Olanrewaju & Ilemobade, 2009). These challenges underscore the need for a comprehensive assessment of the existing solid waste management system to identify gaps and propose sustainable solutions.
Urban and regional planning plays a critical role in addressing these challenges by integrating waste management into urban development strategies. Planners can develop frameworks that ensure efficient waste collection, transportation, treatment, and disposal, while promoting waste reduction and recycling (Wilson et al., 2012). Furthermore, community participation is vital for successful waste management, as it fosters ownership and ensures compliance with waste disposal regulations (Cointreau, 2006).
This study, therefore, seeks to assess the solid waste management practices in Ilorin East Local Government Area, with a focus on identifying challenges, evaluating the effectiveness of existing systems, and proposing practical solutions. By contributing to the body of knowledge on waste management, this research aims to support local authorities and stakeholders in developing sustainable waste management strategies that align with global best practices (UN-Habitat, 2010).
1.2 [bookmark: _Toc204582860]Statement of the Problem

The management of solid waste has become a critical concern for urban and peri-urban areas globally, especially in developing countries like Nigeria. Rapid population growth, urbanization, and increasing economic activities have significantly contributed to the generation of large quantities of solid waste, often exceeding the capacity of local authorities to manage effectively (Ogwueleka, 2009). In Ilorin East Local Government Area, the inefficiency of waste collection

and disposal systems has resulted in improper waste management practices such as open dumping and burning, which have severe environmental and health implications (Ezeah et al., 2013).
Ilorin East faces several challenges in managing its solid waste. The lack of adequate waste collection infrastructure has led to indiscriminate dumping of waste in residential areas, streets, and water bodies, thereby causing environmental pollution and health hazards (Abah & Ohimain, 2010). Furthermore, the absence of proper waste disposal facilities and recycling systems exacerbates these issues, resulting in the accumulation of waste in open dumpsites and illegal locations (Wilson et al., 2012).
The inadequacy of financial and human resources for waste management further compounds the problem. Local governments often face budgetary constraints, limiting their ability to invest in modern waste management technologies and systems (Adeniran et al., 2017). Moreover, poor public awareness and participation in waste management contribute to the persistence of unsustainable practices, including the failure to segregate waste at source and low adoption of recycling initiatives (Cointreau, 2006).
The environmental and social impacts of these challenges are significant. Open dumpsites in Ilorin East contribute to the emission of greenhouse gases such as methane, which exacerbates climate change (UNEP, 2020). They also serve as breeding grounds for disease vectors, posing serious public health risks. Additionally, clogged drainage systems caused by indiscriminate waste dumping led to flooding during the rainy season, further endangering lives and properties (Olanrewaju & Ilemobade, 2009).
Despite various efforts by local authorities to address these challenges, the problem persists due to the lack of an integrated waste management system, inadequate policy enforcement, and limited involvement of private-sector actors (Ezeah et al., 2013). This research, therefore, seeks to

investigate the underlying factors contributing to poor solid waste management in Ilorin East, assess the effectiveness of existing systems, and propose actionable solutions to mitigate these challenges.
1.3 [bookmark: _Toc204582861]Research Questions

This study is to address the critical issues surrounding solid waste management in Ilorin East Local Government Area. To achieve this, the following research questions have been formulated:
1. What are the current patterns of solid waste generation in Ilorin East Local Government Area?

2. What methods are currently employed for waste collection, transportation, and disposal in the study area?
3. What are the major challenges faced by the local authorities and residents in managing solid waste?
4. How effective are the existing policies, infrastructure, and systems for solid waste management in the area?
By addressing these questions, the study seeks to provide a comprehensive assessment of the solid waste management system in Ilorin East and identify practical solutions to enhance its efficiency and sustainability.

1.4 [bookmark: _Toc204582862]Aim and Objectives of the Study

1.4.1 Aim of the Study

The aim of this study was to assess the effectiveness and challenges of solid waste management in Ilorin East Local Government Area, Kwara State, with a view to proposed a sustainable solution for improving the system.
1.4.2 [bookmark: _Toc204582863]Objectives of the Study

To achieve this aim, the study was focused on the following specific objectives:

1) To examine the current patterns and volumes of solid waste generation in the study area.
2) To identify the methods and systems employed for waste collection, transportation, and disposal in the study area.
3) To investigate the major challenges faced by local authorities and residents in managing solid waste in the study area.
4) To evaluate the effectiveness of existing policies, infrastructure, and systems for solid waste management in the selected study area.
1.5 [bookmark: _Toc204582864]Scope of the Study

This study focused on solid waste management in Ilorin East Local Government Area (LGA), Kwara State. The scope is limited to four (4) different communities which includes: Ipata, Adura- lere, Amilegbe and part of Isale-koko community within Ilorin east local government area,
The research investigates all stages of solid waste management, including generation, collection, transportation, treatment, and disposal. It also considers the roles played by various stakeholders,

such as government agencies, private waste firms, informal waste handlers, and the general public, in the functioning and sustainability of the local waste management system.
The study involves assessing the effectiveness of existing policies, infrastructure, and institutional frameworks guiding waste management in Ilorin East. It evaluates public awareness, behavioral attitudes, and levels of participation in waste-related activities. While the temporal focus is on the current state of the solid waste management in the area, historical insights are incorporated to contextualize present challenges. The study does not cover other aspect of urban waste generation and management such as liquid and gaseous waste, beyond their relationship with solid waste management.
1.6 [bookmark: _Toc204582865]Justification of the Study

The management of solid waste is a pressing issue in urban and peri-urban areas worldwide, particularly in developing countries like Nigeria, where rapid population growth, urbanization, and industrialization are outpacing the development of effective waste management systems. Ilorin East Local Government Area, like many other regions in Nigeria, is facing significant challenges related to solid waste management. These challenges include inadequate waste collection infrastructure, improper waste disposal methods, poor public participation, and environmental pollution. Consequently, the inefficient management of solid waste in the area poses serious environmental, health, and socio-economic risks. This study is justified for several reasons:
1. Public Health and Environmental Impact: Improper solid waste management leads to environmental pollution, which in turn affects public health. Ilorin East experiences issues such as open dumping, unregulated waste burning, and contamination of water bodies, all of which contribute to respiratory diseases, waterborne diseases, and other health problems. This research

is essential for identifying the root causes of these issues and proposing sustainable solutions to mitigate these impacts.
2. Policy and Planning: The findings of this study will provide critical insights for urban and regional planners, local authorities, and policymakers. Understanding the effectiveness of existing waste management systems and identifying the gaps in policy and infrastructure will aid in formulating policies that are tailored to the specific needs of Ilorin East. Additionally, this study will highlight the role of urban planning in integrating waste management into broader development goals.
3. Sustainability: Solid waste management is integral to achieving environmental sustainability.

By evaluating the current waste management practices in Ilorin East, the study will contribute to identifying more sustainable approaches, such as waste reduction, recycling, and resource recovery. This aligns with global sustainability goals, including those outlined by the United Nations, and can improve waste management practices in the local context.
4. Community Involvement: Public awareness and participation are key factors in the success of any waste management system. This study will assess the level of public engagement in waste management and identify strategies for improving community involvement. Such initiatives can promote responsible waste disposal practices, reduce the generation of waste, and foster a sense of responsibility among residents.
5. Contribution to Knowledge: There is a lack of comprehensive studies on solid waste management in Ilorin East, with most existing research focusing on larger urban centers in Nigeria. This study will fill this gap by providing a detailed assessment of the challenges and opportunities for waste management in Ilorin East, contributing to the broader academic discourse on waste management in Nigeria and similar developing contexts.

6. Socio-Economic Benefits: Improved waste management can create economic opportunities, including job creation in waste collection, sorting, and recycling, and can lead to cleaner, more attractive urban environments, which can boost tourism and business activities. By investigating the socio-economic aspects of waste management, this study will also explore how improved waste management can enhance the quality of life and economic well-being in Ilorin East.
1.7 [bookmark: _Toc204582866]Study Area Description

Ilorin East Local Government Area (LGA) is located in Kwara State, Nigeria, and is one of the administrative divisions of the state. The LGA is situated in the central part of Nigeria, with its administrative headquarters in Ilorin, the state capital. The study area is characterized by a blend of urban, peri-urban, and rural communities, which influence the dynamics of waste generation, collection, and disposal systems in the region.
Ilorin East LGA lies within the geographical coordinates of approximately 8° 30′ N latitude and 4° 30′ E longitude. It is bordered by Ilorin South to the west, Ilorin West to the north, Asa to the east, and Irepodun LGA to the south. The LGA covers an area of approximately 1,063 square kilometers, making it one of the larger LGAs in Kwara State. The population density varies significantly across different parts of the LGA, with urban areas experiencing higher population concentrations compared to rural zones.
As of the most recent census, Ilorin East has an estimated population of over 350,000 people, with a predominantly youthful demographic. The population includes both settled communities in the urban center of Ilorin and rural settlements that rely on agriculture and local industries. The urban areas of the LGA, such as those surrounding the state capital, are densely populated and experiencing rapid urbanization, contributing to the increasing generation of solid waste.

The economy of Ilorin East is diverse, with key sectors including commerce, agriculture, and services. The urban centers in Ilorin East are home to a range of commercial activities, including markets, retail businesses, and government offices. The industrial sector in the area is also growing, with small-scale manufacturing, food processing, and construction contributing to waste generation. In contrast, the rural areas are primarily agricultural, with farming activities such as crop cultivation and livestock rearing, which also produce organic waste materials.
The LGA is experiencing rapid urbanization, particularly in the peri-urban areas that are expanding outward from the central urban core of Ilorin. This urban growth is accompanied by a rising population, which places increasing pressure on the waste management infrastructure. The migration of people from rural areas to the urban centers in search of better economic opportunities has contributed to the growth in waste generation, as urban lifestyles tend to produce larger amounts of waste per capita.
Ilorin East is located within a tropical savanna climate zone, characterized by distinct wet and dry seasons. The wet season spans from April to October, with the dry season from November to March. The region's environmental features include forested areas, agricultural lands, and river systems. The main water bodies in the LGA include the Asa River and several smaller streams that serve as sources of water for local communities. The presence of these water bodies makes proper waste management especially important to prevent water contamination from solid waste, which can have significant health implications for the population.
The infrastructure for solid waste management in Ilorin East is inadequate in some areas, especially in the rapidly growing peri-urban and rural zones. Waste collection services are concentrated in the urban centers, while rural areas often lack proper waste disposal systems. The existing waste management systems in the urban areas include municipal waste collection trucks, but the
frequency and efficiency of collection are often insufficient. In addition, there are limited recycling

facilities and waste treatment technologies. Open dumpsites and illegal dumping sites are common, and waste is often burned, contributing to air pollution.
Fig. 1.1: Map of Nigeria showing Kwara State

[image: ]
Source: Land and Survey department (2025)

Fig. 1.2: Map of Kwara showing Ilorin east local government



Source: Land and Survey department (2025)

Fig. 1.3: Google Earth Imagery Showing study areas In Ilorin East Local Government Area


Source: Land And Survey Department (2025)




1.8 [bookmark: _Toc204582867]Definition of Terms

These definitions are crucial for understanding the scope and context of solid waste management in Ilorin East Local Government Area and the terminology used throughout the study.
.	Solid Waste: Refers to any unwanted or discarded materials that are typically generated from households, industries, businesses, and institutions. Solid waste can include organic waste

(such as food scraps), recyclables (such as paper, plastics, metals), hazardous waste (such as chemicals), and non-recyclable items (such as broken furniture or appliances).
.	Solid Waste Management: The collection, transportation, processing, recycling, or disposal of solid waste. It encompasses all activities and actions required to manage waste from its inception to its final disposal, including the storage, collection, and processing of waste to reduce its environmental impact.
.	Waste Generation: The process by which waste is produced. This term refers to the amount and types of waste that are generated by various sources within a defined area or community, such as households, businesses, or industries.
.	Waste Collection: The process of gathering waste from residential, commercial, and industrial areas for transportation to a disposal site, treatment facility, or recycling center. This process may be performed by local authorities or private waste management companies.
.	Waste Disposal: The final placement or treatment of waste after it has been collected, including processes such as landfilling, incineration, recycling, or composting. The term typically refers to the disposal of waste that is not recycled or reused.
.	Recycling: The process of converting waste materials into new products to prevent the waste of potentially useful materials. Recycling helps conserve natural resources and reduces the amount of waste sent to landfills and incinerators.
.	Landfill: A designated area for the disposal of waste in which waste is buried. Landfills can have significant environmental impacts if not properly managed, including the contamination of soil and groundwater, and the emission of methane, a potent greenhouse gas.

.	Open Dumping: The uncontrolled disposal of waste in open areas such as streets, vacant lots, or unauthorized land. Open dumping poses serious environmental and public health risks, including contamination of land and water, as well as attracting pests and disease vectors.
.	Public Awareness: The level of knowledge, understanding, and concern that the public has regarding waste management practices, environmental impacts, and health risks. Public awareness plays a critical role in encouraging waste segregation, recycling, and other sustainable practices.
.	Urbanization: The process by which rural areas are transformed into urban areas through population migration, increased infrastructure development, and the expansion of economic activities. Urbanization often leads to greater waste generation and places increased demands on waste management systems.
.	Peri-Urban Areas: Areas that lie on the outskirts of cities or urban areas, often characterized by a mix of rural and urban features. These areas may face unique waste management challenges due to rapid population growth and the lack of adequate infrastructure.
.	Hazardous Waste: Waste that is dangerous or potentially harmful to human health or the environment. This category includes materials like chemicals, medical waste, and electronic waste (e-waste) that require special handling and disposal procedures.
.	Waste Segregation: The practice of separating different types of waste (e.g., organic, recyclable, and non-recyclable) at the source of generation to facilitate more efficient collection, recycling, and disposal processes.
.	Informal Sector in Waste Management: Refers to individuals or groups who engage in waste collection, recycling, and disposal outside the formal systems established by local authorities or private waste management companies. The informal sector often plays a significant role in waste management in developing countries.

.	Climate Change: Long-term changes in temperature, precipitation, and other atmospheric conditions, which are often exacerbated by human activities, including improper waste management. Waste management practices like open burning and landfill operations contribute to climate change through the release of greenhouse gases such as methane and carbon dioxide.

[bookmark: _Toc204582868]CHAPTER TWO

2.0 [bookmark: _Toc204582869]LITERATURE REVIEW

2.1 [bookmark: _Toc204582870]Overview of Solid Waste Management

Solid waste management is a critical environmental, social, and economic issue that has gained increasing attention globally due to its significant impact on public health, the environment, and sustainable development. It involves the collection, transportation, processing, recycling, or disposal of solid waste, with the goal of minimizing its adverse effects on both human and ecological health. Proper waste management ensures that waste is managed in a way that promotes resource conservation, reduces pollution, and protects the well-being of communities.
The challenge of solid waste management is universal, but it is especially pronounced in developing countries due to rapid urbanization, industrialization, and population growth. According to the World Bank, global solid waste generation is expected to increase significantly in the coming decades, with projections suggesting that the world will generate 3.4 billion tons of waste annually by 2050, up from 2.01 billion tons in 2016 (World Bank, 2018). Much of this increase will be seen in low and middle-income countries, where waste management infrastructure is often inadequate.
Developed countries generally have well-established waste management systems with high recycling rates, advanced waste treatment technologies, and strong policies in place to address the growing problem of waste. However, in many developing nations, solid waste management remains a challenge due to limited resources, insufficient infrastructure, and low public awareness.

2.1.1 [bookmark: _Toc204582871]Types of Solid Waste

Solid waste can be classified into several categories, based on its origin, composition, and potential for recycling or disposal. Common types of solid waste include:
.	Municipal Solid Waste (MSW): This includes everyday household waste, which consists of food scraps, paper, plastics, glass, textiles, and other materials.
.	Industrial Waste: Generated from manufacturing processes, this type of waste includes chemical, metal, and plastic waste, often requiring special handling and disposal techniques.
.	Construction and Demolition Waste: This includes debris from construction and demolition activities, such as concrete, wood, metal, and glass.
.	Hazardous Waste: Waste that poses a risk to health or the environment, such as medical waste, electronic waste (e-waste), and chemicals.
.	Organic Waste: Comprising food waste, yard waste, and agricultural residues, organic waste has significant potential for composting and can contribute to environmental sustainability if properly managed.
2.1.2 [bookmark: _Toc204582872]Solid Waste Management Processes

The processes involved in solid waste management can be divided into several key stages:

1. Waste Generation: Waste is generated at various sources, including households, businesses, industrial units, and healthcare facilities. The volume and composition of waste depend on the socio-economic, cultural, and industrial characteristics of a given area.

2. Waste Collection: The collected waste is typically transported by waste management authorities or private contractors to designated waste processing or disposal sites. Collection methods can vary depending on the type of waste, the frequency of collection, and the accessibility of the area.
3. Waste Segregation: The separation of waste into different categories (e.g., recyclable, biodegradable, and non-recyclable) is an essential step in waste management. Segregation can be done either at the source (households and businesses) or at waste processing centers. This step plays a significant role in ensuring that recyclable and reusable materials are recovered and that hazardous waste is treated appropriately.
4. Waste Processing: Waste processing involves activities such as recycling, composting, and waste-to-energy technologies. Recycling includes the recovery of materials such as paper, glass, metals, and plastics for reuse. Composting refers to the biological decomposition of organic waste, resulting in valuable soil amendments. Waste-to-energy technologies involve converting waste into energy through processes like incineration and gasification.
5. Waste Disposal: The final disposal of waste typically involves either landfilling or incineration.
Landfills are designated sites where waste is buried, while incineration involves the burning of waste at high temperatures. Both methods pose environmental and health risks if not properly managed, particularly when dealing with hazardous materials.
2.1.3 [bookmark: _Toc204582873]Challenges in Solid Waste Management

Effective solid waste management is faced with numerous challenges, particularly in developing countries. Some of the major issues include:
.	Inadequate Infrastructure: Many regions lack the necessary infrastructure for effective waste collection, transportation, and disposal. This includes insufficient waste bins, collection trucks, and processing facilities.

.	High Waste Generation Rates: Rapid urbanization and population growth often lead to increased waste generation, putting pressure on existing waste management systems. For example, waste generation rates in urban areas are higher than in rural settings, leading to challenges in managing increasing waste volumes.
.	Lack of Public Awareness: Many communities are unaware of proper waste disposal practices, leading to improper waste handling such as open dumping, burning, and littering. Public education and awareness programs are essential for encouraging waste segregation and promoting sustainable waste management practices.
.	Limited Recycling and Waste Treatment: In many areas, recycling rates are low due to a lack of processing facilities and the absence of incentives for waste segregation. Additionally, there is limited investment in advanced waste treatment technologies, resulting in reliance on landfills and open dumps.
.	Financial Constraints: Effective waste management systems require significant financial investment in infrastructure, equipment, and human resources. In many developing regions, local governments struggle to allocate sufficient funds for waste management, which limits their ability to address waste management issues effectively.
2.1.4 [bookmark: _Toc204582874]Role of Solid Waste Management in Sustainable Development

Solid waste management plays a pivotal role in achieving sustainable development goals (SDGs), particularly those related to environmental sustainability (SDG 13), public health (SDG 3), and sustainable cities (SDG 11). Proper waste management helps reduce pollution, prevent the spread of diseases, conserve natural resources, and improve the overall quality of life in urban areas.
In many parts of the world, including Nigeria, the challenge of solid waste management requires a coordinated effort between governments, the private sector, civil society, and the public. By

developing sustainable waste management systems, communities can mitigate environmental degradation, improve public health outcomes, and contribute to global sustainability goals.
2.2 [bookmark: _Toc204582875]Theoretical Framework

The theoretical framework for this study is grounded in several interrelated theories and concepts that help explain the dynamics of solid waste management (SWM) in urban and peri-urban areas. These theories provide a basis for understanding how waste generation, collection, recycling, and disposal are influenced by various social, economic, environmental, and political factors. In addition, they offer insights into how solid waste management systems can be improved to ensure sustainability and minimize the negative impacts of waste on human health and the environment. The key theoretical perspectives applied in this study include the following:
1. The Systems Theory: The Systems Theory is a holistic approach that views waste management as an integrated system consisting of interdependent components. According to this theory, waste management is not merely about the collection and disposal of waste but involves a complex interaction between waste generation, collection, processing, recycling, and disposal systems. Each component of the waste management system (e.g., waste generation, transportation, treatment) is interconnected, and a change in one part of the system can affect the entire process. This theory emphasizes the need for a comprehensive approach to solid waste management, where all components of the system are considered to ensure efficient and sustainable management. In the context of Ilorin East, the systems theory allows for an understanding of how waste management challenges arise due to factors such as population growth, urbanization, inadequate infrastructure, and insufficient public awareness. By addressing these issues holistically, local authorities and stakeholders can develop more effective strategies for managing waste and promoting sustainability.

2. The Urban Metabolism Theory: Urban metabolism theory is used to describe the flow of resources, including waste, through urban areas. The concept of urban metabolism compares cities to living organisms, where the “metabolism” refers to the exchange of materials, energy, and information between the city and its environment. In this analogy, waste is seen as the by-product of the consumption of materials and energy within the urban system. In the context of solid waste management, urban metabolism provides a framework for understanding the relationship between urbanization, consumption patterns, and waste generation. As cities like Ilorin East grow, their metabolism changes, leading to an increase in waste production. By studying urban metabolism, researchers and policymakers can identify sustainable waste management strategies that minimize waste generation and maximize the recycling and reuse of materials, thereby reducing the ecological footprint of urban areas.
3. The Life Cycle Assessment (LCA) Theory: Life Cycle Assessment (LCA) is a method used to evaluate the environmental impacts of products and processes throughout their entire life cycle, from production to disposal. This theory is particularly useful for assessing the sustainability of waste management practices, as it helps evaluate the environmental consequences of various waste management options such as landfilling, recycling, incineration, and composting. LCA considers the full environmental impact of waste disposal and recycling systems, including the energy required for waste collection, transportation, processing, and disposal, as well as the impacts of waste on air, water, and soil quality. In this study, LCA will be employed to assess the environmental sustainability of solid waste management practices in Ilorin East and identify strategies for minimizing the ecological impact of waste management.
4. The Public Participation Theory: Public participation theory emphasizes the importance of involving citizens in decision-making processes that affect their communities, particularly in areas such as urban planning and waste management. This theory posits that when the public is actively

engaged in waste management programs, such as waste segregation, recycling, and proper disposal, it leads to more effective and sustainable outcomes. In the context of solid waste management, public participation theory suggests that educating and empowering residents of Ilorin East to take an active role in waste management can help reduce waste generation, promote recycling, and ensure proper disposal practices. This theory underlines the importance of
community-based waste management strategies that involve citizens in every stage of the waste management process, from waste generation to final disposal.
5. The Diffusion of Innovations Theory: The Diffusion of Innovations Theory, proposed by Everett Rogers, explains how new ideas, technologies, or practices spread within a community or society. The theory suggests that innovations, such as new waste management technologies or practices, are adopted by individuals and communities over time through a process that involves awareness, interest, evaluation, trial, and adoption. In relation to solid waste management, this theory helps explain how new waste management technologies, policies, and practices (such as waste segregation, composting, or recycling programs) can be introduced and adopted within the community. By understanding the adoption process, local governments and waste management agencies in Ilorin East can tailor their waste management programs to ensure greater acceptance and participation from the public.
6. The Extended Producer Responsibility (EPR) Theory: Extended Producer Responsibility (EPR) is a policy approach that holds producers responsible for the entire lifecycle of their products, including waste management. Under EPR, producers are required to take responsibility for the collection, recycling, or disposal of products once they reach the end of their life cycle. This approach aims to reduce waste generation, promote recycling, and encourage the design of products with longer life spans or that are easier to recycle. In the context of solid waste
management in Ilorin East, the EPR theory could be useful for encouraging manufacturers and

businesses to play a more active role in waste management. By adopting EPR principles, local authorities could reduce the burden on municipal waste management systems and encourage businesses to reduce waste generation at the source.
7. The Environmental Justice Theory: Environmental justice theory addresses the unequal distribution of environmental risks and benefits across different communities, especially in marginalized or low-income areas. This theory emphasizes the need for fair treatment and the involvement of all people, regardless of race, income, or social status, in environmental decision- making processes, including waste management. In the case of Ilorin East, this theory highlights the importance of ensuring that all communities, whether urban or rural, have equal access to effective waste management services. It also suggests that vulnerable populations, such as low-
income or underserved communities, should not bear a disproportionate share of the negative environmental or health impacts associated with inadequate waste management.
[bookmark: _Toc204582876]2.3.3 Challenges of Waste Generation and Disposal

While the need for efficient waste generation and disposal is critical, several challenges hinder the proper management of waste:
.	Inadequate Infrastructure: Many regions, especially in developing countries, suffer from a lack of proper waste management infrastructure, including collection systems, transportation vehicles, recycling facilities, and disposal sites.
.	High Waste Volumes: As urban populations grow and industrialization increases, waste volumes continue to rise, overwhelming existing systems and making it difficult to keep pace with demand.

.	Poor Waste Segregation: In many areas, there is limited public awareness about the importance of waste segregation, which complicates recycling efforts and increases the difficulty of managing different types of waste.
.	Financial Constraints: Local governments often lack the financial resources required to build and maintain effective waste management systems, which limits their capacity to address waste management challenges effectively.
2.4 [bookmark: _Toc204582877]Methods of Solid Waste Management

Effective solid waste management (SWM) methods are essential for maintaining environmental sustainability, public health, and the overall well-being of urban and rural communities. Waste management practices involve a range of strategies and technologies aimed at reducing waste generation, facilitating recycling, and minimizing the environmental impact of waste disposal. These methods vary based on the nature of waste, available resources, local government policies, and public participation.
2.4.1 [bookmark: _Toc204582878]Waste Minimization

Waste minimization refers to strategies aimed at reducing the amount of waste generated at the source. This approach is considered the most sustainable because it focuses on preventing waste rather than managing it after it is produced. Several waste minimization techniques include:
.	Product Design: Encouraging manufacturers to design products that use fewer raw materials, are more durable, and are easier to repair, reuse, or recycle. This includes eco-design principles that reduce packaging waste and use sustainable materials (Conserve, 2017).
.	Consumer Awareness: Educating consumers about the environmental impact of waste generation and promoting responsible consumption. Programs that encourage the use of reusable

bags, containers, and the reduction of single-use plastics are common examples of waste minimization efforts.
.	Extended Producer Responsibility (EPR): This policy approach holds manufacturers accountable for the lifecycle of their products, including their disposal. By encouraging
.	used products, EPR promotes waste minimization at the source (Ghisellini et al., 2016).

2.4.2 [bookmark: _Toc204582879]Waste Collection

Waste collection is the first step in the solid waste management process and involves the gathering of waste materials from households, businesses, and public places. Collection methods can vary based on the type of waste, available resources, and the geographic area. Common collection methods include:
.	Curbside Collection: This is the most common waste collection method in urban areas, where waste is collected from residential, commercial, and industrial properties. Residents are typically required to place waste in designated containers, which are then picked up by municipal waste collection vehicles. This method is convenient but can face challenges related to improper waste segregation, illegal dumping, and inadequate waste containers.
.	Drop-off Centers: In areas where curbside collection is not feasible, waste can be brought to drop-off centers or transfer stations where it is sorted and then transported to disposal or recycling facilities. This method is often used for larger items like furniture or e-waste and can be useful in rural or less densely populated areas.
.	Community-based Collection: In some communities, local residents may organize waste collection through community groups or non-governmental organizations (NGOs). This approach

is often implemented in low-income or informal settlements where formal waste collection services are lacking.
2.4.3 [bookmark: _Toc204582880]Recycling

Recycling is the process of converting waste materials into new products, reducing the demand for raw materials, and minimizing waste disposal needs. Recycling involves various techniques depending on the material being processed. The key components of recycling include:
.	Material Recovery: The collection, sorting, and processing of recyclable materials such as paper, plastics, glass, and metals. Once collected, these materials are transported to recycling plants where they are cleaned, processed, and reformed into new products.
.	Composting: Organic waste, such as food scraps and yard waste, can be composted to produce nutrient-rich soil additives. This not only reduces the amount of waste sent to landfills but also provides an environmentally friendly alternative to chemical fertilizers (Kosseva, 2019).
.	Mechanical Biological Treatment (MBT): This is a combined process that uses mechanical separation to sort waste and biological treatment (such as composting or anaerobic digestion) to handle organic waste. The process reduces the volume of waste sent to landfills and produces compost or biogas (Kessler et al., 2020).
2.4.4 [bookmark: _Toc204582881]Waste-to-Energy (WTE)

Waste-to-Energy (WTE) technologies involve the conversion of waste into usable energy, typically in the form of electricity or heat. This method helps reduce the volume of waste while generating power. There are several methods of WTE, including:
.	Incineration: Incineration is the most common method of WTE, where waste is burned at high temperatures, reducing its volume by up to 90%. The heat produced during the burning

process is used to generate electricity. However, incineration can produce harmful emissions such as carbon dioxide, dioxins, and particulate matter, which can impact air quality (Zaman, 2015).
.	Anaerobic Digestion: This method is used to treat organic waste, such as food scraps and agricultural waste, in the absence of oxygen. The process produces biogas, which can be used to generate electricity and heat. Anaerobic digestion is considered more environmentally friendly than incineration because it produces fewer emissions and results in the production of digestate, which can be used as fertilizer (Al Seadi et al., 2019).
.	Pyrolysis and Gasification: These are advanced thermochemical processes that convert organic materials into syngas (a mixture of carbon monoxide, hydrogen, and methane), oil, or charcoal. These products can be used to generate electricity or as fuels. Pyrolysis and gasification are considered more sustainable than incineration because they produce fewer pollutants and offer the potential for producing valuable by-products (Binner et al., 2014).
2.5 [bookmark: _Toc204582882]Challenges in Solid Waste Management

Effective solid waste management (SWM) is crucial for maintaining public health, environmental quality, and urban sustainability. However, numerous challenges hinder the efficient collection, treatment, and disposal of waste. These challenges are amplified in rapidly urbanizing areas where population growth, consumption patterns, and industrialization place immense pressure on waste management systems. These obstacles vary depending on geographical location, local infrastructure, socio-economic conditions, and the level of public awareness. Understanding these challenges is essential for identifying solutions to improve waste management systems, especially in developing regions.

1. Rapid Urbanization and Population Growth: Urbanization is one of the primary drivers of increased waste generation globally. As more people migrate to cities in search of employment and better living conditions, urban populations grow rapidly. This increase in population density results in higher volumes of municipal solid waste (MSW). In many cities, waste management infrastructure is inadequate to cope with the growing demand, leading to inefficient waste collection, disposal, and recycling systems (Zhang et al., 2017). Inadequate waste management can result in environmental degradation, poor sanitation, and the proliferation of diseases. Cities in developing countries, in particular, often struggle to keep up with the rapid increase in waste. The lack of modern waste treatment facilities, such as recycling plants or waste-to-energy (WTE) facilities, exacerbates the problem. As a result, waste may end up in open dumps or poorly managed landfills, contributing to environmental pollution (Sridhar et al., 2018).
2. Insufficient Waste Management Infrastructure: In many low- and middle-income countries, waste management infrastructure is outdated or insufficient to handle the growing volume of waste generated. This includes a lack of proper waste collection systems, sorting facilities, and recycling infrastructure. For example, waste collection trucks may be inadequate, poorly maintained, or not equipped to collect certain types of waste, such as bulky or hazardous waste (Vohra et al., 2019).
The inadequate availability of sanitary landfills, especially in densely populated areas, leads to the use of open dumps, which can cause severe environmental hazards. Open dumps are often poorly managed and do not have systems to control methane emissions or leachate, which can contaminate nearby water sources and release harmful gases into the atmosphere.
3. Lack of Public Awareness and Participation: Public participation and awareness are critical in the success of waste management programs. In many regions, individuals are not fully aware of the impact of improper waste disposal on health and the environment. This lack of awareness often
leads to the indiscriminate disposal of waste in public places, water bodies, or open spaces,

worsening the waste management problem (UNEP, 2018). A significant challenge in waste management is getting people to separate their waste at the source, especially in informal settlements or low-income communities. Without proper education and community engagement, people may not understand the importance of sorting recyclables, composting organic waste, or reducing waste generation.
Community participation in waste management is essential for the success of recycling and waste minimization programs. However, insufficient public engagement and government outreach can result in poor participation rates. Additionally, the lack of incentive structures for residents to sort or recycle their waste may further reduce engagement.
4. Inadequate Legislation and Policy Enforcement: In many regions, policies and regulations governing solid waste management are either non-existent or poorly enforced. This can result in ineffective waste management practices and contribute to the growth of informal and unregulated waste disposal practices. Local governments may lack the political will, resources, or capacity to implement and enforce waste management laws, leading to widespread illegal dumping and the use of open dumps (Rathi, 2006).
Many countries have not implemented mandatory waste segregation policies, which makes it difficult to separate recyclable materials from general waste. In some cases, waste segregation is voluntary, which can lead to inefficiencies in recycling efforts. In cities where waste management is privatized, private companies may not always adhere to regulations or meet the standards set by local authorities. This lack of compliance can lead to waste mismanagement and environmental pollution.

5. Financial Constraints and Lack of Investment: The implementation of an effective solid waste management system requires significant financial investment in infrastructure, technology, and human resources. However, many local governments, particularly in developing countries, face financial constraints that limit their ability to develop or maintain proper waste management systems (Zhang et al., 2017).
Allocating funds to waste management may be deprioritized in favor of other pressing needs, such as healthcare, education, or infrastructure development. As a result, waste management services may be underfunded, leading to inefficiencies and substandard services. The establishment of recycling plants, waste-to-energy facilities, and other advanced waste management technologies requires substantial capital investment. The high costs associated with these technologies may be a barrier for many local governments, particularly those in low-income regions.
6. Hazardous Waste Management: Hazardous waste, including chemicals, medical waste, and electronic waste (e-waste), poses unique challenges in waste management due to its toxic nature. Improper handling and disposal of hazardous waste can result in severe environmental and public health risks. These wastes require special treatment and disposal methods, such as incineration or specialized landfills.
With the rapid technological advancement and the increasing consumption of electronic devices, the generation of e-waste has become a major issue. E-waste contains hazardous materials like lead, mercury, and cadmium, which can contaminate soil and water if not properly managed. However, many regions lack the infrastructure to properly handle e-waste recycling, often resulting in its improper disposal in landfills or open dumps.
7. Climate Change and Environmental Impact: The management of solid waste is increasingly impacted by the challenges posed by climate change. Increased rainfall, flooding, and extreme

weather events can disrupt waste collection and disposal systems, leading to waste accumulation in streets and waterways (Sridhar et al., 2018). Additionally, climate change can exacerbate the environmental impact of waste disposal methods such as landfilling, where methane emissions contribute to global warming. Methane released from landfills is a significant source of greenhouse gases. The lack of proper landfill gas capture systems in many regions contributes to the environmental footprint of waste management practices. Similarly, waste incineration, although reducing waste volume, contributes to air pollution, which has broader implications for climate change.
2.6 [bookmark: _Toc204582883]Role of Urban and Regional Planning in Waste Management

Urban and regional planning plays a critical role in shaping how solid waste is managed, especially in growing cities and regions. Waste management is not only a technical and operational issue but also a key aspect of urban and regional development. Properly planned cities and towns can
mitigate many of the challenges associated with waste generation, disposal, and recycling. Urban and regional planning, when integrated with solid waste management strategies, can help create sustainable, livable, and resilient environments.
1. Integration of Waste Management into Urban Planning

Urban planners are responsible for the design and development of cities and towns, ensuring that all essential services, including waste management, are effectively incorporated into urban infrastructure. Waste management systems must be integrated into the broader framework of urban development, which includes transportation, water supply, housing, sanitation, and green spaces. By planning waste management in the early stages of urban development, cities can reduce the environmental impact of waste and improve the efficiency of waste collection and disposal systems (Zhang et al., 2020).

2. Policy Development and Implementation

Urban and regional planners are often involved in developing policies and regulations that govern waste management systems. These policies can set guidelines for waste segregation, recycling, waste-to-energy initiatives, and the reduction of single-use plastics. Through effective policy development, planners can help local governments set waste management targets, encourage community participation, and regulate waste-related activities.
Planners can advocate for and support the implementation of Extended Producer Responsibility (EPR) policies, which hold manufacturers accountable for the lifecycle of their products, including their disposal. By designing policies that incentivize producers to design products for reuse, recycling, or disposal, planners can reduce waste generation at the source (Ghisellini et al., 2016). Urban planners can introduce fiscal measures such as taxes on non-recyclable materials or incentives for households and businesses that engage in waste separation or composting. These financial incentives can play a significant role in promoting waste reduction behaviors among the public.
3. Community Engagement and Education

Urban and regional planners play a vital role in community engagement by organizing public awareness campaigns, educational programs, and outreach initiatives. Raising awareness about the importance of waste segregation, recycling, and the environmental impacts of poor waste
management can lead to higher public participation in waste reduction programs. Engaging the community through educational initiatives can encourage behavioral changes, such as promoting waste segregation at the household level, reducing reliance on disposable products, and supporting local recycling programs. Planners can collaborate with local governments and NGOs to design

and implement community-based waste management programs that address local needs and contexts.
4. Sustainable Infrastructure Development

Urban and regional planning includes the development of sustainable infrastructure that supports effective waste management. Planners ensure that cities have the necessary waste collection, sorting, recycling, and disposal facilities to handle the waste generated by their populations. Additionally, sustainable infrastructure minimizes the environmental impact of waste management activities and reduces the carbon footprint of waste disposal methods. Planners can design cities with green spaces, urban gardens, and parks that support sustainable waste management practices such as composting. Green spaces also provide a means for promoting the recycling of organic waste and improving air quality. Additionally, green urban planning can help cities adapt to the impacts of climate change, reducing the vulnerability of waste management systems to extreme weather events (Binner et al., 2014).
5. Climate Change and Resilience

As cities are increasingly impacted by climate change, urban and regional planners must consider the resilience of waste management systems in the face of extreme weather events, rising sea levels, and natural disasters. Planning for climate-resilient waste management systems can help ensure that waste collection and disposal services continue to function during emergencies.
Urban planners can promote the integration of circular economy principles into urban waste management. By adopting a circular economy approach, cities can minimize waste generation, enhance resource efficiency, and reduce the environmental impact of waste disposal. Planners can design cities to support a closed-loop system, where materials are reused, refurbished, and recycled instead of being disposed of in landfills (Ghisellini et al., 2016).

2.7 [bookmark: _Toc204582884]Empirical Studies on Solid Waste Management

Empirical studies on solid waste management (SWM) provide valuable insights into the challenges, successes, and best practices associated with managing municipal solid waste across different regions and settings. These studies draw on primary data collected from various urban and rural contexts, offering evidence on the effectiveness of various waste management strategies, systems, and policies. By examining the outcomes of waste management interventions, empirical research helps identify areas for improvement and informs policy decisions. This section highlights key empirical studies on solid waste management, focusing on the factors that influence waste management performance, the challenges faced by different regions, and the effectiveness of various waste management strategies.
1. Waste Generation and Composition Studies

Empirical studies often focus on waste generation patterns and the composition of municipal solid waste. Understanding the types and quantities of waste generated in different communities is crucial for planning effective waste management systems. Studies have highlighted that waste composition varies significantly based on factors such as income levels, urbanization, and cultural practices. For instance, a study conducted by Tchobanoglous et al., (2015) showed that in developed countries, waste is more likely to consist of packaging materials, while in developing countries, organic waste and biodegradable materials are more prevalent.
A study by Akinbami et al., (2019) in Lagos, Nigeria, revealed that organic waste, including food scraps and yard waste, accounted for over 60% of the total waste generated. This finding has important implications for waste treatment strategies, as composting or waste-to-energy technologies could be viable options for reducing the volume of waste sent to landfills. Research conducted by Omole et al., (2020) examined the differences in waste generation patterns between

rural and urban communities in Nigeria. The study found that urban areas generated more waste per capita, with a higher proportion of non-biodegradable waste such as plastics and metals, while rural areas generated more organic waste. This study highlights the need for tailored waste management solutions based on the unique characteristics of each area.
2. Waste Collection and Disposal Systems

Efficient waste collection and disposal are crucial for maintaining clean and healthy urban environments. Empirical studies have examined various waste collection models, ranging from
municipal waste collection services to informal sector involvement. For instance, research by Nzeadibe et al. (2012) on solid waste collection in Nigeria found that informal waste collectors play a significant role in waste management, particularly in densely populated urban areas where formal waste collection services are limited or non-existent. A study by Scheinberg et al. (2018) compared formal and informal waste collection systems in developing countries and concluded that while informal waste collection is often more cost-effective, it can lead to poor waste segregation and environmental pollution. The study recommended integrating informal waste collectors into the formal system through capacity-building programs and better coordination with local authorities.
In Ilorin, the capital of Kwara State, a study by Olaniyi (2017) assessed the effectiveness of waste collection services in urban and peri-urban areas. The study found that waste collection was irregular and inefficient, leading to waste accumulation in some neighborhoods. It was suggested that improving the waste collection fleet, increasing public participation, and enhancing waste segregation practices would improve waste management outcomes in the city.

3. Challenges in Solid Waste Management

Empirical studies have identified a range of challenges that hinder effective waste management, especially in developing countries. These challenges include insufficient infrastructure, inadequate funding, lack of public awareness, and poor governance. For example, a study by Troschinetz and Mihelcic (2009) on waste management in developing countries found that financial constraints were one of the main barriers to improving waste management systems. Many local governments struggle to allocate adequate resources for waste management, leading to poor collection services, lack of proper waste treatment facilities, and over-reliance on landfilling. A study by Nnorom and Osibanjo (2008) focused on the barriers to recycling in Lagos, Nigeria, and identified challenges such as poor waste segregation at the source, lack of recycling facilities, and insufficient public education on the benefits of recycling. The study suggested that improving waste segregation at the household level and establishing more recycling centers could help increase recycling rates.
A study by Njoroge et al. (2016) in Nairobi, Kenya, explored the challenges of waste management in a rapidly growing city. The study found that inadequate infrastructure, weak regulatory frameworks, and the proliferation of informal waste handlers were major issues in the city's waste management system. The study highlighted the importance of strengthening regulatory
frameworks, improving waste collection coverage, and investing in public-private partnerships to address these challenges.
4. Waste Management Policy and Governance

Empirical studies have also examined the role of policy and governance in shaping waste management practices. Research has shown that strong governance structures and well-enforced policies are critical for the success of waste management programs. For example, a study by Bhatti et al. (2017) on solid waste governance in Pakistan found that weak enforcement of waste

management laws and regulations contributed to the poor performance of waste management systems in many citie. A study by Oke et al. (2014) in Ibadan, Nigeria, found that local government involvement in waste management was crucial for ensuring the efficiency of waste collection services. However, the study also revealed that inadequate funding, lack of technical capacity, and poor coordination between local government and waste management agencies hindered the effectiveness of waste management efforts in the city.
A study by Yadav et al. (2019) explored the role of policy development in waste management in India. The study highlighted that the implementation of policies such as Extended Producer Responsibility (EPR) and waste segregation laws had improved waste management in some regions. However, challenges such as non-compliance by producers and inadequate enforcement mechanisms remained a significant barrier to success.
5. Waste Management Technologies and Innovations

Technological innovations are increasingly being used to address the challenges of waste management. Empirical studies have examined the effectiveness of various technologies, such as waste-to-energy systems, recycling technologies, and composting methods, in managing waste. A study by Venkatesh et al. (2018) explored the use of waste-to-energy technologies in India and found that waste incineration, although effective in reducing waste volume, raised concerns about air pollution and health impacts. In a study on organic waste management in South Africa, Meso et al. (2019) found that community-based composting programs significantly reduced the amount of organic waste sent to landfills. The study concluded that composting could be a viable and sustainable waste management strategy, particularly in areas with high levels of organic waste generation.

A comparative study by Acha et al. (2017) examined the implementation of waste-to-energy plants in several European countries. The study found that waste-to-energy technologies not only reduced waste but also provided a renewable energy source. However, the success of these plants depended on the availability of suitable waste streams, public acceptance, and regulatory support.
2.8 [bookmark: _Toc204582885]Research Gaps

Despite the growing body of research on solid waste management (SWM), significant gaps remain in both theoretical understanding and practical application, particularly in developing countries. These gaps often hinder the development of effective and sustainable waste management systems. This section discusses some of the critical research gaps that need to be addressed in future studies, focusing on the context of Ilorin East Local Government Area (LGA), Kwara State, and similar regions.
1. Insufficient Localized Studies on Waste Management Practices: While numerous studies have been conducted on SWM in urban centers across Africa, there is a dearth of localized research focusing on smaller cities and towns like Ilorin East LGA. Most studies tend to generalize findings from large metropolitan areas such as Lagos, Accra, and Nairobi, which may not accurately reflect the unique challenges faced by smaller or less urbanized areas. There is a need for in-depth, location-specific studies to understand the local waste generation patterns, disposal practices, and community behavior toward waste management. Studies focusing on the unique waste management challenges in Ilorin East LGA could provide crucial insights into the factors influencing waste management, including local socioeconomic conditions, cultural habits, and access to waste management services.
2. Limited Research on the Informal Sector's Role: The role of the informal sector in waste collection and disposal is often overlooked in formal waste management literature. In many

developing countries, informal waste pickers and collectors play a crucial role in waste management, but they are often excluded from the formal systems, leading to inefficiencies and poor waste segregation. Research into how informal waste workers operate, their challenges, and potential integration into formal waste management systems is an important area that remains underexplored. Studies in Ilorin East LGA could examine the role of informal waste collectors in waste management processes and explore how integrating them into the formal system could improve waste collection efficiency and recycling rates.
3. Limited Focus on Waste Minimization Strategies: Most research on SWM tends to focus on waste collection, transportation, and disposal, with less attention given to waste minimization at the source. Waste minimization strategies, such as reducing waste generation through behavioral changes and adopting sustainable consumption patterns, remain under-researched in the Nigerian context. Understanding how to reduce the volume of waste generated, rather than merely managing the waste that is produced, is a critical area for future research. Research into effective public awareness campaigns and education on waste minimization could significantly reduce the generation of plastic and non-biodegradable waste in Ilorin East LGA.
4. Lack of Comprehensive Waste Characterization Studies: Characterizing the waste generated in a given locality is the first step in formulating effective SWM policies and strategies. However, many studies lack comprehensive waste characterization that includes a full breakdown of waste types (organic, inorganic, recyclable, hazardous, etc.) and their sources (households, businesses, markets, etc.). Detailed studies on waste composition in Ilorin East LGA are needed to accurately design appropriate waste management programs. In Ilorin East LGA, research could be conducted to characterize the waste stream and identify predominant waste categories. This would help local authorities and waste management companies develop targeted waste collection and recycling programs.

5. Inadequate Attention to Public-Private Partnerships (PPP): Public-private partnerships (PPPs) have been increasingly recognized as a viable strategy for addressing SWM challenges in urban areas. However, there is limited research on the effectiveness of PPPs in the context of waste management, particularly in regions like Ilorin East. Studies on the potential for collaboration between local government authorities and private waste management firms could help to identify barriers and opportunities for more efficient waste management. Research into successful PPP models for waste management in Nigeria and similar contexts could be adapted to Ilorin East to improve the coverage and efficiency of waste management services.
6. Limited Use of Geographic Information Systems (GIS) in Waste Management: Geographic Information Systems (GIS) have proven to be valuable tools in mapping waste generation patterns, identifying collection points, and optimizing waste management routes. However, there is limited research on the application of GIS in waste management in many Nigerian cities, including Ilorin East. Research that integrates GIS tools into waste management studies can lead to more efficient
planning and resource allocation. GIS could be used to map waste generation hotspots in Ilorin East and design more effective waste collection routes, improving the overall efficiency of the waste management system. 5

[bookmark: _Toc204582886]CHAPTER THREE

3.1 [bookmark: _Toc204582887]Research Design

The research employed a descriptive and exploratory design to assess the solid waste management practices in the selected community in Ilorin East Local Government Area, Kwara State. The descriptive approach was used to systematically examine and document the existing conditions of waste generation, collection, transportation, treatment, and disposal. It focused on capturing the characteristics, challenges, and operational dynamics of the waste management system without manipulating any variables.
The exploratory component of the design was adopted to investigate underlying factors contributing to inefficiencies in waste management and to uncover patterns not previously identified in existing literature. This approach enabled the researcher to gain deeper insights into community behaviors, institutional gaps, and stakeholder roles. The combination of both descriptive and exploratory methods provided a comprehensive understanding of the local waste management context, guided the formulation of practical recommendations, and contributed to the existing body of knowledge.
3.1.1 Research Design Tables

	S/N
	Research Objectives
	Sources	of data collection
	Methods	of data
collection
	Method	of data analysis
	Methods of data presentation

	1
	To	examine	the current patterns and
volumes	of	solid
	Primary

sources of data
	Administrati on	of
questionnaire
	Descriptive method	using
SPSS
	Frequency,	table percentage		and
charts



	
	waste generation in the study area.
	
	s	aires	and personal
interview
	
	

	2
	To	identify		the methods and systems employed for waste collection, transportation,	and disposal in the study area.
	Primary

sources of data
	The	use	of structured
questionnaire s	and
personal
administratio n in order to determine the efficiency of the
infrastructura l facilities provided
within the neighborhoo
d
	Descriptive method	using analysis		of variance
	Frequency, table percentage and charts

	3
	To investigate the major challenges faced   by   local
authorities	and
	Primary

sources of data
	Administrati on	of	both questionnaire
s,	field
	Descriptive methods using SPSS
	Frequency, table percentage and charts



	
	residents	in

managing solid waste in the study area.
	
	survey	and personal
interview
	
	

	4
	To evaluate the effectiveness of existing policies, infrastructure, and systems for solid waste management in the selected study area
	Both primary and secondary sources of data
	Administrati on	of	both primary		and secondary methods			of data
collections
such	as

Questionnair e, interview, relevant
journals, and

past projects,
	Descriptive methods using analysis	of
variance	and SPSS
	Frequency, table percentage and charts




3.3 Sources of Data

3.3.1 Primary and Secondary Sources

Data for the study were obtained from both primary and secondary sources.

3.3.2 [bookmark: _Toc204582888]Primary data

Primary data were collected directly from respondents through questionnaires, interviews, and field observations. These sources provided firsthand information on current waste management practices, challenges, and community perceptions.
3.3.3 [bookmark: _Toc204582889]Secondary data

Secondary data were sourced from existing documents, including government reports, environmental health records, previous research studies, and policy documents relevant to solid waste management in Ilorin East Local Government Area. The use of both data sources ensured the validity and depth of the study.
3.3 [bookmark: _Toc204582890]Study Population

The study population comprised individuals and groups who were directly or indirectly involved in or affected by solid waste management activities in the study community in Ilorin East Local Government Area, Kwara State. These included: Ipata, Adua-lere, and part of isale-koko community, waste management personnel, local government officials, and business operators across urban, peri-urban, and rural communities within the LGA.
The selection of the population was aimed at ensuring a broad and representative understanding of the solid waste management system. Residents provided insights into household waste generation and disposal practices, while waste management personnel contributed professional and operational perspectives. Local government officials offered policy and administrative viewpoints, and business operators—particularly those generating significant waste—shared information on commercial waste handling. This diverse population enabled the collection of comprehensive data reflecting the realities of waste management in the study area.

3.4 [bookmark: _Toc204582891]Sampling Technique

A combination of probability and non-probability sampling techniques was employed to select respondents for the study in order to ensure diversity and representativeness. Probability sampling methods were applied to select households and waste management personnel, giving each individual in these categories a known chance of being selected. Random sampling was used to choose households across different residential communities studied in Ilorin East Local Government Area, thereby capturing a range of socio-economic and geographic conditions.
3.4.1 [bookmark: _Toc204582892]Sample Frame / Population

The study was focused on Ilorin East Local Government Area and the selected neighborhood were classified based on densities and the neighbourhood density as identify by Morenikeji et., al (2007) were adopted. Hence, the following neighbourhood were selected for the study which includes: These included: Ipata, Adua-lere, and part of Isale-koko community. Hence, the population of the selected neighbourhood is presented in the table below:
Table 3.2: Showing the study population

	



S/N
	



NEIGHBOURHOOD
	

2006 (census) population
	2025	population

projection (3.2) Growth Rate
	

Household Size
	

Percentage (%)

	1
	IPATA
	1732
	3106
	518
	23.4

	2
	ADUA-LERE
	2087
	4850
	808
	36.4

	3
	ISALE-KOKO
	3384
	5355
	893
	40.2

	Total
	
	7203
	13311
	2219
	100%


Source: research work, 2025

These three (3) selected neighborhood to participate in this study differ in various ways, including, population size, standard of living and socio-economic status of household, nature and method of waste collection and waste disposal, according to neighbourhood long time feasibility study.
3.4.2 [bookmark: _Toc204582893]Sample Size

The Sample size for this study was draw from the total population of the selected neighborhood in Minna being the origin using sample size calculator. The sample size calculator was indicated the confidence level of 95% and the confidence interval of 5%.
Table 3.3: Showing the total questionnaire required

	S/N
	NEIGHBOURHOOD
	Total Population
	Household

Size
	Questionnaire

Required

	1
	IPATA
	3106
	518
	44

	2
	ADUA-LERE
	4850
	808
	51

	3
	ISALE-KOKO
	5355
	893
	55

	Total
	
	13311
	2219
	150


Source: research work, 2025

In general the study was covered only 150 household from the total 2219household of the selected neighborhoods and in each neighborhood every 10th household will be selected for the study.
3.5 [bookmark: _Toc204582894]Data Collection Instruments

The study employed a combination of structured and semi-structured data collection instruments to obtain both quantitative and qualitative data. Structured questionnaires were used to gather

standardized responses from residents, business operators, and waste management personnel. These questionnaires included both closed- and open-ended questions covering various aspects of solid waste management such as waste generation, collection methods, disposal practices, and public awareness. In addition, semi-structured interview guides were used for key informant interviews with local government officials to gain in-depth insights into policy implementation, infrastructural challenges, and institutional responses. Direct observation checklists were also used to assess visible waste management practices and infrastructure in the study area.
3.6 [bookmark: _Toc204582895]Data Collection Procedure

The data collection process was carried out in three phases: preparation, implementation, and supervision. During the preparation phase, research assistants were trained on the administration of questionnaires and ethical considerations. In the implementation phase, questionnaires were distributed to selected respondents across urban, peri-urban, and rural communities in Ilorin East Local Government Area. Interviews with key stakeholders and direct observations were conducted concurrently to complement the survey data. The supervision phase involved regular field checks to ensure accuracy, completeness, and consistency in data gathering. Efforts were made to encourage voluntary participation and ensure informed consent from all respondents.
3.7 [bookmark: _Toc204582896]Methods of Data Analysis

After collection, the data were edited, coded, and tabulated for accuracy and completeness. Quantitative data from the questionnaires were analyzed using the Statistical Package for Social Sciences (SPSS) version 21. Descriptive statistics such as frequencies, percentages, means, and standard deviations were used to summarize the data. Qualitative data from interviews and open-
ended responses were analyzed thematically, allowing the identification of patterns and key insights related to solid waste management practices and challenges in the study area.

3.8 [bookmark: _Toc204582897]Ethical Considerations

Ethical approval for the study was obtained from the relevant institutional review board before the commencement of data collection. All participants were informed about the purpose, scope, and procedures of the research, and their informed consent was sought and obtained prior to participation. Respondents were assured of the confidentiality and anonymity of their responses, and all data collected were used solely for academic purposes. Participation in the study was voluntary, and respondents were informed of their right to withdraw at any stage without any consequences. These ethical measures were strictly adhered to throughout the research process to ensure integrity and respect for participants’ rights.

[bookmark: _Toc204582898]CHAPTER FOUR

[bookmark: _Toc204582899]DATA PRESENTATION, ANALYSIS, AND DISCUSSION

4.1 [bookmark: _Toc204582900]Introduction

This chapter presents and analyzes the data collected from respondents through structured questionnaires administered across studied areas in Ilorin East Local Government Area. The responses are organized in alignment with the research objectives and themes covering demographic characteristics, patterns of waste generation, waste collection and disposal systems, challenges in solid waste management, and interpretation based on findings in existing literature.
4.2 [bookmark: _Toc204582901]Socio-Demographic Characteristics of Respondents Table 4.2.1: Age Distribution of Respondents

	Age (years)
	Frequency
	Percentage (%)

	18 – 30
	38
	26.21

	31 – 45
	59
	40.69

	46 – 60
	31
	21.38

	60 – above
	17
	11.72

	Total
	145
	100


Source: Author’s field survey, 2025

From the tables above, a total of 150 questionnaires were distributed and 145 valid responses were received. The age distribution showed that 26.21% were between 18–30 years, 40.69% between 31–45 years, 21.38% between 46–60 years, and 11.72% above 60 years.

[bookmark: _Toc204582902]Figure 4.2.1: Sex Distribution of Respondents
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Source: Author’s field survey, 2025

From the figure above, a total of 150 questionnaires were distributed and 145 valid responses were received. Among the respondents, it was shown that among the respondents 53.10% were male while 46.90% were female

[bookmark: _Toc204582903]figure 4.2.2  Educational Level of the Respondents
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28%
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16%
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20%
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Source: Author’s field survey, 2025

Regarding educational qualifications education attainment of the respondent in the study areas, it was revealed that 15.86% had no formal education, 20% had primary education, 36.55% had secondary education, and 27.59% had tertiary education.
[bookmark: _Toc204582904]Table 4.2.2  Employment Status of Respondents

	Status
	Frequency
	Percentage (%)

	Trading
	43
	29.66

	Civil servant
	30
	20.69

	Farming
	20
	13.79

	Artisanship
	24
	16.55

	Other informal sector job
	28
	19.31



51

	Total
	145
	100


Source: Author’s field survey, 2025

The table above showing the Respondents’ occupations ranged from trading (29.66%), and with civil service of (20.69%), also of farming (13.79%), artisanship (16.55%), to other informal sector jobs (19.31%) respectively in the studied areas.
Table 4.2:3 Household Size of Respondents in the study Areas


	Household Size
	No of Respondents
	Percentage (%)

	1-5
	15
	9.8

	6-10
	22
	23.2

	11-15
	86
	42.1

	16-20
	17
	12.6

	20-25
	11
	7.0

	> 25
	4
	5.3

	Total
	145
	100.0


Source: Author’s Field Survey, 2025

The table above shows the Respondents’ household size, ranging from 1-5 household size of 9.8% , 6-10 household size of 23.2% 11-15 household size of 42.1%, 16-20 household size of 12.6% , 20-25 household size of 7.0% respectively in the study areas.

Figure 4.2.3 : Uses of buildings of Respondents in the study Areas
use of buildings
RecreAagtrioicnualItlnudraulstrial Institutional7% 2% 10%
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Residential	37%
33%
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Source: Author’s Field Survey, 2025

The figure above showing different uses of in which the respondents lands ware put, where 33% are residentials, 37% ware commercial, 7% are recreational, 11% Educational, 10% ware industrial and 2% are used for agricultural purpose respectively in the study areas.
[bookmark: _Toc204582905]Table 4.2.4: Respondents Years of Residing in Study Areas


	Years
	Frequency
	Percentage (%)

	0-5
	15
	8.8

	6-10
	25
	21.4

	11-15
	51
	30.9

	16-20
	38
	26.3



	Above 20
	16
	12.6

	Total
	145
	100


Source: Author’s Field Survey, 2025

The table above showing the year the respondents have lived in the various selected studied areas, where 8.8% have spent from 0-5years, 21.4% have spent 6-10years, 30.9% have spent up to 11- 15years, and 26.3% have spent 16-20years, 12.6% have spent above 20years in their various communities of studied.
4.3 Methods and systems employed for waste collection, transportation, and disposal in the study area
Table 4.3.0 Community Area Selected for This Research Work in Ilorin east L.G.A

	Resident
	Frequency
	Percentage (%)

	IPATA
	65
	44.82

	ADUALERE

/AMILENGBE
	43
	29.66

	ISALE-KOKO
	37
	25.52

	Total
	145
	100



Source: Author’s field survey, 2025

Most respondents resided in urban areas, which comprise of Ipata community (44.82%), Adualere
/Amilengbe (29.66%), and Isale-Koko (25.52%) areas. The demographic profile suggests a literate and economically active population, which may influence waste management practices and receptiveness to awareness programs

4.3 [bookmark: _Toc204582906]Waste Generation Patterns in the study areas Table 4.3.1	Types of waste commonly generated
	Waste type
	Frequency
	Percentage (%)

	Household
	48
	33.10

	Plastic
	36
	24.83

	Paper
	27
	18.61

	Metal
	19
	13.10

	Glass
	15
	10.34

	Total
	145
	100


Source: Author’s field survey, 2025

The tables 4.3.1 and 4.3.2 revealed that food waste constituted the highest proportion of household waste at 33.10%, followed by plastics waste (24.83%), also paper waste (18.63%), metals waste (13.10%), and glass waste (10.34%) respectively.
[bookmark: _Toc204582907]Figure 4.3.1 Quantity of solid waste bags generated by respondents
Frequency
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1	2 – 3	4 – 5	More than 5


Source: Author’s field survey, 2025

The figure above showing About the numbers of waste bags generated in a week by the respondents in the study areas whereby 22.76% of respondents generated 2–3 bags of waste weekly, 11.04% generated 1 bag, 13.79% generated 4–5 bags, and 52.41% generated more than 5 bags respectively.
4.4 [bookmark: _Toc204582908]Solid Waste Collection and Disposal Systems

Figure 4.4.1: Average waste generation in the study areas
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Source: Author’s Field Survey, 2025

Figure Shows that average waste generation per households is 0.54 kg/capita/day in Adualere – Amilengbe Community, 0.48 kg/ capita/day in Isale-Koko Community and 0.84 kg/ capita/day in Ipata Community. A higher standard of living, economic status of people and affluence results in more wastes and higher per capita generation (Mathur 2018; Irwan et al., 2012) Waste generated is higher in all households in Ipata Community compared to households in Adualere – Amilengbe Community and Isale-Koko Community revealing a higher standard of living in Ipata Community compared to the other two centers. According to Babayemi and Dauda (2009), this trend could have been influenced by the population, level of industrialization, socio-economic status of the citizens and the kinds of commercial activities that are predominant.

[bookmark: _Toc204582909]Table 4.4.2: Waste Management Storage Container of Residents
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Source: Author’s Field Survey, 2025
The figure above showing the waste storage container of the respondents where 2.6% make use of raffia basket, 13.7% use paper carton, 19.8% make use of sacks, 16.3% used metal drum, 47.6% makes used of plastic basket to store their waste respectively.
[image: ]

Picture 1: showing a solid waste dumped in a public incinerator at Ipata market area Source: Author’s Field Survey, 2025

[bookmark: _Toc204582910]Table: Location of solid waste Storage of respondents

	Location of Storage
	Frequency
	Percentage %

	Indoors
	52
	41.0

	Outdoors
	93
	59.0

	Total
	145
	100.0


Source: Author’s Field Survey, 2025

The table above showing the location of waste storage container of the respondents where 41.0% make use of their premises to keep the waste storage, 59.0% use outside their premises to keep the waste storage respectively.
[bookmark: _Toc204582911]Figure 4.4.2 : Frequency of Disposal of solid waste of respondents
Fortnight	Weekly	Monthly	Every three days	Daily
0%
0
20%
10%
20
30%
40
50%
40%
60
70%
60%
80
80%
100
100%
90%
120


Source: Author’s Field Survey, 2025

The figure above showing the Frequency of Disposal of solid waste of respondents where 2.6% disposes everyday, 11.4% disposes their waste every three days, 22,9% dispossess once a week, 43.7% disposed waste at fortnight, and 19.4% makes their disposal once in a month respectively,

[bookmark: _Toc204582912]Figure 4.4.3: Weight of solid waste Disposal of respondents
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Source: Author’s Field Survey, 2025

The figure above showing the weight of solid waste of respondents where 57.7% ware less than 5kg , 28.7% ware between 6-10kg, 13.6% were above 10kg respectively.
[image: ]

[bookmark: _Toc204582913]Picture 2: trying to messure the volume of solid waste of residents at Adulere area Source: Author’s Field Survey, 2025

4.5 Household method of waste disposal of Respondents in the study Areas

Table 4.5.1: Household method of waste disposal of Respondents In the study Areas.

	Waste Disposal
	No of responses
	Percentage (%)

	Vacant plots of land
	14
	9.6

	Public waste collector
	20
	13.4

	Private waste collector
	10
	8.3

	Burning
	7
	4.5

	Burying
	2
	1.1

	Taken to dump sites
	24
	16.3

	Waste trucks
	27
	18.6

	Use of uncompleted buildings
	15
	10.3

	Nearby bush
	11
	7.6

	Disposal in drainage
	15
	10.3

	Total
	145
	100 (%)


Source: Author’s Field Survey, 2025

The table above showing the respondents methods of waste disposal in the study areas, where 9.6% disposed on the vacant plots,13.4% disposed through the public waste collector, 8.3% disposes through private sectors, 4.5% burn their waste. Only 1.1% burying their waste, 16.3 % ware taken their waste to dump site, 18.6% are taken it to waste truck, 10.3 do make use of an uncompleted

building to disposes their waste. While 7.6 % take their waste to nearby bush, 10.3% disposes their waste in drainages.
[image: ]

Picture 3: Solid Waste Dumped Site At Ipata-Adualere Area Source: Author’s Field Survey, 2025

[bookmark: _Toc204582914]Figure 4.5.1: Cost of Waste Disposal of respondents
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Source: Author’s Field Survey, 2025

The figure above showing the Cost of Waste Disposal of respondents where 41.8% spent nothing to dispose their waste , 6.6 % spent less than #500 on disposal, 34.4 % spent less than #500-1000 on disposal while 17.2% spent above #1000 on solid waste disposal respectively.

[bookmark: _Toc204582915]Figure 4.5.2: Description of Method of Disposal of respondents
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Source: Author’s Field Survey, 2025

The figure above showing the Description of Method of Disposal of respondents where 133.2% chosen to be excellent , 29.5 % assume theirs are very good to them, 50.7 % chosen to be satisfied with their methods and 4.8% chosen theirs methods to be poor while 1.8% chosen their methods to be very poor
[image: ]

Picture 4: solid waste duped and disposed along the drainage system around isle-Koko area
Source: Author’s Field Survey, 2025

4.6 [bookmark: _Toc204582916]Public Awareness and Participation

Table 4.6.1 : Awareness Of Reuse and Recycling Sorting of Waste by Respondent

	Awareness	of	Reuse	and Recycling Sorting of Waste
	Frequency
	Percentage (%)

	We do
	64
	44.9

	We do not
	87
	55.1

	Total
	145
	100.0


Source: Author’s Field Survey, 2025

Table above examined the awareness of the respondents with recycling and reuse of waste. For sorting of waste, results showed that 44.9% stated that they sort their waste, while 55.1% of the respondents stated they do not sort their waste before disposal. Waste degrades at different rates, and some are reusable, hence sorting waste helps in improving waste management. Awareness of recycling by the respondents was examined, results showed that 67.0% of the respondents stated that they are aware, 33.0% on the other hand stated that they are not aware of recycling which showed that the awareness of recycling is there among the residents.

Figure 4.6.2 : Action taken on Sorted Waste by Respondents
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Source: Author’s Field Survey, 2025

Those that sort their waste were further asked what they do to their sorted waste, results showed that 2.0% stated that they reuse some of their waste, 21.6% opined that they sell their sorted waste to recyclers, 10.7% on their part stated that they give the sorted waste out to anyone in need of it, while 65.7% who were in the majority stated that they dispose of their sorted waste.
[image: ]

Picture 5: Trying to sort a residents solid waste duped at Adua-Lere area
Source: Author’s Field Survey, 2025

4.7 The major challenges faced by local authorities and residents in managing solid waste in the study area
Figure 4.7.2: Attitude of Community Members towards solid waste disposal in the study areas
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Source: Author’s Field Survey, 2025

The attitude of community members to waste management showed that 53.7% stated that their community members carry out incineration, 37.9% stated that they do open disposal. Only 5.3% of the respondents stated that their community members carry out compositing, while 3.1% stated that they bury their waste.

[bookmark: _Toc204582917]Figure 4.7.2: The implication of improper disposal of waste of Waste by Respondent
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Source: Author’s Field Survey, 2025

The implication of improper disposal of waste was examined, results showed that 3.5% opined that it may lead to the outbreak of diseases, 11.0% stated it can lead to flooding, majority of the respondents at 40.1% stated that it acts as breeding space for germs, 30.4% on their part stated that it causes pollution, 13.7% of the respondents stated that it impacts the health of people negatively which is consistent with the findings of Friday and Iderawumi (2017) who opined that diseases such as typhoid and cholera outbreak can arise as a result of improper waste disposal, Another 1.3% of the respondents stated that it can lead to the contamination of underground water sources.

Figure 4.7.3: Presence of Scavengers of Waste by Respondents
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Source: Author’s Field Survey, 2025

Scavengers are always on the hunt for metal parts, plastics and electronics that could be reused or recycled, they generate an income for themselves through this and help the environment in the process, results showed that 40.1% of the respondents stated that scavengers patronize their neighborhood frequently, 24.2% opined that the scavengers do visit once in a while, while 35.7% reported that they do not.



4.8 [bookmark: _Toc204582918]The challenges of waste management were examined

The challenges of waste management were examined, various challenges were identified from literature and presented to the respondents. Using a 5-point likert scale, with SA representing Strongly Agree with a score of 5, A representing Agree with a score of 4, ID representing Indifferent with a score of 3, D representing Disagree with a score of 2 and SD representing Strongly Disagree with a score of 1

[bookmark: _Toc204582919]Table 4.8.1: Challenges of Waste Management Challenges

	Challenges	of	Waste Management Challenges
	SA
	A
	ID
	D
	SD
	Mean
	Mean Score
	Rank

	Nonchalance by residents
	345
	296
	231
	14
	-
	886
	3.90
	1st

	Poor policy framework
	355
	252
	192
	32
	13
	844
	3.72
	2nd

	Lack of technical knowhow
	345
	168
	249
	56
	5
	823
	3.63
	3rd

	Lack of infrastructure
	335
	284
	162
	42
	14
	801
	3.53
	4th

	Poor maintenance
	265
	236
	213
	38
	25
	777
	3.42
	5th

	Poor resident education
	290
	252
	135
	64
	29
	770
	3.39
	6th

	High cost
	235
	156
	237
	92
	16
	736
	3.24
	7th

	Environmental pollution
	255
	156
	192
	98
	24
	725
	3.19
	8th

	Bureaucratic bottlenecks
	250
	172
	171
	74
	40
	707
	3.11
	9th

	Poor access roads
	240
	156
	162
	98
	37
	693
	3.05
	10th

	Poor accessibility
	210
	144
	171
	72
	56
	653
	2.88
	11th


Source: Author’s Field Survey, 2025

The total responses for each challenge were multiplied by the corresponding multiplier to arrive at the weighted score which was then divided by the total number of respondents to arrive at the mean, the mean was then ranked. Results showed that nonchalance by residents is the biggest challenge with a mean of 3.90, people do not really care about how they manage their waste, any

open space is fair game in most instances, indiscriminate burning also leads to fumes and smoke that can be injurious to the health of people.
Poor policy framework is ranked second with a mean of 3.72, the government policy on waste management is not clear, the government agency in charge of waste management in the State seems barely able to cover what is happening in the city center with little attention paid to the suburbs. Lack of technical knowhow is ranked third with a mean of 3.63, there is a general lack of technical competence and capability on how to sort waste, store waste, recycle waste and reuse waste both on the side of the waste management agencies and their representatives and the residents too. Lack of infrastructure is ranked fourth with a mean of 3.53, there is a lack of facilities and equipment that can aid effective waste management, trucks are often out of service to pick up waste from residential neighborhood and waste dump site are far away from the study location. Poor maintenance is closely associated with lack of infrastructure and it is ranked fifth with a mean of 3.42, the equipment and facilities needed for waste management are poorly maintained which is why it is easy for them to fall into disrepair, once equipment’s are bought and commissioned for use, there is no cohesive plan for their maintenance till they fall into disrepair.
4.9 [bookmark: _Toc204582920]Discussion of Findings of Literature

The results of this study align with previous findings by Ogwueleka (2009) and Ezeah et al. (2013), which highlight persistent challenges in waste collection, disposal, and public awareness in Nigerian cities. The high proportion of organic waste is consistent with the findings of Akinbanmi et al. (2019), while the role of informal waste collectors’ mirrors observations by Nzeadibe et al. (2012). Irregular collection schedules and the reliance on open dumping further support Olaniyi’s (2017) conclusions on infrastructural and logistical deficiencies. These findings affirm that Ilorin East shares the typical challenges experienced across many urban and peri-urban settlements in
Nigeria, underscoring the need for localized and integrated waste management reforms.

[bookmark: _Toc204582921]CHAPTER FIVE

5.0 [bookmark: _Toc204582922]SUMMARY OF FINDINGS, CONCLUSION AND RECOMMENDATION

5.1 [bookmark: _Toc204582923]Summary of findings

Solid waste management (SWM) is a critical challenge facing urban and rural areas worldwide. The exponential growth in population, urbanization, industrialization, and changes in consumption patterns have resulted in a significant increase in the quantity and complexity of solid waste generated globally (World Bank, 2018). Effective SWM is essential for maintaining public health, environmental protection, and urban sustainability, as inadequate waste management can lead to severe environmental and social problems, including air and water pollution, health hazards, and the degradation of urban aesthetics (Hoornweg & Bhada-Tata, 2012).
5.1.1 [bookmark: _Toc204582924]Socio-Demographic Characteristics of Respondents

For this research work above, a total of 150 questionnaires were distributed and 145 valid responses were received. The age distribution of our respondent ware between the range of 31-45 with the highest percentage of 40.69% which showed that majority of the respondent are grown and matured enough to give a valid information needed about the solid waste generation and management in the selected study areas.
Regarding educational qualifications education attainment of the respondent in the study areas, it was revealed that majority of our respondents are secondary school certificate holder with highest percentage of 35.6% which shows that our respondent can read, write and understand the information asked through the questionnaire and able to answer them accordingly.

Moreso, the results shows that most of the Respondents in the study areas engaged more in commercial and business transaction as their means of survival with highest percentage of 26.66% among other various occupational engagement `of our respondent.
From the findings it was reveal that, majority household size of the respondents in the study areas are between 11-15 household size with 42.1% among others, this indicated that the selected study areas for this research are one of the high densely populated areas in Ilorin east local government areas.
Furthermore, the research shows that majority of the land uses in the selected study areas are commercial land uses with 37%, follow by residential land use with 33% , which shows the most of the responded engaged in commercial activities and indicated that the study areas is surrounded by a major market in Ilorin east local government area.
The study also shows the year the respondents have lived in the various selected studied areas, with the highest years spent ware between 11-15years with 30.9% amongst others, this indicated that the respondents have live in the community enough to understand and explained the history and consequences of waste collection, generation, transportation and management in the study areas.
5.1.2 [bookmark: _Toc204582925]Waste Generation Patterns in the study areas

From the research, the study revealed that food waste constituted the highest proportion of household waste at 33.10% amongst others, which indicated that most common solid waste in the studied communities are of household waste with highest proportion of food waste. The findings also show the numbers of waste bags generated in a week by the respondents in the study areas were indicated that most of the respondents generated more than 5bags of waste in a week with

52.4% amongst others, which shows that there is more solid waste generate in the study areas than some other communities in Ilorin east local government areas.
Furthermore, the findings above show the waste storage container of the respondents where the majority makes used of plastic basket with 47.6%to store their solid waste respectively. also, the research shows that most respondents location of waste storage with 59.0% use outside their premises to keep their waste storage respectively.
5.1.3 [bookmark: _Toc204582926]Description Method of Solid Waste Disposal of Respondents

Moreso, the study reveals the Frequency of Disposal of solid waste of respondents, which indicated that most of the residents disposed their solid waste at fortnight, with 43.7%. while the findings indicated the respondents’ methods of waste disposal in the study areas, where the majority with 45.6% are taken it to waste dumped site to disposes their waste disposes their waste. From the findings it was shown the Cost of Waste Disposal of respondents where most of the residents in the study areas with 41.8% spent nothing to dispose their waste. While the study also reveals the Description of Method of Disposal of respondents where majority of the respondents with 50.7 % chosen to be satisfied with their methods of solid waste disposal.
5.1.4 [bookmark: _Toc204582927]Public Awareness and Participation on Solid Waste Generation and Management

The research examined the awareness of the respondents with recycling and reuse of waste. For sorting of waste, results showed that majority with 55.1% of the respondents stated they do not sort their waste before disposal. Waste degrades at different rates, and some are reusable, hence sorting waste helps in improving waste management. Also, the awareness of recycling by the respondents was examined, results showed that 67.0% of the respondents stated that they are aware which showed that the awareness of recycling is there among the residents and Those that sort their waste were further asked what they do to their sorted waste, results showed that some with

65.7% who were in the majority stated that they dispose of their sorted waste. The research also evaluates the attitude of community members to waste management showed that 53.7% stated that their community members carry out incineration for their solid waste disposal.
5.1.5 [bookmark: _Toc204582928]The Implication of Improper Disposal of Waste of Waste by Respondent

The implication of improper disposal of waste was examined, results showed that 3.5% opined that it may lead to the outbreak of diseases, 11.0% stated it can lead to flooding, majority of the respondents at 40.1% stated that it acts as breeding space for germs, 30.4% on their part stated that it causes pollution, 13.7% of the respondents stated that it impacts the health of people negatively which is consistent with the findings of Friday and Iderawumi (2017) who opined that diseases such as typhoid and cholera outbreak can arise as a result of improper waste disposal, Another 1.3% of the respondents stated that it can lead to the contamination of underground water sources.
5.1.6 [bookmark: _Toc204582929]The Challenges of Solid Waste Management in The Study Areas

The total responses for each challenge were multiplied by the corresponding multiplier to arrive at the weighted score which was then divided by the total number of respondents to arrive at the mean, the mean was then ranked. Results showed that nonchalance by residents is the biggest challenge with a mean of 3.90, people do not really care about how they manage their waste, any open space is fair game in most instances, indiscriminate burning also leads to fumes and smoke that can be injurious to the health of people.
Poor policy framework is ranked second with a mean of 3.72, the government policy on waste management is not clear, the government agency in charge of waste management in the State seems barely able to cover what is happening in the city center. Lack of technical knowhow is ranked third with a mean of 3.63, there is a general lack of technical competence and capability on how to sort waste, store waste, recycle waste and reuse waste both on the side of the waste management

agencies and their representatives and the residents too. Lack of infrastructure is ranked fourth with a mean of 3.53, there is a lack of facilities and equipment that can aid effective waste management, trucks are often out of service to pick up waste from residential neighborhood and waste dump site are far away from the study location. Poor maintenance is closely associated with lack of infrastructure and it is ranked fifth with a mean of 3.42, the equipment and facilities needed for waste management are poorly maintained which is why it is easy for them to fall into disrepair, once equipment’s are bought and commissioned for use, there is no cohesive plan for their maintenance till they fall into disrepair.



5.2 [bookmark: _Toc204582930]CONCLUSION

The study has examined the challenges of solid waste disposal and management in the selected urban-areas location of Ipata, Adualere /Amilegbe and isale-koko respectively. The study administered questionnaires on the residents of selected urban communities to sample their opinion on the research questions posed by this research. Analysis of results have been carried out in the previous section with the findings discussed. This study concluded that the provision for a fast- growing urban-center location like Ipata, Adualere /Amilegbe and isale-koko communities is not adequate enough, the level of physical development in the neighborhood continues to increase and it needs a commensurate government presence to help them in managing the waste they currently generate and the anticipated increased in waste generation in Ilorin east local government area of kwara state state.

5.3 [bookmark: _Toc204582931]RECOMMENDATIONS

1) The study therefore recommends that mass sensitization of the public needs to be carried out on a continuous basis to ensure that they are aware of the impact of waste on nature, their health and the aesthetics of the environment, this will help them in making better conscious decisions in the overall management of their waste.
2) This study has made several important contributions to the field of waste management in terms of theory, practice, and policy. The research aims to enhance knowledge by implementing and improving the idea of community-based waste management in urban areas, specifically in and around Ilorin Metropolis.
3) This adaptation helps us understand better how getting the local community involved can help solve specific problems like lack of infrastructure and fast urbanization.
4) The study provides practical strategies for enhancing waste reduction, recycling, and resource recovery practices by involving the community.
5) This approach aims to promote more effective and sustainable waste management systems.
This document offers recommendations based on evidence for policymakers and local authorities to improve waste management policies in urban areas.
6) The goal is to promote resilience and environmental sustainability in these communities by considering their socio-cultural context.
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[bookmark: _Toc204582933]APPENDIX

[bookmark: _Toc204582934]Questionnaire on Solid Waste Management collection, transportation and management Practices in Ilorin East LGA
SECTION A: Socio-Demographic Information
1.Age:	a) 0-20	b) 21-40	c) 41-60	d) above 61 2.Gender:
-[a]Male

-[b]Female

- [c ] Other

3. EducationalLevel:

-[a]non-formal education  [b]Primary	-[c] Secondary [ d] Tertiary

4. Occupation: a) trading b) civil servant c) self employed d) artisans

5. household size: a) 0-05	b) 06-10	c) 11-15  d) above 16

6) years of residing in the neighborhood : a) 0-05	b) 06-10	c) 11-15  d) above 16

[bookmark: _Toc204582935]SECTION B: Solid Waste Generation

6. What	type(s)	of	waste	do	you	commonly	generate?	(Tick	all	that	apply)

· [a	]	Food	waste[	b]	Plastics[	c]	Paper[	d]	Glass[	e]	Metals

· [ ] Others (please specify): 	

7. On  average,  how  many  bags  of  waste  does  your  household  generate  per  week?

[a ] 1[ b] 2–3[ c] 4–[d ] More than 5

[bookmark: _Toc204582936]SECTION C: Waste Collection and Disposal

8. Who is responsible for collecting your household waste?

[ a] Government agency [b ] Private company[ c] Informal waste collectors [ d] Self-disposal

9. How frequently is waste collected from your area?

[ a] Daily [b ] Twice a week [ c] Weekly [ d] Irregular [ e] Not collected

10. Where is your waste typically disposed?

[ a] Authorized dumpsite [ b] Roadside [ c] Drainage [ d] Backyard burning [ e] Truck pusher

[bookmark: _Toc204582937]SECTION D: Challenges in Waste Management

11. What challenges do you face with waste disposal? (Tick all that apply)

[ a] Irregular collection [b ] Lack of disposal facilities [ c] Poor access roads [d ] High cost of private disposal [ e] Lack of awareness [ f] Others: 	
[bookmark: _Toc204582938]SECTION E: Public Awareness and Participation

12. Are you aware of any waste management policies or regulations in your area? [ a] Yes [ b] No
13. Do you practice waste segregation (e.g., separating recyclables from other waste)? [ a] Yes [ b] No
14. Are  there  any  public  awareness  programs  on  waste  management  in  your  area?

· [ a] Yes [ b] No

15. Would you be willing to participate in community-based waste management initiatives?

· [a ] Yes [b ] No [ c] Maybe

[bookmark: _Toc204582939]SECTION F: Environmental and Health Impacts

16. Have you observed any environmental issues related to poor waste management in your area?
· [ ] Yes  - [ ] No	If Yes, specify: 	

17. Have you or your household members experienced any health problems you believe are related to poor waste management
[ a] Yes - [b ] No

If Yes, specify: 	

[bookmark: _Toc204582940]SECTION G: Private Sector and Informal Actors

18. Are there informal waste pickers operating in your area? [ a] Yes [ b] No [ c] Not sure
19. In your opinion, how can private or informal actors be better integrated into waste management?


[bookmark: _Toc204582941]SECTION H: Suggestions for Improvement

20. What measures do you suggest to improve waste management in Ilorin East LGA?
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