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[bookmark: _Toc147923021]ABSTRACT
[bookmark: _Toc126737792]Waste management poses a challenge for city authorities worldwide, making it a major problem in developing countries, including Ghana. The purpose of this study is to examine the knowledge, attitude, and practice (KAP) of solid waste management (SWM) of residents of the Mangu community in the Wa Municipality in the Upper West Region of Ghana. The study used a sequential mixed method design to sample 363 respondents for quantitative analysis using a questionnaire, and interviewed 5 key informants for qualitative analysis using an interview guide. The quantitative data were analysed using descriptive statistics, frequencies, percentages, cross-tabulation with chi-square test, and correlation analysis at a 95% confidence interval. In addition, the qualitative data were analysed using thematic analysis, with informants’ views coded and categorised into themes to further explain the quantitative results. The results showed that residents of Mangu had good knowledge of the types of solid waste they generated. The results indicate that residents of the Mangu community have a positive attitude towards SWM. However, in practice, the results indicate that residents of the Mangu community exhibit poor SWM practices. Consequently, this study found a linear relationship between KAP among the residents. That is, an increase in residents’ knowledge of SWM significantly increased their attitude toward and practice of SWM. The socio-demographic factor associated with KAP was occupation, which was significantly associated with knowledge of SWM. Gender, age, number of children and people living in the household, occupation, and length of stay in the community were also associated with residents' attitudes towards SWM. However, socio-demographic factors did not have a significant association with poor SWM practices in the Mangu community of Wa Municipality. The study concludes that there is a linear relationship between the KAP of SWM residents in the Mangu community and recommends that the Wa Municipal Assembly, along with sanitation stakeholders, prioritise promoting public education about SWM.
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[bookmark: _Toc147923028]INTRODUCTION
0. Background of the Study
Globally, the quantity of solid waste generated is rising faster than the rate of urbanisation. The world’s cities generated 1.3 billion tons of solid waste per year, amounting to a rate of 1.2 kg per-person per-day in 2012(Tassie&Endalew, 2020). Scholars have argued that, with the rate of population growth and rapid urbanisation, municipal solid waste generation is likely to rise to 2.2 billion tons by 2025 (Akhtar et al., 2017; AOIKE, 2019). Population growth and urbanisation are solely responsible for the high generation of solid waste(Tassie&Endalew, 2020).Thus, irrespective of the context, solid waste is directly and/or indirectly one of the biggest challenges in cities worldwide (UN-Habitat, 2010). Currently in Sub-Saharan Africa, 62 million tons of municipal solid waste is generated per year with 0.65kg per-person per-day (Tassie&Endalew, 2020). It has been stipulated that urban dwellers in sub-Saharan Africa will generate three times the current quantity of solid waste by 2050 (Kaza et al., 2018), and Ghana is no exception.
In Ghana, over 12,710 tons of solid waste are generated daily, with only ten percent collected and disposed of at designated dumping sites(Lissah et al., 2021). In Accra and Kumasi, over 3,000 tons of solid waste are estimated daily, but only 10% is collected (Dauda et al., 2015). Solid waste is any material that comes from domestic, commercial, and industrial sources arising from human activities and is regarded as valueless to the people who possess it and are discarded as unusable (Puopiel, 2010). Municipal solid waste is unwanted material or waste primarily generated from households and municipal services(Laor et al., 2018).It includes waste generated by households; commercial waste from shops, hotels, garages, and agriculture; and facilities such as schools, nursing homes, prisons, and public spaces such as streets, bus stops, parks, and gardens (Teferi, 2022).Yeung and Chung (2017) categorised solid waste into waste types (food, plastic, paper, glass, metals, and e-waste) and waste sources (construction and municipal wastes, including domestic, commercial, and industrial wastes). Solid waste management refers to the source separation, storage, collection, transportation, and final disposal of waste in an environmentally sustainable manner(Puopiel, 2010). Managing solid waste well and affordably is one of the key challenges of the 21st century (UN-Habitat, 2010). Proper management of solid waste is essential for building a sustainable and livable city (World Bank, 2019).
However, over 2 billion people worldwide still lack access to solid waste collection services, with the lowest collection rates observed in low-income countries(Rodic & Wilson, 2017). Solid waste management is a major challenge for government authorities worldwide (Dauda et al., 2015; Yeung & Chung, 2017). It is argued that municipal solid waste management is currently the greatest challenge faced by waste managers worldwide(Alfaia et al., 2017). Maalouf et al. (2020) have estimated that over 2 billion metric tons of Municipal Solid Waste (MSW) are generated globally with predictions to reach 2.59 billion metric tons by 2030. The expansion of urban areas, changing patterns of consumption and industrialisation coupled with scarce natural resources, and the extensive use of traditional landfill systems have resulted in an increase in municipal waste generation, which deteriorates the quality of the environment and poses a risk to sustainable development (Mandal, 2019; Karak et al., 2012). As the population increases and consumption patterns change, the quantity of waste generated in municipalities increases with a commensurate increase in the non-biodegradable component (Rajashekar et al., 2019; Khandelwal et al., 2019). Plastic waste and greenhouse gas emissions are critical issues facing municipal solid waste management (Moharir et al., 2019; Maria et al., 2019). One study indicated that improper municipal solid waste disposal and management causes all types of pollution, such as air, soil, and water (Tassie&Endalew, 2020). Problems in waste generation and management in developing countries have become environmental problems facing urban dwellers (Lissah et al., 2021).
Managing municipal solid waste includes the introduction of a waste policy, waste technology selection, and the availability of appropriately trained people in the waste management sector (Kumar et al., 2017; Daskal et al., 2019). Waste reduction at the generation level is one of the key principles of the waste policy. Inappropriate waste management methods can have adverse effects on the environment (particularly biodiversity and ecosystems), climate, and human health (European Union, 2015).
In Ghana, the increase in population and rapid urbanisation have resulted in the generation of large quantities of solid waste across major cities and municipalities, exceeding the ability of local authorities to manage and dispose of waste in a sanitary manner (Lissah et al., 2021). In all urban areas of Ghana, solid waste is indiscriminately thrown in the streets, drains, or sea, crudely dumped at unapproved dumpsites, or burned on-site (Ministry of Sanitation &Water Resources, 2020). Scholarly assessment of solid waste generation and management in Ghana is minimal. Studies have assessed this phenomenon differently. For instance, Adu-boahen et al. (2014) assessed waste management practices in Ghana and their challenges and prospects in the Jukwa Central Region. Puopiel (2010) also investigates solid waste management in Tamale Metropolitan Area. Dauda et al. (2015) demonstrate interest on residents’ perceptions and attitudes towards urban solid waste management in the Berekum Municipality. Similarly, Lissah et al.(2021) studied urban solid waste management in Ghana and the perspectives and experiences of municipal waste company managers and supervisors in an urban municipality. Odonkor et al. (2020) assessed household solid-waste management in a large Ghanaian district. Dongballe(2016)examined solid waste management in the Wa Municipality, its challenges and options, while only Essuman (2017) showed interest on the knowledge, attitudes and practices of coastal communities on waste management in Ghana. Evidence shows that abysmal representation is made of residents’ knowledge, attitudes, and practices regarding solid waste management in Ghana. 
This study fills this gap by assessing residents’ knowledge, attitudes, and practices regarding solid waste management in the Mangu Community of Wa Municipality of Ghana. This study is important because rapid population growth and urbanisation coupled with industrialisation results in huge volumes of waste generation, which necessitates this study to determine the knowledge, attitude, and practices of residents on solid waste management. Therefore, this study contributes to the knowledge, policy, and theory of how best solid waste management practices can facilitate participatory sustainable cleaner local cities in Ghana.
[bookmark: _Toc147923029]1.2 Problem Statement
Managing solid waste well and affordably is one of the key challenges of the 21st century and a key responsibility of the city government worldwide (UN-Habitat, 2010).Rapid urbanisation and population growth are solely responsible for the high generation of solid waste, even though the aim of urban solid waste management is to collect, treat, and dispose of solid waste generated by urban dwellers, and 30–60% of all urban solid waste in developing countries is uncollected and less than 50% of the population is served (Tassie&Endalew, 2020). Improper management of solid waste poses a threat to human health and the environment (Essuman, 2017; Lissah et al., 2021). Solid waste management in cities is a complex activity involving the collection, transportation, recycling, resource recovery, and disposal of the solid waste generated by city dwellers (Lema et al., 2019; Puopiel, 2010). Municipal solid waste is composed of different wastes generated by households and different institutions, such as schools, hospitals, slaughterhouses, and public toilets. Municipal wastes are ineffectively managed in developing countries because of the alarmingly increasing solid waste generation which exceeds the capacity of cities and municipalities. Waste collection rates are often lower than 70% in low-income countries, and more than 50% of the collected waste is often disposed of through uncontrolled landfilling (Lema et al., 2019).
Ghana, as a developing country, faces many challenges regarding solid waste management due to its actions towards waste management (Essuman, 2017). Solid waste in Ghana is indiscriminately thrown into drains, the sea, streets, crudely dumped at unapproved sites, or burned on-site.  The challenges in household practices regarding solid waste disposal are compounded by inadequate, ineffective, and unaﬀordable service delivery arrangements. In most cases, waste transfer stations (such as skips) are poorly located, inadequate in number, and irregularly emptied. Regular door-to-door collection services, although reasonably widespread, are selective in terms of who they serve because of poorly deﬁned or unenforced zoning. In many Metropolitan, Municipal and District Assemblies (MMDAs), service providers are not accountable for the quality of services they deliver because of weak governance, procurement, and monitoring and evaluation systems. These problems also extend to waste disposal and land ﬁll sites which are poorly managed, lack capacity, and are unsafe.  Moreover, waste reduction, reuse, and recycling activities remain extremely localised and small-scale (Ministry of Sanitation and Water Resources 2020).
Ghana has almost all institutions, agencies, and policies for solid-waste management at all levels of government. However, paradoxically, all major cities in Ghana are still struggling with solid waste management which threatens the health of residents and the sustainable development of the nation (Dauda et al., 2015). As a result, Ghana has experienced intermittent outbreaks of diseases, which have become increasingly regular in recent years as urbanisation continues. The most recent outbreak occurred between June 2014 and January 2015, when over 28,000 cholera outbreak cases were reported, resulting in 243 deaths (Ministry of Sanitation and Water Resources, 2020).The knowledge, attitudes, practices, and perceptions of people within a geographical area towards solid waste management could be influential factors compounding the problem of solid waste management in the country. 
As a result, a study found that the dominant form of waste that the people generate were solid in nature. It was further revealed that a considerable number of residents disposed of their solid waste mainly by burning (Adu-boahen et al., 2014). In addition, Baidoo (2017) revealed that the Metropolitan, Municipal, and District Assemblies (MMAs) do not have sufficient skips within Mankessim, resulting in the township being regularly littered with solid waste. 
[bookmark: _Hlk144417482]Solid waste management in the Wa Municipality of the Upper West Region of Ghana was investigated.  Owusu-Sekyere et al. (2017) focused on solid waste generation, planning, and projection in Wa. Their results indicate that without structural interruptions to the current solid waste generation trends, by 2026, the quantity of solid waste that will be generated in Wa may be six times more than that in 2016. Ampofo et al. (2022) study considered the selection of a suitable site for the disposal of municipal solid waste generated within the Wa Municipality of the Upper West Region of Ghana, using multi-Criteria Evaluation technique. The results showed a total of three (3) proposed suitable sites, out of which a site with reasonably optimal distance and easily accessible roads was preferred as the most suitable site for municipal solid waste disposal (landfill) in the Wa Municipality. Bowan et al. (2023) examined household solid waste management in the Wa Municipality. Their study revealed that there was no pretreatment or processing of the collected waste before final disposal. Kosoe et al. (2023) focused on the processes and factors affecting household solid waste collection in a rapidly growing municipality in the Upper West Region of Wa Municipality. Their findings showed that the main waste collection modes were house-to-house and communal container collection. The study further found that arrangements for financing the local government, partisan politics in the local government, and weaknesses in skills and logistics were factors affecting the ability of local governments to effectively collect and manage waste. Ampofo (2020) assessed waste disposal management practices in selected Senior High Schools in the Wa Municipality. His findings revealed that there were no proper waste dump sites in most of the schools. Findings also showed that waste are been thrown away without separation in Senior High Schools within the Wa Municipality.  
Despite these studies in the Wa Municipality and the existence of the Environmental Protection Agency, the Wa Municipal Assembly, and Zoomlion’s Ghana Limited, little is known about residents’ knowledge, attitudes, and practices regarding solid waste management in the Wa Municipality. This study assessed the knowledge, attitudes, and practices of residents regarding solid waste management in the Mangu Community of the Wa Municipality in the Upper West Region of Ghana.

[bookmark: _Toc147923030]1.3 Research Questions
Main Research Question
How are residents’ knowledge linked to their attitudes and practices of solid waste management in the Mangu community in the Wa Municipality?  
Sub-research Questions
1. How has residents’ knowledge influenced solid waste management in the Mangu community in the Wa Municipality?
2. How has the attitude of residents in the Mangu community of Wa Municipality influenced solid waste management?
3. What solid waste management practices are employed by residents of the Mangu community?
[bookmark: _Toc147923031]1.4 Research Objectives
Main Research Objective
To examine how residents’ knowledge is linked to their attitude toward and practice of solid waste management in the Mangu community of Wa Municipality.
Sub-research Questions
1. To assess the level of residents’ knowledge of solid waste management in the Mangu community of Wa Municipality.
2. To examine residents’ attitudes toward solid waste management in the Mangu community of Wa Municipality.
3. To investigate the solid waste management practices employed by residents of Mangu community
[bookmark: _Toc147923032]1.5 Significance of the Study
The issues of improved waste management and sustainable natural environments have become a major developmental challenge in Ghana, especially in major cities in recent times. This issue has attracted the attention of institutions and individuals, making efforts to find lasting solutions to the problem. This study aimed to explore the knowledge, attitudes, and practices of residents regarding solid waste management. This is intended to drive appropriate strategies and recommendations to ensure proper solid waste management in the Mangu community in the Wa Municipality to achieve a sustainable development goal (11), which seeks to ensure sustainable cities and communities.
Despite the immensity of the problem of waste management in the country, very little research on the knowledge and attitudes of residents toward solid waste management has been conducted in the municipality. This study serves as a reference point to Municipal Assembly and Waste Management Institutions as far as policy implementations on waste management are concerned in communities. In this case, it gives them an in-depth understanding of the problems of solid waste management and the best possible strategies to mitigate the situation. Additionally, the study contributes to existing bodies of knowledge on solid waste management in relation to the environment, sanitation, and health, and also stimulates further research on the subject in other municipalities. The findings are useful to local administrators such as the Municipal Assembly, Environmental Health Agency, and Zoomlion’s Ghana, as they are utilised to address key solid waste management loopholes in the area. This study also helps stakeholders in the implementation of interventions that would reduce the burden of solid waste management in communities.
[bookmark: _Toc147923033]1.6 The Scope of the Study
Geographically, this study was conducted in the Mangu community of the Wa Municipality of the Upper West Region of Ghana. This study was conducted among male and female household heads to determine the differences in their knowledge, attitudes, and practices of solid waste management. The Mangu community was chosen because it was observed to have challenges with solid waste management in the municipality.
Conceptually, the study assessed the knowledge, attitudes, and practices of residents in Mangu regarding solid waste management. The investigation also covered residents’ willingness to pay for solid waste collection and final disposal services because proper knowledge, attitude, and practices of residents regarding solid waste are a key step towards ensuring sustainable and cleaner cities in Ghana.  
[bookmark: _Toc147923034]1.7 Organization of the Study
This study is organized into five (5) chapters. Chapter one contains the background, problem statement, research questions and goals, and the significance and scope of the study. Chapter two contains a literature review of concepts, empirical and theoretical foundations, and conceptual frameworks that guided the study and ends with a chapter summary. Chapter three deal with the research methodology. In particular, it provides information on the study profile, research philosophy, approach design, sampling, methods of data collection and analysis, data validity, reliability, and ethical considerations. In Chapter Four, the outcomes of the results are presented, analysed, and discussed with previous studies, and used as a basis for the separation from the theory and/or conceptual framework of the study. The fifth chapter contains a summary of the results, conclusions, and recommendations of the study as well as the contribution to knowledge and/or study limitations.


[bookmark: _Toc147923035]CHAPTER TWO
[bookmark: _Toc147923036]SOLID WASTE MANAGEMENT: KNOWLEDGE, ATTITUDE AND PRACTICE
[bookmark: _Toc147923037]2.1 Introduction
This chapter reviews the definition, types, and sources of solid waste, global trends in solid waste generation, solid waste management, global solid waste management practices, solid waste management in Africa, solid waste management in Ghana, solid waste management challenges in Ghana, environmental and health risks of waste management, factors influencing household SWM, and knowledge, attitude, and practice towards solid waste management. The research utilised the Theory of Planned Behaviour (TPB) and the KAP Model which underpins the study and conceptual framework, and concludes with a chapter summary.
[bookmark: _Toc147923038]2.2 Definition, Types and Sources of Solid Waste
Waste is an unavoidable byproduct of most human activities and is an unwanted material, whether solid, liquid, gaseous, or radioactive, deposited on the environment in such a volume and composition likely to alter the environment (Muiruri, 2022). For this study which focuses on solid waste management, solid waste refers to refuse, garbage, and sludge from commercial, residential, and industrial activities (Nyaguthii 2019). It is any material that comes from domestic, commercial, and industrial sources arising from human activities regarded as valueless to the people who possess it and is discarded as unusable (Puopiel, 2010). Solid waste is a type of waste that is not liquid, such as plastic bags, broken bags, leftovers, and food scraps (Teferi, 2022). Augustino et al. (2015) viewed solid waste as organic and inorganic waste materials resulting from human and animal activities and is no longer needed, but needs to be discarded due to its value loss to the possessor. Similarly, solid waste is unwanted material or waste that is primarily generated from households and municipal services (Laor et al., 2018).  This study refers to solid waste as any item regarded as valueless, unusable, and disposed of. These solid wastes are categorised based on their various sources. The subsequent section presents the types and sources of solid waste.
With rising population growth, rapid urbanisation, and industrialisation, there has been a significant rise in the amount of solid waste generated worldwide. The solid waste generated is broadly classified as biodegradable and non-biodegradable (Parkar et al., 2021; Velvizhi et al., 2020). Biodegradable solid waste refers to any organic waste which can be decomposed by the action of microorganisms, such as kitchen waste, garden waste, sanitary waste, and vegetable waste. On the other hand, non-biodegradable solid waste does not decompose by the action of microorganisms such as plastic, rubber, and metal waste containers (Parkar et al., 2021). According to Puopiel (2010), solid waste is considered combustible and noncombustible. Combustible materials include paper, plastics, yard debris, food waste, wood, textiles, disposable diapers, and other organics, whereas non-combustibles include glass, metal, bones, leather, and aluminum (Puopiel, 2010). These types of solid wastes are generated depending on the source. Teferi(2022) stated that solid waste is generated from households, commercial shops, hotels, garages, agriculture, and facilities, such as schools, health facilities, prisons, streets, bus stops, and parks. Yeung and Chung (2017) categorised solid waste into waste types (food, plastic, paper, glass, metals, and e-waste) and waste sources (construction and municipal wastes, including domestic, commercial, and industrial wastes). Solid waste can also be classified as hazardous and non-hazardous, depending on the inherent dangers associated with its physical and chemical properties. Based on the literature, solid waste can be better classified by type, in relation to the sources of generation (see Table 1).
[bookmark: _Toc142340954][bookmark: _Toc147923102]Table1: Typical solid waste, generator and the associated sources
	SOURCE
	TYPICAL WASTE GENERATORS
	TYPES OF SOLID WASTE

	
Residential
	
Single and multifamily dwellings
	Food wastes, rubbish, ashes, paper, cardboard, plastics, textiles, wood, metals, glass etc.

	
Commercial
	Stores, restaurants, markets, office buildings, hotels, etc.
	Food wastes, rubbish, paper, cardboard, plastics, wood, glass, metals, etc.

	
Industrial
	Construction sites, fabrication, light and heavy manufacturing, refineries, power and chemical plants, mineral extraction and processing 
	Demolition and construction wastes, special wastes, hazardous wastes, housekeeping wastes, packaging, food wastes, process waste, etc.

	Institutional 
	Schools, hospitals, prisons, government centres
	Plastics, papers, cardboard, wood, food wastes, glass etc.

	Construction & Demolition 
	New construction sites, road repairs, renovation sites, demolition of buildings
	Wood, steel, concrete, dirt, plastics, etc.

	Municipal Services
	Street cleaning, parks, landscaping, beaches, recreational areas, water & wastewater treatment plants, etc.
	Street sweeping, general waste from parks, beaches, and other recreational areas, 

	Agriculture 
	Crops, orchards, vineyards, dairies, feedlots, farms.
	 Spoiled food waste, animal droppings, fertilizer bags, chemical plastic bottles or containers, etc.


Source: Modified from Dongballe (2016).
[bookmark: _Toc147923039]2.3 Global Trends in Solid Waste Generation
Solid waste generation continues to increase at both domestic and industrial levels around the world, resulting from rising consumption patterns caused by population growth, particularly in developed countries, where it is 6-times that of developing countries (Muiruri, 2022).
Waste generation varies with affluence. However, international and national variations as well as generation rates within the same municipality can be significant. While other countries lack data on solid waste generation, developed nations have the most comprehensive and consistent. In Latin America and the Caribbean, the total amount of waste generated per-year is 160 million tones, with per capita values ranging from 0.1 to 14 kg/capita/ day, and an average of 1.1 kg/capita/day. The annual waste generation in East Asia and the Pacific Region is approximately 270 million tons (World Bank, 2012). This quantity is mainly influenced by waste generation in China, accounting for 70% of the regional total. Per capita waste generation ranges from 0.44 to 4.3 kg per person per day for the region, with an average of 0.95 kg/capita/day(see Muiruri, 2022; World Bank, 2012). According to the World Bank global review on solid waste management report, South Asia, generates approximately 70 million tonnes of waste per-year, with per capita values ranging from 0.12 to 5.1 kg per person per-day and an average of 0.45 kg/capita/day, whereas Eastern and Central Asia, generates at least 93 million tons per-year, with per capita waste generation ranges from 0.29 to 2.1 kg per person per day, with an average of 1.1 kg/capita/day (World Bank, 2012). Previous studies revealed that Africa, particularly Sub-Saharan Africa, generates 62 million tonnes of solid waste annually, with per capita waste generation ranges from 0.09 to 3.0 kg per-person per-day, with an average of 0.65 kg/capita/day (see Muiruri, 2022; World Bank, 2012).There is an expected increase in the global annual generation of municipal solid waste to reach 1.3 billion metric tons or 1.2 kilograms per-person every-day. Studies predict that, if current global trends continue, solid waste generation will increase five-fold by 2025 (Muiruri, 2022; UN-Habitat, 2010).
Consequently, developed and developing countries have employed different methods to manage solid waste. While developed countries have established measures for minimizing household waste and subsequently disposing it in landfills, the poor and developing countries’ household waste accounts for more than 60% of all solid waste, with collection rates usually less than 70%, and the rest are dumped in unregulated landfills (Muiruri, 2022).
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Solid waste management is understood to be a controlled way of handling waste materials from sources through recovery processes to disposal. It involves the control of the generation, storage, collection, transportation, processing, and disposal of solid waste with the aim of protecting environmental quality, human health, and preservation of natural resources (Peprah et al., 2015). According to WHO (2021), solid waste management starts with the generation, collection, transport, treatment, and final disposal of waste. It encompasses all the activities needed to handle solid waste, from inception to final disposal. These activities include collection, transfer, treatment, disposal, monitoring, and regulation (Nyaguthii, 2019). Puopiel (2010), point out six main elements of solid waste management which include; waste generation, waste storage, waste collection, transfer and transport, processing, recovery and recycling, and final disposal. This implies that when solid waste is generated, it is first stored in either dustbins or skips; then, it is collected and disposed of in landfills. In addition, when waste is collected, it can be transferred from small collection equipment, such as the tricycle, to a bigger truck for final disposal. On the other hand, waste collected can be processed and recovered for reuse (Puopiel, 2010).
However, this study adopted a waste management hierarchy to assess residents’ knowledge, attitudes, and practices of solid waste management. The waste management hierarchy provides a model of potential options for solid waste management, including waste prevention (reduction), reuse, recycling, recovery, and disposal (Figure 1). The model indicates an order of preference for actions to reduce and manage waste, presented diagrammatically in the form of a pyramid(Cole et al., 2019; Karunarathne, 2015; Mensah, 2020).
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The first principle of the waste hierarchy is to prevent or reduce waste generation (Cole et al., 2019; Yakubu & Zhou, 2018). This method has been used to reduce the quantity of solid waste generated (Cole et al., 2019). It deals with processes to reduce the quantity of solid waste and the negative impacts of waste generated on the environment and human health (Yakubu & Zhou, 2018). Karunarathne (2015) explained waste reduction in three perspectives; reducing the amount of raw materials and energy used per product by changing the design of the product or changing the production process, or reducing the quantity of production by extending the life of products or improving repair and maintenance technologies, or reducing the amount of disposed waste by decreasing the volume of waste or by selecting recyclable raw materials.
Reduction also includes consumer behaviour, with waste avoidance practices, such as re-using items, repairing broken items, and resisting purchases (Cole et al., 2019). According to Mensah (2020), waste prevention means eliminating or reducing the amount or toxicity of waste, including recyclables, while waste reduction means reducing the amount of waste produced through greater efficiency in the use of resources. The most effective way to deal with solid waste is to prevent waste generation, a practice known as source reduction, which includes minimizing the use of raw materials in the production process and purchasing or consuming only the necessary amount (Bhada-Tata &Hoornweg, 2016).This is an ideal situation, which means that no waste will be generated, or some classification of solid waste will be prevented if prevention works effectively within cities (Yakubu & Zhou, 2018). The reduction (R1) of solid waste comprises re-using items, bulk purchasing, reduction of packaging material, and product redesign (Yakubu & Zhou, 2018).This can be achieved through careful selection of durable materials and incentivizing changes in consumer behavior (Bhada-Tata & Hoornweg, 2016).
There are policies that affect behavioural changes towards solid waste generation and management. According to Bhada-Tata and Hoornweg (2016), these policies are successful in various cities which includes; bans on plastic bag usage and variable pricing for trash collection (commonly called “pay-as-you-throw” schemes). For instance, in South Korea, the amount of waste disposed of decreased by 18% in the first year after the introduction of a volume-based waste fee system, and the amount of recyclables collected increased 18 times within 20-years. Such policies have multiple co-benefits beyond the obvious benefits of extending the life of landfills and conserving resources, decreasing the costs of collection and disposal, providing employment opportunities, and mitigating climate change (Bhada-Tata &Hoornweg, 2016).This is the most favoured treatment method for solid waste management because of its ability to protect the environment and human health, and provide economic returns (Yakubu & Zhou, 2018).
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Reuse is the process of re-using waste items back into use instead of discarding them (Mensah, 2020).The reuse (R2) of generated solid waste comprises the reutilisation of items rather than discarding them as waste and purchasing new ones(Yakubu & Zhou, 2018). This refers to the selection of durable materials that can be used several times (Bhada-Tata &Hoornweg, 2016).
Reuse is the repeated use of products, such as reusable cups, returnable bottles, used clothing, and re-using parts of dismantled products (Karunarathne, 2015).Reusable items for example may include plastic bottles or containers, rechargeable batteries and using durable shopping bags in place of plastic bags. Additionally, the introduction of fees and penalties for specific types of solid waste items may result in waste reuse.  A study by Bhada-Tata and Hoornweg (2016) established that introduction a five percent tax on disposable plastic and paper bags in Washington, D.C. has reduced plastic bag consumption, encouraged residents to reuse, and raised revenue that was used to fund clean- ups in the local Anacostia River. Thus, reuse offers significant benefits by reducing the environmental impact of waste through the extension of product lifetime (Cole et al., 2019).
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Recycling is the processing of waste materials into new commodities with economic value, by which resources are conserved and waste is generally minimized (Bhada-Tata &Hoornweg, 2016). Recycling (R3) encompasses the process of collecting items that are not used, used, and reused, which are considered waste, sorting, pre‑treatment, and processing into secondary raw materials or finished goods (Yakubu & Zhou, 2018). Recycling is viewed by Mensah (2020) as involving the transformation or reprocessing of waste materials into new products. In addition, recycling involves the use of all or parts of a used product as raw material in the same or other products by shredding, recovering valuable materials, or other proper measures(Karunarathne, 2015). The recycling of waste materials aids in waste reduction, ensures environmental cleanliness, preserves landfill space, and reduces greenhouse gas emissions. A policy that helps address the growing problem of solid waste is “Extended Producer Responsibility (EPR)”, which requires the producers of a product to maintain responsibility throughout its full life cycle. This policy encourages producers who have the most control over product design, production, and packaging to reduce toxicity and simplify product recycling. This can be established in both high-income and low-income countries, such as Ghana, at the local and national levels (Bhada-Tata &Hoornweg, 2016). Composting is another form of recycling that involves the use of organic materials as the main raw materials(Yakubu & Zhou, 2018). Composting is the process of breaking down organic waste in the presence of oxygen into a nutrient-rich soil conditioner, over a period of weeks to months. This reduces the volume of organic waste by as much as 90% (Bhada-Tata &Hoornweg, 2016). 
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Although not all solid waste can be reduced, reused, or recycled, energy can be recovered from such waste instead of being dumped(Mensah, 2020).Recovery produces energy and materials from waste and includes incineration of residual waste that cannot be otherwise recycled, anaerobic digestion, gasification, and pyrolysis (Hoornweg&Bhada-Tata, 2012).
The elements of processing and recovery comprise all the equipment, technologies, and facilities used to improve the efficiency of other functional elements and to recover usable materials, conversion products, or energy from solid waste. Separation operations have been planned to recover valuable resources from the mixed solid wastes delivered to transfer stations or solid waste processing plants (Puopiel, 2010). Sustainable waste management practices require optimization of the recovery of materials and energy from different waste streams to minimize the environmental impact while maximizing the utilization of potential material and energy sources (Mensah, 2020).
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Waste disposal is the final and least preferred stage of the solid waste management hierarchy. This involves the collection and disposal of waste at landfill sites (Mensah, 2020). It also includes the disposal of solid waste in designated areas, such as dumping sites, landfills, incinerators, or energy recovery centres (Muiruri, 2022). According to the literature, the final disposal of waste is the ultimate fate of all solid wastes, whether they are residential wastes or any other source, collected and transported directly to landfill sites (Dongballe, 2016; Puopiel, 2010). A landfill was described by Muiruri (2022) as the final disposal site for all types of waste after recyclable elements have been separated for various uses, and other biodegradables have been taken from the garbage for use as compost, heat, electricity, or after incineration. 
Figure 1 demonstrates the Traditional Waste Hierarchy and the New Waste Management paradigm (Essuman, 2017). This is performed in a planned manner to preserve the physical environment and promote public health. The waste management pyramid demonstrates how actions must be taken. From the new waste management paradigm, the first action must be taken to prevent waste generation, followed by reducing and re-using waste, recycling, waste recovery to energy, and waste disposal in landfills. Waste disposal in landfills is the last resort only when waste has not been prevented, diverted, or recovered in the preceding steps.  The New Waste Management Paradigm is the reverse of Traditional Waste Management Hierarchy.
Every household is responsible for ensuring a healthy environment by minimizing the quantity of solid waste generated. This responsibility has brought about a new waste management hierarchy with the objective of reducing the volume of waste generated in landfills. The New hierarchy emphasizes reduction, reuse, and recycling (3Rs). The hierarchy aids in reducing the environmental impact of solid waste and promoting quality of life.
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[bookmark: _Toc142664168]Figure 1: Solid waste management hierarchy
Source: See Essuman (2017; p:8)
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Solid waste management refers to the management of the chain of processes that starts with discharge/storage and extends through the collection, intermediate, treatment, and final disposal of waste materials, including hazardous and non-hazardous waste. Currently, global solid waste generation levels are approximately 1.3 billion tonnes per year, and are expected to rise to approximately 2.2 billion tonnes per year by 2025. This represents a significant increase in per capita waste generation rates, from 1.2kg to 1.42kg per-person per-day in the next 15-years (World Bank, 2012). However, global averages of solid waste generation are broad estimates with varied rates by region, country, city, and even within cities. Municipal solid waste generation rates are influenced by public habits, economic development, the degree of industrialisation, and the local climate. Largely, the higher the economic development and rate of urbanisation, the greater the amount of solid waste generated. Income levels and urbanisation are highly correlated, and as disposable incomes and living standards increase, the consumption of goods and services correspondingly increases, thus increasing the amount of waste generated. According to the World Bank (2012), urban residents produce approximately twice as much waste as their rural counterparts do. Therefore, solid waste management begins by reducing solid waste generation to collection, transport, treatment, and disposal of waste (WHO, 2021).According to the World Health Organization, it is important to note that in solid waste management, the concept of "away" or "throwing away" waste does not exist. The complexities and integrated nature of materials and pollution are quickly apparent, with waste incineration presenting challenges to air pollution and ash disposal, and landfills requiring land availability and often facing opposition from neighbouring residents. Solving one problem can often introduce a new one, and poor execution can result in greater cost and complexity. As such, proper management of waste is necessary worldwide, and low-, middle-, and high-income countries have employed various pragmatic measures to manage solid waste in their respective regions. (Table 2).
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[bookmark: _Toc147923103]Table2: Comparison of solid waste management practices by income levels
	Activity 
	Low-Income Countries
	Middle-Income Countries
	High-Income Countries

	Source reduction
	No organized programs, but reuse and low per capita waste generation rates are common
	Some discussion of source reduction, but rarely incorporated into an organized program
	Organized education programs emphasise the ‘3Rs’; reduce, reuse and recycle. More producer responsibility & focus on product design

	Waste collection
	Sporadic and inefficient. Service is limited to high visibility areas, the wealthy and businesses willing to pay. High fraction of non compostable and compostable impact collection,- overall collection below 50%
	Improved service and increased collection from residential areas. Larger vehicle fleet and more mechanization. Collection rate varies between 50 to 80%. Transfer stations are slowly incorporated into the SWM system.
	Collection rate greater than 90%. Compactor trucks and highly mechanized vehicles and transfer stations are common. Waste volume a key consideration. Aging collection workers often a consideration in system design.

	Waste recycling 
	Although most recycling is through the informal sector and waste picking, recycling rates tend to be high both for local markets and for international markets and imports of materials for recycling, including hazardous goods such as e-waste and ship-breaking. Recycling markets are unregulated and include a number of ‘middlemen’. Large price fluctuations.
	Informal sector still involved; some high technology sorting and processing facilities. Recycling rates are still relatively high. Materials are often imported for recycling. Recycling markets are somewhat more regulated. Material prices fluctuate considerably.
	Recyclable material collection services and high technology sorting and processing facilities are common and regulated. Increasing attention towards long-term markets.
Overall recycling rates higher than low and middle income. Informal recycling still exists (e.g. aluminum can collection.) Extended product responsibility common.

	Composting 
	Rarely undertaken formally even though the waste stream has a high percentage of organic material. Markets for, and awareness of, compost lacking.
	Large composting plants are often unsuccessful due to contamination and operating costs (little waste separation); some small-scale composting projects at the community/ neighborhood level are more sustainable. Composting eligible for CDM projects but is not widespread. Increasing use of anaerobic digestion.
	Becoming more popular at both backyard and large-scale facilities. Waste stream has a smaller portion of compostable than low- and middle-income countries. More source segregation makes composting easier. Anaerobic digestion increasing in popularity. Odor control critical.

	Incineration 
	Not common, and generally not successful because of high capital, technical, and operation costs, high moisture content in the waste, and high percentage of inserts.
	Some incinerators are used, but experiencing financial and operational difficulties. Air pollution control equipment is not advanced and often by-passed. Little or no stack emissions monitoring. Governments include incineration as a possible waste disposal option but costs prohibitive. Facilities often driven by subsidies from OECD countries on behalf of equipment suppliers
	Prevalent in areas with high land costs and low availability of land (e.g., islands). Most incinerators have some form of environmental controls and some type of energy recovery system. Governments regulate and monitor emissions. About three (or more) times the cost of landfilling per tonne.

	Landfilling/ Dumping
	Low-technology sites usually open dumping of wastes. High polluting to nearby aquifers, water bodies, settlements. Often receive medical waste. Waste regularly burned. Significant health impacts on local residents and workers.
	Some controlled and sanitary landfills with some environmental controls. Open dumping is still common. CDM projects for landfill gas are more common.
	Sanitary landfills with a combination of liners, leak detection, leachate collection systems, and gas collection and treatment systems. Often problematic to open new landfills due to concerns of neighboring residents. Post closure use of sites increasingly important, e.g. golf courses and parks.

	Costs 
	Collection costs represent 80 to 90% of the municipal solid waste management budget. Waste fees are regulated by some local governments, but the fee collection system is inefficient. Only a small proportion of budget is allocated toward disposal
	Collection costs represent 50% to 80% of the municipal solid waste management budget. Waste fees are regulated by some local and national governments, more innovation in fee collection, e.g. included in electricity or water bills. Expenditures on more mechanized collection fleets and disposal are higher than in low-income countries.
	Collection costs can represent less than 10% of the budget. Large budget allocations to intermediate waste treatment facilities. Up front community participation reduces costs and increases options available to waste planners (e.g., recycling and composting).


Source: Adopted from (World Bank, 2012)
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Recently, the USA, Germany, the Netherlands, and Japan have achieved significant success in municipal solid waste management through the establishment of strict regulations and using advanced techniques. Waste management in these countries has shifted from landfill-based waste management systems to more integrated systems (Kamarehie et al., 2020). However, in Africa, solid waste management faces serious challenges and depends largely on conventional collect-haul-dispose systems. Improper management of solid waste in most municipalities of developing countries has led to worsening human and animal health, ultimately contributing to economic and environmental losses (Kamarehie et al., 2020). Studies have found that solid waste is improperly managed in Ghana, a developing nation (Lissah et al., 2021; Mensah, 2020). 
Solid waste management is a major concern worldwide, with the least developed countries, particularly Africa, being affected by ineffective waste management systems. In Sub-Saharan Africa, solid waste generation is estimated to be 62 million tons per annum, with per capita waste generation ranges from 0.09 to 3.0 kg per-person per-day, with an average of 0.65 kg/capita/day (Lissah et al., 2021; Muiruri, 2022; World Bank, 2012). Effective management of solid waste plays a pivotal role in combating the environmental and health challenges encountered by urban dwellers, particularly in sub-Saharan Africa. However, the effective and efficient management of solid waste is one of the major challenges faced by local government authorities, especially in urban settings (Lissah et al., 2021). The rise in population growth and urbanisation has amplified the generation of large quantities of solid waste across many municipalities in developing countries, outperforming the ability of local authorities to manage and dispose of solid waste in a sanitary manner (Lissah et al., 2021). Waste collection in most African countries is very low, and due to irregular waste collection, many people resort to improper waste disposal practices, such as indiscriminate dumping or open burning of waste (Bundhoo, 2018). Although most sub-Saharan African countries’ expenditures range from 30 to 50% of their operational budgets on solid waste management, municipalities in low-income and middle-income countries such as Ghana only collect between 50 and 80% of the waste generated (Lissah et al., 2021). Sanitary landfills are almost non-existent in most developing countries, with some of the few landfills lacking effective leachate or gas collection systems. Recycling is carried out in some African countries, and the most common practice is to collect recyclables for exportation. Composting of solid waste occurs mainly on a small scale, while biogas plants present in low-income countries are mostly used for the treatment of animal manure (Bundhoo, 2018).
There are two approaches to waste management in developing countries: formal and informal. The formal system is managed by the government, where MMDAs assume their responsibility to ensure safe, reliable, and cost-effective solid waste collection and disposal, which often involves large amounts of financial resources, making it difficult to deal with waste management concerns (Baidoo, 2017; Essuman, 2017).The informal system is managed by individual or private service providers, including communities of scavengers and private associations, who understand the potential aspects of certain waste materials for domestic purposes, such as plastics, paper, bottles, and cans. In the discharge of their duties, private operators charge for their operation or services from residents which involves collecting, sorting, recycling, and selling waste (see Essuman, 2017; Ministry of Sanitation and Water Resources, 2020). The major challenges faced by the least developed countries in solid waste management include lack of funding, infrastructure, ineffective legislation, knowledge, and awareness of solid waste problems (Bundhoo, 2018). Moreover, in Africa, the problem of waste management is not only about the accumulation of waste in urban centres or streets but also the ineffectiveness of waste management authorities and the government to tackle the problem of waste appropriately. To better understand the problems of waste management, it is imperative to pay critical attention to the policy structure, implementation strategies, and economic framework of the country. For effective governance to address waste management problems, there is a need for adequate managerial and organizational structure, accountability, and transparency in decision-making (Essuman, 2017; Mensah, 2020).
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In Ghana, solid waste collection and transportation are delivered almost exclusively by private-sector providers. These providers vary in size, complexity, and service delivery model. Some are formalized and bid for local government contracts; however, the majority are informal and small-scale providers that deal directly with households. There are two dominant forms of waste collection in Ghana: primary and secondary. Primary collection includes door-to-door or kerb-based collection of small aggregations of waste. This is undertaken either by formal medium- to large-scale contractors working on behalf of the Metropolitan, Municipal, and District Assemblies (MMDAs) and serving registered, fee-paying households in designated zones, or by a plethora of small-scale informal service providers who roam the streets with low-capacity vehicles, service households, and commercial entities with a pay-as-you go service with no standard fees. The secondary collection, on the other hand, relates to large national-scaled waste evacuation services for waste deposited in communal skip containers or in public areas, such as street cleaning activities. Most of these activities are covered by the national Sanitation Improvement Package (SIP). The SIP is a service agreement for the provision and management of skips and waste management equipment for all MMDAs in Ghana ( Ministry of Sanitation and Water Resources, 2020).

In Ghana, there are relatively few, waste reduction, reuse, or recycling initiatives. Most waste recovery and recycling facilities are privately owned and centred in Accra, Tema, and Kumasi. As such, the majority of recyclables recovered from other MMDAs are sent to these urban centres, where processing and marketing capacity exists and where the recyclables can be processed to export standards.  As in many other lower-middle-income countries, the most common recycling activity in Ghana is the collection/aggregation and trade of common recyclable plastic sub typologies (PET, HDPE, and PP), cardboard, glass, and metals. Commercial recycling activities range from highly advanced recycling and material recovery facilities managed under donor and public private partnership (PPP) arrangements to informal outdoor aggregation points near waste skips or on dumpsites, overseen by informal waste pickers. There are also several small-scale recycling centres across the country managed by small and medium-sized enterprises (SMEs).  What is notable about the recycling sector in Ghana is the absence of advanced and commercially sustainable recycling businesses that convert recyclables to export-grade quality. Such entities can contest the international export market and drive improved collection practices locally (see Ministry of Sanitation and Water Resources, 2020).
In addition, the primary formalized channel for waste disposal in Ghana is through unmanaged landﬁll or dump sites. Most urban areas have one designated dumpsite, which is managed or maintained by a local government contractor. There are also a number of small and sophisticated material recovery facilities for recyclable waste. However, these are not heavily utilized ( Ministry of Sanitation and Water Resources, 2020). 
In the Upper West Region of Ghana, a study established that without structural interruptions to the current solid waste generation trends, Wa Municipal would experience a six-fold increase in solid waste generation by 2026 (Owusu-Sekyere et al., 2017). This is because studies have revealed that there is poor solid waste management in Wa Municipality (Kosoe et al., 2023; Kosoe&Osumanu, 2018; Osumanu et al., 2019). A study by Kosoe et al. (2023) discovered arrangements for financing the local government, partisan politics in the local government, and weaknesses in skills and logistics as  factors affecting the effective collection and management of solid waste in the Wa Muncicpality.
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Ghana is currently facing a solid waste management crisis. Of the more than 12,710 tons of solid waste generated daily, only 10% is collected and disposed at designated dumping sites in Ghana (Lissah et al., 2021). It has been asserted that in all urban areas of Ghana, solid waste is indiscriminately thrown in the streets, drains, or the sea, crudely dumped at unapproved dumpsites, or burned on-site. These challenges are most acute in larger cities and reﬂect extremely poor behaviour control by households, commercial businesses, and solid waste management service providers ( Ministry of Sanitation and Water Resources, 2020). Lissah et al., (2021) stated that a major challenge of solid waste management in Ghana is the collection and disposal process, which are labor-intensive and often not effective. Similar to the 2020 National Solid Waste Management Strategy for Ghana, the challenges of solid waste management relate to poor behaviour and practices, which are compounded by inadequate, ineffective, or unaﬀordable service delivery arrangements. In most cases, waste transfer stations are poorly located, inadequate in number, and irregularly emptied. Although regular door-to-door collection services are widespread, especially within metropolitan assemblies, private sector service providers choose who they serve because of their poorly deﬁned roots or unenforced zoning. This often leaves the poorest and most marginalized households underserved and left them with the choice of either engaging an informal provider or dumping waste at unauthorized sites. Besides, most ‘managed’ dumpsites and landﬁlls across the Ghana are operated in a ‘semi-controlled’ or an ‘uncontrolled’ manner. The sites are mostly not fenced and are open to the public, with no leachate control or treatment measures in place, and with limited arrangements for waste compaction or fire control. This results in part from weaknesses in procurement, contracting, and oversight of private providers by local government authorities, institutional conﬂicts related to overlapping or incoherent functional responsibilities, and limited overall investment in local government capacity, monitoring, and evaluation. Furthermore, the limited availability of data on service provider performance, service quality, and household knowledge, attitudes, and practices on solid waste management limits informed policy debate and weakens accountability mechanisms between households, service providers, and local and national governments( Ministry of Sanitation and Water Resources, 2020). Given this situation, the solid waste management sector in Ghana requires a dedicated strategy to address the identiﬁed key challenges.
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A healthy environment results in good health and promotes quality of life. To improve environmental protection and promote quality of life, a high level of knowledge, attitude, and practice of effective household waste collection and disposal are needed. However, lack or inadequacy of knowledge, attitude, and practice about the proper ways of waste collection and disposal results in improper disposal which has an immediate impact on human health (Tukiman et al., 2021).The approaches and practices of solid waste management have the greatest impact on human health and the environment. A good solid waste arrangement translates into good health; thus, if things are correctly done, citizens will be comfortable in life, but where the system approach is wrong, things get seriously worse and escalate the problem (UN-Habitat, 2010). This means that good solid waste management practices mean that resources are efficiently utilised to reduce waste. 
However, solid waste management differs from region to region which calls for diverse practices; however, with the aid of the waste management hierarchy, good practices can be enhanced. In Africa, countries are challenged to implement a new paradigm for solid waste management. Practices of the old hierarchy system, where emphasis is placed on waste to be disposed at dumpsites or landfills, still hold, which causes significant harm to public health and the environment (Essuman, 2017). According to WHO (2021), improperly managed solid waste poses environmental pollution, such as water, air, and land pollution, as well as health threats.  Public health concerns form the basis of solid waste management programs which are central to ensuring the quality health of the public. Hence, solid waste that is not properly collected and disposed of can be a breeding ground for insects, pests, and scavenging animals, and thus, can be passed on as contaminated air and water-borne diseases (UN-Habitat, 2010; WHO, 2021). Similarly, inappropriate disposal of municipal solid waste causes all types of pollution, including air, soil, and water. The indiscriminate disposal of waste contaminates surface and groundwater supplies (Srigirisetty et al., 2017). Groundwater is contaminated by leaching from unscientifically managed dumping yards. A leachate is a liquid that seeps from solid wastes or other objects and has extracts with dissolved or suspended materials from it. A study has proven that leachate from dumped solid waste has a significant effect on the chemical and geotechnical properties of the soil which can modify soil properties and significantly alter soil behavior (Srigirisetty et al., 2017).
In Municipalities, solid waste blocks drain, creating stagnant water for insect breeding and is the major contributor to most urban flooding across the globe, largely during rainy seasons (Dongballe, 2016; Srigirisetty et al., 2017). Accordingly, ill-treated solid waste can harbor disease-carrying pathogens, become air and water pollutants, and pose serious health hazards to professionals in waste collection and processing and the general public. Improper management of solid waste also contributes to other forms of pollution that increase threats to human health. Rainwater falling on dumped debris will wash salts and organic materials into nearby streams or onto groundwater, a process known as leaching. Some of the diseases associated with solid waste management are cholera, dysentery, typhoid fever, diarrhoea, tuberculosis, and malaria (Dongballe, 2016). A study has established that in municipalities where solid waste is often not collected, the incidence of diarrhoea is twice as high and acute respiratory infections is six times higher than in cities where waste is regularly collected (UN-Habitat, 2010). This is because the environment is negatively impacted when waste is improperly managed in cities. Thus, previous studies have established that solid waste in low- and middle-income countries is mostly improperly dumped, especially in low-lying areas and adjacent land slums. That is, waste is usually mixed with infectious medical and hazardous waste which is harmful not only to the environment, but also to waste pickers. Hence, solid waste affects the environment through the contamination of groundwater and surface water via leachate, as well as air pollution from the burning of solid waste that is not properly collected and disposed of (Essuman, 2017). This explains how the open burning of solid waste contributes significantly to municipal air pollution. 
In developing countries, such as Ghana, open disposal of waste is very common because of the low budget available for waste collection, treatment, and final disposal, which also poses serious threats to groundwater. The use of polluted water for bathing, food irrigation, and drinking can also expose individuals to diseased organisms and other contaminants (Srigirisetty et al., 2017). Therefore, this study is necessary to assess residents’ knowledge, attitudes, and practices regarding solid waste management in the Mangu community of Wa Municipality in the Upper West Region of Ghana. The findings of this study will inform policymakers to undertake pragmatic strategies towards the proper management of solid waste in the Mangu community and municipality as a whole to ensure a sustainable city. 
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Solid waste management remains a pressing issue in both developed and developing countries. Globally, 2.01 billion tons of municipal solid waste is generated, of which 33% remains uncollected, and the total quantity is expected to rise to 3.40 billion tons by 2050 (Guo et al., 2021).  In Sub-Saharan Africa, 62 million tons of municipal solid waste is generated per annum with 0.65kg per-person per-day (Tassie&Endalew, 2020) and larger proportions are improperly managed. For instance, in Ghana, over 12,710 tons of solid waste are generated daily, with only 10% collected and disposed of at designated dumping sites (Lissah et al., 2021).
However, there is a low capacity for solid waste collection and disposal services across countries (Chikowore, 2020). This has made the open dumping of solid waste a common practice among households in most developing countries  (Chikowore, 2020; Srigirisetty et al., 2017), leading to loss of aesthetics, negative environmental impacts, and public health concerns (Chikowore, 2020). The indiscriminate dumping of solid waste contaminates surface and groundwater supplies and increases health risks (Srigirisetty et al., 2017). The open disposal of solid waste causes significant environmental pollution and hazards. Studies indicate that open dumping of solid waste causes various types of pollution, such as air, soil, and surface water pollution, due to leachate and materials carried by runoff (Chikowore, 2020; Guo et al., 2021; Srigirisetty et al., 2017). In addition, burning and dumping of solid waste are preferred by some households representing several socioeconomic subgroups (Kumara & Pallegedara, 2020). According to Chikowore (2020), most residents tend to burn their solid waste, which exposes them to dangerous chemicals and the inhalation of toxic fumes which generate odor that cause headaches, discomfort, and respiratory concerns to local inhabitants.
Globally, policymakers have identified prevention/reduction, reuse, and recycling (3Rs) of waste as the proper method of solid waste management to achieve sustainable development goal 12 (Kumara & Pallegedara, 2020; Zhao et al., 2021). Households are one of the principal generators of municipal solid waste worldwide (Alhassan et al., 2020; Kumara & Pallegedara, 2020). Therefore, households’ commitment to proper solid waste management practices and solid waste disposal behaviour remains crucial for achieving sustainable waste management policy targets (Kumara & Pallegedara, 2020). As a result, scholars have endeavoured to examine whether socioeconomic factors influence households’ solid waste management behavior (Adzawla et al., 2019). Evidence has shown that several factors influence household solid waste management practices. However, these factors vary from country to country, region to region, or municipality to another (Alhassan et al., 2020; Zhao et al., 2021). It has been established that demographic and socioeconomic elements are the main contributing factors influencing households’ behaviour towards solid waste management across countries (Adzawla et al., 2019; Alhassan et al., 2020; Kumara & Pallegedara, 2020; Zhao et al., 2021). The above studies investigated the influence of education, income, age, family size, and gender on residents’ knowledge, awareness, attitudes, and practices towards solid waste management. Vistharakula et al. (2021) discovered that socioeconomic factors and other variables have strong influence on the waste management practices among households. Zhao et al. (2021) found that socioeconomic factors such as family size and monthly income significantly and positively influence municipal solid waste management, whereas occupation significantly and negatively influences SWM. Higher household income has been found to positively influence solid waste management behaviours (Chikowore, 2020). Thus, higher-income households generally have better solid waste management practices because of their ability to afford waste collection services or invest in waste-reduction technologies. However, Seng et al. (2018) argued that income is a decisive economic factor in residents’ knowledge and attitudes regarding SWM. 
In addition, earlier studies have indicated that gender, age, and education are significant factors influencing household solid waste management (Kumara & Pallegedara, 2019; Kumara & Pallegedara, 2020). Similarly, Adeolu et al. (2014) disclosed that educational status, age, and gender, among others, were factors influencing solid waste management in secondary schools in Ibadan, while Chikowore (2020) disclosed that age and gender did not have any significant influence on the choice of solid waste disposal option among residents in Botswana. 
Seng et al. (2018) established that educational level and knowledge of health effects positively influence knowledge of solid waste management. They added that awareness of the importance of proper waste management and its impact on the environment and public health can influence household practices. Hence, they proposed that educational campaigns and public outreach programs could help improve waste management behaviours. Studies have also established that demographic and socioeconomic factors influence household solid waste reduction, reuse, and recycling behavior (Almasi et al., 2019; Eshete et al., 2023; Guo et al., 2021). Logic regression analyses specified that lack of experience in sorting solid waste, ways of removal, knowledge about reduction, reuse, and recycling, lack of adequate solid waste landfills, and lack of door-to-door solid waste collection services were identified as the major contributing factors for improper SWM practices in Gelemso Town (Eshete et al., 2023). In addition, a number of hypothesised socioeconomic factors have been established that drive households into a certain solid waste management behaviour. For instance, the education of households regarding solid waste management is significant in increasing their decisions to collect waste other than open dumping or burning. The characteristics of buildings and location of households also influence waste disposal systems in Ghana (Adzawla et al., 2019). Likewise, Al-khateeb et al. (2017) established that both socioeconomic status and housing characteristics affect not only the quantity of municipal solid waste generated, but also the proper management of waste. This study revealed that human characteristics also affect society and household behaviour regarding SWM. Knowledge, awareness status, and attitudes determine individual behaviour and the ability to change this behaviour. In addition, people willingness to pay for solid waste management services depends on their attitudes and dwellings. Al-khateeb et al. (2017) disclosed that, the place of residence and dwelling premises are significant factors influencing attitudes toward solid waste separation at the source; the place of residence and age are the significant factors explaining behaviour regarding reuse and/or recycling; while the dwelling premises, gender, educational level and individuals who received education on waste management are the significant factors affecting residents willingness to pay for an improved service of SWM. Similarly, Chikowore’s (2020) chi-square test of independence revealed a strong significant association between gender and willingness to pay for fortnight waste collection services.
Notably, in the literature, public involvement is crucial for the achievement of any environmental and health program because without public participation, environmental and health projects may not be attained (Almasi et al., 2019). Hence, Almasi et al. (2019) reported that the only means to attract public interest and participation is to study the knowledge, attitudes, and general practices toward solid waste prevention, reduction, reuse, and recycling.
Thus, to ensure all-encompassing solid waste management, it is vital to explore the socioeconomic factors influencing households’ choices regarding solid waste management practices. This study explores the relationship between socio-demographic characteristics such as age, gender, family size, income status, employment status, and educational attainment of residents towards solid waste prevention, reduction, reuse, and recycling, and final disposal options, as well as residents’ willingness to pay for waste management services. This study further examined residents’ knowledge, attitudes, and practices regarding solid waste management behaviourand their relationships in the study area.
[bookmark: _Toc147923052]2.11 Knowledge on Solid Waste Management
A good knowledge base is indispensable for understanding the environment and its related problems. Knowledge consists of information, facts, descriptions, and skills acquired through education or experience (Nyaguthii 2019). Gopi (2022) posited that the knowledge of the populace concerning solid waste management influences their practice. According to Nyaguthii (2019), knowledge changes attitudes, beliefs, values, and norms, and increases people’s awareness of friendly environmental practices. This pertains to a positive attitude towards solid waste management, while attitude refers to the acquisition of positive values and concerns about the environment. It has been affirmed that residents without thorough knowledge of the consequences of improper waste management may dispose of waste indiscriminately because they do not know its ill effects it may create (Gopi, 2022). In addition, good knowledge influences citizens’ trust in and acceptance of solid waste management authorities and their perceptions of environmental risk. Public trust in solid waste management authorities is considered a major factor shaping public acceptance of solid waste disposal and management (Nyaguthii, 2019). Effective public outreach by local authorities is therefore very important to increase knowledge and awareness among residents. While some scholars have found that residents have satisfactory knowledge of solid-waste management (Almasi et al., 2019; Eshete et al., 2023), others have established low levels of knowledge of solid-waste management (Dung et al., 2017; Lema et al., 2019).
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Attitude refers to the ways in which you think or feel about something or someone, a feeling or way of thinking that affects person behaviours to their feelings toward the environment, as well as any preconceived ideas they may have towards it. According to nationwide studies in developing countries, many community members have poor attitudes toward solid waste management which can be affected by their level of knowledge and awareness of waste management.
The attitude of citizens towards solid waste disposal is very important. The way the solid waste is handled, where it is disposed of, and how it is handled becomes part of the attitude one must have towards waste management (Gopi, 2022). Negative attitudes and behaviours that influence SWM in developing countries’ urban areas include littering, minimal social intervention to prevent the behaviour, imposed penalties, or enforcement measures to halt this behaviour. A study by Nyaguthii (2019) found that the attitude and behaviour towards SWM are also caused by a lack of waste collection or inappropriately located bins. Thus, residents’ attitudes towards SWM reduce their responsibility for the environment because they are rarely involved in decision-making (Nyaguthii, 2019). Increasing accessibility to recycling centres may change residents’ attitudes towards solid waste management. Awareness generation among people using multiple strategies would have a strong impact on promoting positive attitudes among people (Gopi, 2022). 
However, attitudes towards SWM differ across socioeconomic groups. This can be explained by the fact that a large proportion of residents in urban areas in developing countries are absorbed by the requirements for basic food and shelter. Residents who are satisfied with their basic needs are more environmentally conscious and hence sensitive to SWM. This implies that the KAP on SWM differs across socioeconomic classes in urban areas (Nyaguthii, 2019). For instance, Almasi et al. (2019) found that women in Kermanshahi have satisfactory levels of attitude towards solid waste management compared to men. While other scholars have discovered residents’ positive attitudes towards solid waste management (Dung et al., 2017; Eshete et al., 2023), others have established negative attitudes among residents (Laor et al., 2018; Muiruri, 2022). The negative attitude toward solid waste disposal can be more practical in Ghana and the study area, in particular, where solid waste disposal is not one’s business, and it is somebody’s work attitude among residents (if I do not litter, somebody will not get work to do) (Muiruri, 2022).
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The practice of dealing with solid waste is diverse and harmful to both humans and the environment. Worldwide, indiscriminate dumping of waste and irregular collection of waste often result in incidences of illnesses such as diarrhoea and respiratory infections (UN-Habitat, 2010). In most cities, garbage is often dumped in low-lying and adjacent areas, such as slums. This threatens the environment and is hazardous to the inhabitants. Solid waste management practices, especially in developing countries, emphasise old hierarchy systems that rely on dumpsites which pose harm to public health and the environment (Nyaguthii, 2019). The practice of waste management is greatly influenced by the knowledge and attitude of citizens, coupled with inadequate space within households(Gopi, 2022). Consequently, some studies have established a positive attitude toward solid waste management practices (Babaei et al., 2015; Laor et al., 2018; Teferi, 2022). In contrast, other scholars have discovered poor solid-waste management practices among residents (Agwu 2012; Eshete et al. 2023; Lema et al. 2019). In urban areas, the busy life and lack of space within the household lead to improper solid waste management. According to Gopi (2022), burning waste and dumping it into public spaces are the major practices for handling waste in urban areas. In addition, Nyaguthii (2019) discovered poor solid waste disposal practices, such as indiscriminate dumping, burying, and open burning of solid waste, and good knowledge of solid waste management may lead to a good attitude and result in good practices to ensure good health and environmental sustainability. However, a deficiency in knowledge and attitude results in poor solid waste management practices that threaten human health and the environment. This study explores the knowledge, attitudes, and practices of residents in the Mangu community of Wa Municipality on solid waste management.
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There are broad base theories in the literature that provide opportunities for conceptualising solid waste management worldwide. However, for the purpose of this study, the Theory of Planned Behaviour (TPB) and the Knowledge, Attitude and Practice (KAP) model were used to underpin solid waste management in the study context. The Theory of Planned Behaviour (TPB), developed by Ajzen in 1991, has become a key outline for understanding and predicting human behaviour. This theory provides a reliable framework for researchers to investigate the factors that influence human behaviour and has been successfully applied in many studies (Bosnjak et al., 2020; Masoumidezfouli, 2019). The theory assumes that human behaviour is a direct result of intention, and it is guided by three types of beliefs: behavioural beliefs, normative beliefs, and control beliefs (Ajzen, 1991). Situating the Theory of Planned Behaviour (TPB) within the context of this study, it is believed that behavioural beliefs produce either a favourable or unfavourable attitude toward the behaviour. Normative beliefs also result in perceived social pressure, subjective norms, and control beliefs which give rise to perceived behavioural control or self-efficacy. The effects of attitude toward behaviour and subjective norms on intention are moderated by the perception of behavioural control. As a general rule, the more favourable the attitude and subjective norm and the greater the perceived control, the stronger the individual’s intention to perform the behaviour in question(Ajzen, 1991, 2020). 
KAP Model on the other hand was introduced by Schwartz in 1976 which is a mixed method that provides access to solicit for both quantitative and qualitative information. The basic principle of the KAP Model is that knowledge forms an attitude, and both knowledge and attitude are building blocks for practice. KAP Model surveys are used for three main purposes: as a diagnostic tool for describing  the current population’s knowledge, attitude, and practice, to provide insights on the current situation for designing specific interventions, and as a tool to evaluate the effectiveness of certain interventions (Tukiman et al., 2021). This study is aligned with the views of these theories because solid waste management involves investigating the knowledge levels of the people regarding the likelihood consequences of improper waste management, their attitude towards solid waste management, and their practices of solid waste management. This aim was to implement targeted interventions to reduce solid waste generation, reduce diseases and costs of solid waste management, ensure environmental hygiene, and promote sustainable cities.
[bookmark: _Toc147923056]2.14.1 Theory of Planned Behaviour
The theory of planned behaviour (TPB) underpins this study. This theory formulates a framework for understanding human actions (Ajzen, 2002). TPB has been successfully used to explain and predict behaviour in a multitude of behavioural domains (Ajzen, 2020).There are three conceptually independent predictors of human behaviour: behavioural, normative, and control beliefs (Bosnjak et al., 2020; Nyaguthii, 2019).The intention to perform behaviours of different kinds can be predicted with high accuracy from attitudes toward the behaviour, subjective norms, and perceived behavioural control, together with perceptions of behavioural control, accounting for considerable variance in actual behaviour. Attitudes, subjective norms, and perceived behavioural control are shown to be related to appropriate sets of salient behavioural, normative, and control beliefs about behaviour, but the exact nature of these relations is still uncertain (Ajzen, 1991). Behavioural beliefs are beliefs about the likely outcomes of the behaviour and the evaluations of these outcomes. Normative beliefs are beliefs about the normative expectations of others and the motivation to comply with these expectations. Beliefs about the presence of factors that may facilitate or impede performance of the behaviour, subjective norms, and perception of behaviour make up control beliefs (Bosnjak et al., 2020; Nyaguthii, 2019). This theory relies on expectancy-value formulation to describe the formation of attitudes toward a behaviour. Specifically, attitude toward behaviour is assumed to be a function of readily accessible beliefs regarding the behaviour's likely consequences, termed behavioural beliefs. A behavioural belief is a person's subjective probability that performing a behaviour of interest will lead to a certain outcome or provide a certain experience. Behavioural beliefs are hypothesised to produce positive or negative attitudes toward behaviour. The positive or negative valence of each anticipated outcome or experience contributes to the overall attitude in direct proportion to the subjective probability that the behaviour will produce the outcome or experience in question (Ajzen, 2020).As attitudes are assumed to be based on accessible behavioural beliefs and subjective norms on accessible normative beliefs, perceived behavioural control is assumed to be based on accessible control beliefs. These beliefs are concerned with the presence of factors that can facilitate or impede behavioural performance (Ajzen, 2020; Bosnjak et al., 2020). A belief in control is defined as a person's subjective probability that a given facilitating or inhibiting factor will be present in the situation of interest (Ajzen, 2020). In the theory of planned behaviour, perceived behavioural control is assumed to moderate the influence of attitude and subjective norms on intention, and actual behavioural control is assumed to moderate the effect of intention on behaviour. This implies that a favourable attitude and supportive subjective norm are supposed to lead to the formation of favourable behavioural intentions to the extent that people believe that they are capable of performing the behaviour in question (Ajzen, 2020; Bosnjak et al., 2020).This study predicts the practices of residents based on behavioural and control beliefs. The attitude towards behaviour, subjective norm, and perceived behavioural control influences the prediction of the behavioural intention and actual behaviour of residents when participatory decisions are voluntary and under the individual control (Agwu, 2012) towards solid waste management. Agwu explains the theory by stating that there is a relationship between the knowledge, attitudes, and behaviour of people. Knowledge is a factor that influences residents’ attitudes and practices towards solid waste management. Therefore, the TPB portrays that the behaviour or practice of residents in solid waste management (SWM) is a result of beliefs moulded by their knowledge and attitude. This study implies that solid waste management (SWM) practices in the Mangu community of Wa Municipality are shaped by residents’ levels of knowledge, attitude, and practice (KAP) toward solid waste management (SWM) operations. As a result, this theory explains the linkage between the levels of knowledge and attitudes of a society to their behaviour or practices. Masoumidezfouli (2019) applied TPB to investigate the level of Knowledge, Attitude and Practice (KAP) among students at the University of Malaya. The results revealed positive relationships between intention and the level of attitude, perceived behaviour control, and subjective norms among all variables, and attitude was the main predictor.
[bookmark: _Toc147923057]2.14.2 Knowledge, Attitude and Practice
The Knowledge, Attitude and Practice (KAP) model was first used in the 1950s to explore how the concept of family planning was received, understood, and practiced by different populations worldwide (Launiala, 2009; Tukiman et al., 2021).According to the KAP model, an increase in a person's knowledge about a subject matter leads to a change in his or her attitude, and both knowledge and attitude eventually determine the extent to which to perform a particular behaviour. The basic principle of the KAP Model is that knowledge forms attitude and that both knowledge and attitude are the building blocks for practice (Owojori et al., 2022). The KAP Model is applied for three main motives: as an analytic tool to describe respondents’ knowledge, attitudes, and practices; to provide a better understanding of the existing situations for planning targeted interventions; and as a tool for evaluating the efficacy of certain interventions or programs(Owojori et al., 2022; Tukiman et al., 2021). Knowledge is a key determinant in developing people’s behavioural intentions and attitudes (Owojori et al., 2022). Knowledge has been described as a theoretical or practical understanding of the facts, information, and skills of a given subject. Thus, residents’ knowledge of littering and proper solid waste management is associated with their ability to accept planning and behavioural patterns related to environmental sustainability. An increase in residents’ knowledge will improve their awareness of and attitudes toward solid waste management. In addition, residents’ attitudes may affect certain subjective norms, translating into behavioural patterns. This makes attitude a major driver of residents’ behavior because it controls how the individual will react to solid waste management issues, which eventually influences their environmental friendliness (Owojori et al., 2022).
Attitude has been described as a psychological tendency expressed by evaluating an individual with some degree of favour or disfavour. Attitudes have three main components: affection (A), behaviour (B), and cognition (C). This is often denoted as the ABC model of attitude. The aﬀection component involves a person’s feelings or emotions toward an attitude object. For instance, a person is more likely to recycle if they prefer the beneﬁts generated by recycling. The behavioural component refers to the way in which we have inﬂuenced how we act or behave. For example, people tend to practice recycling if it can help reduce waste generation. The cognitive component involves a person’s belief or knowledge about an attitude object; a person may recycle if he believes that recycling is a civic obligation. Perception, on the other hand, plays a crucial role in residents’ behavioural intention. It is believed that a high level of perceived knowledge inspires residents to change their behaviour towards proper solid waste management. In addition, perception informed the residents’ intentions to behave in a certain way towards solid waste management, and their knowledge levels translated into right or wrong intentions, which eventually led to suitable or unsuitable behaviours towards solid waste and the environment(Ajzen, 2020; Owojori et al., 2022).
On the other hand, practice refers to the performance of certain behaviours due to the acquisition of knowledge and changes in attitude (Ng, 2019; Owojori et al., 2022). 
Regardless of the wide application of the KAP model, it has been criticised that shaping environmental attitudes and behaviour is more complex than what the KAP model describes. The acquisition of knowledge does not necessarily change attitudes, and changes in attitude do not translate into behavioural changes (Ng, 2019).As a result, earlier studies sought to understand the knowledge, attitude, and practice (KAP) of people regarding solid waste management and how this influences their environmental behaviour. While some scholars discovered low and inadequate knowledge among students on solid waste management (Owojori et al., 2022), other studies have discovered a positive statistically significant association between knowledge, attitude, and practice (KAP) towards solid waste management. For instance, Masoumidezfouli (2019) investigated the level of Knowledge, Attitude and Practice (KAP) among students at the University of Malaya and established that factors such as age, gender, educational level, and income influenced the KAP level among students. The results revealed that KAP levels were significantly higher among female students than among male students. In addition, younger students aged between 18 and 25 years had a lower KAP level than other age groups. Additionally, as income increased, the KAP level also increased; however, this trend occurred only up to an income level of RM10000/month. The study showed that the overall KAP level among the students was acceptable. Students practiced waste management(waste reduction/reuse recycle) regularly, but they believed that recycling bins located in university campuses were not easily accessible, which could be a barrier to proper waste management (Masoumidezfouli, 2019). A study by Nyaguthii (2019) established relatively satisfactory knowledge and favourable attitudes; however, respondents’ levels of practice were generally poor. Liao and Li (2019) applied the TPB to explain the separation of solid waste behavior among high school students. The results indicated that knowledge was the best predictor of high school students’ separation behaviour. Similarly, Laor et al. (2018)observed a positive statistically significant association between knowledge and practice, attitude, and practice, whereas knowledge and attitude were not correlated with Municipal solid waste management. Thus, respondents who had good knowledge also had good practices, and those who had good attitudes had good practices regarding solid waste management. This implies that there is a linear relationship between residents' knowledge, attitudes, and practices towards investigating a particular phenomenon such as solid waste management.
[bookmark: _Toc147923058]2.15 Conceptual Framework
This study adapts Nyaguthii’s (2019) conceptual framework, which fits into the ecological model with the assumption that solid waste management is influenced by factors such as personal experiences, family backgrounds, community-level factors, and institutional policies (Figure 2).Socio-demographic factors of the residents considered in this study include age, gender, educational level, and occupation, which are independent variables as well as inputs from individual capacity. Policies, laws, regulations, and the enforcement and coordination of these laws are inputs from authorities and other solid waste management institutions. Levels of knowledge, attitude, and practice (KAP) were dependent variables and depended on the inputs from the independent variables, such as the socio-demographic factors and inputs from solid waste management institutions, which are inferred to influence the levels of KAP of the residents. The last output expected from the positive influence of KAP by individuals and institutional inputs is achieving suitable solid waste management practices in the Mangu community of the Wa Municipality.
To accomplish sustainable solid waste management, deliberate efforts and high levels of cooperation between the inhabitants of Mangu and the Wa Municipal solid waste management authorities are needed. Municipal authorities must understand the community’s concerns and endeavours to promote the public acceptance of their services. Authorities should maximise their capacity by enforcing and coordinating policies and regulations in place. For instance, public trust in Municipal SWM authorities could be considered one of the principal factors shaping public acceptance of proper SWM. Authorities can build trust and acceptance by involving the community in projects through education and outreach. On the other hand, the residents' perception of SWM is determined by demographic factors. As shown in Figure 2, these factors influence residents’ attitudes and eventually model their daily practices which could lead to either proper or poor household SWM.
In addition, the level of education may be correlated with the acceptance of existing solid waste management systems, whereby a lack of education may be attributed to poor waste handling and disposal, and a lower perception of risks. Age is one of the most unpredictable variables, but it also influences attitudes and practices of solid waste management (SWM). For instance, older people are more likely to be aware of the existing solid waste management infrastructure; and are more likely to obey to the regulations and also more possible to express satisfaction and higher levels of trust in authorities than the younger residents. In the case of gender; women are more likely to express concerns related to health risks associated with poor solid waste management (SWM) than men.
Thus, attitudes toward solid waste management (SWM) are influenced by both the level of knowledge and socio-demographic factors of the individual. Positive attitudes by the residents will ultimately lead to better practices of solid waste management (SWM). Attitudes can be expressed by their willingness to sort the solid waste before disposal, recycling, reducing, and re-using it, as well as their compensation for the disposal services to relevant authorities. To achieve suitable solid waste management SWM in the Mangu community of the Wa Municipality, there is a need for individuals and relevant institutions to adopt higher levels of knowledge, positive attitudes, and proper practices of solid waste management (SWM) as exemplified in Figure 2.
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[bookmark: _Toc142664169]Figure 2: Conceptual framework on knowledge, attitude and practice on SWM
Source: Adapted from Nyaguthii (2019).
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The chapter explored various perspectives and perceptions on SWM, positioned the study in the related literature, and established the theoretical and conceptual framework to guide the study. The literature reviewed is significant to the study, as it exposed the study to the diversity of solid waste and solid waste management. The review comprises the definition, types, and sources of solid waste, global trends in solid waste generation, solid waste management, global solid waste management practices,  solid waste management in Africa, solid waste management in Ghana,  solid waste management challenges in Ghana, environmental and health risks of waste management, factors influencing household SWM,  knowledge of solid waste management, attitude towards solid waste management, practice towards solid waste management, various theories underpinning the study (TPB and KAP), and the conceptual framework  that guides the study. This aids in appreciating the situation of SWM and setting the grounds for designing the appropriate methodology for the study. The following chapter describes the methodology used in this study and various research designs with the methods of data collection and analysis.
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This chapter presents the research methodology and procedures employed in this study. The chapter begins with the study area profile, research philosophy, research approach and design, study population, sampling and sample size, sampling techniques, data sources, data collection tools and procedures, data analysis, and ethical considerations.
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This study was conducted in Mangu, a suburb of Wa municipality. The community is bordered by Charia to the North, Kambali to South, Sombo to the East and Dobile to the West. The community has an electoral population of approximately 7000 (Oteng-Ababio et al., 2019), with a household size of 4,276 (Wa Municipal Statistical Service, 2022).The physical features or characteristics of the Mangu community, such as climate, geology, soil, vegetation, and economic activities, are not different from those of the general Wa Municipal. The service sector predominantly employs 51.3% of the workforce, agriculture 30.2%, and local industries which employ 18.4% of the waste collectors(GSS, 2014).
Solid Waste Management among residents of Mangu and the Wa Municipality as a whole takes various forms and practices. The most widely used method of solid waste disposal is the public dump (container), which accounts for 44.6% of households in the municipality. In addition, only 24% of households use public skips (containers) as a method of solid waste disposal. However, 17.6%  of households dump their solid waste indiscriminately, while door-to-door waste collection accounts for 4.3% (GSS, 2014). Parallel to Oteng-Ababio et al. (2019), the discouraging solid waste management practices in Wa confirm previous statistics, which show that only 4.6% of the population has their solid waste collected door-to-door and 12.7% through the central communal skips systems. It has been argued that the ineffective application of door-to-door and public skip systems in SWM has compelled a substantial number (32%) of residents to engage in solid waste burning, whereas others (15%) indiscriminately dispose of solid waste and 8% in open public dumps (Oteng-Ababio et al., 2019). As a result, open drains, incomplete buildings, and open spaces in Mangu and Wa Town in general have become receptacles for plastics such as empty water sachets, plastic bottles, and bags. This situation describes the case of solid waste management in the Mangu community, a suburb of Wa municipality. 
A study by Oteng-Ababio et al. (2019) found that more than half (51%) of the residents burned their solid waste, while 23.8% engaged in indiscriminate dumping, and 14.3% engaged in open dumping in the Mangu community. Therefore, this study sought to investigate residents’ knowledge, attitudes, and practices regarding solid waste management as well as their willingness to pay for solid waste collection and disposal services.
3.3 Research Philosophy
In this study, the pragmatist philosophy was employed. The mixed-method approach adopted for this study placed significant emphasis on the practical aspects of the research methods, thereby introducing pragmatism as a paradigm for the study. As such, pragmatism is inherently linked to mixed-methods research. According to Creswell (2009), this paradigm is based on demonstrating the broad value of pragmatism as a philosophical system along with its immediate practicality for issues such as research design. Classic pragmatism, not a methodology in itself, is a doctrine of meaning and a theory of truth. It holds that the meaning of an event cannot be given in advance of the experience (Creswell, 2009). This study focuses on the consequences and meanings that residents of the Mangu community attribute to solid waste management situations. This makes pragmatism a suitable paradigm for analysing solid waste management as human activity. Creswell (2009) notes that pragmatism emphasises the importance of joining beliefs and actions in the process of enquiry that underlies any research on knowledge. The adoption of pragmatism as the best paradigm for this study is also based on the fact that it has less influence on philosophical assumptions regarding research methods. This results in fewer restrictions on how one can conduct research. Pragmatism, according to Johnson and Onwuegbuzie (2004) and Onwuegbuzie and Johnson (2006), considers "what works" to answer research questions rather than making a choice between the positivist/post-positivist or constructivist paradigms. Accordingly, pragmatism was selected as the paradigm for this study because it offers a balanced and flexible approach to research, combining both quantitative and qualitative methods to answer research questions (Creswell, 2009). This allowed researchers to adopt the most practical and effective approach to address the research objectives. The adoption of pragmatism as an appropriate paradigm for understanding mixed methods in solid waste management is justified by the fact that it provides solutions to practical problems.
Therefore, this study embraces the mixed-method approach in investigating the knowledge, attitudes, and practices of residents in the Mangu community of the Wa Municipality towards solid waste management.
[bookmark: _Toc147923064]3.4 Research Approach and Study Design
This study was conducted using a mixed-methods approach (Saunders et al., 2019). The mixed methods research is an approach to investigation that combines both quantitative and qualitative procedures (Creswell, 2009). This approach allowed the researcher to find solutions to questions that could not be addressed by either quantitative or qualitative methods (Creswell, 2012). In addition, this approach was viewed as possible by the fact that solid waste management required standardized and opinion-oriented enquiries to appropriately discourse the issue under investigation. 
Based on this assumption, the study employed a sequential explanatory mixed-methods study design, drawing logically on quantitative and qualitative methodologies to properly answer the study questions (Saunders et al., 2019). There are three types of mixed method research designs: convergent parallel design, explanatory sequential design, and exploratory sequential design. For this study, an explanatory sequential mixed methods design was chosen because the researcher collected quantitative data first, followed by qualitative data to help explain or elaborate on the quantitative results. The rationale for this approach is that quantitative data and results provide a general picture of residents’ KAP, which requires further analysis, specifically through qualitative data collection, to refine, extend, or explain quantitative results(Creswell, 2012). In addition, the researcher adopted an explanatory sequential design to investigate solid waste management and to explain the relationship between the variables, knowledge, attitude, and practice of residents towards waste management in the Mangu community (Saunders et al., 2009). This study design offered the researcher the opportunity to collect objective data before subjective data collection. Subjective results were used to explain objective results (Creswell, 2012; Saunders et al., 2019). Thus, the researcher first collected quantitative data, after which variables that were not explained were explored qualitatively to provide further explanation of the quantitative results.
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Neuman (2007) defines population as the name for a large general group of many cases from which a researcher draws a sample. It is the group that is of interest to the researcher and the group to which the researcher would like to generalise the findings of the study (Fraenkel &Wallen, 2003). Based on this, the target population for the study was residents of the Mangu community and all institutional stakeholders who provided waste management services to the community. A sample was drawn from this population to participate in the study. 
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Sampling, according to Bhardwaj (2019), is a procedure to select a sample from an individual or from a large group of populations for certain research purposes, while a sample is a group of people, objects, or items that are taken from a large population for measurement. In addition, sampling is a technique employed by a researcher to systematically select a relatively small number of representative items or individuals from a predefined population to serve as subjects for observation or experimentation as per study objectives (Sharma, 2017). The reason behind sampling is that it is challenging for the researcher to cover the entire population due to the academic calendar and inadequate resources. 
Based on the above, the researcher employed probability sampling, a systematic sampling technique, and non-probability sampling, specifically, purposive sampling techniques, to gather data from the participants. Systematic sampling is a probability sampling procedure in which a random selection is made of the first element of the sample, and then subsequent elements are selected using a fixed or systematic interval until the desired sample size is reached (Daniel, 2012). This requires that the initial sampling point be selected at random, and then the cases are selected at regular intervals (Rahi, 2017). Consequently, the researcher systematically administered the survey questionnaire to every third household in the community to attain the sample size of the study. Overall, this procedure made it easy to create, conduct, and analyse the sample with minimal risk factors (Bhardwaj, 2019).
In addition to the quantitative sampling procedure, a purposive sampling technique was used to select the key community informants and institutional stakeholders for the study. According to Thomas (2022), purposive sampling is used to quickly and effectively reduce the pool of potential participants. Purposive sampling is also known as judgmental, selective, or subjective sampling and reflects a group of sampling techniques that rely on the judgment of the researcher when selecting the units to be studied (Sharma, 2017). Based on this, the researcher purposively selected the assembly member, chief, female leader of the Mangu community, Manager of the Municipal Zoomlion’s Ghana, and Municipal Environmental Officer for the interviews. These key informants were selected because they had key knowledge and information about residents’ knowledge, attitudes, and practices regarding solid waste management in the community. Therefore, participants were selected to offer further explanationof the study’s research questions and objectives to strengthen the quantitative results. According to Sharma (2017), a purposive sampling technique is appropriate when the researcher intends to obtain in-depth information from the phenomenon studied, and not for the purpose ofgeneralisation.
[bookmark: _Toc147923067]3.6.1 Sample Size Determination
The Mangu community had 4,276 households as the sample frame for this study. This was based on Wa Municipal Statistical Service projections for the 2020 population and housing census (Wa Municipal Statistical Service, 21/06/2022, 3:29pm). The researcher determined the sample size for this study based on this sample frame. The sample size was determined using Slovin’s formula (1960):
                      (1)
where n is the sample size to be determined, N is the population size (4276), and e is the margin of error (0.05), or a confidence level of 95%. Substituting 4276 and 0.05 into the formulagives n= 356 as the sample size for the survey study. However, to increase the response rate, 363 respondents were contacted for the survey. 
For the qualitative interviews, five (5) key informants from three community leaders and two (2) stakeholders from Zoomlion Ghana Ltd. and Wa municipal sanitation officers were selected using a purposive sampling technique to participate in the qualitative study to complement the survey results.
[bookmark: _Toc147923068]3.6.2 Inclusion and Exclusion Criteria
The study included all household heads of residence in the Mangu community who were above 18 years of age, were found at home during the time of study, and consented to participate in the study. However, the study excluded household heads of residence in the Mangu community who did not meet the inclusion criteria, those who were too sick to participate in the study, and those who did not consent to participate.
[bookmark: _Toc147923069]3.7 Data Sources
The study gathered mainly primary data from household heads of Mangu, key informants such as the chief of Mangu, Women leaders (Magazia), assembly members, and institutional stakeholders, which include Zoomlion’s Ghana Campany Limited and the Municipal Environmental Health Officers. Primary data were collected through questionnaires and interviews.
[bookmark: _Toc147923070]3.8 Data Collection Tools and Procedures
This section describes the data collection instruments and tools and the various procedures employed to collect the data. The tools used in this study to collect the data were questionnaires and interview guides. 
[bookmark: _Toc147923071]3.8.1 Survey Questionnaire
The study employed a structured survey questionnaire to collect data from respondents. The questionnaire was designed based on informed literature variables and administered to residents to gather primary data for the study of KAP towards SWM. The questionnaire was divided into four parts. The first section was designed to elicit the socio-demographic characteristics of the respondents, including name, age, sex, educational level, marital status, income status, and number of children in the household. The other three sections solicited information on residents’ knowledge, attitudes, and practices regarding solid-waste management. The questionnaire was a closed-ended, mostly binary scale (Yes/No) with a question structure. The questionnaire was administered in English and translated into the local language (Waale) to respondents who could not understand the English Language after participating in the study. 
[bookmark: _Toc147923072]3.8.2 In-depth Interview Guide
An in-depth interview guide was used to conduct in-depth interviews with key informants of community leaders and stakeholders. The first section of the interview guide assessed information on the socio-demographic characteristics of the study participants, while the other aspect was structured specifically to the research objectives: to solicit information on the respondents’ knowledge, attitudes, and practices, as well as their willingness to pay for solid waste management services. In-depth face-to-face interviews were conducted by the researcher with the help of two (2) other research assistants. Approximately 45 minutes of time was used in each interview, key notes were taken, and audio recordings were taken with the consent of the participants. 
[bookmark: _Toc147923073]3.9 Data Validity and Reliability
The accuracy of the collected data was based on the variables selected in the literature. The questionnaire was structured based on variables from previous studies, which suggests that the data gathered was an accurate and true representation of the respondents. Kreuger and Nuaman (2006) stipulated that validity suggests truthfulness or accuracy and refers to the match between a construct or the way a researcher conceptualises an idea in a conceptual definition and measure. The questionnaire was constructed and submitted to my supervisor for modification, and suggestions to ensure internal validity were taken on board before the final version of the field. The consistency of the participants’ responses demonstrates the reliability of the study instruments and the trustworthiness of the data obtained (Saunders et al., 2009). The reliability of the questionnaire and data was satisfied after conducting a Cronbach’s alpha test which returned a statistical result of 0.703 interrelational co-efficient. The results suggest that the respondents had a good understanding of the constructs and reflected a good measure of the study variables.
[bookmark: _Toc147923074]3.10 Data Analysis
The data collected were examined to check the completeness, accuracy, and consistency of the responses to detect and eliminate errors. Statistical Package for Social Sciences (SPSS version 20) software was used to process and analyse quantitative data. The data were analysed using descriptive statistics such as frequencies, percentages, and cross-tabulation with the chi-square test to determine the association between residents’ socio-demographic factors and their knowledge, attitude, and practice towards SWM. A score below the average indicates negative knowledge, attitude, and practice of residents on solid waste management, while a score greater than or equal to the average indicates positive knowledge, attitude, and practice of residents on solid waste management. In addition, Pearson’s correlation test was conducted at a 95% confidence interval to determine the relationship between residents’ knowledge, attitudes, and practice constructs of SWM. For each construct, a cross-tabulation with chi-square test at 95% confidence interval was used to determine the statistical associations between residents’ socio-demographic factors and knowledge, attitude, and practice (KAP) of SWM. 
For qualitative data, all interviews were transcribed verbatim into English, and useful codes were generated from the data using a Qualitative Data Analysis Miner (version 5.0) based on themes regarding the study objectives: residents’ knowledge, attitude, and practice of SWM in the Mangu community of Wa municipality. The data were exported into Excel and extracts of quotes were put in quotations in text to explain informants’ assertions regarding SWM in the study area. Triangulation was used, in which the qualitative results offer further explanations for the quantitative results (Creswell, 2009; Saunders et al., 2009).
[bookmark: _Toc147923075]3.11 Ethical Consideration
In social science research, ethical considerations are a set of values that guide the conduct of research, and researchers must always adhere to these codes of conduct when collecting data from human participants (Bhandari, 2022). An introductory letter was obtained as an ethical control document from the Department of Communication Studies of the Simon Diedong Dombo University of Business and Integrated Development Studies, Wa. This introductory letter ensures the researcher’s authenticity, research instruments, and instills some forms of confidentiality assurance on the participants. Throughout the research process, the researcher sought consent from participants before administering the survey questionnaire, key informant interviews, and audio recordings. Thus, the privacy of the participants was protected by taken charge of the confidential information they provided (Creswell, 2009; Neuman, 2007).
[bookmark: _Toc147923076]CHAPTER FOUR
[bookmark: _Toc147923077]RESULTS AND DISCUSSIONS
[bookmark: _Toc147923078]4.1 Introduction
The chapter first presents the socio-demographic characteristics of the respondents, including gender, age, marital status, level of education, length of stay in the Mangu community, number of children in the household, number of people in the household, occupation, and average monthly income. The results are then presented in thematic headings for each research question. The research questions included residents' knowledge of solid waste management (SWM), attitudes towards SWM, and practices in SWM. Results were analysed using descriptive statistics such as frequencies, percentages, cross-tabulation with chi-square test, and correlation at a 95% confidence interval to determine the statistical associations between residents’ socio-demographic factors and knowledge, attitude, and practice (KAP) of SWM, as well as to establish the relationship between KAP variables. In addition, the discussion of the results is linked to previous studies to confirm and/or uncover inconsistencies in the empirical literature.
[bookmark: _Toc147923079]4.2 Socio-demographic Characteristics of respondents
This section presents respondents’ socio-demographic characteristics. These include variables such as gender, age, marital status, education level, length of stay in the Mangu community, number of children in the household, number of people in the household, occupation, and average monthly income. Table 3 presents the results and subsequent analyses.
[bookmark: _Toc142340956]

[bookmark: _Toc147923104]Table 3 Residents' socio-demographic characteristics
		Socio-Demographic Characteristics
	Categories
	Frequency
	Percentage (%)

	Gender
	Male
	141
	38.8

	
	Female
	222
	61.2

	Age
	18 to 26
	9
	2.5

	
	27 to 40
	179
	49.3

	
	41 to 53
	124
	34.2

	
	54 to 67
	48
	13.2

	
	68 to 80
	3
	0.8

	Marital status
	Single
	60
	16.5

	
	Married
	274
	75.5

	
	Separated
	8
	2.2

	
	Divorced
	9
	2.5

	
	Widowed
	12
	3.3

	Level of education
	No formal education
	199
	54.8

	
	KG/Primary education
	29
	8.0

	
	JHS
	37
	10.2

	
	SHS
	68
	18.7

	
	University
	27
	7.4

	
	Other
	3
	0.8

	How long have you lived in Mangu Community?
	1 to 16
	225
	62.0

	
	17 to 32
	96
	26.4

	
	33 to 48
	37
	10.2

	
	49 to 64
	2
	0.6

	
	63 to 80
	3
	0.8

	How many number of children are living in the household? (Binned)
	1 to 3
	233
	64.2

	
	4 to 6
	110
	30.3

	
	7 to 9
	20
	5.5

	How many number of people are living in the household?
	1 to 6
	233
	64.2

	
	7 to 9
	108
	29.8

	
	10 to 13
	14
	3.9

	
	14 to 16
	8
	2.2

	What is your occupation?
	Farming
	58
	16.0

	
	Trading
	94
	25.9

	
	Government employee
	9
	2.5

	
	Private sector employee
	17
	4.7

	
	Self-employed / Entrepreneur
	87
	24.0

	
	Not employed
	18
	5.0

	
	Apprenticeship
	66
	18.2

	
	Other
	14
	3.9

	What is your average monthly income (Gh¢)
	</416
	240
	66.1

	
	417 to 2,458
	120
	33.1

	
	2459 to 4,500
	3
	0.8


Source: Field Survey (2023)
The results in Table 3 show that many (61.2%) of the respondents surveyed were women compared to men (38.8%), which suggests that female respondents dominated the study. Regarding the age groups of the respondents, almost half (49.3%) were aged 27-40, compared to those aged 41-53 (34.2%), those aged 54-67 (13.2%), those aged 18-26 (2.5%), and the age group 68–80 (0.8%). The results indicated that many of the respondents in this study were middle-aged. Regarding the marital status of the respondents, the results showed that the majority (75.5%) of the respondents were married as compared to single (16.5%), widowed (3.3%), divorced (2.5%), and living separated (2.2%). Regarding the level of education of the respondents, the results show that just over half (54.8%) of the respondents had no formal education, compared to a few (18.7%) who had a senior secondary education (10.2%), junior secondary education (8%), received a KG/primary education (7.4%) and/or received a university education, and others (0.8%).
In terms of the length of time respondents lived in the Mangu community, the results showed that more (62%) of the respondents lived in the Mangu community, ranging between 1 and 16 years. Only a few of the respondents had lived between 17 and 32 years (26.4%), between 33 and 48 years (10.2%), between 63 and 80 years (0.8%), and between 49 and 64 years (0.6%). The results show that the majority of respondents had lived in the Mangu community for more than ten years at the time of the study and were the right respondents to respond to the KAP of SWM in the study setting. Regarding the number of children living in the household, the study found that many (64.2%) of respondents had one to three children living in their household. While 30.3% had four to six children living in their household, only a few (5.5%) had seven to nine children living in their household at the time of the survey. The findings showed that the majority of respondents had six or fewer children in the household. In relation to the number of people living in the household, the results showed that many (64.2%) of the respondents had between one and six people in the household, compared to between seven and nine people (29.8%), between 10 and 13 people (3.9%), and between 14 and 16 people (2.2%) living in the household. This finding suggests that in most households in Mangu at the time of the study, there were between one and nine people living in the household. Regarding respondents’ occupations, the study found that just over a quarter (25.9%) of respondents were involved in commerce, compared to less self-employed/entrepreneur (24%), education (18.2%), agriculture (16%), unemployed (5%), private sector employees (4.7%), other (3.9%), and public sector employees (2.5%). In addition, in relation to the average monthly income of the respondents, the results show that many (66.1%) of the respondents earned Ghc416 or less, 33.1% earned between Ghc417 and 2,458, and few (0.8%) earned between Ghc2,459 and 4,500 per month.The results reveal that low-income residents may be unable to pay for waste collection services and could use other means of disposing of their waste.

[bookmark: _Toc147923080]4.3 Residents’ Knowledge on Solid Waste Management
The focus of this research was to ask residents of the Mangu community about their knowledge of SWM. This contained ten (10) questions, which were asked in the nominal form: \"yes\" and/or \"no\", which were marked as correct and incorrect knowledge answers. Based on the respondents’ answer, a composite scale of residents' knowledge of SWM is divided into \"low\" and \"high\" based on the mean score of +/-1. The results are presented in Table 4 and Figure 3.
[bookmark: _Toc147923105]Table 4: Residents Knowledge on SWM
	[bookmark: _Hlk136935463]Knowledge on SWM Statements
	Responses
	Frequency (N=363)
	Percentage (%)

	Is solid waste a source of pollution for the environment?
	No
	10
	2.8

	
	Yes
	353
	97.2

	Burning old solid waste causes health risks (bronchitis and asthma).
	No
	22
	6.1

	
	Yes
	341
	93.9

	Waste papers, plastic bags, a piece of metal, wood and cloths are recyclable.
	No
	27
	7.4

	
	Yes
	336
	92.6

	Do you consider solid waste as wealth.
	No
	100
	27.5

	
	Yes
	263
	72.5

	Can solid waste be sorted and sold to recycling companies?
	No
	41
	11.3

	
	Yes
	322
	88.7

	Compost and organic fertilizer can be made from solid waste
	No
	125
	34.4

	
	Yes
	238
	65.6

	The amount of solid waste can be reduced by reusing at the household level.
	No
	127
	35.0

	
	Yes
	236
	65.0

	Illegal damping of solid waste causes diarrhoea, typhoid and cholera.
	No
	33
	9.1

	
	Yes
	330
	[bookmark: _Hlk137109555]90.9

	Sorting of solid waste at home helps for SWM.
	No
	67
	18.5

	
	Yes
	296
	81.5

	Improper damping of solid waste can eventually lead to pollution of water bodies
	No
	34
	9.4

	
	Yes
	329
	90.6


  Source: Field Survey (2023)
The results in Table 4 show that the vast majority (97.2%) of respondents were aware that solid waste is a source of environmental pollution, compared to (2.8%) who were unaware. In addition, a larger majority (93.9%) of respondents were aware that the incineration of old solid waste poses health risks (bronchitis and asthma) compared to (6.1%) of those who were unaware. The study found that a large number (95.2%) of respondents knew that waste paper, plastic bags, a piece of metal, wood, and clothing were recyclable, compared to only a few (7.4%) who had no idea. The analysis also found that a majority (72.5%) of the respondents viewed solid waste as wealth, compared to only a few others (27.5%) who did not view solid waste as wealth.
Again, the results show that 88.7% of the respondents knew that solid waste can be sorted and sold to recycling companies, compared to (11.3%) who have no knowledge. The study also found that many (65.6%) respondents had the knowledge that compost and organic fertilizer can be made from solid waste, compared to (34.4%) of those who did not have this knowledge. Again, the study found that many (65%) of the respondents knew that the amount of solid waste could be reduced through reuse at the household level, compared to (35%) of the respondents who had no idea.
In addition, a large majority (90.9%) of the respondents knew that the indiscriminate dumping of solid waste caused diarrhoea, typhoid, and cholera in the study population. The study also shows that the majority (81.5%) of respondents are aware that sorting solid waste at home is helpful for SWM, compared to less than quarter (18.5%) who have no knowledge. Finally, the results show that a large majority (90.6%) of the respondents are aware that improper containment of solid waste can ultimately lead to water pollution. To show respondents' overall knowledge of SWM, Figure 3presents the results of determining the percentage of residents in the study community who had good knowledge of SWM based on the constructs of the ten questions asked.

[bookmark: _Toc142664170]Figure 3: Residents composite knowledge of SWM
Source: Field Survey (2023)
In Figure 3, the results show that more than half (53.7%) of the residents have a high overall knowledge of SWM compared to (46.3%) of those who exhibited a low overall knowledge of SWM. The findings show that residents of the Mangu community have good knowledge of SWM. This finding validates the data from the key informant interviews, where participants shared light that residents in the Mangu Community have good knowledge of the importance of solid waste management as well as the related environmental consequences, such as pollution. Participants attributed this knowledge to awareness and education on proper solid waste disposal and the potential effects of poor environmental sanitation on health and human well-being. 
“Solid waste such as plastics, papers, sawdust, wood and metals are all solid waste if properly managed can cause pollution, cholera, diarrhoea, typhoid and other illness’s (Assembly member, Managu). 3rd March,2023.
“There is lots of solid waste generated each day. Most of the solid waste generated in the house is leftover food, and piles of (cassava, banana, and yams) are all waste. Plastics such as plastic bottles, polythene bags, and water sachets, all these pollute the environment and produce bad odour’ (Chief, Mangu). 8th March, 2023.
In addition, an interview with the Human Resource Officer revealed that residents have adequate knowledge of the consequences of improper solid waste management; however, they do not seem to mind. 
“All residents of the Municipality are aware of the dangers of poor waste collection and management but they still do it” (Zoomlion Ghana Ltd). 10th March, 2023.
Regarding sources of information on SWM, the results presented in Figure 4 aimed to identify the different sources from which residents obtained information on SWM in the study community.

[bookmark: _Toc142664171]Figure 4: Residents source of information on SWM
Source: Field Survey (2023)
From Figure 4, it can be seen that more (42.1%) respondents had access to information about SWM through the media compared to those who had access to information from community volunteers (34.7%), none (19.3%), and/or others (3.9%). 

[bookmark: _Toc147923081]4.3.1	Association between Residents’ Socio-demographics and their Knowledge of SWM
Table 5 presents the association between residents' sociodemographic structure and their knowledge of SMW using a chi-square analysis at a 95% confidence level. 
[bookmark: _Toc147923106]Table 5: A cross-tabulation of socio-demographics and residents’ knowledge on
               SWM 
	Socio-demographic factors
	Categories
	Total Sample N (%)

	Residents Knowledge on SWM
	Chi-square (X2)
	p-value

	
	
	
	Low
	High
	
	

	Gender
	Male
	141 
(38.8%)
	60
(35.7%)
	81
(41.5%)
	1.289
	0.256

	
	Female
	222 
(61.2%)
	108 
(64.3%)
	114 
(58.5%)
	
	

	Age
	18 to 26
	9
(2.5%)
	4
(2.4%)
	5
(2.6%)
	6.097
	0.192

	
	27 to 40
	179 
(49.3%)
	77
(45.8%)
	102 
(52.3%)
	
	

	
	41 to 53
	124 
(34.2%)
	62
(36.9%)
	62
(31.8%)
	
	

	
	54 to 67
	48
(13.2%)
	22
(13.1%)
	26
(13.3%)
	
	

	
	68 to 80
	3
(0.8%)
	3 
(1.8%)
	0 
(0.0%)
	
	

	Marital status
	Single
	60
 (16.5%)
	32 
(19.0%)
	28 
(14.4%)
	5.533
	0.237

	
	Married
	274 
(75.5%)
	126 
(75.0%)
	148
 (75.9%)
	
	

	
	Separated
	8 
(2.2%)
	1
(0.6%)
	7
 (3.6%)
	
	

	
	Divorced
	9 
(2.5%)
	4 
(2.4%)
	5 
(2.6%)
	
	

	
	Widowed
	12 
(3.3%)
	5 
(3.0%)
	7 
(3.6%)
	
	

	Level of education
	No formal education
	199 
(54.8%)
	98
(58.3%)
	101
(51.8%)
	10.012
	0.075

	
	KG/Primary education
	29 
(8.0%)
	14 
(8.3%)
	15 
(7.7%)
	
	

	
	JHS
	37 
(10.2%)
	12 
(7.1%)
	25 
(12.8%)
	
	

	
	SHS
	68 
(18.7%)
	35 (20.8%)
	33 (16.9%)
	
	

	
	University
	27 
(7.4%)
	9 (5.4%)
	18 (9.2%)
	
	

	
	Other
	3
 (0.8%)
	0 (0.0%)
	3 (1.5%)
	
	

	How long have you lived in Mangu Community? 
	1 to 16
	225 
(62.0%)
	104 (61.9%)
	121 (62.1%)
	4.965
	0.291

	
	17 to 32
	96 
(26.4%)
	42 (25.0%)
	54 (27.7%)
	
	

	
	33 to 48
	37 
(10.2%)
	18 (10.7%)
	19 9.7%
	
	

	
	49 to 64
	2 
(0.6%)
	1(.6%)
	1(.5%)
	
	

	
	63 to 80
	3 
(0.8%)
	3 (1.8%)
	0 (0.0%)
	
	

	How many number of children are living in the household? 
	1 to 3
	233 
(64.2%)
	110 (65.5%)
	123 (63.1%)
	0.429
	0.807

	
	4 to 6
	110 
(30.3%)
	50
(29.8%)
	60
(30.8%)
	
	

	
	7 to 9
	20 
(5.5%)
	8 (4.8%)
	12 (6.2%)
	
	

	How many number of people are living in the household?
	1 to 6
	233 
(64.2%)
	106 (63.1%)
	127 (65.1%)
	1.081
	0.782

	
	7 to 9
	108 
(29.8%)
	53 (31.5%)
	55 (28.2%)
	
	

	
	10 to 13
	14 
(3.9%)
	5 (3.0%)
	9 (4.6%)
	
	

	
	14 to 16
	8 
(2.2%)
	4 (2.4%)
	4 (2.1%)
	
	

	What is your occupation?
	Farming
	58 
(16.0%)
	26 (15.5%)
	32 (16.4%)
	14.169
	0.048

	
	Trading
	94 
(25.9%)
	54 (32.1%)
	40 (20.5%)
	
	

	
	Government employee
	9 
(2.5%)
	3 (1.8%)
	6 (3.1%)
	
	

	
	Private sector employee
	17 
(4.7%)
	5 (3.0%)
	12 (6.2%)
	
	

	
	Self-employed / Entrepreneur
	87 
(24.0%)
	39 (23.2%)
	48 (24.6%)
	
	

	
	Not employed
	18 
(5.0%)
	5 (3.0%)
	13 (6.7%)
	
	

	
	Apprenticeship
	66 
(18.2%)
	33 (19.6%)
	33 (16.9%)
	
	

	
	Other
	14 
(3.9%)
	3 (1.8%)
	11 (5.6%)
	
	

	What is your average monthly income? (Gh¢)
	</416
	240 
(66.1%)
	115 (68.5%)
	125 (64.1%)
	0.886
	0.642

	
	417 to 2,458
	120
 (33.1%)
	52 (31.0%)
	68 (34.9%)
	
	

	
	2459 to 4,500
	3 
(0.8%)
	1 (0.6%)
	2 (1.0%)
	
	


Source: Field Survey (2023)
The results in Table 5 show that many (64.3%) female respondents had negative (low) knowledge of solid waste disposal compared to (35.7%) of the male respondents. The results showed that there was no statistically significant association between residents’ gender and their knowledge of solid waste management (SWM) (p-value > 0.05).
Regarding residents’ age, the results show that just over half (52.3%) of the respondents aged 27-40 years had positive knowledge of SWM compared to those aged 41-53 (31.8%), 54-67 (13.3%), 18-26 (2.6%) and ages 68-80 (0.0%) who had positive knowledge. The findings showed no statistically significant difference in the association between respondents' age groups and their knowledge of SWM (p-value> 0.05). 
Regarding the marital status of residents, the results found that the majority (75.9%) of married respondents had positive knowledge of SWM, compared to those who were single (14.4%), separated (3.6%), widowed (3.6%), or divorced (2, 6%). The results showed no statistical difference between residents’ marital status and their knowledge of SWM (p-value> 0.05). 
More than half (58.3%) of the respondents with no formal education had negative knowledge of SWM compared to those with SHS (20.8%), KG/primary education (8.3%), JHS (7.1%), university degree (5.4%), and other educational qualifications (0.0%). The findings showed that residents’ educational attainment had no statistically significant association with their knowledge of SWM (p-value> 0.05). 
In terms of the length of time respondents lived in the Mangu community, this study found that many (62.1%) of the respondents who had lived between 1 and 16 years in the Mangu community had positive knowledge of SWM compared to those who lived between 17 and 32 years (27.7%), 33–48 years (9.7%), 49–64 years (0.5%), and 63–80 years (0.0%). The analysis showed that there was no statistically significant difference between the time respondents lived in the community and their knowledge of SWM (p-value > 0.05). 
Regarding the number of children living in the household; many (65.5%) of the respondents with 1 to 3 children in the household have negative knowledge of SWM, compared to those with 4 to 6 children (29.8%) living in the household and 7 to 9 children (4, 8%). Statistically, there was no significant difference in the association between the number of children living in a household and residents’ knowledge of SWM (p-value> 0.05).
In relation to the number of people living in the household, the study found that many (65.1%) of respondents who have between 1 and 6 people living in the household have positive knowledge, compared to those who have between 7 and 9 people (28.2%) between 10 and 13 people (4.6%) and with between 14 and 16 people (2.1%) living in the household. The results showed that the number of people living in a household was not significantly associated with residents’ knowledge of SWM (p-value> 0.05). 
With regards to respondent's occupations, the study found that more than a quarter (32.1%) of respondents working in retail had negative knowledge of SWM compared to those who were self-employed/entrepreneurs (23.2%), teachers (19.6%), farmers (15.5%), unemployed (3%), working in the private sector (3%), public sector (1.8%), and others (1.8%). The findings showed that respondents’ occupation was statistically associated with residents’ knowledge of SWM (p-value< 0.05). 
Regarding the average monthly income of the respondents, the results showed that many (68.5%) of those who earned Gh¢416 had negative knowledge of SWM, compared with (31%) of those who earned between Gh¢417 and Gh¢2,458 (0.6%) and those who earned between Gh¢2,459 and Gh¢4,500 per month. The results showed that respondents' average monthly income was not significantly associated with their knowledge of SWM (p-value> 0.05).
[bookmark: _Toc147923082]4.4 Residents’ Attitude towards Solid Waste Management
The focus of this research question was to ask residents of the Mangu community about their attitudes towards SWM. This contained ten (10) questions, which were asked in the nominal form: \"yes\" and/or \"no\", which were marked as correct and incorrect attitude answers. Based on the respondents’ answer, a composite scale of residents' attitude towards SWM is divided into \"low\" and \"high\" based on the mean score of +/-1. The results are presented in Table 6 and Figure 5, respectively.
[bookmark: _Toc147923107]Table 6: Residents Attitude towards SWM
	Attitude towards SWM Statements
	Response
	Frequency (N = 363)
	Percentage (%)

	Do you feel solid waste is something with value?
	No
	188
	51.8

	
	Yes
	175
	48.2

	Do you feel solid waste is one of the environmental problems that need an immediate attention?
	No
	65
	17.9

	
	Yes
	298
	82.1

	Do you feel every household should have responsibility for the proper collection and disposal of the solid wastes?
	No
	75
	20.7

	
	Yes
	288
	79.3

	Do you feel proper solid waste disposal is the responsibility of everyone?
	No
	86
	23.7

	
	Yes
	277
	76.3

	Do you feel that proper SWM is important in creating a healthy environment?
	No
	64
	17.6

	
	Yes
	299
	82.4

	Do you feel SWM is a burning issue in the area of my community?
	No
	63
	17.4

	
	Yes
	300
	82.6

	Do you feel the city government should conduct regular supervision and control on illegal damping of solid waste in the communities?
	No
	125
	34.4

	
	Yes
	238
	65.6

	Do you feel the solid waste disposal and management by government is convenient?
	No
	159
	43.8

	
	Yes
	204
	56.2

	Do you feel selling plastic waste for recycling is the best way to manage solid waste?
	No
	89
	24.5

	
	Yes
	274
	75.5

	Do you feel bad when you see solid waste disposed in open spaces?
	No
	125
	34.4

	
	Yes
	238
	65.6


  Source: Field Survey (2023)
The results in Table 6 show that half (51.8%) of the respondents felt that solid waste was valuable compared to 48.2% who thought otherwise. In addition, a large majority (82.1%) of respondents, compared to 17.9%, believed that solid waste is an environmental issue that needs immediate attention. The study found that a majority (79.3%) of the respondents felt that every household was responsible for the proper collection and disposal of solid waste, compared to only a few (20.7%) who thought otherwise. The analysis also revealed that a majority (76.3%) of respondents, compared to just a few others (23.7%), believed that the proper disposal of solid waste is everyone is responsibility. Again, the results showed that a large number (82.4%) of respondents compared to 17.6% agreed that proper waste management (SWM) is important for creating a healthy environment. In addition, the study found that a large majority (82.6%) compared to 17.4% of respondents felt that SWM was a burning issue in the Mangu community. As a result, many (65.6%) compared to (34.4%) of the respondents believe that the municipality should carry out regular monitoring and control of the illegal disposal of solid waste in the municipality. Over half (56.2%) of the respondents felt that solid waste disposal and management by the government was convenient.
Furthermore, the study results show that up to 75.5% of respondents believe that selling plastic waste for recycling is the best way to dispose of solid waste, compared to almost a quarter (24.5%) who do not have this opinion. Finally, the study found that many respondents (65.6%) felt uncomfortable seeing solid waste being dumped in open spaces, compared to (34.4%) who thought otherwise. 
Therefore, to determine the percentage of respondents' attitudes toward SWM, a composite analysis was conducted, and the results are shown in Figure 5.

[bookmark: _Toc142664172]Figure 5: Residents composite attitude towards SWM
Source: Field Survey (2023)
From Figure 5, it can be seen that many (66.9%) of the respondents showed high attitudes towards waste management (SWM) compared to (33.1%) of those respondents who showed low attitudes towards waste management (SWM). The results indicate that residents of the Mangu community have a positive attitude towards solid waste management (SWM).
However, stakeholder interviews revealed that residents of Mangu and Wa Municipal generally have poor attitudes towards solid waste management. According to one participant, residents of the Mangu community and the municipality as a whole always think that waste management is the responsibility of Zoomlion’s Ghana Company Ltd.
“In general, the attitude of residents in the Municipality towards waste management is very bad. People dump solid waste indiscriminately; others will carry refuse from their homes and dump it outside the skip container (public container) instead of pouring it inside the container. They claimed that the waste company would come and collect it. Few households using our 240L bins to store their waste for us to go and collect. The residents are not willing to pay for the services of waste collection”(Zoomlion’s Ghana Ltd, Wa). 11th March,2023
[bookmark: _Toc147923083]4.4.1	Association between Residents’ Socio-demographics and Attitude towards SWM
Table 7 presents the association between residents' sociodemographic factors and their attitudes towards SMW using a chi-square analysis at a 95% confidence level.
[bookmark: _Toc147923108]Table 7: A cross-tabulation of socio-demographics and residents’ attitude on SWM
	Socio-demographic factors
	Categories
	Total Sampled 
N (%)

	Residents Attitude of SWM
	Chi-square (X2)
	P-value


	
	
	
	Low
	High
	
	

	Gender
	Male
	141 (38.8%)
	54 (45.0%)
	87 (35.8%)
	2.861
	0.091

	
	Female
	222 (61.2%)
	66 (55.0%)
	156 (64.2%)
	
	

	Age
	18 to 26
	9 (2.5%)
	1 (.8%)
	8 (3.3%)
	23.368
	0.000

	
	27 to 40
	179 (49.3%)
	43 (35.8%)
	136 (56.0%)
	
	

	
	41 to 53
	124 (34.2%)
	50 (41.7%)
	74 (30.5%)
	
	

	
	54 to 67
	48 (13.2%)
	23 (19.2%)
	25 (10.3%)
	
	

	
	68 to 80
	3 (0.8%)
	3 (2.5%)
	0 (0.0%)
	
	

	Marital status
	Single
	60 (16.5%)
	17 (14.2%)
	43 (17.7%)
	1.468
	0.832

	
	Married
	274 (75.5%)
	93 (77.5%)
	181 (74.5%)
	
	

	
	Separated
	8 (2.2%)
	2 (1.7%)
	6 (2.5%)
	
	

	
	Divorced
	9 (2.5%)
	4(3.3%)
	5 (2.1%)
	
	

	
	Widowed
	12 (3.3%)
	4 (3.3%)
	8 (3.3%)
	
	

	Level of education
	No formal education
	199 (54.8%)
	70 (58.3%)
	129 (53.1%)
	3.425
	0.635

	
	KG/Primary education
	29 (8.0%)
	7 (5.8%)
	22 (9.1%)
	
	

	
	JHS
	37 (10.2%)
	14 (11.7%)
	23 (9.5%)
	
	

	
	SHS
	68 (18.7%)
	22 (18.3%)
	46 (18.9%)
	
	

	
	University
	27 (7.4%)
	6 (5.0%)
	21 (8.6%)
	
	

	
	Other
	3 (0.8%)
	1 (0.8%)
	2 (0.8%)
	
	

	How long have you lived in Mangu Community?
	1 to 16
	225 (62.0%)
	63 (52.5%)
	162 (66.7%)
	19.065
	0.001

	
	17 to 32
	96 (26.4%)
	33 (27.5%)
	63 (25.9%)
	
	

	
	33 to 48
	37 (10.2%)
	19 (15.8%)
	18 (7.4%)
	
	

	
	49 to 64
	2 (0.6%)
	2 (1.7%)
	0 (0.0%)
	
	

	
	63 to 80
	3 (0.8%)
	3 (2.5%)
	0 (0.0%)
	
	

	How many number of children are living in the household?
	1 to 3
	233 (64.2%)
	70 (58.3%)
	163 (67.1%)
	10.195
	0.006

	
	4 to 6
	110 (30.3%)
	37 (30.8%)
	73(30.0%)
	
	

	
	7 to 9
	20 (5.5%)
	13 (10.8%)
	7 (2.9%)
	
	

	How many number of people are living in the household? 
	1 to 6
	233 (64.2%)
	72 (60.0%)
	161 (66.3%)
	10.967
	0.012

	
	7 to 9
	108 (29.8%)
	37 (30.8%)
	71 (29.2%)
	
	

	
	10 to 13
	14 (3.9%)
	4 (3.3%)
	10 (4.1%)
	
	

	
	14 to 16
	8 (2.2%)
	7 (5.8%)
	1 (0.4%)
	
	

	What is your occupation?
	Farming
	58 (16.0%)
	28 (23.3%)
	30 (12.3%)
	15.424
	0.031

	
	Trading
	94 (25.9%)
	28 (23.3%)
	66 (27.2%)
	
	

	
	Government employee
	9 (2.5%)
	4 (3.3%)
	5 (2.1%)
	
	

	
	Private sector employee
	17 (4.7%)
	4 (3.3%)
	13 (5.3%)
	
	

	
	Self-employed / Entrepreneur
	87 (24.0%)
	30 (25.0%)
	57 (23.5%)
	
	

	
	Not employed
	18 (5.0%)
	3 (2.5%)
	15 (6.2%)
	
	

	
	Apprenticeship
	66 (18.2%)
	22 (18.3%)
	44 (18.1%)
	
	

	
	Other
	14 (3.9%)
	1 (0.8%)
	13 (5.3%)
	
	

	What is your average monthly income? (Gh¢)
	</416
	240 (66.1%)
	76 (63.3%)
	164 (67.5%)
	0.624
	0.732

	
	417 to 2,458
	120 (33.1%)
	43 (35.8%)
	77 (31.7%)
	
	

	
	2459 to 4,500
	3 (0.8%)
	1 (0.8%)
	2 (0.8%)
	
	


Source: Field Survey (2023)
In Table 7, the study results show that many (64.2%) of the female respondents had a positive attitude towards SWM compared to 35.8% of the male respondents. Statistically, the results showed that there was no statistically significant difference in the association between residents’ gender and their attitudes towards SWM (p-value > 0.05). 
On the age groups of respondents, the results show that more than half (56%) of respondents aged 27-40 have a positive attitude towards SWM, compared to those aged 41-53 (30.5%), aged 54–67 years (10.3%), aged 18–26 (3.3%), and aged 68–80 (0.0%) who also have a positive attitude towards SWM. The results showed a statistically significant difference in the association between the age of the respondents and their attitudes towards SWM (p-value< 0.05). 
Regarding marital status, the majority (77.5%) of married respondents exhibited negative attitudes towards SWM compared to those who were single (14.2%), widowed (3.3%), divorced (3.3%), and separated (1.7%). Statistically, the results suggest that marital status was not significantly associated with attitudes towards SWM (p-value> 0.05). 
Regarding respondents’ level of education, more than half (58.3%) of the respondents with no formal education showed a negative attitude towards SWM compared to those with SHS (18.3%), JHS (11.7%), KG/primary education (5.8%), university degrees (5%), and other educational qualifications (0.8%). The results showed that residents’ educational attainment was not significantly associated with their attitudes toward SWM (p-value> 0.05).
In terms of the length of time respondents lived in the Mangu community, the study found that many (66.7%) of the respondents who had lived between 1-16 years in the community had positive attitudes towards SWM compared to those who lived for about 17-32 years (25.9%), 33–33 years (7.4%), and others. This finding suggests that the time a respondent has lived in the community is significantly associated with their attitude towards SWM (p-value< 0.05). 
On the number of children living in the household, the study found that many (67.1%) of respondents who have 1 to 3 children in the household have a positive attitude towards SWM compared to those who have 4 to 6 children (30%), and 7 to 9 children (2.9%) living in the household. This finding suggests that the number of children living in a household is significantly associated with residents’ attitudes towards SWM (p-value< 0.05). 
In addition to the number of people living in the household, the study found that many (66.3%) of respondents with households of 1 to 6 people have a positive attitude towards SWM, compared to those with 7 to 9 people (29.2%), 10 to 13 people (4.1%), and 14 to 16 people (0.4%) living in the household. The results showed that the number of people living in a household was not statistically associated with residents’ attitudes towards SWM (p-value< 0.05). 
Regarding respondents’ occupations, the study found that more than a quarter (27.2%) of respondents working in the retail sector had a positive attitude towards SWM compared to those who were self-employed/entrepreneurs (23.5%), teachers (18.1%), and farmers (12.3%). The study found that only a few of the unemployed (6.2%) and those working as private sector employees (5.3%), public sector employees (2.1%), and others (5.3%) shared positive attitudes towards SWM. The results showed that respondents’ occupation was a significant factor associated with residents’ attitudes towards SWM (p-value < 0.05). 
In relation to the average monthly income of the respondents, the results showed that many (67.5%) respondents who earned Ghc¢416 or less had positive attitudes towards SWM compared to those who earned between Ghc¢417 and Ghc¢2,458 (31.7%) and between Ghc¢2,459 and Ghc¢4,500 (0.8%) per month. The results showed that respondents' average monthly income had no statistically significant association with residents’ attitudes towards SWM (p-value> 0.05).

[bookmark: _Toc147923084]4.5 Residents’ Practice of Solid Waste Management
The focus of this research question was to ask residents of the Mangu community about their SWM practices. This contained thirteen (13) questions, which were asked in nominal form: \"yes\" and/or \"no\", marked as correct and incorrect practice answers. Based on the respondents’ answers, a composite scale of residents' SWM practices was divided into \\"low\\ " and \\"high\\ based on a mean score of +/-1. The results are shown in Table 8 and Figure 6, respectively.
[bookmark: _Toc147923109]Table 8: Residents Practice of SWM
	Practice of SWM Statements
	Response
	Frequency (N = 363)
	Percentage (%)

	Do you separate solid waste before disposal?
	No
	225
	62.0

	
	Yes
	138
	38.0

	Do you get rid of solid wastes from home by dumping in the backyard with sacks?
	Yes
	221
	60.9

	
	No
	142
	39.1

	Do you get rid of solid wastes from home by dumping along roadsides or in gutters?
	Yes
	83
	22.9

	
	No
	280
	77.1

	Do you get rid of solid wastes from home by dumping in disposal site?
	No
	182
	50.1

	
	Yes
	181
	49.9

	Do you get rid of solid wastes from home by burying it in the soil?
	No
	83
	22.9

	
	Yes
	280
	77.1

	 Do you get rid of solid wastes from home by dumping in a waste container/dustbin?
	No
	286
	78.8

	
	Yes
	77
	21.2

	The strategy you use to reduce, reuse, and recycle solid waste is by compost preparation (R1).
	No
	327
	90.1

	
	Yes
	36
	9.9

	The strategy you use to reduce, reuse, and recycle solid waste is by reuse (R2).
	No
	317
	87.3

	
	Yes
	46
	12.7

	 The strategy you use to reduce, reuse, and recycle solid waste is by selling for recycling business (R3).
	No
	128
	35.3

	
	Yes
	235
	64.7

	The strategy you use to reduce, reuse, and recycle solid waste is by burning, not use 3R's.
	Yes
	311
	85.7

	
	No
	52
	14.3

	There are adequate dumping sites in the community.
	No
	264
	72.7

	
	Yes
	99
	27.3

	Do you have access to door-to-door services for your solid waste disposal?
	No
	330
	90.9

	
	Yes
	33
	9.1

	Do you do usually dispose of solid waste openly if the service providers fail to collect the solid waste?
	Yes
	95
	26.2

	
	No
	268
	73.8


  Source: Field Survey (2023)
In Table 8, the results show that many (62%) of the respondents separated solid waste before disposal, compared to (38%) who did not. In addition, as many as 60.9% of respondents disposed of their household solid waste by disposing them in bags in the backyard, compared to 39.1% who dumped waste in waste containers or at disposal sites. The study found that only 22.9% of respondents throw away solid waste from home by dumping it on the curb or down the gutter, whereas the majority of respondents (77.1%) did not. The analysis revealed that almost the average (49.9%) of respondents disposed of household solid waste by landfilling, compared to many (77.1%) of respondents who dispose of solid waste from their households by burying it in the ground. The study found that only a few (21.2%) respondents removed solid waste from the home by throwing it in a waste bin/bin, compared to the majority (78.8%) who did not dispose of solid waste in a waste bin. 
As for the strategy to reduce (R1), reuse (R2) and recycle (R3) solid waste, the study found that on (R1), the vast majority (90.1%) of respondents did not practice this strategy, compared to only a few (9.9%) who practiced the (R1) strategy. In addition, for the strategy to reuse (R2), a large number (87.3%) of respondents did not use this strategy, compared to only a few (12.7%) who did. In addition, when it comes to the strategy of recycling solid waste by selling it to recyclers (R3), many (64.7%) of the respondents use this strategy compared to (35.3%) who do not practice it.
Regarding the strategy used to reduce, reuse, and recycle solid waste, whether residents practiced burning of the solid waste, not use 3R’s, revealed that the majority (85.7%) of the respondents practiced this strategy compared to a few (14.3%). Regarding the issue of adequate dumping sites in the community, most (72.7%) of the respondents were of the view that there were inadequate dumping sites in the Mangu community, compared to a few (27.3%) who said there were adequate dumping sites in the community. Moreover, regarding household access to door-to-door services for solid waste disposal, a vast majority (90.9%) of the respondents did not have access to door-to-door services for solid waste disposal compared to (9.1%) who had access to door-to-door services for solid waste disposal. 
Therefore, the study revealed that the majority (73.8%) of the respondents usually dispose of solid waste openly when the service providers fail to collect the solid waste, as compared to (26.2%) who did not openly dispose of solid waste upon failure to collect by service providers.

[bookmark: _Toc142664173]Figure 6: Residents composite practice of SWM
Source: Field Survey (2023)
The results of the composite scale of SWM practice by residents in the Mangu community are shown in Figure 6. The results show that more than half (57%) of respondents exhibited poor practice of waste management (SWM) compared to (43%) who exhibited good practice of SWM. This indicates that residents of the Mangu community exhibit poor SWM practices.
The key informant interviews corroborated the practice of residents in solid waste management in the Mangu community. The narratives revealed that residents segregate their waste and make use of the 3Rs (reducing, re-using, recycling) to manage it. 
“We always used the left-over foods, cassava, and yams piles to feed our animals, while others are use as manure in our garden. Some plastic bottles are usable, but polythene bags and water sachets are always burned or dumped in the valley. The skip-container in Mangu here is only one which far away from us”(Makazeε, Mangu).13th March,2023
“The people of Mangu always dumped their waste along water bodies. There is a large valley in the Mangu community, where most residents go to dispose of their solid waste’’ (Zoomlion Ghana Ltd.). 11th March, 2023.

In Figure 7, respondents were asked how they transported their solid waste, and the results are presented below.


[bookmark: _Toc142664174]Figure 7: How residents transport solid waste in community
Source: Field Survey (2023)
Figure 7 shows how the residents transported solid waste to the community. The results show that a large majority (98.9%) of respondents transport waste disposal (SWM) through household members, compared to a few (4.4%) who transport solid waste through municipal service providers for which they charge a service fee. In addition, about (2.5%) of the respondents used other means and a private waste collector (0.3%) to transport solid waste. The results indicate that the residents of the study community transported their solid waste primarily through family members.
Key informant interviews validated the survey results on how residents transported solid waste. Participants reported that the common modes for transporting solid waste in the community are head-pan by a household member, the Municipal Assembly, and Zoomlion Ghana Ltd using skip loaders and compactor trucks. 
“We always collect the waste everyday onto a small container (bins) and dispose them at the valley site. We always carried them with head-pans to the valley. There is a very big valley over here, that is where we always dispose of our waste”(Makazeε). 13th March, 2023.
“Households always stored their waste either in the 240L bins in the house or transport it to the skip-container which is placed 20 meters from where the people live, and 10km to the disposal landfill. For the household 240L bins, it is collected weekly while the skip containers are collected every two days” (Zoom Lion’s Ghana Ltd, Wa). 11th March, 2023.

[bookmark: _Toc142664175]Figure 8: Residents willingness to pay for SWM disposal
The question of respondents' willingness to pay a fee to transport their solid waste is shown in Figure 8. The results show that the majority (78%) of respondents were unwilling to pay for solid waste disposal compared to 22% who were willing to pay for their solid waste being transported by the service provider. This suggests that most residents in the community are unwilling to pay for solid waste disposal.
The key informant interviews corroborate the survey finding that residents of the Mangu community and the entire municipality are reluctant to pay for solid waste storage, collection, and disposal. 
“We don’t pay anything for disposing our waste. It is transported by women and children on a head pan to the valley. Who would you pay to, for disposing your waste into a valley?”(Chief, Mangu). 8th March 2023.
“The people of Mangu, even the municipality as a whole, are not willing to pay for waste collection and final disposal. This is even a general issue for the entire municipality. Most residents in the municipality are unwilling to pay for solid waste collection and disposal. As a result, they indiscriminately dump waste in gutters, water bodies, and open space” (Zoom Lion Ghana Ltd.). 11th March,2023.


[bookmark: _Toc147923085]4.5.1	Association between residents’ socio-demographics and practice of SWM
Table 9 presents the association between residents' sociodemographic factors and their practice of SMW using a chi-square analysis at a 95% confidence level.
[bookmark: _Toc147923110]Table 9: A cross tabulation of socio-demographics and residents’ practice of SWM
	Socio-demographic factors
	Categories
	Total Sampled 
N (%)
	Residents Practice of SWM
	Chi-square (X2)
	P-value


	
	
	
	Low
	High
	
	

	Gender
	Male
	141 (38.8%)
	85 (41.1%)
	56 (35.9%)
	0.999
	0.318

	
	Female
	222 (61.2%)
	122 (58.9%)
	100 (64.1%)
	 
	 

	Age
	18 to 26
	9 (2.5%)
	4 (1.9%)
	5 (3.2%)
	4.431
	0.351

	
	27 to 40
	179 (49.3%)
	103 (49.8%)
	76 (48.7%)
	 
	 

	
	41 to 53
	124 (34.2%)
	68 (32.9%)
	56 (35.9%)
	 
	 

	
	54 to 67
	48 (13.2%)
	29 (14.0%)
	19 (12.2%)
	 
	 

	
	68 to 80
	3 (0.8%)
	3 (1.4%)
	0 (0.0%)
	 
	 

	Marital status
	Single
	60 (16.5%)
	36 (17.4%)
	24 (15.4%)
	5.709
	0.222

	
	Married
	274 (75.5%)
	154 (74.4%)
	120 (76.9%)
	 
	 

	
	Separated
	8 (2.2%)
	2 (1.0%)
	6 (3.8%)
	 
	 

	
	Divorced
	9 (2.5%)
	6 (2.9%)
	3 (1.9%)
	 
	 

	
	Widowed
	12 (3.3%)
	9 (4.3%)
	3 (1.9%)
	 
	 

	Level of education
	No formal education
	199 (54.8%)
	114 (55.1%)
	85 (54.5%)
	5.911
	0.315

	
	KG/Primary education
	29 (8.0%)
	16 (7.7%)
	13 (8.3%)
	 
	 

	
	JHS
	37 (10.2%)
	27 (13.0%)
	10 (6.4%)
	 
	 

	
	SHS
	68 (18.7%)
	35 (16.9%)
	33 (21.2%)
	 
	 

	
	University
	27 (7.4%)
	13 (6.3%)
	14 (9.0%)
	 
	 

	
	Other
	3 (0.8%)
	2 (1.0%)
	1 (0.6%)
	 
	 

	How long have you lived in Mangu Community?
	1 to 16
	225 (62.0%)
	131 (63.3%)
	94 (60.3%)
	8.462
	0.076

	
	17 to 32
	96 (26.4%)
	46 (22.2%)
	50 (32.1%)
	 
	 

	
	33 to 48
	37 (10.2%)
	26 (12.6%)
	11 (7.1%)
	 
	 

	
	49 to 64
	2 (.6%)
	2 (1.0%)
	0 (0.0%)
	 
	 

	
	63 to 80
	3 (0.8%)
	2 (1.0%)
	1 (0.6%)
	 
	 

	How many number of children are living in the household?
	1 to 3
	233 (64.2%)
	131 (63.3%)
	102 (65.4%)
	1.455a
	0.483

	
	4 to 6
	110 (30.3%)
	62 (30.0%)
	48 (30.8%)
	 
	 

	
	7 to 9
	20 (5.5%)
	14 (6.8%)
	6 (3.8%)
	 
	 

	How many number of people are living in the household?
	1 to 6
	233 (64.2%)
	132 (63.8%)
	101 (64.7%)
	2.624
	0.453

	
	7 to 9
	108 (29.8%)
	59 (28.5%)
	49 (31.4%)
	 
	 

	
	10 to 13
	14 (3.9%)
	10 (4.8%)
	4 (2.6%)
	 
	 

	
	14 to 16
	8 (2.2%)
	6 (2.9%)
	2 (1.3%)
	 
	 

	What is your occupation?
	Farming
	58 (16.0%)
	37 (17.9%)
	21 (13.5%)
	8.176
	0.317

	
	Trading
	94 (25.9%)
	51 (24.6%)
	43 (27.6%)
	 
	 

	
	Government employee
	9 (2.5%)
	6 (2.9%)
	3 (1.9%)
	 
	 

	
	Private sector employee
	17 (4.7%)
	6 (2.9%)
	11 (7.1%)
	 
	 

	
	Self-employed / Entrepreneur
	87 (24.0%)
	51 (24.6%)
	36 (23.1%)
	 
	 

	
	Not employed
	18 (5.0%)
	7 (3.4%)
	11 (7.1%)
	 
	 

	
	Apprenticeship
	66 (18.2%)
	41 (19.8%)
	25 (16.0%)
	 
	 

	
	Other
	14 (3.9%)
	8 (3.9%)
	6 (3.8%)
	 
	 

	What is your average monthly income? (Gh¢)
	</416
	240 (66.1%)
	145 (70.0%)
	95 (60.9%
	3.644
	0.162

	
	417 to 2,458
	120 (33.1%)
	60 (29.0%)
	60 (38.5%)
	 
	 

	
	2459 to 4,500
	3 (0.8%)
	2 (1.0%)
	1 (0.6%)
	 
	 


Source: Field Survey (2023)
The results in Table 9 show that many (64.1%) of the female respondents compared to the male respondents (35.9%) had a positive Waste Disposal Practice (SWM). The results showed that residents’ gender had no statistically significant association with the practice of SWM (p-value> 0.05). 
In terms of age groups, the results show that a significant number (49.8%) of respondents aged 27–40 years had a negative practice of SWM compared to those aged 41–53 (32.9%), 54–67 years (14%), and 18–26 years (1.9%). %) and aged 68 to 80 years (1.4%). The results showed that respondents’ age group had no statistically significant association with the practice of SWM (p-value> 0.05). 
Regarding marital status, the majority (76.9%) of married respondents had positive SWM practices compared to those who were single (15.4%), separated (3.8%), widowed (1.9%), or divorced (1.9%). The study found that respondents' marital status had no statistical association with their practice of SWM (p-value > 0.05). 
Regarding the level of education, a little over half (55.1%) of respondents who had no formal education had negative practice of SWM compared to those who had SHS (16.9%), KG/primary education (7.7%), JHS (13%), university degree (6.3%), and others (1%) education qualification. The study showed that residents’ educational level had no statistically significant association with their practice of SWM (p-value> 0.05).
In terms of the length of time respondents lived in the community, the study found that many (63.3%) of those aged 1-16 living in the community had a negative practice of SWM, compared to those aged 17-32 years (22.2%), 33–33 years (12.6%), 49–64 years (1%), and 63–80 years (1%). The analysis showed that the time that respondents lived in the community had no statistically significant association with their practice of SWM (p-value> 0.05). 
On the number of children living in the household, many (65.4%) of respondents with 1 to 3 children living in the household practice SWM positively, compared those with 4 to 6 children living in the household (30.8%) and 7 to 9 children living in the household (3.8%). Statistically, the results showed that the number of children living in a household was not significantly associated with the practice of SWM (p-value> 0.05). 
With regard to the number of people living in the household, many (64.7%) of those with households of 1 to 6 people had positive practice of SWM, compared to those with 7 to 9 people (31.4%), 10 to 13 people (2.6%), and 14 and 16 people (1.3%). The results showed that the number of people living in a household was not significantly associated with their SWM practice (p-value> 0.05). 
Regarding respondents’ occupations, the study found that a little over a quarter (27.6%) of respondents working in retail had positive practices of SWM compared to those who were self-employed/entrepreneurs (23.1%), teachers (16%), farmers (13.5%), non-employed (7.1%), employees in the private sector (7.1%), employees in the public sector (1.9%), and others (3.8%). The study showed that residents’ occupations had no significant association with the practice of SWM (p-value > 0.05). 
In relation to the average monthly income of the respondents, the results show that the majority (70%) of respondents who earned Gh¢416 had negative SWM practices, compared to those who earned between Gh¢417 and Gh¢2,458 (29%), and Gh¢2,459 and Gh¢4,500 (1%) per month. Statistically, the results showed that respondents' average monthly income had no significant association with their practice of SWM (p-value> 0.05).
[bookmark: _Toc147923086]4.6 The Relationship between Residents’ Knowledge, Attitude and Practice
                   of SWM
The purpose of this section is to establish a relationship between residents’ knowledge, attitudes, and SWM practices. Pearson’s correlation test with a 95% confidence interval was used to determine the significance of the relationship (Table 10).
[bookmark: _Toc147923111]Table 10: Relationship between Residents Knowledge, Attitude and Practice of
                 SWM
	 Variables
	Knowledge
	Attitude
	Practice

	Knowledge
	1
	0.357** (0.000)
	0.133* (0.011)

	Attitude
	0.357** (0.000)
	1
	0.093 (0.078)

	Practice
	0.133* (.011)
	0.093 (0.078)
	1


**. Correlation is significant at the 0.01 level (2-tailed).				
*. Correlation is significant at the 0.05 level (2-tailed).

The results in Table 10 show that respondents' knowledge of SWM had a weak positive association with their attitudes towards SWM (coefficient = 0.357, p-value = 0.000) and practice of SWM (coefficient = 0.133, p-value = 0.011). The results suggest that residents' knowledge of SWM increases their likelihood of attitude towards SWM by 12.74% and practice of SWM by 1.77% at the 95% confidence level. The study also found that residents’ attitudes towards SWM were less positively related to their SWM practices (coefficient = 0.093, p-value = 0.078). The result also implies that residents' attitudes towards SWM increase their likelihood of practising SWM by 0.9% at the 95% confidence level, which is not significant. Therefore, this study confirmed that there is a linear relationship between residents’ knowledge, attitudes, and practices of SWM in the Mangu community. 
[bookmark: _Toc147923087]4.7 Discussion of findings
The purpose of this study was to answer the following research objectives: knowledge, attitudes, and practices of residents regarding solid waste disposal in the Mangu community. The study adapted its theoretical rationale from the KAP model, which suggests that there is a linear relationship between knowledge, attitude, and practice in a given behavioural study. Therefore, this study compiled its results to answer the research questions posed in the first chapter.
[bookmark: _Toc147923088]4.7.1 Knowledge of Solid Waste Management (SWM)
The first research question was what is residents’ knowledge of solid waste management? The results show that just over half of the residents had good knowledge of solid waste management (SWM). This finding resonates with Laor et al. (2018), who discovered a high knowledge of solid waste management among residentsin Northern Thailand. Almasi et al. (2019) found that Kermanshahi women had satisfactory levels of knowledge regarding solid waste management. It has also been discovered by Eshete et al. (2023) that most residents in Gelemso town have correct knowledge of solid-waste management. In contrast, Lema et al. (2019) found inadequate knowledge among residents of Asella town, Ethiopia, regarding solid waste management. This is similar to Dung et al. (2017), who established that students in the North-central zone of Nigeria have little knowledge of solid waste management. In relation to the Theory of Planned Behaviour (TPB), the finding that more than half of the residents have good knowledge of solid waste management is a positive indicator. The TPB suggests that knowledge plays a key role in shaping individuals' attitudes and intentions towards a particular behaviour. In this case, having good knowledge of solid waste management can positively influence residents' attitudes towards proper solid waste disposal and their intention to engage in responsible solid waste management practices; however, the TPB suggests that lack or inadequate knowledge among residents on solid waste management can negatively influence residents’ attitudes towards proper SWM practices. In addition, finding good knowledge of solid waste management among more than half of the residents has implications for policy. This suggests that educational campaigns and initiatives aimed at raising awareness of solid waste management have been effective in disseminating knowledge among the population. This provides a foundation for policymakers to build upon and reinforce the importance of continued efforts to promote responsible waste-disposal practices. However, it is important to note that having knowledge alone does not guarantee behavioural change. Other factors such as convenience, accessibility of waste management infrastructure, and cost-effectiveness can also impact individuals' actual waste management behaviours. Therefore, in addition to knowledge dissemination, policymakers must consider practical solutions and incentives that facilitate and reinforce responsible waste management practices in the community.
Regarding the source of residents’ good knowledge about SWM, the study found that more of the residents had knowledge of SWM from traditional media (radio). Similarly, Almasi et al. (2019) found that women received waste management training on TV face-to-face, brochures, newspapers, and radio. Laor et al. (2018) established that respondents obtain information on solid waste management through community radio and local newspapers.
With regard to the association between residents' socio-demographics and knowledge of SWM, the study found that their occupation had a statistically significant association with their knowledge of SWM. Datta et al., (2021) reported similar finding that occupation and socio-demographics were significant associated with knowledge of respondents’ solid waste management. In contrast, Teshome et al. (2022) discovered a statistically insignificant association between residents’ occupation and knowledge of solid waste management practices in Kebridehar City, Somali. However, the results showed that gender, age group, marital status, length of stay in the community, number of children and people living in the household, and income of the residents were not significantly associated with their knowledge of SWM. A study by Dung et al. (2017) found that gender had no significant influence on students’ knowledge of solid waste management in the north-central zone of Nigeria. Tatlonghari and Jamias (2010) found that knowledge was positively related to the education, income, and age of residents regarding solid waste management at St. Rosa City, Philippines. 
[bookmark: _Toc147923089]4.7.2 Attitude on Solid Waste Management (SWM)
Regarding the second research question, what are the attitudes of residents towards SWM in the study area? This study found that many residents had positive attitudes towards SWM compared to those who showed negative attitudes. Similarly, Dung et al. (2017) found that students in the North-central zone of Nigeria had positive attitudes toward solid waste management. In addition, Almasi et al. (2019) found that Kermanshahi women have satisfactory attitudes toward solid waste management. Eshete et al. (2023) discovered that most residents of Gelemso Town have a positive attitude towards solid waste management. Laor et al. (2018) discovered that respondents had a neutral attitude towards solid waste management in Northern Thailand. However, Muiruri (2022) found that respondents had negative attitudes towards solid waste management in the Eastleigh South Ward. In relation to the Knowledge-Attitude-Practice (KAP) model, the finding that many residents have a positive attitude towards solid waste management is significant. This indicates that residents have favourable beliefs and perceptions of responsible solid waste disposal practices. This positive attitude can shape and influence residents’ behaviour in relation to SWM practices, and vice versa.
In terms of the association between residents' socio-demographics and attitudes toward SWM, the study found a statistically significant association between respondents' age, length of stay in the community, number of children living in a household, and occupation related to their attitude towards SWM. This finding is commensurate with Laor et al. (2018) that socio-demographic variables, such as age, education level, and occupation, are significantly associated with attitudes toward solid waste management in Northern Thailand. On the contrary, Teshome et al. (2022) discovered that gender, marital status, and occupation of respondents had no significant relationship with their attitude on solid waste management practices in Kebridehar city, Ethiopia
However, this study found that residents' gender, marital status, number of children, and average monthly income were not significantly associated with their attitudes toward SWM. Similarly, Dung et al. (2017) found that gender was not significantly associated with students’ attitudes toward solid waste management in the north-central zone of Nigeria. Conversely, Masoumidezfouli (2019) found significantly higher knowledge, attitudes, and practices among females than males. Tatlonghari and Jamias (2010) discovered a positive relationship between respondents’ education and income levels, and their attitudes towards solid waste management. Masoumidezfouli (2019) discovered that as income increased, the level of knowledge, attitude, and practices also increased.
[bookmark: _Toc147923090]4.7.3 Practice of Solid Waste Management (SWM)
The third research question was: How do residents practice SWM in the study area? The study found that more than half (57%) of the residents have good SWM practices, such as the use of R3 which includes the reduction, reuse, and recycling of solid waste by selling solid waste as scraps to make money, and segregating solid waste from liquid waste before disposal. Similarly, Babaei et al. (2015) established a positive attitude towards solid waste management practices, such as source separation and recycling plans. In addition, Laor et al. (2018) found moderate practices among residents of Municipal Solid Waste management in Northern Thailand. Kayamo (2021) discovered that waste reduction practices such as reuse, recycling, waste separation, and compost making were uncommon at the household level in Hawassa. Similarly, Teferi (2022) multivariable logistic regression analysis found that knowledge of reduce, reuse, and recycle (3R); access to door-to-door waste collection; treating waste as a resource; and the rules and regulations of solid waste management were significantly associated with waste management practices in Fiche Town, Ethiopia. In contrast, Lema et al. (2019) found that the majority (82.8%) of residents in Asella Town, Ethiopia have poor solid waste management practices. Agwu’s (2012) findings also revealed that residents of Port-Harcourt acknowledged the problem of solid waste management but possessed poor waste management practices. In line with this, Eshete et al. (2023) observed that respondents had poor practices of solid waste management. 
In relation to the Knowledge-Attitude-Practice (KAP) model, the finding that more than half of the residents have good solid waste management practices aligns with the model's framework. The KAP model posits that knowledge, attitudes, and practices are interconnected and that changes in one component can influence others. In this case, good solid waste management practices reported by more than half of the residents can potentially influence the attitudes and knowledge of others. Residents observing their peers engaging in responsible solid waste disposal behaviours can shape the attitudes of those who may have previously been indifferent or unaware of the importance of proper waste management. It can also spark curiosity and interest, motivating others to seek knowledge about solid waste management. These findings also have implications for interventions and policies aimed at promoting responsible waste management practices. It highlights the importance of focusing not only on knowledge dissemination but also on fostering positive attitudes and facilitating behavioural change. By addressing all the components of the KAP model, interventions can have a more comprehensive and effective impact on individuals' solid waste management practices.
However, the results showed that the vast majority (98.9%) of residents transported solid waste from family members to open landfills, sometimes in gutters. In addition, Odonkor et al. (2020) discovered that more than half (56.5%) of the residents transported solid waste by walking a distance of 11-15 minutes to reach an open landfill. 
In terms of residents’ WTP for solid waste disposal, the study found that the majority (78%) of residents were unwilling to pay for solid waste disposal, compared to a small percentage (22%) who were willing to pay for solid waste disposal. This finding aligns with Yeung and Chung’s (2018) finding that more than one-third of the residents are unwilling to pay the minimum waste charge of HK$30 estimated by the Council for Sustainable Development in Hong Kong. In addition, a study in Berekum Municipality found that residents do not pay for solid waste management services rendered to them (Dauda et al., 2015).On the contrary, Batu et al. (2016) established that the majority (83.5%) of the respondents were willing to pay for improved door-to-door solid waste collection services; however, households’ willingness to pay for improved solid waste management is significantly affected by household income, house possession, and amount of waste generated by households. Likewise, Dika et al. (2019) found that the largest proportion (78%) of households were ready to pay for the waste they generated in Gulelle Sub City, Addis Ababa. A study by Tassie and Endalew (2020) in Bahir Dar City, Ethiopia indicated that (86.3%) of the sample households were willing to pay for improved solid waste management services. Although many residents are willing to pay for solid waste collection and disposal services, other factors impede this ability. Alhassan et al. (2018) in their Tobit regression analysis indicated that the gender of the head of household, educational attainment of the household head, total household income, occupation type of the household head, level of satisfaction with solid waste collection services, attitude, subjective norm, and location of the household significantly influenced households' willingness to pay for improved solid waste management services in Ghana.
With regard to establishing the association between socio-demographic characteristics and resident practices of SWM, Chi-square analysis showed that gender, age, marital status, education, length of residence in the community, number of children and people living in a household, income, and occupation of residents had no significant association with their SWM practice. Teshome et al. (2022) also discovered similar findings that gender, marital status, and occupation of respondents had no significant relationship with their solid waste management practices in Kebridehar city, Ethiopia. However, Agwu (2012) found significant relationships between respondents’ sex, age, and social class and their level of awareness, knowledge, and practices of solid waste management in Port Harcourt City, Nigeria. Additionally, Choon et al. (2017) found a strong positive relationship between age and solid waste management behaviour in Malaysia. Laor et al. (2018) discovered that age, marital status and education level were statistically significant associated with residents’ practice on solid waste management in Northern Thailand. 
When conducting a correlation analysis between residents' knowledge, attitude, and practice of SWM, the results indicated that there is a weak linear positive relationship between residents' knowledge and their attitude towards waste disposal (coefficient = 0.357, p-value = 0.000). Similarly, this study found a weak linear positive association between residents' knowledge and solid waste management practices. However, this study found no significant association between residents' attitudes and practices.
Overall, the results suggest that residents' knowledge of SWM significantly increases their likelihood of attitude towards SWM by 12.74% and practice of SWM by 1.77% at the 95% confidence level. However, although residents' attitudes towards SWM increased their likelihood of SWM practice by 0.9% at the 95% confidence level, this was not statistically significant. The study, therefore, confirmed that there is a linear relationship between residents’ knowledge, attitude, and practice of SWM in the Mangu community. Similarly, Laor et al. (2018)observed a positive statistically significant association between knowledge and practice, attitude, and practice, whereas knowledge and attitude had no correlation with Municipal solid waste management in Northern Thailand. Thus, respondents who had good knowledge also had good practices, and those who had good attitudes had good practices regarding solid waste management. Tatlonghari and Jamias (2010) also found a positive correlation between knowledge and practice of solid waste management in Sta. Rosa City, Philippines. Thus, respondents with higher knowledge had a higher practice of solid waste management. This implies that there is a linear relationship between residents’ knowledge, attitudes, and practices (KAP) of solid waste management, as conceptualised in this study.
[bookmark: _Toc147923091]CHAPTER FIVE
[bookmark: _Toc147923092]SUMMARY OF FINDINGS, CONCLUSION AND RECOMMENDATIONS
[bookmark: _Toc147923093]5.1 Introduction
The purpose of this study was to answer the following research objectives: knowledge, attitudes, and practices of residents regarding solid waste management in the Mangu community. The study extracted its theoretical rationale from the KAP model, which suggests that there is a linear relationship between knowledge, attitude, and practice in a given behavioural study. Therefore, this study compiled its results to answer the research questions posed in the first chapter.
[bookmark: _Toc147923094]5.2 Summary of major Findings
[bookmark: _Toc147923095]5.2.1 Knowledge of Solid Waste Management (SWM)
The first research question was: How has residents’ knowledge influence solid waste management in Mangu? The results show that just over half of the residents had good knowledge of solid waste management (SWM). Regarding the source of residents’ good knowledge of SWM, the study found that more of the residents had knowledge of SWM from traditional media. With regard to the association between residents' socio-demographics and knowledge of SWM, the study found that their occupation had a statistically significant association with their knowledge of SWM. However, the results showed that gender, age group, marital status, length of stay in the community, number of children and people living in the household, and income of the residents were not significant factors associated with their knowledge of SWM). 
[bookmark: _Toc147923096]5.2.2 Attitude towards Solid Waste Management (SWM)
[bookmark: _Hlk144506653]Regarding the second research question: How has the attitude of residents in Mangu community influenced SWM? This study found that many residents had positive attitudes towards SWM compared to those who showed negative attitudes. In terms of the association between residents' socio-demographics and attitudes toward SWM, the study found a statistically significant association between respondents' age, length of stay in the community, number of children living in a household, and occupation related to their attitude towards SWM. However, this study found that residents' gender, marital status, number of children, and average monthly income were not significantly associated with their attitudes toward SWM. 
[bookmark: _Toc147923097]5.2.3 Practice of Solid Waste Management (SWM)
[bookmark: _Hlk144508805]The third research question was: What solid waste management practices are employed by residents of Mangu community? The study found that more than half (57%) of the residents have good SWM practices, such as the use of R3 which includes the reduction, reuse, and recycling of solid waste by selling solid waste as scraps to make money, and segregating solid waste from liquid waste before disposal. However, the results showed that the vast majority (98.9%) of residents transported solid waste from family members to open landfills, sometimes in gutters. In terms of residents’ WTP for solid waste disposal, the study found that the majority (78%) of residents were unwilling to pay for solid waste disposal, compared to a small percentage (22%) who were willing to pay for solid waste disposal. With regard to establishing the association between socio-demographic characteristics and resident practices of SWM, Chi-square analysis showed that gender, age, marital status, education, length of residence in the community, number of children and people living in a household, income, and occupation of residents had no significant association with their SWM practice. 
When conducting a correlation analysis between residents' knowledge, attitude, and practice of SWM, the results indicated that there is a weak linear positive relationship between residents' knowledge and their attitude towards waste disposal. Similarly, the study found a weak linear positive association between residents' knowledge and their practice of SWM. However, this study found no significant association between residents' attitudes and practices. 
Overall, the results suggest that residents' knowledge of SWM significantly increases their likelihood of attitude towards SWM by 12.74% and practice of SWM by 1.77% at the 95% confidence level. However, although residents' attitudes towards SWM increased their likelihood of SWM practice by 0.9% at the 95% confidence level, this was not statistically significant. The study, therefore, confirmed that there is a linear relationship between residents’ knowledge, attitude, and practice of SWM in the Mangu community.
[bookmark: _Toc147923098]5.3 Conclusion
The study found that residents had a good knowledge of the types of solid waste they generated. The study concludes that residents of the Mangu community have a positive knowledge of solid waste management. The results indicate that residents of the Mangu community have a positive attitude towards solid waste management (SWM). However, in practice, the results indicate that residents of the Mangu community exhibit poor SWM practices. This study found a linear relationship between residents’ knowledge, attitudes, and SWM practices. That is, an increase in residents’ knowledge of SWM increases their attitude toward and practice of solid waste management. The study, therefore, concluded that there is a linear relationship between knowledge, attitude, and practice of solid waste management. However, there was no significant relationship between residents’ attitudes and practices regarding solid waste management. This is a result of inadequate skip containers in the community and residents’ unwillingness to pay for solid-waste storage, collection, and final disposal services. Thus, much of the solid waste generated was indiscriminately disposed along valleys, drainage systems, and roadsides. The socio-demographic factor associated with KAP was occupation, which was significantly associated with knowledge of SWM. Gender, age, number of children and people living in the household, occupation, and length of stay in the community were also associated with residents' attitudes towards SWM. However, socio-demographic factors did not have a significant association with poor SWM practices in the Mangu community of Wa Municipality.
[bookmark: _Toc147923099]5.4 Recommendations
Based on the major findings of this study, the following recommendations are suggested for policy planners and policymakers to improve the knowledge, attitudes, and practices of solid waste management among residents of Mangu and the Municipality as a whole. 
1. The study found that just over half of the residents in the Mangu community had good knowledge of solid waste management (SWM). It is recommended that the Municipal Assembly organize community-wide outreach programs to promote and reinforce solid waste management knowledge. This includes awareness campaigns through radio broadcasting, door-to-door visits, and public events focused on waste reduction and recycling. By engaging the entire community, residents can learn from one another and share their knowledge and experience.
2. This study found that many residents had positive attitudes towards SWM compared to those with negative attitudes. The researcher recommends implementing educational campaigns and awareness programs by the Municipal Assembly through local radio stations to get locals more knowledgeable about SWM. The EPA and Ghana Health Service should work together to provide accurate information and challenge misconceptions about the environmental and health impacts of improper waste disposal, thereby promoting positive attitudes among individuals. This further enhances residents' knowledge and reinforces their positive attitudes.
3. The study found that more than half of the residents had good SWM practices, such as the use of R3 which includes the reduction, reuse, and recycling of solid waste by selling solid waste as scraps to make money and segregating solid waste from liquid waste before disposal. The results further showed that the vast majority of residents transported solid waste from family members to open landfills, sometimes in gutters. The researcher recommends that the Wa Municipal Assembly, in collaboration with ZoomLion’s Ghana Limited, should provide skip containers and 240 L bins to households for solid waste storage and collection to ensure that residents do not dispose of waste indiscriminately. In addition, the Municipal Assembly should re-institute compulsory monthly clean-up exercises that involve residents as a way of building their attitudes and practices of waste management.
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SURVEY QUESTIONNAIRE FOR HOUSEHOLD RESIDENTS
Introduction
My name is MR.SAKARA HAMIDU SAMSON (MPHIL COMMUNICATION DEVELOPMENT), a student of Simon Diedong Dombo University of Business and Integrated Development Studies (SDD-UBIDS), Wa. I am conducting my research on the topic: ASSESSING RESIDENTS’ KNOWLEDGE, ATTITUDE, AND PRACTICE ON WASTE MANAGEMENT IN MANGU COMMUNITY IN THE WA MUNICIPALITY OF THE UPPER WEST REGION, GHANA. The study partially meets the requirements the award MPhil. in Communication Development. Please be assured that the information you provide will be used for academic purposes only and will be kept confidential and the anonymity of the biodata is guaranteed. Participation in the study is voluntary and you can opt out of the survey at any time if you feel uncomfortable taking the survey. Thank you very much.
Informed Consent:
Please do you agree to participate in this study? Yes [  ]  No [   ]

SECTION I: DEMOGRAPHIC INFORMATION OF RESPONDENTS.
A. Gender.   (1) Male  [  ]  (2) Female[  ]
B. Age: ……………………………………………………………………………
C. Marital status. (1) Single  [  ] (2) married  [  ] (3) separated  [  ] (4) divorced  [  ] (5) widowed[  ]
D. Level of education. (1) No formal education [  ] (2) KG/ primary  [  ] (3) JHS  [  ] (4) SHS  [  ] (5) University  [  ] (6) Other [  ] ( specify)…………
E. How long have lived in Mangu Community? State your answer in years: ……………..
F. Number of children in the household…….
G. Number of people in the household………
H. Occupation: (1) Farming [  ] (2) Trading [  ] (3) Government employee [  ] (4) Private Sector employee [ ] (5) Self-employed/Entrepreneur [ ] (6) Not employed (7) Apprenticeship [  ] (8) Other [  ], specify ……….
I. Average monthly income………………………………………………………..

SECTION II: RESIDENTS KNOWLEDGE OF SOLID WASTE MANAGEMENT
1. Is solid waste source of pollution for the environment? (1) No [  ]  (2) Yes [  ]
2. Burning solid waste causes health risks (bronchitis and asthma). (1) No [  ]  (2) Yes [  ]
3. Waste papers, plastic bags, a piece of mental, wood and cloths are recyclable. (1) No [  ]  (2) Yes [  ]
4. Do you consider solid waste as wealth. (1) No [  ]  (2) Yes [  ]
5. Can solid waste be sorted and sold to recycling companies? (1) No [  ]  (2) Yes [  ]
6. Compost and organic fertilizers can be made from solid waste. (1) No [  ]  (2) Yes [  ]
7. The amount of solid waste can be reduced by re-using at the household level. (1) No [  ]  (2) Yes [  ]
8. Illegal damping of solid waste causes diarrhea, typhoid and cholera. (1) No [  ]  (2) Yes [  ]
9. Sorting of solid waste at home helps for SWM. (1) No [  ]  (2) Yes [  ]
10. Improper damping of solid waste can eventually lead to pollution of water bodies. (1) No [  ]  (2) Yes [  ]
11. What is the source of information on solid waste management?  (1) Media  [ ] (2) Community volunteers  [  ] (3) Municipal council workers  [  ] (4) None [  ]

SECTION III: RESIDENTS’ ATTITUDE TO SOLID WASTE MANAGEMENT
12. Do you feel solid waste is something with value (1) No [  ]  (2) Yes [  ]
13. Do youfeel solid waste is one of the environmental problems that need an immediate attention (1) No [  ]  (2) Yes [  ]
14. Do youfeel every household should have responsibility for the proper collection and disposal of the solid wastes. (1) No [  ]  (2) Yes [  ]
15. Do youfeel proper solid waste disposal is the responsibility of everyone. (1) No [  ]  (2) Yes [  ]
16. Do youfeel that proper SWM is important in creating a healthy environment? (1) No [  ]  (2) Yes [  ]
17. Do youfeel SWM is a burning issue in the area of my community. (1) No [  ]  (2) Yes [  ]
18. Do youfeel the city government should conduct regular supervision and control on illegal damping of solid waste in the communities. (1) No [  ]  (2) Yes [  ]
19. Do youfeel the solid waste disposal and management by government is convenient. (1) No [  ]  (2) Yes [  ]
20. Do you feel selling plastic waste for recycling is the best way to manage solid waste. (1) No [  ]  (2) Yes [  ]
21. Do you feel bad when I see solid waste disposed in open spaces. (1) No [  ]  (2) Yes [  ]

SECTION IV: RESIDENTS PRACTICE OF SOLID WASTE MANAGEMENT
22. Do you separate solid waste before disposal.  (1) No [  ]  (2) Yes [  ]
23. Do you get rid of solid wastes from home by dumping in the backyard with sacks. (1) No [  ]  (2) Yes [  ]
24. Do you get rid of solid wastes from home by dumping along roadsides or in gutters. (1) No [  ]  (2) Yes [  ]
25. Do you get rid of solid wastes from home by dumping in disposal site. (1) No [  ]  (2) Yes [  ]
26. Do you get rid of solid wastes from home by burying it in the soil. (1) No [  ]  (2) Yes [  ]
27. Do you get rid of solid wastes from home by dumping in a waste container/dustbin. (1) No [  ]  (2) Yes [  ]
28. The strategy you use to reduce, reuse, and recycle solid waste is by compost preparation (R1). (1) No [  ]  (2) Yes [  ]
29. The strategy you use to reduce, reuse, and recycle solid waste is by reuse (R2). (1) No [  ]  (2) Yes [  ]
30. The strategy you use to reduce, reuse, and recycle solid waste is by selling for recycling business (R3). (1) No [  ]  (2) Yes [  ]
31. The strategy you use to reduce, reuse, and recycle solid waste is by burning, not use 3R’s. (1) No [  ]  (2) Yes [  ]
32. There are adequate dumping sites in the community. (1) No [  ]  (2) Yes [  ]
33. Do you have access to doo-to-door services for your solid waste disposal. (1) No [  ]  (2) Yes [  ]
34. Do you do usually dispose off solid waste openly if the service providers fail to collect the solid waste. (1) No [  ]  (2) Yes [  ]
35. How do you transport your solid waste to the nearby container: Multiple response
1. By household member 	[  ]
2. By MSE with little payment	[  ]
3. By private waste collector	[  ]
4. Other, specify		[  ]


End of Survey
Thank you
COMMUNITY LEADERS KEY INFORMANTS INTERVIEW GUIDE
Introduction
My name is MR.SAKARA HAMIDU SAMSON (MPHIL COMMUNICATION DEVELOPMENT), a student of Simon Diedong Dombo University of Business and Integrated Development Studies (SDD-UBIDS), Wa. I am conducting my research on the topic: Knowledge, attitude and practice of waste management among household residents in Wa municipality. The study partially meets the requirements the award MPhil. in Communication Development. Please be assured that the information you provide will be used for academic purposes only and will be kept confidential and the anonymity of the biodata is guaranteed. Participation in the study is voluntary and you can opt out of the survey at any time if you feel uncomfortable taking the survey. Thank you very much.
Informed Consent:
Please do you agree to participate in this study? Yes [  ]  No [   ]

SECTION I: SOCIO-DEMOGRAPHIC INFORMATION
1. Name of community. ……..
1. Age. ……….
1. Gender. ………
1. Level of education. ……..
1. Designation. …………
1. Date and time of interview………
1. Duration of interview …….
SECTION II: KAP INTERVIEW SCHEDULE
1. What is the relative abundance of solid waste generation streams in construction site percentage?
1. Which are the specific types of solid waste generated in household?
1. Which are the specific types of solid waste generated in the municipality?
1. Which are the solid waste collection modes do you rely on?
1. What is the frequency of solid waste collection within your area of jurisdiction?
1. How is solid waste collected, stored, and transported from the source?
1. Who pays for the collection, storage, and transportation residents waste generated within your area?
1. Is the solid waste collected separated?
1. If yes, where, and how is it done? 
1. What are the health and environmental impacts of poor solid waste management in your administrative area? 
1. Is there a policy document on solid waste management for the country Ghana?

STAKEHOLDERS KEY INFORMANTS INTERVIEW GUIDE
Introduction
My name is MR.SAKARA HAMIDU SAMSON (MPHIL COMMUNICATION DEVELOPMENT), a student of Simon Diedong Dombo University of Business and Integrated Development Studies (SDD-UBIDS), Wa. I am conducting my research on the topic: Knowledge, attitude and practice of waste management among household residents in Wa municipality. The study partially meets the requirements the award MPhil. in Communication Development. Please be assured that the information you provide will be used for academic purposes only and will be kept confidential and the anonymity of the biodata is guaranteed. Participation in the study is voluntary and you can opt out of the survey at any time if you feel uncomfortable taking the survey. Thank you very much.
Informed Consent:
Please do you agree to participate in this study? Yes [  ]  No [   ]

SECTION I: SOCIO-DEMOGRAPHIC INFORMATION
1. Administrative Unit/Department. ……………………………………..
2. Age. ……….
3. Gender. ………
4. Level of education. ……..
5. Designation. …………
6. Date and time of interview ……..
7. Duration of interview …….
SECTION II: KAPOF SOLID WASTE MANAGEMENT
1. What are the problems associated with poor waste management in Mangu area, with regards to knowledge, attitude, and practice?
2. What type of waste storage and collection containers do households in Mangu use for household waste?
3. What methods do you think are effective for disposing generated waste?
4. How far away are the disposal points in Mangu from where people live to the nearest landfill/collection point?
5. How often is the solid waste picked from the collection point?
6. What do you think is the reason why more people are dumping their waste in open places?
7. In your view, what should be done to improve on solid waste disposal in Mangu?...................
Percent	
Low	High	46.280991735537192	53.719008264462808	Residents Knowledge of SWM

Percentages


Percent	
Media	Community volunteers	None	Other	42.148760330579165	34.710743801652896	19.283746556473467	3.8567493112947329	Source of information on SWM

Percentagges


Percent	
Low	High	33.057851239668999	66.942148760330596	Residents Attitude towards SWM

Percentages


Percent	
Low	High	57.024793388430012	42.97520661157025	Residents Practice of SWM

Percentages


Percent	0[VALUE]

By household member	By municipal service providers with little payment	By private waste collector	Other	98.898071625344357	4.4077134986225914	0.27548209366391502	2.4793388429752072	Ways of transporting solid waste for disposal

Percentages


Frequency	
No	Yes	283	80	Percent	
No	Yes	77.96143250688705	22.038567493112946	
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