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[bookmark: _Toc125732654][bookmark: _Toc144836032]ABSTRACT
Improper waste management is posing problems in low-income countries. This challenge is further breeding environmental insecurity concerns. Environmental security (ES) is a safeguard against environmental degradation and protection of human lives. This study was, conducted to find out the ES implications of HSM in the Wa Municipality. The research aimed at examining how households manage their solid wastes and its implications for ES. A descriptive cross-sectional survey was adopted. Simple random sampling was employed to select 398 study participants using questionnaires and interview guides. Purposive sampling was also used to select 10 key informants for in-depth interviews. The quantitative and qualitative data were analysed using Statistical Package for Social Science (SPSS) version 20 and thematic development. The data was also presented using pie charts, bar graphs, tables, narratives and quotations. The study revealed that participants had adequate knowledge about the implications of poor HSW management on ES. Inadequate resources, weak enforcement of environmental health and sanitation-related laws are some challenges hindering proper HSM. Respondents also found waste reduction as the most appropriate strategy for enhancing ES. The study equally revealed that the environmental insecurity conditions associated with improper HSW waste management is not limited to only the waste disposal sites but also extends to surrounding areas, thus, causing health risks, odour, flooding and conflicts from the NIMBY syndrome. A Chi-square test revealed a positive relationship between HSM and ES. The study hereby concludes that the nature and extent of HSW management has ES implications for residence in the Wa Municipality. The study therefore, recommends public education on the effect of HSM on ES and enforcement of environmental sanitation-related laws in order to effect positive attitudes at the household. The study also recommends strengthening of Environmental Health and Sanitation Units with the requisite logistics to enhance environmental quality in the Wa Municipality. 
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[bookmark: _Toc125732659][bookmark: _Toc144836037]CHAPTER ONE
[bookmark: _Toc125732660][bookmark: _Toc144836038]GENERAL INTRODUCTION
[bookmark: _Toc125732661][bookmark: _Toc144836039]1.1 Background to the Study
[bookmark: _Hlk140530705]A well-organised waste management environment system or facility is expected to provide effective and efficient waste segregation, collection, recycling and disposal and offers other related activities to ensure the avoidance of illegal dumping of waste (Liu et al, 2016).  There is no society, economy or culture without wastes. The rate of increasing waste generation has made waste management an issue of global, regional and local concern (Mauch, 2016). The enormous increase in solid waste generation can be attributed to rising population, rapid urbanisation and industrialisation. Production of waste on the daily basis has gradually become a national problem due to the environmental impacts associated with it. Waste pollution has been recognised as a threat to human health and life of living organisms. Household solid waste basically refers to garbage generated from households (Lee & Paik, 2011). From a world-wide perspective, solid waste generation threatens to escalate environmental and health-related hazards, coupled with increasing modernisation, relatively high population and economic growth (UNEP, 2015). Generally, indiscriminate disposal of waste has been proven to be one of the major causes of environmental degradation (Liu et al., 2017). Research has revealed that the magnitude of municipal solid waste produced globally over the years has escalated to 1.3 billion tons per year in 2010 and is extremely likely to accrue up to 2.2 billion tons yearly by 2025 (Hoornweg & Bhada-Tata,,2012). Solid wastes that are non-biodegradable such as plastics affect the environment and human health as children exposed to environmental pollutants may develop severe health problems later in life (Singh & Sharma, 2016). Again, if solid wastes are not managed properly will cause environmental degradation by polluting waterbodies and land thereby affecting biodiversity adversely. The environment becomes insecure when wastes are disposed in close proximity to household structures. These dump sites contaminate ground water which will affect the quality of drinking water and also serves as breeding grounds for rodents and other disease-causing organisms (Fakere et al., 2012). Wastes dumped into drainage channels also cause blockage of these channels which usually results in flooding. Various solid waste management methods have different impacts that affect the environmental security (Fakere et al., 2012). Burning of solid waste contributes to global warming through the emission of greenhouse gases (GHGs) such as Carbon monoxide, sulphur, nitrogen and other harmful smoke particles which tend to reduce the quality of air (Fakere et al., 2012)

[bookmark: _Toc125732664][bookmark: _Toc144836040]1.2 Problem Statement
Globally, environmental change poses a challenge to the environment since it focuses on the interactions between individuals and the ecosystems (Zurlini & Muller, 2008). Environmental security stresses on the relationship between environment and security thus, the influence or impact of environmental degradation on the security of the environment. Household waste is trash generated as a result of domestic activities such as cooking, packaging, cleaning and the use of plastic carrier bags among others. All humans and economic activities are potential producers of waste and must be concerned about its management because waste can negatively affect them directly or indirectly (Ndururi, 2019). Household wastes mainly consists of food/kitchen wastes and green wastes which are considered biodegradable and plastics, glass, metals and other materials considered as non-biodegradable (Ndururi, 2019).
A study conducted in England by Liu et al (2016), identified the challenges to waste management to include legal, institutional and economic factors. The legal factor relates to the enforcement of environmental laws related to environmental health and local Government bye-laws whiles the institutional challenges relate to landfill capacity and population density among others. Lastly, the level of income of residents pose challenges to combating illegal dumping and waste management. This is because people with higher income levels are likely to purchase durable and environmentally-friendly products since these products are generally expensive. Again, people with higher income levels will be able to afford the services of waste treatment companies that are expensive. This is corroborated in a study conducted by Osumanu et al, (2016) in the Wa Municipality in Ghana revealed that households who cannot afford the services of private waste management company (Zoomlion Ghana Limited) rely on open dumping waste burning as a way of waste disposal. Variations in solid waste management practices are frequently a reflection of the existence of waste management policies and laws, as well as the amount to which they are enforced, available financing, and the type and quantity of trash created (Hoornweg & Bhada-Tata, 2012).
Approximately, 40% of the African populace reside in cities and towns with their urban population increasing by 14 times from 32,000,000 in the year 1950, peaking to approximately 450,000,000 in the year 2014, coupled with an extrapolation of a tripled 1,300,000 by the year 2050 (Turok, 2016). Affiliated with the relatively increased rate of urbanization is a comparatively equivalent hike as far as the rate of the physical footprint of these localities is concerned, which has been estimated to increase by at least more than half by 2050 (Turok, 2016). Considering the fact that there are quite a considerable number of gradually-developing communities currently existent in Africa, the role of effective management as far as population and infrastructural expansion is concerned will be non-negotiable, as poor management could contribute to damaging consequences for these localities, environments and the local authorities (Turok, 2016). 
Problems of waste management arise from negative perceptions and attitudes of people towards waste disposal. In the research conducted by Banjo et al. (2009), in Ijebu-Ode in Nigeria 61% of respondents had no knowledge of the consequences of living in unclean environment. Again, 50% of the study participants managed by contracting waste management companies whiles 15% deposited their wastes into gutters and 21% got their wastes incinerated. Again, a research conducted by Ndururi, (2019) revealed the challenges of household waste management to include the lack of enforcement of existing laws, limited resources to manage solid waste and illegal dumping. Nonetheless, within the African context, as cities develop, the tendency of ineffective infrastructural planning, insufficient job creation opportunities and unavailability of equitable basic social services heighten, this invariably leads to the development of slums and poor sanitation conditions (Bull-Kamanga et al., 2003). This justifies the unprecedented rate of continuous flooding in Lagos, Kampala and other developing cities within the African continent (Pelling & Wisner, 2009). Unfortunately, Ghana cannot be excluded from these narratives as many renowned cities within the country are reaping the consequences of unplanned urbanisation (Oteng-Ababio et al, 2019). 

 In Ghana, household waste among other wastes continue to increase as population and urbanization also increase. A study conducted in the Tarkoradi sub-metro indicated that out of the total waste amount of 11,708.4kg analyzed, 58.6% constituted food waste which forms part of household waste (Seshie et al, 2020).
Generally, the use of landfills for solid waste disposal correlates with cost-effectiveness, although there are some negative implications like contamination of underground water through leachate (Owusu et al., 2012). Ghana like other developing countries resort to the use of landfills for solid waste disposal (Owusu et al., 2012). Nonetheless, as a result of rapid urbanisation and high patronage of real estate, there is aggressive competition for land, especially in urban areas. This has subsequently contributed to various degrees of conflicts among inhabitants of these areas, which has invariably led to lack of participation of community members in the patronage of landfill sites (Owusu et al., 2012). People living in neighbourhood of dumpsites in the Wa Municipality may face serious health threats. Ziraba et al, (2016) revealed that people living close to dumping sites wrestle with inhalation of nauseating and pungent smell and fumes from burning waste but also at a high risk of contracting infectious diseases and injuries.
 Again, water from shallow wells may be contaminated due to leachate from the dumpsite or landfills. This situation causes public hostility and fighting among household members living near such dumpsite (Owusu-Sekyere, 2020). Furthermore, dumping of waste near people’s houses generates fear of contracting diseases through insect bite and contaminated water and food. Based on the Environmental Impact Assessment Guidelines for the Health Sector in Ghana (EPA, 2010), failure to consider the impact of landfill sites contributes to environmental insecurity through the destruction of ecological services, loss of aesthetic value of the landscape and endangering the lives of both flora and fauna in the community. 

Challenges of waste management is a global problem affecting both developed and developing worlds and the situation in the Wa Municipality is not different (Bowan, 2018). The Wa Municipality just like many Metropolis, Municipalities and Districts in Ghana, need to seriously tackled waste management problems because of challenges with waste generation, treatment, storage and disposal. This has resulted in cities being overwhelmed with waste which may threaten the safety of the environment for human existence. 
Wa Municipality serves as foundation for economic growth within the Region and has consistently led to the migration of people across the length and breadth of the country into the Municipality for the purposes of tertiary education, employment and other economic reasons (Oteng-Ababio et al, 2019). As a result of the abrupt surge in population within the Wa Municipality, there is a relatively increase demand for basic fundamental services such as clean, hygienic and portable water, housing, sanitation and healthcare facilities within the Wa Municipality (Peprah, 2014). For issues on solid waste management, the situation is particularly worse as GSS (2013a) reveals that in the Wa Municipality only a meagre 4.6% and 12.7% of the entire population patronize the door-to-door and central communal container services which costs Ghȼ30.00 for registration and a monthly fee of Ghȼ10.00 at the time of the research. Invariably, open drains, uncompleted infrastructure and open spaces in Wa have become breeding grounds for plastics and water sachets wrappers while 31% of respondents in the Wa Municipality burn their solid wastes with 14.5% and 8% disposing their solid wastes indiscriminately and in open public dumps respectively (Oteng-Ababio et al, 2019).   
Environmental security as a means of safeguarding the environment from improper waste management practices should be the concern and responsibility of every individual, households, community and institution. The 2009 revised Environmental Sanitation Policy, (2010) stresses on the responsibility of individuals to ensure that their environment is not polluted and adopt hygienic and authorised ways of waste disposal in order to prevent breeding of pests and disease vectors and other adverse effect within their environs. This is an obvious contradiction of the household solid waste management practices in the Wa Municipality as residents resort to indiscriminate disposal (Oteng-Ababio et al. 2019, Bowan et al. 2019).   
Proper management of household waste ensures environmental security because it will help guard against environmental degradation. Such indicators of environmental security include effective and efficient waste segregation, regular collection, recycling and safe disposal since they ensure the avoidance of illegal dumping of waste. There are numerous literatures on household waste management practices in developing countries but have concentrated on waste collection with little attempt to relate the subject matter to environmental security (Bowan, 2018). Household solid waste in the Wa Municipality are collected, transported and dumped openly without effective treatment. The influence of poor solid waste management on the environment and human security threats calls for the need to ensure that both the environment and human health are protected (Ziraba et al. 2016). Household residents who have no arrangements for disposal of their waste in the Wa Municipality usually dispose of their waste indiscriminately which affects environmental security by exposing residents to diseases such as cholera and malaria (Oteng-Ababio et al. 2019, Abdul-Kadri & Owusu Sekyere 2012). There is therefore the need for this research to assess the influence of household solid waste management on the environmental security in the Wa Municipality. The Wa Municipality is associate with indiscriminate dumping of faecal matter as a result of few toilet facilities in the Municipality. This threatens the environmental security in the Municipality as will rather resort to uncompleted buildings, bushes and open gutters as places of convenience (Musa, 2015). These dumping of solid waste in unauthorized places such as the backyard of people’s houses is of great worry to residents because if not reported and resolved early enough could cause the location to become a permanent dumping site (MDEQ, 2022). This study therefore seeks to fill research gap by assessing the environmental security implications of household solid waste management practices through indiscriminate waste disposal, burning, backyard dumping and dumping into drainage channels in the Wa Municipality.

[bookmark: _Toc125732665][bookmark: _Toc144836041]1.3 Research Questions
[bookmark: _Toc125732666][bookmark: _Toc144836042]1.3.1 Main research question
The main question that this study sought to answer was: How do household solid waste management influences environmental security in the Wa Municipality?


[bookmark: _Toc125732667][bookmark: _Toc144836043]1.3.2 Specific research questions
This study sought to answer the following questions;
1. What is the level of household members’ understanding of environmental security?
2. How do households manage their solid wastes in the Wa Municipality?
3. How does household solid waste management practices relate to environmental security in the Wa Municipality?
[bookmark: _Toc125732668][bookmark: _Toc144836044]1.4 Research Objectives
[bookmark: _Toc125732669][bookmark: _Toc144836045]1.4.1 General Objective
The main objective of the study was to assess the impacts of household solid waste management on environmental security in the Wa Municipality.
[bookmark: _Toc125732670][bookmark: _Toc144836046]1.4.2 Specific Objectives
Specifically, this research tasked itself to:
· examine the level of household members’ understanding of environmental security.
· analyse households’ management of their solid wastes in the Wa Municipality.
· assess household solid waste management practices, in relation to environmental security in the Wa Municipality.
[bookmark: _Toc125732671][bookmark: _Toc144836047]1.5 Scope of the Study
Contextually, this study’s scope was limited to assessing the environmental security implications of household waste management on environmental security.  The study also explored the household waste management practices that positively or negatively affect environmental security. The study further investigated the perception of household members on environmental security. Again, the study determined households’ management of their solid waste and determine the relationship between household solid waste management practices and environmental security in Wa Municipality. Finally, the study assessed households’ solid waste management practices, affect environmental security in the Wa Municipality.
Geographically, the study is limited to the Wa Municipality with particular reference to Wa, Bamahu, Kperisi and Charia. A study conducted by Bowan, (2019) revealed that the Wa Municipality is associated with inappropriate waste management practices. Wastes are discarded into bushes, openly burnt and buried in pits. It is, however, the researcher’s aim to examine and assess the influence of these waste management practices on environmental security in the Municipality. The study covered the period of one year, from 2022 and 2023 for the successful completion of data gathering and analysis of results within the Wa Municipality. 

[bookmark: _Toc125732672][bookmark: _Toc144836048]1.6 Significance of the Study
Findings from this study can be used as basis for understanding the effects of household solid waste management on environmental security. This research is designed to identify proper domestic waste management practices that can ensure environmental security. Individual citizens, policy-makers, State agencies and Non-Governmental Organisations (NGOs) will find this information vital in their decision-making towards controlling waste to ensure the safety and security of the environmental. The study’s findings can be of relevance to individuals, entrepreneurs and also for landlords to appreciate their contribution to ensuring safety and environmental security. 
This study will also add to extant literature and contribute to bridging the knowledge gap on household waste management practices and their effect on environmental security in the Wa municipality. It can further be used as a guide or basis for conducting further studies in an expanded study in the Wa municipality and beyond. 

[bookmark: _Toc125732673][bookmark: _Toc144836049]1.7 Limitations of the Study
The major limitation of the study was the difficulty in getting willing participants to respond to questionnaires and interviews. The research was limited by time, for this reason, the study was limited to the Wa Municipality. This limitation may affect generalisation of the findings in the entire Region.  Language turned out to be a limitation to this study. The researcher encountered difficulty in interpreting questions to respondents. The researcher employed the services of an interpreter to interpret conversations between the researcher and respondents who cannot read and understand English language. The interpreter was above 18 years, and inhabitant of the Wa Municipality, a literate and proficient in the Wa local language. Again, the interpreter was trained ahead of the data collection in order to ensure an effective data collection process. 

[bookmark: _Toc125732674][bookmark: _Toc144836050]1.8 Organisation of the Study
The study was organised into five chapters. Chapter one presented the general introduction of the study. This consists of the background of the study, the problem statement, the research questions and objectives, the scope of the study, the significance of the study and organisation of the study. Chapter two was devoted to a review of the literature related to the study. The literature review covered several concepts related to the study, theoretical review, empirical review and conceptual framework. Chapter three highlighted on the study area and methodology that was adopted in carrying out the study. The methodology also included the research design/approach, sources of data, the sampling techniques, data collection methods and tools and methods of data analysis. Chapter four presented the results and analysis of the study. Finally, chapter five presented a summary of major findings, conclusion and recommendations.
[bookmark: _Toc125732675][bookmark: _Toc144836051]CHAPTER TWO
[bookmark: _Toc125732676][bookmark: _Toc144836052]LITERATURE REVIEW
[bookmark: _Toc125732677][bookmark: _Toc144836053]2.1 Introduction 
This chapter presents a review of literature that are related to the topic under research. Several concepts and variables have been reviewed in different broad areas with much focus on the objectives under investigation through a critical review of already existing literature on the subject under consideration. The chapter specifically presents a review of literature on concepts of household waste management practices and its influence on environmental security. Other sections of the chapter present literature on theoretical review, threats to environmental security and challenges associated with household waste management in the Wa Municipality. Besides, the literature covers the conceptual framework illustrated by a diagram. 

[bookmark: _Toc125732678][bookmark: _Toc144836054]2.2 Definition of Key Concepts  
Waste: Things that have no purpose: or is not able to perform its purpose (Pongrácz, 2002)
Household: A person or persons related or unrelated who live together and share housekeeping arrangements such as eating and sleeping and recognizes one person as the head (GSS, 2021).
Household waste: Household waste are substances of organic and inorganic origin that is generated by human activities in households.
Solid waste: All wasted solid materials from residential, industrial, healthcare, construction, agricultural, commercial, and institutional sources are classified as solid waste  (Ziraba et al., 2016)
Waste management: The regulation of waste-related activities with the ultimate goal of resource conservation and environmental protection (Pongrácz et al, 2004).
Environmental Security: Guarding against environmental degradation in order to preserve and protect human, material and natural resources at scales ranging from global to local (Belluck et al, 2006).
Landfill: A low-lying area used for the disposal of waste materials (Singh & Sharma, 2016).

[bookmark: _Toc125732679][bookmark: _Toc144836055]2.3 Theoretical review
The main theoretical underpinning of this study includes:
1. Zero waste theory (Palmer, 2005)
2. The theory of waste management (Pongracz et al, 2004)

[bookmark: _Toc125732680][bookmark: _Toc144836056]2.3.1 Zero Waste Theory (Palmer, 2005)
The study was guided by zero waste theory which recognizes the combination of both industrial and social responsibility for reducing waste in order to ensure environmental security. The theory assumes that humans survive on earth and littering it do not only endanger the life of the planet and our lives but also the lives of generations yet unborn (Rustikoimports, 2020).  Zero waste theory simply is of the notion that all actors of the environment including entrepreneurs and ordinary consumers has a part to play in making less waste or reducing generation to the minimum or to zero. The principle of zero waste theory is reducing waste generation to the minimum is a surest means of safe guarding the environmental, protecting humans and natural resources (environmental security). This makes the theory relevant to the study. 
[bookmark: _Toc125732681][bookmark: _Toc144836057]2.3.2 The Theory of Waste Management (Pongracz, 2004)
Theory of Waste Management offers a more detailed explanation of the subject that includes conceptual assessments of waste, waste activity, and a holistic view of waste management goals (Pongrácz et al., 2004). The expectation behind Waste Management Theory is that waste management will prevent waste from harming human health and the environment. The correct definition of waste is essential for developing a long-term waste management strategy (Pongrácz et al., 2004). The main reason for controlling waste disposal was to control garbage disposal (Eder, 1995). Waste reduction at source, is the key to long-term waste management (Philips et al., 2002). Waste management is defined by the European Council Directive on Waste as the collection, transport, recovery, and disposal of waste, as well as the supervision of such operations and the after-care of disposal sites (European Council, 1991). Waste management, is a descriptive term that refers to the collection, transportation, recovery, and disposal of objects that their owners discard strategy (Pongrácz et al., 2004). Clearly, this definition implies that waste management is essentially the manipulation of abandoned items. The best waste treatment options should be made in order to ensure environmental security through resource conservation, preventing environmental contamination and reducing waste generation.





[bookmark: _Toc125732682][bookmark: _Toc144836058]2.4 Empirical review
[bookmark: _Toc125732683][bookmark: _Toc144836059]2.4.1 Solid Waste Management Practices among Households 
Solid waste management procedures differ dramatically between countries, regions, and even within countries (Hoornweg and Bhada-Tata, 2012). Waste management has become increasingly important over the last three decades as one of the difficulties to attaining a safer environment, particularly in developing countries (Nwosu et al., 2018). As a result, various discussions in the environmental economics literature have focused on solid waste management challenges and to what extent they affect the socio-economic well-being of both rural and urban populations (Khattak & Amin, 2013). This development is partly attributable to the fact that, during the previous three decades, global concerns about sustainable development and environmentally sound policies have grown significantly (Nwosu et al., 2018). For example, the United Nations Conference on Environment and Development (UNCED) recommended various set of waste management procedures in 1992, and three of the eight Millennium Development Goals (MDGs) that dominated the global agenda between 2000 and 2015 have consequences on environmental sustainability: The Sustainable Development Goals (SDGs), which have taken the role of the Millennium Development Goals (MDGs), contain a number of environmental goals (Nwosu et al., 2018). Environmental concerns have been established as having a direct impact on people's health (Nwosu et al., 2018). As a result, the World Bank (2014), identified that appropriate solid waste management is vital to the health and well-being of both rural and urban populations. The connection between waste management and people's economic, environmental, and sociopolitical well-being is quite significant (Cointreau, 2005: Afon, 2007). However, in developing nations, efforts to enhance solid waste services are complicated by the rapid growth of the urban population due to unplanned urbanization, increased economic activities, and a lack of training in modern solid waste management procedures (Nwosu et al., 2018). Changes in consumption patterns, combined with changes in waste types, have resulted in a massive increase in solid waste generation (Nwosu et al., 2018). Poor solid waste management practices have continued to generate major negative externalities that affect local traffic, aesthetics, flooding, disease, odours, air particle levels and trash quality (Cointreau, 2005).
Recycling operations have attracted increasing attention in many countries as a measure of environmental protection: it has been stated that it offers one of the most sensible solutions for managing solid waste disposal, both economically and ecologically (Omran et al., 2009). Enhancing waste recycling activities saves resources and foreign exchange by lowering the cost of raw materials, lowering the cost of final disposal of leftovers, producing lower-priced goods that benefit low-income households, and creating new jobs (Banga, 2013). Any recycling effort, however, requires that the garbage be sorted. One of the issues with waste management is the lack of a culture of garbage sorting at the point of generation (Banga, 2013). Moreover, a huge share of solid wastes in underdeveloped countries are not recycled. Waste segregation is also uncommon, making recycling and composting challenging. As a result, a considerable part of solid waste in underdeveloped countries is dumped openly and frequently burned (Hoornweg and Bhada-Tata, 2012). Currently, about 2 billion human beings across the globe lack access to solid waste control mechanisms, with a significantly larger proportion from Africa (UNEP, 2015). The maiden Global Waste Management Outlook, instituted by the United Nations Environment Programme (UNEP) in collaboration with the International Solid Waste Association (ISWA) in 2015, focused on the relevance of advanced insight on the generation and management of waste at the regional level  (Godfrey et al., 2019). In June 2018, the very first African Waste Management Outlook was published by the UNEP in line with the Global Waste Management Outlook (UNEP, 2018). 
The African Waste Management Outlook adopts the most present state of solid waste management in Africa, which includes specific waste management mechanisms adopted coupled with their associated positive and negative implications (Godfrey et al., 2019). According to a study conducted in Uganda (Banga, 2013) on the knowledge and attitudes of 500 households in Kampala on household waste management, quite a few of them had a substantial degree of understanding on recycling and solid waste segregation. In terms of garbage separation and recycling procedures, the survey found that 59.4% of these 500 households segregate some of their waste as follows: The majority of households separated waste because it provided them with a source of cash (Banga, 2013). The remaining families sorted the garbage because they wanted it to be disposed of efficiently and to generate manure from it: they made up 22.8% of the total. Banana and potato peelings (81.7%) and bottles were the most commonly separated items reported by households (18.3%).

Similarly, a study conducted by Atthirawong (2016) on the factors influencing household participation in solid waste segregation and recycling in Bangkok metropolis, as well as examining current Bangkok households waste management practices and their knowledge of waste management, revealed that residents in Bangkok have a high level of knowledge and understanding about solid waste management. Only 43% of them sorted their waste at home before disposal in terms of household solid waste management methods (Atthirawong, 2016). The most common reasons or impediments for not segregating solid waste at home were a lack of separation bins (36.48%), followed by a lack of intention to do so (34.07%) (Atthirawong, 2016). 
Particularly in Africa, waste management is considered a major problem (Godfrey et al., 2019). Studies have revealed that in 2012, approximately 125 million tons of Municipal Solid Waste was generated in Africa, out of which 65% was recorded in sub-Saharan Africa (Scarlat et al., 2015). A study conducted by Bernard & Mildred (2015) on assessing household solid waste management systems in Kenya revealed that Kitchen garbage accounts for the majority (91%) of household waste, followed by house general sweepings (74%), and scrap metal accounts for the least amount of waste (7%).
In terms of solid waste handling methods at the household level it was revealed that 85% of respondents had control over the quantity of waste they generated at the source, whereas 15% had no control over waste generation at the source (Bernard & Mildred, 2015). In terms of separation of waste at source, it was reported that 38% did separate household waste at the source, while majority (62%) of respondents did not separate the various forms of solid waste they generated in their households. For the different waste disposal methods adopted by households, the study also revealed that 56.6% were involved in open dumping, 9.9% were involved in burying rubbish in the soil, 25.5% were involved burning rubbish and 17.9% were involved in composting (Bernard & Mildred, 2015). 
In Ghana, several studies have focused on assessing the household solid waste management practices adopted by different vicinities in the country. According to Bowan et al. (2014), in Ghana, households dump 58% of solid trash in designated dumping sites, 25% in non-marked places, and just 15% goes uncollected, the amount of rubbish collected varies by location, and in Accra and Kumasi, it might be as high as 20%. A study conducted by Bukari et al. (2017) on the household solid waste management practices adopted by inhabitants of the Nadowli township in Ghana revealed that litter bins, common plastic and metal containers, indicated by 42% of respondents, were used to collect and store waste in residences. Another 18% indicated storing rubbish in empty fertilizer sacks and plastic bags (Bukari et al., 2017). Zoom lion Ghana Ltd. also provided waste containers to 16% of the households: these bins are obtained by registering with the company and paying a monthly charge for the accompanying services.  Those who dumped their solid trash by their compounds came in next, with a 14%, the remaining 10% make use of garbage cans purchased privately (Bukari et al., 2017). This is inconsistent with the findings of a similar study conducted in urban Accra, which revealed that 61.0% of respondents dumped their trash at designated sites, such as large communal bins and paid collection service dump trucks, while 39.0% dumped their trash in an indiscriminate manner (Yoada et al., 2014). On the contrary, about 65-70% of the solid waste generated in the Upper West Region is collected and dumped in non-designated dumping sites, while the remaining 30-35% is uncollected Bowan et al. (2014). However, specifically in the Wa Municipality, majority of residents rely on communal solid waste collection, where all solid waste generated in the Municipality is usually transported by roll on/off trucks owned by the Wa Municipal Assembly and Zoom lion Ghana Limited to an open dumping site located at Siriyiri in the Wa West District for final disposal, as practiced in many localities across Ghana (Bowan et al., 2014).
Modern solid waste management systems advocate for waste reduction, re-use, recycling, composting, and safe landfill disposal, however these practices are rarely followed (Ziraba et al., 2016). According to the Ghana Statistical Service, the overall population of Ghana in 2021 was determined to be approximately 30.8 million which is a massive increment compared to 24.6 million in 2010 (GSS, 2014). Comparatively, the magnitude of waste accrued in the country has also increased significantly over the years (Oteng-Ababio, 2011). Ghana is challenged with rapid increase of solid waste generation coupled with population growth, rapid urbanization and increased economic growth (Oteng-Ababio, 2015). This was further corroborated by Asomani-Boateng (2007), in his study on ‘Closing the loop: community-based organic solid waste recycling, urban gardening, and land use planning in Ghana, West Africa’, which revealed that in 1994, Accra generated approximately 750 to 800 tons of solid waste daily which increased significantly to 2200 tons daily in 2010 and was projected to further increase to an extrapolated 4419 tons per day by 2030. According to UNEP (2015), this is particularly problematic as it could have overwhelming effects on existent management systems and the environment at large. Over the years, however Ghana has made strides in terms of making legislative provisions for sustainable growth and biodiversity conservation. For instance, exactly a year into the institutionalisation of the Convention on Biological Diversity (CBD), the Parliament of Ghana passed the Environmental Protection Agency Act (Act 490) of 1994. Subsequently, the Legislative Instruments 1652 of 1999, popularly branded Environmental Assessment Regulations were instituted coupled with other legislative instruments which focused on promoting conservation of biodiversity and sustainable development, which constitute two out of three main objectives of the CBD (Republic of Ghana, 2002). Additionally, in May 1999, the Government of Ghana in conjunction with the Ministry of Local Government and Rural Development institutionalised the Environmental Protection Policy which was updated in November 2001; all targeted towards the realization of the provisions of the CBD and also to ensure sustainable development (MOES, 2002). Myriads of academicians have attributed the ineffectiveness of the privatisation policy to relatively low cost recovery and insufficiency of funds (Alhassan et al, 2017).  Specifically, solid waste management services in Ghana have always been covered through the utilisation of government subsidies, direct-user-charges and cross-subsidisation (Alhassan et al, 2017). Direct user charge adopts the system of pay-as-you-dump (PAYD), where solid waste producers are required to make payment depending on the specific quantity of waste disposed (Skumatz and Freeman, 2006). In contrast, the cross-subsidisation system adopts a strategy where residents of urban areas are charged more to compensate for the subsidised charges of residents of remote areas, where residents are charged for solid waste management services on a monthly basis irrespective of the quantity of solid waste generated. This system is usually practiced in urban and slightly rural areas (Oteng-Ababio, 2010a). Nevertheless, in most rural areas in Ghana, solid waste management practices are catered for by the government. This significantly over-burdens the local government units in terms of provision of adequate sanitary logistics to accommodate the hiking quantities of solid waste produced, resulting from significantly increasing population growth due to high birth rate (Alhassan et al, 2017). Generally, landfills have been considered the oldest, and the most widely utilized means of solid waste disposal (Singh & Sharma, 2016; Upadhyaya, 2013). The use of landfills for waste disposal correlates with cost-effectiveness, although there are some negatives (Owusu et al., 2012). In many developing countries like Ghana, landfills are highly patronised for solid waste disposal (Owusu et al., 2012). Nonetheless, as a result of rapid urbanisation and high patronage of real estate, there is fierce competition for land, especially in urban areas. This has resulted in serious conflicts among inhabitants of these areas, which has invariably led to lack of participation of community members in the patronage of landfill sites subsequently (Owusu et al., 2012). This condition is technically referred to as not in my backyard (NIMBY), worsening the situation of solid waste management, including household solid waste management.

[bookmark: _Toc125732663][bookmark: _Toc144836060]2.4.2 Environmental Security
Environmental security has been associated with environmentally-induced problems caused by environmental degradation through overuse of resources and pollution (Zurlini & Muller, 2008). The concept of environmental security has created the awareness and risen the social and political will to tackle environmental problems. Water and air pollution, deforestation land pollution and soil erosion are all forms of environmental degradation that pose threats to environmental security (Zurlini & Muller, 2008; Nina, 1996). Environmental security is broadly the guarding against environmental degradation in order to preserve and protect human, material and natural resources at scales ranging from global to local (Belluck et al, 2006). Protecting ecosystem goods and services is one way of ensuring environmental security. Some of these goods and services include ensuring environmental sanitation and cleanliness, food, water, clean air, prevention of diseases and regulation of climate which ensure human well-being and good health (Ratner, 2018). Environmental degradation adversely affects the ecosystem and the services they provide and consequently cause significant harm to sustainable livelihoods, health and human well-being. Environmental security is a relevant characteristic of the modern social, economic and political systems because a degraded and insecure environment cause conflicts and resource scarcity (Dimitrov, 2002). Effective and efficient solid waste management practice is extremely relevant and related to public health and environmental sustainability (UNEP 2018; Alhassan et al. 2017). Research has revealed that in Ghana, approximately 90% of reported out-patient ailments such as Cholera and Malaria have been attributed to poor sanitation practices (MLGRD, 2010). Between June 2014 and April 2015, approximately 28,975 cases of cholera coupled with 243 deaths were recorded in Ghana (WHO, 2015). Inappropriate solid waste management practices have been determined to be a major cause of high rates of flooding in Ghana (Oteng-Ababio, 2013b). One of the most tragic flooding cases in Ghana took place on the 3rd of June, 2015, with casualties including the deaths of approximately 160 Ghanaians and destruction of properties worth several Ghana Cedis (Alhassan et al., 2017).  Furthermore, inappropriate waste management practices have been reported to contribute to the emission of extremely harmful gases such as methane that cause significant harm to the entire environment at large (UNEP, 2015). In the 1990s, a privatisation policy was introduced to placate the waste management crisis in Ghana (Alhassan et al., 2017). Prior to the institutionalisation of the aforementioned policy, the local government was entirely responsible for Municipal Solid Waste Management (MSWM) in the country (Oteng-Ababio, 2010a); unfortunately, as a result of inadequate resources, the MSWM services could not be executed effectively and efficiently (Obirih-Opareh & Post, 2002). 
The introduction of the joint sector partnership policy, that is both private and public sectors, sought to resolve the MSWM issues through significant improvement in service delivery as well as coverage, advancing cost recovery and improvement in sustainability of solid waste management (Post et al., 2003). Nonetheless, the role of the private sector in the provision of effective MSWM services has been questioned over the years since no significant improvement with regards to the environment and the quality of waste management services provided has been recorded especially in remote areas, despite the 25% increment in terms of coverage (Oteng-Ababio, 2010a). 
In order to promote and ensure environmentally safe, healthy sustainable household system, it is imperative to recognize the sustainable housing pre-requisites such as affordability, accessibility, energy efficiency, effective and efficient solid waste management and environmentally secured households (Maliene & Malys, 2009). This emphasizes the importance of effective and efficient solid waste management in domestic household settings. The major question to ask is: how can efficient and effective solid waste management promote safe and environmentally secured households? The next section will attempt to investigate this question.

[bookmark: _Toc125732684][bookmark: _Toc144836061]2.4.3 Challenges Associated with Household Waste Management Practices 
Waste disposal is a serious environmental issue that Municipal authorities face in countries all around the world (Pacione, 2005). The negative impact of solid waste management has become highly visible in towns and cities all over the world as a result of the rapid expansion in human population, urbanization, and economic activities (Anomanyo, 2004). Globally, environmental change poses a challenge on the environment since it focuses on the interactions between humans and the ecosystem (Zurlini & Muller, 2008).
A research conducted by Ndururi (2019) revealed the challenges of household waste management to include the lack of enforcement of existing laws, limited resources to manage solid waste and illegal dumping. 
Waste created by expanding cities, in particular, is overwhelming local administrations and National governments alike in developing countries, as waste accumulations outrun control (Tacoli, 2012). Various sources of Municipal waste include, households (55- 80%), market areas (10- 30%), and institutions generate the majority of municipal solid trash in developing countries (Okot-Okumu, 2012). According to research, wastes from various sources are highly varied in nature, with varying physical qualities depending on their sources (Valkenburg et al., 2008).
Despite the fact that governments, organisations, and individuals are concerned about solid waste management in Africa, the continent continues to face progressively serious solid waste management issues, which have negative health and environmental effects (Freduah, 2004). The garbage generation rate in Ghana is 0.47 kg/person/day, equating to around 12,710 tonnes of rubbish per day for a population of 27,043,093: only approximately 10% of solid trash generated in the Country gets properly disposed of, according to estimates (Mensah & Larbi, 2005).  As a result, huge amounts of the solid waste generated by households (30-50%) are never collected for disposal and end up strewn on the streets, in sewers, and in streams, providing breeding grounds for disease-carrying insects and rodents (Pacione, 2005). Rapid urbanisation in Ghana, which has given rise to high garbage generation and increasing burden on urban infrastructure and environmental services, is one of the sources of these unsanitary environmental conditions (Songsore et al., 2005).  Other impediments to efficient solid waste management include Local Government finance capability, inadequate technical capacity for solid waste planning and management, and weak enforcement of environmental legislation (Mensah & Larbi, 2005).
According to Douti et al, (2017) in their study on barriers preventing the execution of environmentally friendly solid household waste management practices among inhabitants of the Bawku Municipality, it was significantly revealed that challenges hovered around the fact that: majority of residents had negative perceptions and attitudes toward the municipal waste management system, there was a weak law enforcement strategies to prosecute those who disposed of rubbish in an indiscriminate manner and employment of ineffective sanitary officials in charge of monitoring  the sanitary status of the municipality. A similar study conducted in the Accra Metropolis revealed contrasting findings: in the Metropolis, an inadequacy of skips and dustbins was a severe issue, Zoom lion Ghana Ltd., the largest private rubbish collection business, has been unable to supply skips and dustbins to the communities it serves (Fagariba & Song, 2016). The Accra Metropolitan Assembly provided new dustbins to various families in the Metropolis in partnership with other donor partners, but most households utilize the new dustbins to store water and other household things (Fagariba & Song, 2016). Some people overfill their garbage cans, which causes the wheels to break when they are pushed to the dump or when garbage trucks empty the bins.  This has been attributed to the fact that funds set aside for sanitation and waste management are woefully insufficient: this has an impact on the distribution of skip bins and household trash cans (Fagariba & Song, 2016). 
It is further revealed that the Accra Metropolitan Assembly manages garbage with its own internally generated funds because government funding does not arrive on schedule and are insufficient to maintain the Metropolis' activities, let alone manage waste (Fagariba & Song, 2016). This has been duly corroborated by Zoom Lion Ghana Limited who also asserted that the government funds received for operations are insufficient, prohibiting them from successfully managing the waste: maintenance and operations costs have the greatest impact on their capacity due to a lack of funds (Fagariba & Song, 2016). Furthermore, proximity of households to dumping sites were also discovered to be a major deterrent to encouraging residents to practice acceptable and environmentally-friendly household management waste practices, because of the proximity between dumpsites and most households, residents commute for almost 30 minutes before disposing of their waste, as a result, most households and individuals dump their rubbish in prohibited locations or in gutters. According to the survey, only 7.67% of respondents move for less than 10 minutes to dispose of their trash (Fagariba & Song, 2016). Further, it is beneficial to have skip containers near homes so that residents can easily dispose of their trash if the need arises. The presence of a dumping site or skip container close to a person's home encourages them to properly dispose of their solid waste (Fagariba & Song, 2016). In as much as there is significant insight on various waste management practices and challenges associated with them, Ghana, there is limited inquiry into the security implications of these waste management practices adopted by inhabitants within certain localities including the Wa Municipality

[bookmark: _Toc125732685][bookmark: _Toc144836062]2.4.4 Effects of Household Waste Management Practices on Environmental Security 
Environmental security stresses on the relationship between environment and security thus the influence or impacts of environmental stress, environmental degradation on the security of the environment. The effects of waste management on land, air and water. Water and air pollution, deforestation land pollution and soil erosion are forms of environmental degradation that threaten the environmental security (Zurlini & Muller, 2008, Nina, 1996). The impacts of unsustainable solid waste disposal are felt globally and knows no bounds (Boman, 2018, Ma & Hipel 2016). This assertion is evident in a report which stated that the amount of plastic waste entering the oceans each year exceeds 4.8million tons and may increase to 250 million tons by 2025 (Marine Litter Solutions, 2017). 
The most recent and most pressing concern confronting developing countries is the ever-increasing amount of waste generated without proper waste management facilities and resources (Agyei-Mensah & Oteng-Ababio, 2012). With the velocity and scale of urban transformations, managing today's cities is becoming increasingly difficult (Cohen, 2006). Rapid urbanisation in the developing world has outstripped most cities' ability to provide adequate services to their citizens, posing serious sustainability challenges in areas such as housing, infrastructure, basic services, food security, health, education, decent jobs, safety, natural resource constraints, pollution, governance structures, and socio-political instability (Cohen, 2006). Many cities throughout the world are grappling with striking a balance between reaping the benefits of urbanisation while reducing the risks of its negative consequences (Cohen, 2006). The fundamental supply of basic social services like food, shelter, security, and livelihoods for the survival of their population is the main priority in many developing countries (Konteh, 2009). As a result, the generation and management of municipal solid waste is abandoned, without any formally structured garbage collection and/or insufficient solid waste management and recycling rules and practices (Al-Khatib et al., 2010). 
In developing countries, when waste management is not prioritized, it has a negative impact on public health (Wilson, 2007). Due to high population growth and the health risks associated with poor garbage collection and treatment, waste management difficulties in Africa are likely to intensify dramatically (Guerrero et al., 2013). Rapid urbanization and population increase in developing countries lead to ever-growing waste creation, putting further strain on an already overburdened solid waste management system and growing demand for better waste management services (Vij, 2012). In comparison to rural areas, urban areas have a greater demand for adequate trash services since they are hubs of economic activity, resulting in large volumes of waste per square meter (Fobil et al., 2010). This problem is compounded in lower middle-income countries by the lack of accessible roads for garbage collection and transportation, insufficient finances for waste collection, and insufficient waste equipment (Fobil et al., 2010). Solid waste collection is frequently insufficient, particularly in low-income metropolitan areas (Ferronato & Torretta, 2019). As a result, residents in these areas resort to disposing of their waste through activities like open burning and indiscriminate dumping of solid and liquid waste, both of which contribute to contamination of the environment. (Ferronato & Torretta, 2019). Solid waste in developing Countries including Ghana are being managed through burning. The problem associated with burning of waste will lead to another problem of air pollution. By so doing, hazardous chemicals are released into the atmosphere which undermines global efforts of controlling Greenhouse Gas emissions (Wang et al, 2017).  
According to a study conducted by  (Addo et al., 2017) which focused on the domestic solid waste management practices employed by inhabitants in Sunyani and its related health implications, it was revealed that, organic trash was generated by 37% of respondents, inorganic garbage was generated by 34%, and mixed organic and inorganic waste was generated by 29% (Addo et al., 2017). A bit more than half of those who generated garbage (58%) used an open container as a receptacle in the house, while 23% dropped rubbish outside the door and 19% discarded waste within the house's environs. The majority of respondents (44%) said they generated up to 0.002 t of garbage, while 26% said they produced 0.003 t and 21% said they produced 0.01 t (Addo et al., 2017). However, seven out of ten people (71%) did not practice waste management, and another 86% did not recycle waste generated (Addo et al., 2017). Meanwhile, 66% of waste management organisations managed rubbish on their own, while the Municipal Assembly was only accountable for 15% of waste generated. Waste disposal came at a price; 73% of respondents felt the cost of disposing of waste was moderate, and 80% of families were ready to pay for it (Addo et al., 2017). When it came to sickness, 44% said they got sick frequently, and 70% said the disease was caused by poor waste management (Addo et al., 2017). The majority (45%) of respondent said they were unwell with malaria, yet 54% said they were satisfied with waste management and 76% said they dropped trash at approved disposal locations (Addo et al., 2017). Similarly, according a study conducted by Mudu et al., (2021) in the Greater Accra Region, it was revealed that as a result of  low running costs, landfills and dumpsites are the preferred method of addressing waste creation. Accra's waste is dumped of at two sanitary landfills: ACaRP (approximately 80 tons daily) and Tema Kpone Katamanso (between 1500 and 2000 tons daily from Accra), both of which are nearly full (Mudu et al.,2021). The majority of waste is collected from a source or a temporary dumping site, with final disposal taking place at an open dumping site on the outskirts of town (Ziraba et al., 2016). Dumping sites are often large open areas where truckloads of rubbish are dumped (Ziraba et al., 2016). Dumped rubbish is frequently scavenged for usable items and recyclable materials, and is frequently burned to minimize bulk (Ziraba et al., 2016). Solid waste composition is complex due to limited solid waste sorting at any level, and it may contain industrial, medical, electronic, and household garbage thrown on the same open grounds as all other municipal waste (Osibanjo & Nnorom, 2007). 
The Wa Municipality just like many Municipalities and Districts in Ghana, waste management problem needs to be seriously tackled because of challenges with waste generation, storage, treatment and disposal. Again, household solid waste should be sustainably managed because 10% of municipal solid waste is properly disposed whiles the remaining 90% end up in open dumps (Ejaz & Janjua, 2012). The above narrative has resulted in cities being overwhelmed with waste which may threaten the safety of the environment for human existence. Proper management of household waste ensures environmental security because it will help guard against environmental degradation. Traditionally, waste management is the responsibility of Local Governments who are faced with poor technical knowhow and inadequate financial base for its management activities (Boman, 2018). According to Curcic et al., (2009) environmental security can be achieved through effective governance that include community participation and public action together with awareness creation and education.  


[bookmark: _Toc125732686][bookmark: _Toc144836063]2.4.5 Sustainable Household Solid Waste Management in ensuring Environmental Security 
All humans are potential producers of waste and must be concerned about its management because they can negatively affect them directly or indirectly (Ndururi, 2019). Household Solid Waste Management, often known as Municipal Solid Waste Management, is the process of planning, financing, and implementing programmes for the collection, transportation, treatment, and final disposal of solid waste in an environmentally and socially responsible manner (United Nations, 1997). Solid waste management procedures differ dramatically between countries, regions, and even within countries (Hoornweg & Bhada-Tata, 2012). 

[bookmark: _Toc144836478][bookmark: _Toc144836889]Table 2.1: Measurable Indicators of Environmental Security 
	Indicators
	Quantitative Measurable Indicators
	Qualitative Measurable Indicators
	Environmental Security

	Waste segregation
	Increase proportion of waste segregation before disposal
	Willingness to segregate household waste
	Encourages recycling and composting

	Waste collection
	Increase the number of waste bins
	Regular collection of waste bins eg. weekly
	1. Prevents the breeding of harmful organisms
2. Prevents diseases eg.  dysentery and diarrhoea


	Treatment (Recycling & composting)

	1. Increase the number of recycling facilities.
2. Reducing amount of waste in disposal sites
	Improving environmental quality
	1. Reduces CO2 emission eg. Methane
2. Protects ecological goods and services

	Transportation
	Cost involved in transporting waste
	Ability of Assembly to transport waste
	 Maintains aesthetic value
 

	Disposal
	1. Cost of proper waste disposal and after-care of disposal sites
2. Distance to waste disposal sites
	1. Safe disposal
2. Accessibility to Waste disposal sites
	1. Prevents indiscriminate dumping
2. Reduces vulnerability and risk to conflict



Source: Pongrácz et al., (2004).
Modern waste management systems advocate waste reduction, re-use, recycling, composting, and safe landfill disposal, however these practices are rarely followed (Ziraba et al., 2016). A sustainable waste management system is the one that does not threaten human health or cause harm to the environment. Such solid waste management practices include waste reduction, reuse and recycle (Upadhyaya, 2013). According to the waste management hierarchy, (Hyman et al., 2013) waste management practices have been ranked in order from the most preferred to the least preferred options: waste reduction, reuse, recycle disposal. Waste reduction specifically at source, is the key to long-term waste management (Philips et al., 2002). Again, waste reduction is the most sustainable method of waste management. This method is the most preferred because it allows household members purchase what is needed in order to prevent waste (Upadhyaya, 2013). Reuse is a method that allows an individual to use a product twice, or many times before disposal. This can be achieved by purchasing goods made of durable material. Again, recycling is when used materials become raw materials for the production of other material. The residues which are not recycled become waste which eventually enters the environment.


[bookmark: _Toc125732687][bookmark: _Toc144836064]2.5 Conceptual Framework
The Conceptual Framework adopted for the purpose of this study has been duly illustrated in Figure 1. First and foremost, this section recognises the household as the main source of waste generation. Wastes generated from households include solid wastes, liquid and gasous waste although the research focuses on solid waste. Consequently, various challenges account for diverse household solid waste management practices adopted by different countries across the globe, which includes the Ghanaian context and that of Wa Minucipality. Some challenges and factors which influences waste management options include socio-cultural and political factors. Financial/ economics and legal factors as well as policy implimemtation account for waste management options taken by households.  
Finally, the conceptual framework highlights the implications of various household solid waste management practices on human health and subsequently the entire environment. As clearly discussed, there is a correlation between household soild waste management practices and environmental security. 








[bookmark: _Toc125737054][bookmark: _Toc144836813]Figure 1: Structure of Conceptual Framework
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Solid waste management practices vary from countries to countries, as well as from localities to localities. Generally, solid waste management practices employed in developing jurisdictions tend to be negative. In terms of challenges associated with solid waste management practices in the various localities in Africa and in Ghana, majority of studies have suggested that most of these hovered around material and financial constraints, as well as the negative perception inhabitants have concerning environmentally-friendly household solid waste management practices. Finally, the effects of these household solid waste management practices within the diverse localities within Africa and in Ghana were revealed to be mostly health-based and environmental based. In some specific municipalities in Ghana such as the Wa Municipality, there is limited insight concerning the challenges associated with household solid waste management practices employed by inhabitants, as well as the effects of the specific household solid waste management practices employed by inhabitants and their effects on their health and overall environmental security.
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[bookmark: _Toc125732689][bookmark: _Toc144836066]STUDY AREA AND METHODOLOGY
[bookmark: _Toc125732690][bookmark: _Toc144836067]3.1 Introduction
This section presents the methods and approaches used in accomplishing the objectives of the study. It is made of the profile of the study area and sampling procedures and techniques for the collection and analysis of data as a well as presentation of findings.
[bookmark: _Toc125732691][bookmark: _Toc144836068]3.2 Study Area and Methodology
The Wa Municipality is one of the eleven (11) Districts and Municipalities in the Upper West Region of Ghana with Wa as the Municipal capital which also doubles as the Regional administrative capital town. It is located within latitudes 1°40’N to 2°45N and longitudes 9°32’W to 10°20W. The Wa Municipality has a landmass area of approximately 596.9 square kilometres (km2) which constitutes about 6.4% of the region. The 2021 population and housing census revealed that the Municipality has a population 200,672 comprising of 98,493 males constituting 49.1% of the population and 102,179 females making up 50.9% of the total population (Ghana Statistical Service, 2021). The Municipality shares boundaries with Nadowli-Kaloe District to the North, Wa East District to the East and South and the Wa West District to the West and South (Wa Municipal Assembly, 2021). 
The guinea savannah grassland is the main type of vegetation in the Wa Municipality, characterised by short trees and shrubs with grasses during the wet season. Common trees found in the Region are shea, dawadawa and baobab.
The socio-economic activities of Wa Municipality are dominated by Agriculture. The economy of the Upper West Region is predominantly agrarian with 123,680 (57.6%) of employed population in skilled agriculture, forestry and fishery. Most farmers in the Wa Municipality are engaged in the production of millet, maize, groundnuts, soya beans among others on both subsistence and cash crop basis. Livestock rearing and fisheries also generate revenue for farmers and Assembly at large. Other vital sectors of the economy include trade in craft related-work, trade in vehicles and motorcycles, education and construction (GSS, 2021).
In terms of sanitation and waste management, the Wa Municipal Assembly is responsible for ensuring the promotion of effective and efficient environmental sanitation. The Wa Municipality is characterised by increasing infrastructural development and unplanned urbanisation which has resulted in congestion, vehicular and traffic-related problems and environmental pollution. There is basically poor attitude of people on sanitation and hygiene issues (GSS, 2014).
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[image: ]Source: Author’s Construct (August, 2022)
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[bookmark: _Toc125732693][bookmark: _Toc144836070]3.3.1 Research Design/Approach
The main philosophical underpinning is the pragmatism in order to achieve the aim of the study. Pragmatism is a philosophical position that deals with situations and consequences or effects of actions taken. Furthermore, it is of the view that reasonable inferences about a phenomenon can be made by combining empirical observations (positivism) with constructivism (Creswell, 2009). Pragmatism gives researchers the room to adopt multiple methods and assumptions to find practical solutions to problems. 
Furthermore, a descriptive cross-sectional survey was adopted in this study using the mixed method approach. Mixed method design is appropriate for the study since it employs a combination of both quantitative and qualitative approaches to give a better understanding of the research problem rather than employing only one. Again, the convergent parallel design of mixed method was used because it has the potential of reducing or neutralising the biases or limitations that are associated with any single method. Quantitative surveys are commonly used by research designs for measuring the occurrence of a phenomenon between the populations (Sinkowitz-Cochran, 2013). Survey studies can be descriptive which allows for the investigation of large populations within a relatively shorter period of time (ibid). Similarly, a quantitative data collection approach was used to achieve an objective and reliable investigation of the issue being researched, to be able to make predictions and generalisations (Creswell, 2013). Therefore, the approach allowed for responses from the study participants to be easily quantified (Stockemer, 2019). The survey design was adopted to enable the researcher to effectively assess the awareness and perception of household members on environmental security. On the other hand, qualitative data collection approach was used to achieve flexibility and gain close understanding of the subject matter (Saunders et al., 2009).

[bookmark: _Toc125732694][bookmark: _Toc144836071]3.3.2 Sources of Data 
In order to get a reliable and valid data, the researcher employed both primary and secondary sources of data. Primary data was gathered from respondents in order to assess the influence of household solid waste management on environmental security in the Wa Municipality. Participatory appraisal tools including questionnaires and interviews were used to collect first-hand primary data from research participants such as household members and key informants. Secondary data was obtained from existing literature including published books, articles, journals and previous researches conducted. The main database from which secondary data was sourced is Google Scholar and other Google search engines. The secondary data was selected based on the aims and objectives of the study. Again, relevant information from secondary sources was aimed and used in the study with due acknowledgement of authors. These sources were combined to assist the researcher to gather enough data on environmental security implications of household solid waste management in the Wa Municipality to help her answer her research questions. 

[bookmark: _Toc144836072][bookmark: _Toc125732695]3.3.3 Study Population 
Study population refers to the larger group from which the subjects of interest could be drawn (Stockemer, 2019). A sample is part of the study population from which data is actually collected. In this study, the population consisted of residents who are members of households within the Wa Municipality. These groups of people are considered part of a household and contribute to waste generation and management or otherwise. Data were also gathered from representatives of the Local Government Authority and private waste management agencies who are actively involved in waste management in the Municipality. These representatives were purposely selected for study on the research topic.

[bookmark: _Toc125732696][bookmark: _Toc144836073]3.3.4 Sample Size Determination
The sample in this study was determined using Yamane’s sample size determination formula (1967) as revisited by Miller and Brewer (2012). The formula is given as: n=   Where n = the sample size, N = the population size, α= the level of precision (at 0.05), 1 = constant, N = the population size (Number of households) = 49,500 (Ghana Statistical Service, 2021).  Therefore, the sample size for the study was 398 households. The sample size of 398 households was suitable for ensuring representativeness of the population after which results were generalised or transferred. Moreover, for the sake of reliability the researcher utilised the precise sample size proposed by Yamane’s sample size determination formula.

[bookmark: _Toc125732697][bookmark: _Toc144836074]3.3.5 Sampling Methods
Both probability and non-probability sampling techniques were used to select the study communities and respondents. Specifically, the researcher adopted simple random sampling and purposive sampling techniques for the study. Simple random sampling technique was used to select household members who form part of the sample in the Wa Municipality for data collection. Simple random sampling technique was to give equal chance to all potential respondents (Stockemer, 2019). This probability sampling method also allowed for the recruitment of study respondents without being bias. Therefore, names of persons within the house who meet the inclusion criteria was randomly drawn from a box for the study. In a randomly selected house with more than households, the lottery technique was used to randomly select one household to participate in the study.
In addition, purposive sampling technique was used in order to interview of key actors on waste management within the Wa Municipality. At the Institutional level, officials from Local Government, Environmental Health and Sanitation Department, Zoomlion Company Limited, Assembly men and women were targeted for in-depth interviews.  A sample of 10 respondents were purposely selected based on their knowledge, experience and roles they perform in waste management and environmental security systems which are the focus of this study. These key informants from different towns within the Wa Municipality provided a substantial reflection of the actual issue on the ground. 

[bookmark: _Toc125732698][bookmark: _Toc144836075]3.3.6 Data Collection Methods and Procedures
The data for the study was collected quantitatively by making use of a researcher-administered questionnaires. The researcher's administration of the questionnaire was conducted by allowing the researcher to explain the questionnaire to the respondents who could not read and understand English language. Questionnaires are effective in collecting data from a large number of geographically dispersed respondents (Oliver, 2010). The questionnaire contained both closed and open-ended questions where appropriate. The questionnaire was structured in order to collect information on the demographic characteristics of respondents and on the specific objectives for the study. Also, data was collected from key actors through interviews in which the researcher asks respondents questions and record answers (Sinkowitz-Cochran, 2021). The use of interview in this study was aimed at allowing flexibility in the interview process (Kusi, 2012). The thematic areas of the questionnaire used for the research include household solid waste, waste generation, segregation, waste collection, backyard dumping, conflict, health risk among others.


[bookmark: _Toc125732699][bookmark: _Toc144836076]3.3.7 Data Analysis Methods and Procedures
The data collected from the field were screened to remove errors by checking to ensure completeness, accuracy and consistency of the responses given.  Central tendencies were measured using descriptive statistics component of Statistical package for Social Science (SPSS) version 20 to analyze the data quantitatively. Quantitative research was appropriate in allowing the researcher to quantify the data because it relies on statistics and numbers (Stockemer, 2019). The quantitative method was employed to allow the researcher to numerically describe occurrences. Percentages and measures of central tendencies were also computed to help make meaning of the results of the quantitative data. Qualitative data was analysed through content analysis by systematically identifying trends and patterns of words used by respondents. These trends were coded by assigning specific labels to patterns and categorising them by themes related to the study. The use of tables and graphic formats like charts with percentages were used appropriately for the description, interpretations and presentations of processed data along with descriptive analysis.

[bookmark: _Toc125732700][bookmark: _Toc144836077]3.3.8 Ethical Consideration
Other relevant ethical issues considered include confidentiality of data, anonymity of respondents, voluntary participation and informed consent. 
Confidentiality of data requires that the researcher does not share the data collected from the respondents with other persons who are not directly involved in the study. Therefore, the data were used sorely for the academic purpose for which it is collected. 
Anonymity requires that the personal identities of the respondents are not associated with the data either in analysis or interpretation and publication.  This would be ensured by not publishing personal data of respondents such as their name, contact numbers or address and other identifiers that can be attributed to a particular person. Thus, where details are taken, information that is made public would not include names and personal details of respondents.
Informed consent as used here also means that the respondents would be well informed about the purpose of the study, procedures, risks associated with participation as well as the benefits likely to result from participating in the study (Trochim, 2008). The relevance of the study was explained orally and in writing to respondents to understand the research topic for them to appreciate the need to take part.










[bookmark: _Toc125732701][bookmark: _Toc144836078]CHAPTER FOUR
[bookmark: _Toc83646376][bookmark: _Toc125732702][bookmark: _Toc144836079]RESULTS AND DISCUSSIONS
[bookmark: _Toc83646377][bookmark: _Toc125732703][bookmark: _Toc144836080]4.1 Introduction
Chapter four presents a general overview of findings derived from the analysed data. The analyses were generated by utilising the SPSS software (version 20) and Microsoft Excel for the purpose of analysing quantitative data while thematic analysis was adopted for the purpose of analysing the qualitative data of this study. The entire chapter has been arranged in line with the specific study objectives. It begins by presenting the demographic characteristics of respondents in order to comprehend the composition and representativeness of the study sample. This will be followed by presentation of data collated on the field pertaining to the study’s specific objectives: Respondents’ knowledge about environmental security, respondents’ management of their household solid wastes, and household solid waste management practices in relation to environmental security. The total sample size of 398 was met and responded to, representing a 100% response rate. Also, 10 respondents were interviewed for the qualitative bit of the study. Key findings revealed under each theme have been duly discussed.
[bookmark: _Toc83646378][bookmark: _Toc125732704][bookmark: _Toc144836081]4.2 Background of Respondents
According to the results of the study, majority of the respondents were females. Where the female accounted for 56.5% (225) with males representing 42.5% (169). Which agrees with the Ghana Statistical Service’s data which revealed 50.9% female and 49.1% male. The average age of the respondents was determined to be 27 years. Out of 398 respondents, 65 of them representing 16.3% of respondents were less than 20 years. Age brackets of 20-29, 30-39, 40-49 years accounted for 28.9%, 32.2% and 12.6% respectively. Again, 28 (7%) respondents and 12(3%) respondents representing the age brackets 50-59 and 60 years and above respectively.  Pertaining to the population of respondents’ households, the study revealed that 30.9% were living with between 1-3 people in their households, 41.2% resided with between 4-6 people, 18.3% were living with between 7-9 people and 9.5% were living with more than 10 people in their households. 
The study revealed different pattern of educational status in the Municipality. According to the findings, 41 out of the 398 respondents representing 10.3% had no formal education, 5 representing 1.3% had other forms of education, 105 representing 26.4% had primary education, 159 representing 39.9% had secondary education and 88 representing 22.1% had tertiary education.  The study further indicated that 248 (62.3%) of the respondents constituted the working population whiles only 150 (37.7%) were unemployed. Most of the unemployed population were made up of students. 
As many as (161) of respondents were married which constitutes 40.5% of the sample population whiles 147 (36.9%) of the population were single and had never married. However, 35 (8.8%) were divorced, 34 representing 8.5% were widowed and 21 representing 5.3% were separated. The research revealed that majority (201) representing 50.5% of respondents were Muslims whiles, 132 representing 33.2% professed the Christian faith. However, 63 (15.8%) were African Traditionalists and 2 of them representing 0.5% belonged to other religious groups. With respect to respondent’s average household income, 129 of them representing 32.4% earned an average household income below Ghȼ500, per month whiles 137 representing 34.4% earned an average monthly income of Ghȼ500 and above and 132 of them representing 33.2% earned no income at all. Table 4.1 summarizes the entire data.
[bookmark: _Toc144836479][bookmark: _Toc144836890]
Table 4.1: Demographic Characteristics of Respondents


Table 4.1: Demographic Characteristics of Respondents
	Variable
	Category
	Frequency
	Percentage (%)

	Sex
	Male
	169
	42.5

	
	Female
	225
	56.5

	
	Others
	4
	1.0

	         Total
	398
	100.0

	
Age (years)
	Less than 20
	65
	16.3

	
	20-29
	115
	28.9

	
	30-39
	128
	32.2

	
	40-49
	50
	12.6

	
	50-59
	28
	7.0

	
	60 and above
	12
	3.0

	         Total
	398
	100.0

	Household Population
	1-3
	123
	30.9

	
	4-6
	164
	41.2

	
	7-9
	73
	18.3

	
	>10
	38
	9.5

	Total
	398
	100.0

	Educational Background
	No formal education
	41
	10.3

	
	Primary
	105
	26.4

	
	Secondary
	159
	39.9

	
	Tertiary
	88
	22.1

	
	Others
	5
	1.3

	Total                                       
	398
	100.0

	Occupation
	Unemployed
	47
	11.8

	
	Trader
	95
	23.9

	
	Skilled Labor
	24
	6.0

	
	Civil public servant
	49
	12.3

	
	Farming
	80
	20.1

	
	Student
	103
	25.9

	Total
	398
	100.0

	Marital status
	Single (never married)
	147
	36.9

	
	Married
	161
	40.5

	
	Divorced
	35
	8.8

	
	Widowed
	34
	8.5

	
	Separated
	21
	5.3

	Total
	
	398
	100.0

	Religious status
	Christian
	132
	33.2

	
	Muslim
	201
	50.5

	
	Traditionalist
	63
	15.8

	
	Others
	2
	0.5

	
	
	398
	100.0

	Household Income
	Below GHC 500
	129
	32.4

	
	GHC 500 and above
	137
	34.4

	
	Not earning
	132
	33.2

	
	
	398
	100.0


Source: Field Survey (June, 2022).



[bookmark: _Toc125732706][bookmark: _Toc144836082]4.3 Respondents’ Knowledge about Environmental Security 
Concerning the respondents' level of awareness about environmental security, the study revealed that 120 respondents representing 30.2% were unaware about Environmental Security whiles, 278 of them representing 69.8% had knowledge about Environmental Security. Among those who had knowledge of Environmental Security, majority 144 (36.2%) heard about it through the means of radio compared to other media such as newspaper, television and social media. The implication of this is that knowledge on Environmental Security in the Municipality is inadequate. This has been duly presented in Figure 3. 


[bookmark: _Toc144836815][bookmark: _Toc125737056]Figure 3: Respondents' level of awareness on Environmental Security
Source: Field Survey (June, 2022).

This is congruent with the findings of Banga (2013), on the knowledge and attitudes of 500 households in Kampala on household waste management and environmental security, it was revealed that majority of respondents had substantial knowledge on environmental security. Similarly, a study conducted by Atthirawong (2016) on the factors influencing household participation in solid waste segregation and recycling in the Bangkok Metropolis, as well as examining current Bangkok households waste management practices and their knowledge of waste management and environmental security, revealed that residents in Bangkok had a high level of knowledge and understanding of solid waste management and its impacts on environmental security. Only 43% of them sorted their waste at home before disposal in terms of household solid waste management methods (Atthirawong, 2016). This suggests that generally, the level of knowledge and awareness as far as environmental security is concerned tends to be significantly high. This could be attributed to heightened awareness creation campaigns by international organizations such the UN, AU and the EU on some of these issues. 

Secondly, in terms of the indiscriminate disposal of waste within the vicinity, 33 respondents representing 8.3% believed inhabitants of the vicinity did not dump refuse indiscriminately. On the contrary, as many as 365 of them representing 91.7% believed otherwise. This has been duly presented in Figure 4. 
[bookmark: _Toc144836816][bookmark: _Toc125737057] Figure 4: Opinion of Respondents on Indiscriminate Disposal of Waste within the Vicinity
Source: Field Survey (June, 2022).

This finding is congruent with the finding of (Bernard & Mildred, 2015), who revealed that in terms of solid waste handling methods at the household level, it was revealed that 85 percent of Kenyans had control over the quantity of waste they generated at the source whereas 15% had no control over waste generation at the source (Bernard & Mildred, 2015). In terms of separation of waste at source, it was reported that  majority of respondents (38%) did separate household waste at the source, while 62% did separate the various forms of solid waste they generated in their homes (Bernard & Mildred, 2015). For the different waste disposal methods adopted by households, the study also revealed that 56.6% were involved in open dumping, 9.9% in burying rubbish in the soil, 25.5% burning rubbish and 17.9% composting (Bernard & Mildred, 2015). This implies that invariably people with the appropriate means to engage in proper waste management practices are less likely to practice poor waste management. 

Finally, based on the findings of the study, 43.2% believed environmental security can be actualized through regular collection of waste, 32.7% through waste reduction, 11.8% through reuse, 8% through composting, and 4.3% believed environmental security can be achieved through recycling. The above narrative has been duly presented in Figure 5.
[bookmark: _Toc144836817][bookmark: _Toc125737058] Figure 5:  Waste Management Practices                          Source: Field Survey (June, 2022).


Solid waste management procedures differ dramatically between countries, regions, and even within countries (Hoornweg & Bhada-Tata, 2012). Modern waste management systems advocate for trash reduction, re-use, recycling, composting, and safe landfill disposal, however these practices are rarely followed (Ziraba et al., 2016). A huge share of garbage in underdeveloped countries is not recycled (Ziraba et al., 2016). Waste sorting is also uncommon, making recycling and composting challenging (Ziraba et al., 2016). As a result, a considerable part of solid trash in underdeveloped countries is dumped openly and frequently burned (Hoornweg & Bhada-Tata, 2012). Variations in waste management practices are frequently a reflection of the existence of waste management laws and policies, as well as the amount to which they are enforced, available financing, and the type and quantity of trash created (Hoornweg & Bhada-Tata, 2012). This implies that in as much as inhabitants of the vicinity are aware about best strategies through which environmental security can be achieved in the community, it is incumbent on the government to make this a reality through the enactment and implementation of appropriate laws and also the provision of adequate material and human resources. 
The study sort to appreciate the level of knowledge of the study respondents on environmental security and practices individual and stakeholders can do to achieve it. Table 4.2 highlights the entirety of data revealed in the course of the study as far as knowledge of respondents on environmental security is concerned:

[bookmark: _Toc144836480][bookmark: _Toc144836891]Table 4.2: Respondents’ Knowledge about Environmental Security 
	Question
	Response
	Frequency
	Percentage (%)

	Respondents who have heard of environmental security
	no
	120
	30.2

	
	yes
	278
	69.8

	Where respondent heard it from?
	News paper
	30
	7.5

	
	Radio
	144
	36.2

	
	Social media
	34
	8.5

	
	Television
	98
	24.6

	
	Others
	6
	1.5

	Respondents who have observed changes in their physical and built environment in recent times in terms of waste disposal
	no
	95
	23.9

	
	yes
	303
	76.1

	Changes in terms of waste management observed by respondents
	Burning of solid waste in backyards
	68
	17.1

	
	Dumping of waste in open spaces
	133
	33.4

	
	Frequent flooding due to waste blockage
	35
	8.8

	
	Open defecation
	101
	25.4

	
	People requesting the services of waste
	34
	8.5

	Indiscriminate waste dumping 
	no
	33
	8.3

	
	yes
	365
	91.7

	Reasons that compel people to dump waste indiscriminately 
	Cost involved in proper disposal
	151
	37.9

	
	Distance to designated dump site
	82
	20.6

	
	No dump sites
	23
	5.8

	
	It is convenient to throw elsewhere
	80
	20.1

	
	No other means of getting rid of their waste
	29
	7.3

	Practices to achieve Environmental security 
	Regular collection of waste
	172
	43.2%

	
	Recycling
	17
	4.3%

	
	Reuse
	47
	11.8%

	
	Waste reduction
	130
	32.7%

	
	Composting
	32
	8%


	Receive information on waste management
	no
	78
	19.6

	
	yes
	320
	80.4

	Medium/media through which respondents receive information on waste manage
	Newspaper
	30
	7.5

	
	Radio
	168
	42.2

	
	Social media
	31
	7.8

	
	Television
	84
	21.1

	
	others
	9
	2.3

	Stakeholders’ role in ensuring proper waste management
	Communal labor
	63
	15.8

	
	Public education
	168
	42.2

	
	Regular collection of waste
	64
	16.1

	
	Securing designated landfills for waste
	56
	14.1

	
	Others
	19
	4.8


Source: Field Survey (June, 2022).

[bookmark: _Toc125732707][bookmark: _Toc144836083]4.4 Household Solid Waste Management Practices
The study discussed the types of waste generated from households and it was revealed that organic waste, recyclable waste and toxic waste accounted for 66.6%, 20.6% and 12.8% respectively. Figure 6 duly presents the narratives above. 
[bookmark: _Toc144836818][bookmark: _Toc125737059] Figure 6: Types of Household Waste generated by respondents
Source: Field Survey (June, 2022).

This agrees with the findings of (Addo et al., 2017) which focused on the domestic solid waste management practices employed by inhabitants in Sunyani and its related health implications. It was revealed that 37% of respondents generated organic trash, whereas inorganic garbage 34%, and mixed organic and inorganic waste was generated by 29%. This has been further corroborated by a study conducted by (UNEP, 2013), which revealed that relatively, solid waste in developing countries contains a higher amount of organic stuff (UNEP, 2013). Organic waste formed roughly 31% of total trash by weight in Juba, South Sudan, 61% in Ghana, and 54% by weight in Jimma, Ethiopia, according to studies undertaken in the region (UNEP, 2013). Although this could have potential positive outcomes on recycling, if not handled well could result in dire health implications for the entire population (Ziraba et al., 2016). Such effects could be attributed to the fact that most developing countries tend have poor economic conditions, hence, majority of their inhabitants tend to purchase more goods associated with organic waste, since they are likely to be less expensive. 
Secondly, in terms of the medium of storage of waste adopted by respondents, the study revealed that greater proportion (31.7%) of study respondents stored wastes in plastic bags. Waste bins, metal bins, cardboard boxes and sacks accounted for 29.9%, 11.6%, 10.3% and 8.3% respectively. Additionally, 8% dispose their waste directly into the community's dumpsite 0.3% uses other means of storage in their households. Figure 7 illustrates respondents’ waste storage media.
[bookmark: _Toc144836819][bookmark: _Toc125737060] Figure 7: Respondents' Media of Waste Storage      Source: Field Survey (June, 2022).

The finding on waste storage is consistent with finding of Fagariba & Song (2016), which discovered that majority of respondents believed it was beneficial to have kept containers near homes so that they can easily dispose of their trash if the need arises. Also, only 7.67% of respondents were willing to move for less than 10 minutes to dispose of their trash. This could potentially contribute to the practice of proper solid waste management practices among inhabitants as the proximity between their homes and dumpsites could be a major deterrent. The above has further been confirmed by Fagariba & Song (2016): the presence of a dumping site or skip container close to a person's home encourages them to properly dispose of their solid waste. Therefore, in order to promote the practice of proper solid waste management among inhabitants, provision of nearby dumping site or skip containers close to the community and ultimately the inhabitants would be significantly pivotal.
 
Finally, relating to the availability of waste management service providers to respondents, it was discovered that 214 of respondents representing 53.8% do not have access to waste management service providers. On the contrary, 184 of them representing 46.2% have access to waste management service providers. Figure 8 duly presents the narrative above. 
[bookmark: _Toc144836820][bookmark: _Toc125737061] Figure 8: Access to Waste Management Service Providers
Source: Field Survey (June, 2022).

The above narrative is inconsistent with the findings of a similar study conducted in urban Accra, which revealed that  61.0% of respondents dumped their trash at designated sites, such as large communal bins and paid collection service dump trucks, while 39.0% dumped their trash in an indiscriminate manner (Yoada et al., 2014). On the contrary, about 65-70%  of the solid waste generated in the Upper West Region is collected and dumped in non-designated dumping sites while the remaining 35-40%  is uncollected (Bowan et al., 2014). This suggests that inhabitants of urban areas are more likely to have access to waste management service provision as compared to residents of rural areas.
The paper discusses respondent’s level of knowledge about household waste management practices and the various methods by which they managed their wastes. Table 4.3 highlights the entirety of data revealed in the course of the study as far as household waste management practices is concerned.

[bookmark: _Toc144836481][bookmark: _Toc144836892]Table 4.3: Respondents’ Knowledge about Household Waste Management Practices
	Question
	Response
	Frequency
	Percentage (%)

	Types of waste generated from households of respondents
	Organic waste: kitchen waste, vegetables, flowers, leaves, fruits.
	265
	66.6

	
	Toxic waste: old medicines, paints, chemicals, bulbs, spray cans, fertilizer and pesticide containers, batteries, shoe polish.
	82
	20.6

	
	Recyclable: paper, glass, metals, plastics.
	51
	12.8

	Various waste storage containers 
	Plastic bags
	126
	31.7

	
	Cardboard boxes
	41
	10.3

	
	Rubbish bin/ drum
	118
	29.6

	
	Metal bins
	46
	11.6

	
	Sacks
	33
	8.3

	
	No storage—direct disposal to dump
	31
	7.8

	
	Other(s)
	1
	0.3

	 Respondents who have waste collection service providers
	No
	214
	53.8

	
	Yes
	184
	46.2

	Respondents’ willingness to pay for waste collection services
	No
	220
	55.3

	
	Yes
	178
	44.7


	Respondents’ readiness to sort or separate household waste
	No
	247
	62.1

	
	Yes
	151
	37.9

	Respondents’ rating of waste management in their area 
	Excellent
	52
	13.1

	
	Very good
	81
	20.4

	
	Good 
	188
	47.2

	
	Poor 
	77
	19.3


Source: Field Survey (June, 2022).

	


[bookmark: _Toc125732708][bookmark: _Toc144836084]4.5 Relationship between HSM and Environmental Security
As far as the relationship existing between household solid waste management and environmental security as revealed by study respondents is concerned, the following highlight some of the major insights revealed in the course of the interview sessions:

[bookmark: _Toc125732709][bookmark: _Toc144836085]4.5.1 Respondents’ priority areas of concern on Poor Solid Waste Disposal
Furthermore, the priority areas of concern within the vicinity were revealed by the study as follows: 16.6% believed the effect of poor waste management on the environment could potentially result in the occurrence of natural disasters such as floods. Nonetheless, 43% of respondents were of the view that the effect of poor solid waste management on human health was more pertinent. Further, 20.9% opined that the ramification of poor waste management on the aesthetics of the vicinity was relatively more crucial, 18.3% of respondents also believed the effect of poor waste management in the vicinity was more detrimental in terms of the diffusion of odour in the area and 5 respondents representing 1.5% of respondents believed that the effect of poor waste management has detrimental effects in other dimensions in the community. The narrative above has been duly presented in Figure 9.


[bookmark: _Toc125737062][bookmark: _Toc144836821]Figure 9: Priority areas of Concern                       Source: Field Survey (June, 2022).


This is consistent with the findings of Fagariba & Song (2016) which discovered in a study in the Greater Accra region that most poor neighborhoods and slums in Accra are highly vulnerable to disease outbreaks as a result of a negative attitude toward domestic waste management in these areas. This suggests that largely, poor waste management practices have a direct impact on human health than other public health issues.




[bookmark: _Toc125732710][bookmark: _Toc144836086]4.5.2. Effects of Solid Waste Blockage of Drainage System on Environmental Security
The study established a relationship between flooding and solid waste blockage of drainage channels in the Wa Municipality. Respondents’ opinion on the extent to which they agreed that flooding is due to blocking drainage channels by solid waste were sort and the following was realised. A total of 132 respondents representing 33.2% agreed, 37 respondents representing 9.3% disagreed, 123 respondents representing 30.9% strongly agreed, 36 respondents representing 9% of respondents strongly disagreed and 70 respondents representing 17.6% were neutral. The description above has been illustrated in Figure 10.

[bookmark: _Toc125737063][bookmark: _Toc144836822]Figure 10: Relationship between Flooding and Solid Waste Blockage of Drainage Channels

Source: Field Survey (June, 2022).




This supports the findings of Oteng-Ababio (2013) which reveals that inappropriate solid waste management practices have been determined to be a major cause of high rates of flooding in Ghana. According to Alhassan et al. (2017), one of the most tragic flooding cases in Ghana took place on the 3rd of June, 2015, with casualties including the deaths of approximately 160 Ghanaians and destruction of properties worth several Ghana Cedis. Household solid waste dumped in drainage channels impede free flow of run-off which usually result in flooding (Fakere et al., 2012).
An interview with a key informant laid emphasis on the effects of indiscriminate solid waste dumping and flooding as follows:
“There is flooding at Kambali in the Wa Municipal anytime it rains heavily, resulting from blockage of drainage channels which serve as breeding ground for harmful insects like mosquitoes. This produces severe odour and contributes to prevalence of diseases such as malaria …” (Key informant, Kabanye, June 2022) 
In addition, poor solid waste management practices have been known to lead to other dire consequences: inappropriate waste management practices have been reported to lead to the emission of extremely harmful gases such as methane that cause significant harm to the entire environment at large (UNEP, 2015). This suggests that in order to effectively placate the frequent occurrences of floods and the spread of air-borne diseases nationwide, the practice of appropriate waste management measures will play an instrumental role.

[bookmark: _Toc125732711][bookmark: _Toc144836087]4.5.3 Susceptible group prone to the effects of poor waste management 
Finally, 49.5% of respondents believed persons of all ages are liable to the detrimental health implications of poor waste management while 38.5% of respondents believed that children are more susceptible. Figure 11 appropriately presents the narrative above.

[bookmark: _Toc144836823][bookmark: _Toc125737064] Figure 11: Susceptible age groups                         Source: Field Survey (June, 2022).

The findings of Mattiello et al. (2013) which revealed that various patterns of exposure have been linked to increased cases of birth defects (e.g., low birth weight), pre-term birth and reproductive disorders, elevated cancer risks and mortality, congenital anomalies, and respiratory diseases in workers and people who live near waste sites. This implies that although the effects of poor waste management practices could be more severe as far as infants and the aged are concerned, generally, persons of all ages are all equally vulnerable to the associated health implications of poor waste management practices. Therefore, environmental security issues affect every individual and should not be overlooked.
An objective of this study is to identify the effects of Household Waste Management on Environmental Security. The illustration given in Table 4.4 highlights the entirety of data revealed in the course of the study as far as the effects of household waste management on environmental security are concerned.

[bookmark: _Toc144836482][bookmark: _Toc144836893]Table 4.4: Effects of Household Waste Management and Environmental Security 
	Question
	Response
	Frequency
	Percentage (%)

	Priority concern about poor waste disposal 
	Effect on human health such as Diarrhoea, Asthma
	66
	16.6

	
	Effect on environment such as flooding
	171
	43.0

	
	Odors
	83
	20.9

	
	Loss of aesthetics
	73
	18.3

	
	Other(s)
	5
	1.3

	 Flooding is due to solid waste blocking drainage channels
	Agree
	132
	33.2

	
	Disagree
	37
	9.3

	
	Neutral
	70
	17.6

	
	Strongly agree
	123
	30.9

	
	Strongly disagree
	36
	9.0

	Burning waste causes health risks such as bronchitis and asthma
	Agree
	109
	27.4

	
	Disagree
	28
	7.0

	
	Neutral
	43
	10.8

	
	Strongly agree
	188
	47.2

	
	Strongly disagree
	30
	7.5

	Poor dumping of waste can lead to pollution of water bodies
	Agree
	100
	25.1

	
	Disagree
	34
	8.5

	
	Neutral
	44
	11.1

	
	Strongly agree
	188
	47.2

	
	Strongly disagree
	32
	8.0

	Illegal dumping of waste causes bad odor, loss of aesthetics in this area
	Agree
	85
	21.4

	
	Disagree
	35
	8.8

	
	Neutral
	39
	9.8

	
	Strongly agree
	203
	51.0

	
	Strongly disagree
	36
	9.0

	Dirty environment breeds flies which precipitates the occurrence of dysentery and diarrhea
	Agree
	90
	22.6

	
	Disagree
	28
	7.0

	
	Neutral
	50
	12.6

	
	Strongly agree
	194
	48.7

	
	Strongly disagree
	36
	9.0

	Dumping of wastes in your backyard
	No
	217
	54.5

	
	Yes
	181
	45.5


	If yes, do you confront them on their reasons for doing so?
	No
	80
	20.1

	
	Yes
	105
	26.4

	Respondents’ formal complaint about wastes dumping in their backyard
	No
	259
	65.1

	
	Yes
	139
	34.9

	Where respondents make such complaints

	Environmental health office
	33
	8.3

	
	Local government
	39
	9.8

	
	Others
	3
	.8

	
	Police station
	19
	4.8

	
	Traditional authority
	23
	5.8

	Conflict resulting from dumping wastes backyard
	 No
	35
	8.8

	
	Yes
	363
	91.2

	If yes, conflicts that is likely to occur
	Landlord - land lord
	85
	21.4

	
	Landlord - Local authorities
	60
	15.1

	
	Tenant- landlords
	93
	23.4

	
	Tenant – tenant
	125
	31.4

	Susceptible age group
	Aged
	49
	12.0

	
	All the above
	197
	49.5

	
	Children
	152
	38.5

	Susceptible sex group
	Men
	197
	49.6

	
	Women
	201
	50.4


Source: Field Survey (June, 2022).



[bookmark: _Toc144836088]4.5.4 Household Solid Waste Management and Health care
First, relating to the question that highlighted the potential effect of proper waste management on the promotion of environment security, the following was revealed:
A key informant from Charia Community acknowledged the relationship between waste management and human health saying …
 "An environmentally secure environment is one that properly manages its wastes which tends to promote good human health through the prevention of diseases, environmental pollution and prevention of odour" (June, 2022).

[bookmark: _Hlk123496203]This corroborates the findings of Wilson (2007) who found that poor solid waste management practices in developing countries invariably results in debilitating public health consequences. Similarly, a study conducted by Addo et al. (2017) which focused on the domestic solid waste management practices employed by inhabitants in Sunyani and its related health implications, it was shown that majority of study participants who did not practice proper waste management practice were mostly afflicted with malaria and this was attributed to their negative attitudes towards waste management within their households. In addition, Nwosu et al. (2018) also believes environmental issues have a direct impact on people's health. This implies that there is significant relationship between waste management and environmental security. Therefore, in the quest to improve quality of life and invariably increase life expectancy through the prevention of both chronic and curable diseases in our part of the world, the practice of proper waste management cannot be overlooked.    
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
[bookmark: _Toc144836089]4.5.5 Relationship between Positive HSM and Environmental Security.
 Furthermore, the researcher sought to find out whether household solid waste management has a relationship with environmental security. The study further sought to examine whether indiscriminate dumping of solid waste had a relationship with the sex of respondents. Through the use of Chi-square test, it was revealed that there is a significant relationship between positive HSM and environmental security. given ( = 23.322, df = 8, p = 0.003). A significance of 0.003 is less than 5% significance level means that the relationship is statistically significant (Saunders et al., 2009). This implies that sex of respondents and indiscriminate disposal such as dumping in gutters are positively related. This means that based on the findings, females were more likely to adopt positive solid waste management practices that enhance environmental security their male counterparts. The narrative above are summarised in Table 4.5.




[bookmark: _Toc144836894]
Table 4.5: Cross Tabulation of Environmental Security Indicator and Sex of Respondents
	
	Sex
	

	
	Female
	Male
	Other
	Total
	Pearson Chi-Square
	Asymp. Sig. (2-sided)

	Indiscriminate solid waste disposal causes blockage of drainage channels (flooding)
	
	Strongly agree
% within sex
	85
37.9%
	38
22.5%
	0
	123
30.9%
	23.322
	.003

	
	
	Agree
% within sex
	74
32.9%
	57
33.8%
	1
25%
	132
33.1%
	
	

	
	
	Neutral
% within sex
	32
14.2%
	35
20.7%
	3
75%
	70
17.6%
	
	

	
	
	Disagree
% within sex
	19
8.4%
	18
10.6%
	0
	37
9.3%
	
	

	
	
	Strongly disagree
% within sex
	15
6.7%
	21
12.4%
	0
	36
9.1%
	
	

	Total 
	223
	 169
	4
	398
	
	

	
	100%
	100%
	100%
	100%
	
	


Source: Field Survey (June, 2022)




A positive relationship implies that adopting proper HSM practices will enhance environmental security and vice versa.  Thus, there is a cause-and-effect relationship between household solid waste management and environmental security where a poor household solid waste management is recognised as a threat to human health and wellbeing (Yembilah et al., 2021). The above narrative came to light when an official from the Local Government had this to say:
 ‘Proper household waste management practices produce a secure environment whereas poor HWM practices negatively affects the environment’
A representative from Zoomlion Ghana Limited echoed that, 
‘Loss of aesthetic value of the environment as a negative effect of poor Household Waste Management works against the tenets of Environmental Security’ (June, 2022).
Similarly, it was revealed in the study conducted by Jang et al. (2020) that mismanagement of waste can negatively affect the environment, ecological damage and economic damage to tourism. This implies that the Tourism Industry will suffer an economic lose as a result of loss of aesthetic beauty of the environment due to waste. 

[bookmark: _Toc144836090]4.5.6 Household Solid Waste Management and Crimes
Further, indiscriminate dumping is an illegal practice due to the fact that it is regarded as a crime. Indiscriminate dumping of household solid wastes has the potential of causing nuisances and disorder (Mensah-Bonsu, 2008). This goes against both National and Municipal bye-laws which may lead to prosecution. According to the study, majority (65.1%) of participants had knowledge of the criminality and legality of indiscriminate dumping whereas 34.9% had no knowledge about it. The narrative above is represented in table 4.6. 


[bookmark: _Toc144836895]Table 4.6: Relationship between Indiscriminate Dumping and Crime
	Criminality of indiscriminate dumping
	Frequency
	Percentage

	Yes
	259
	65.1

	No
	139
	34.9

	Total 
	398
	100


Source: Field Survey (June, 2022)
A key informant explained the difficulty involved in prosecuting offenders for dumping wastes indiscriminately by saying …
“Most culprits involved in illegal dumping are not reported because of the difficulty in identifying them since such practices are done at night. Also, people occupying various positions in the community intervene on behalf of offenders by saying we are one people” (June, 2022).
These findings imply that, there is weak enforcement of environmental health and sanitation-related laws/regulations. The study also revealed that there is adequate knowledge about the criminality of poor solid waste management such as illegal dumping although it constitutes offences against public order, health and morality.
A study conducted in England revealed that in order to deter crimes against the environment such as illegal dumping, there is the need for swift responses and strong law enforcement (Lui et al, 2017).
[bookmark: _Toc144836091]4.5.7 Household Solid Waste Management and Economic implications
Waste management comes as a challenge to the Local Government Authority in Ghana and Wa Municipality is no exception. An estimated 50% - 70% of the Local Government’s budget goes into waste management and its disposal (Lissah et al., 2021). This comes as a great financial loss to the Assemblies and the Country at large. The safety of the air, land and water sources become threatened. Again, water pollution makes water treatment very difficult and comes at a high cost to the Government. This can affect the quality and safety of drinking water. 
A key informant stressed on the high cost involved in procuring waste containers by saying that:  
‘The communal waste containers are sometimes burnt by the community members when they become full causing them to deteriorate. One container cost about Ghȼ 20,000, making it expensive to replace’ (June, 2022).
Tomasevic et al. (2019), in their study on security aspects of Waste disposal similarly identified financial constrains as a problem for Developing Countries in their quest to tackle waste management issues in order to enhance Environmental Security.

[bookmark: _Toc144836092]4.5.8 Household Solid Waste Management and Conflict
The study further revealed a positive relationship between poor household waste management and conflicts where people feel insecure when their environment and quality of life are threatened. These negative impacts to water bodies, vegetation and fish stock affect food security. Social ties and connections may be broken due to conflicts among residents when they dump in their backyards. This study found conflict as a product of poor waste management. Thus, 91.2% of respondents believed conflict can arise as a result of dumping wastes in the backyards of others. On the contrary, only 8.8% believed otherwise. This has been duly presented in Figure 12.

[bookmark: _Toc144836824][bookmark: _Toc125737065]                         Figure 12: Conflict Resulting from Backyard Dumping

Source: Field Survey (June, 2022).


The Wa Municipal Environmental Health Officer further stated in the key Informant interview that,
 “Conflicts resulting from waste can extend among communities when they share common boundaries, eg. Conflict between Wa Municipal and Wa West District is due to operations of the Landfill Site in Siriyiri as a result of Nimby (Not In My Backyard) effect”.  
Similarly, Tomasevic et al. (2019) identified possible conflict generation as an effect of hazardous waste disposal which eventually affects National, Regional and Global security. The various land use options become problematic especially when it comes to siting landfills. Nimby and other negative attitudes by land owners and residents have caused the need to protect their lands and backyard from waste dumping (Kwesi et al, 2019).   

[bookmark: _Toc125732705][bookmark: _Toc144836093]4.6 Challenges Associated with Household Solid Waste Management Practices
As far as challenges encountered by residents in adopting appropriate waste disposal practices in the Wa municipality is concerned, the following responses highlight some of the major insights revealed in the course of the interview sessions:
With regards to the question that highlighted the reasons inhabitants in the community dispose of their waste indiscriminately, the following was revealed by a key Informant in the Wa Municipality:
 "Waste containers are not enough due to lack of resources to purchase litter bins".
This was further corroborated by another informant as follows:
 "Inadequate resources e.g. fuel to run vehicles, services of vehicles are not done, frequent breakdown of vehicles, political interference, inadequate communal containers, unable to prosecute offenders among others, remain the challenges hindering the performance of our duties" (June, 2022). 
These are consistent with the findings of (Mensah & Larbi, 2005) who discovered that generally, the main impediments preventing the practice of proper waste management practices in Ghana hovered around local government finance capability, inadequate technical capacity for solid waste planning and management, and weak enforcement of environmental health and sanitation-related legislations. On the contrary, Douti et al.’s (2017) study in the Bawku Municipality, revealed barriers preventing the execution of environmentally-friendly solid household waste management practices among inhabitants of the Bawku Municipality hovered around the fact that majority of residents had negative perceptions and attitudes towards the Municipal waste management system. This suggests that a host of factors hinder the practice of proper waste management practices. Therefore, in addressing the issue from the grass root, all these contextual factors must duly be taken into consideration.


















[bookmark: _Toc125732713][bookmark: _Toc144836094]CHAPTER FIVE
[bookmark: _Toc125732714][bookmark: _Toc144836095]SUMMARY OF MAJOR FINDINGS, CONCLUSIONS AND RECOMMENDATIONS
[bookmark: _Toc125732715][bookmark: _Toc144836096]5.1. Introduction
This chapter presents a summary of the key findings obtained from the study based on the research objectives and questions. It also presents the conclusions and recommendations aimed at addressing issues surrounding the environmental security implications of Household Waste Management in the Wa Municipality.
[bookmark: _Toc125732716][bookmark: _Toc144836097]5.1 Summary of Major Findings
First and foremost, on the basis of demographic characteristics of respondents, the study revealed that majority (56.5%) of respondents were females; in terms of age, respondents between 30-39 years formed the majority (32.2%), 41.2% of the study participants were living with 4-6 people in a household on the average. Also, in terms of educational achievement, occupation and marital status, a majority of the respondents were secondary leavers (39.9%), students (25.9%) and married people (40.5%) respectively. A significant number of respondents (50.5%) professed the Muslim faith. With regards to respondents' average income per month, the study revealed that majority of respondents representing 34.4% earned Ghc 500 and above.
Based on challenges associated with the practice of proper waste management among respondents, the study revealed that the main challenges included inadequate resources e.g. fuel), political interference in prosecuting offenders, inadequate communal containers, weak enforcement of environmental health and sanitation-related laws/regulations.
Based on respondents' level of knowledge about environmental security, 69.8% of the study participants had knowledge about environmental security. According to this finding of the study a majority of the respondents presenting 43.2% believe environmental security can be actualized through regular collection of waste. Other forms of waste management practices suggested by respondents included waste reduction, reuse, composting and recycling. 
In terms of households' waste generation, it was revealed that 66.6% of the respondents representing a majority generated organic waste in their households. Concerning the various media of waste storage used by respondents in their households, it was revealed that 31.7% of respondents used plastic bags. As far as access to waste management services within the Municipality was concerned, 52.3% of respondents did not have access to waste management services. 
Concerning the effects of household waste management practices on environmental security, the study found that poor waste management practices affect the health of individuals in the community. Also, poor household waste management leads to the occurrence of flooding due to blockage of drainage channels in the Municipality. Every resident in the Municipality is potentially prone to diseases with, children being the most susceptible to diseases such as malaria and cholera.
In terms of the relationship between waste management and environmental security, it was revealed that there is a direct relationship between sound and proper waste management and environmental security. Again, the study found out that indiscriminate dumping is a crime since it has the potential of causing nuisances and disorder yet respondents had little knowledge of the criminality and legality associated with it.


[bookmark: _Toc125732717][bookmark: _Toc144836098]
5.2 Conclusions
The outcome of the study evidently revealed that the main type of waste commonly generated by respondents in the Wa Municipality was organic wastes. A host of contributing factors influence the various waste management practices and attitudes among the respondents. The study concludes that poor waste management practices degrade the environment which adversely affects livelihoods and ecosystem services, human security and poses risks to human health irrespective of age and status. The study further concludes that the mismanagement of waste goes a long way to pose hygiene and sanitation-related challenges to Wa Municipal Assembly. Again, the NIMBY syndrome associated with waste disposal leads to conflicts among residents and communities especially in the study area. Although indiscriminate dumping is considered a crime, culprits of such offences are not punished or prosecuted accordingly due to interference from relatives and people occupying high positions in the Municipality.
Therefore, in order to amend the status quo in terms of waste management and environmental security, a holistic approach needs to be adopted. Thus, taking into consideration the involvement of appropriate stakeholders as well as other contextual factors.

[bookmark: _Toc125732718][bookmark: _Toc144836099]5.3 Recommendations
The following recommendations are made on the basis of the study findings:
1. First of all, it is evident that there are numerous challenges hindering the practice of proper waste management practices among inhabitants of the Wa Municipality. Therefore, it will be incumbent on the Wa Municipal Assembly, coupled with collective efforts of other major stakeholders to strengthen the Environmental Health and Sanitation Unit with requisite logistics in order to effectively encourage inhabitants in the vicinity to manage their waste properly.
2. Secondly, in as much as there is quite a considerable level of awareness as far as waste management and environment security are concerned, there is still a huge gap in knowledge to be bridged. Media Commission, Food and Drugs Authority, Ministry of Sanitation and Water Resources, Local Government and NGOs should work together to intensify the sensitisation of the general population on the environmental security implications of household waste management. Again, Ghana Education Service should integrate proper waste management practices into the academic curriculum. Teaching the subject matter in basic schools will go a long way to help learners develop the habit of good hygienic and sanitation practices.
3. With respect to legal and legislative concerns, there is more to be done since there is poor administrative structures and institutional overlaps leading to poor enforcement of policies and laws. Government must fully implement waste management laws with the aim of protecting the environment and human-wellbeing through proper collection, transportation, recovery and disposal of waste. Again, strong institutions will eventually enhance the effectiveness of the formulated policies. 
4. The study also recommends that the Ministry of Local Government and Rural Development must consider the impacts of illegal dump sites and other poor solid waste management practices on environmental security. Zoomlion Ghana Limited and Municipal Assembly should ensure that wastes are regularly collected and disposed of at designated sites.
5. Finally, Government should consider waste and issues of sanitation a priority. Thus, there is the need for proper integration of waste management into national planning and budgeting. Again, the Ministry of Sanitation and Water Resources must resource the Assemblies and waste management offices in order to function effectively. The assembly should help by providing toilet facilities in order to reduce open defecation in the Wa Municipality.  
Therefore, in the quest to improve quality of life and invariably increase life expectancy through the prevention of both chronic and curable diseases in our part of the world, the practice of proper solid waste management cannot be overlooked. 
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RESEARCH INSTRUMENT (QUESTIONNAIRE) FOR RESPONDENT
[bookmark: _Hlk100472320]SD DOMBO UNIVERSITY OF BUSINESS AND INTEGRATED DEVELOPMENT STUDIES
FACULTY OF INTEGRATED DEVELOPMENT STUDIES
DEPARTMENT OF ENVIRONMENT AND RESOURCE STUDIES

QUESTIONNAIRE ON: ENVIRONMENTAL SECURITY IMPLICATIONS OF HOUSEHOLD WASTE MANAGEMENT IN THE WA MUNICIPALITY
Dear Sir/Madam, this questionnaire is designed to help me obtain relevant primary data on Assessing Environmental Security Implications of Household Solid Waste Management in the Wa Municipality. This research is in partial fulfilment of the award of Master of Philosophy in Environment and Resource Management from SDD-UBIDS.
Your support and cooperation would be much appreciated. No individual will be identified and information provided will be strictly confidential and would be used for academic purposes only.Please tick where appropriate and answer all questions to the level of your understanding. You reserve the right to quit completing the survey if you feel compelled to do so.

PART 1
THE DEMOGRAPHIC DATA OF RESPONDENTS
1. Sex	a. Male	[ ]	b. Female  [ ]	     c. Other(s), Specify………………………….

2. Age 	a. less than 20[  ]		b. 20-29 [  ]		c. 30-39 [  ]       		d. 40-49 [  ]		e. 50-59 [  ]		f. 60+ [  ]
3. Number of people in the household.   	a. 1-3  [ ]	b. 4-6  [ ]	c. 7-9  [ ]	d. 10+ [ ]
4. Level of education     a. No formal education [  ]	 	b. Primary [ ]	            	c. Secondary [ ]		d. Tertiary [ ]		e. Other: (Please specify) …………………………………………………………………………………………
5. Occupation 	 a. Unemployed [  ] 	   b. Trader [ ]	              c. Civil/Public servant [  ]                          d. Farming [  ]		e. Student [  ]		
6. Marital status: 	 a. Single (never married) [  ]		b. Married [ ]	 c. Divorced [ ]	d. Widowed [  ]	e. Separated [  ]
7. Religious status:	a. Christian [  ]	b. Muslim [ ]		c. Traditionalist	d. Other (please specify) …………………………………………..	
8. What is your average monthly household income? …………………………………….

PART 2:  HOW HOUSEHOLDS MANAGE WASTE
9. What types of waste do you generate from your household often?
a. Organic waste: kitchen waste, vegetables, flowers, leaves, fruits.
b. Toxic waste: old medicines, paints, chemicals, bulbs, spray cans, fertilizer and pesticide containers, batteries, shoe polish.
c. Recyclable: paper, glass, metals, plastics
10. What containers do you store your household wastes in?       a. Plastic bags [ ]           	b. Cardboard boxes [ ]           c. Rubbish bin/ drum [ ]          	d. Metal bins [ ]              e. Sacks [ ]           f.  No storage—direct disposal to dump [ ]                g. Others (Specify) …………………………………………
11. Do you have a waste collection service provider?         a. Yes [ ]	b. 	No [ ]
12. If Yes to 11, how much does your household pay your service provider per month?   GHȼ……………………………………………………………………………………
13. If yes to 11, how satisfied are you with your current waste collection services?                                                   a. Very satisfied [ ]	    b. Satisfied [ ]	c. Neither satisfied nor dissatisfied [ ]        d. Dissatisfied [ ]     e. Very dissatisfied  [ ]
14. If No to question 11, where do you dispose of your generated waste?           a. Nearby container [ ]	    b. Open spaces [  ]		    c. Uncompleted building [  ]	     d. Others: Please Specify ……………………………………………
15. Are you willing to pay for waste collection services?     a. Yes [ ]          b. No [ ]
16. If yes, how much are you willing to pay per month?  GHȼ ………………………
17. Do you sort or separate your household waste?             a. Yes [ ]         b. No [ ] 
18. In case you are not separating your waste, will you do so if you are told by your collection service provider?                                   a. Yes []       b. No [] 
19. If yes to question 17, what type do you separate?   a. Organic [ ]    b. Paper waste [ ]          c. Glass waste [ ]    d. Metal waste [ ]  e. Electronic/Electric waste [ ]     f. Plastic waste g. Other(s) Specify …………………………………………………………………
20. How do you rate solid waste management in your area?
a.  Excellent [ ]		b. Very good [ ]	c. Good [ ]		d. Poor [ ]
[bookmark: _Hlk101001993]PART 3: KNOWLEDGE OF ENVIRONMENTAL SECURITY
21. Have you heard of environmental security?        a. Yes [ ]	  b. No [ ]
22. If yes, where did you hear it from?           a. Radio [  ]	     b. Television [ ] c. Newspaper [ ]	d.  Social media [ ]
23. Have you observed some changes in your physical and built environment in recent times in terms of waste disposal? 	a. Yes		b. No.
24. If yes to 23, please state some of the changes.	    a. Dumping of waste in open spaces [ ] 	b. Open defecation [ ]		c. Frequent flooding due to waste blockage of drains [ ]          d. People requesting the services of waste collection companies [ ]	     e.  Burning of solid wastes in backyards [ ]
25. Do people dump waste indiscriminately in your area?    a. Yes [ ]	  b. No [ ]
26. If yes to question 25, why do people dump waste indiscriminately in your area? 	    a. Cost involved in proper disposal [ ]		b. Distance to designated dump site [ ]		c. No dump sites [ ]		d. it is convenient to throw elsewhere [ ]  e. No other means of getting rid of their waste [ ]
27. Environmental security can be achieved through (tick as many as are applicable.               a. Regular collection of waste [  ]	  b. Recycling [  ]	      c. Reuse [  ]		d. Waste reduction [ ]		e. Composting [ ]
28. Do you receive any information on waste management?       a. Yes [ ]	  b. No [ ]
29. If Yes to question 28, where or through which medium/media do you receive it?            a. Radio [  ]    b. Television [ ]              c. Newspaper [ ]	         d.  Social media [ ]
30. What can be done by stakeholders to ensure proper waste management?		a. Public education [ ]		b. Communal labour [ ]	c. Regular collection of waste [  ]	d. Securing designated landfills  for waste disposal [ ]
31. How do you or will you contribute to the environmental security in your area?
…………………………………………………………………………………..

[bookmark: _Hlk101002477]PART 4: EFFECTS OF HOUSEHOLD WASTE MANAGEMENT ON ENVIRONMENTAL SECURITY
32. Which of the following is a priority concern about poor waste disposal in your area?     a. Effect on human health such as Diarrhoea, Asthma   [ ]        b. Effect on environment such as flooding [  ]         	c. Odours [ ]	   d. Loss of aesthetics  [ ]     e. Others:(Specify) ……………………………………………………………………
33. To what extent do you agree that flooding in the Wa Municipality is due to solid waste blocking drainage channels.	 a. Strongly disagree [  ]	b. Disagree [  ]		     c. Neutral [  ]		d. Agree [ ]		e. Strongly agree [  ]
34. Do you agree that burning waste causes health risks such as bronchitis and asthma?    a. Strongly disagree [  ]	b. Disagree [  ]		     c. Neutral [  ]	              	d. Agree [ ]		e. Strongly agree [  ]
35. To what extent do you agree that poor dumping of waste can lead to pollution of waterbodies?          a. Strongly disagree [  ]	b. Disagree [  ]		     c. Neutral [  ]     d. Agree [ ]		e. Strongly agree [  ]
36. Do you agree that illegal dumping of waste causes bad odour, loss of aesthetics in this area?                  a. Strongly disagree [  ]	       b. Disagree [  ]		                   c. Neutral [  ]		d. Agree [ ]		e. Strongly agree [  ]
37. Do you agree that dirty environment breeds flies which precipitates the occurrence of dysentery and diarrhea? 		a. Strongly disagree [  ]	b. Disagree [  ]		     c. Neutral [  ]		d. Agree [ ]		e. Strongly agree [  ]
38. Do people dump wastes in your backyard? 	a. Yes [ ]		b. No [ ]
39. If yes to 38, do you confront them on their reasons for doing so?    a. Yes   b. No
40. If yes to 39, state some of their reasons …………………………………………………
41. If No to 39, what do you do? …………………………………………………………..
42. Have you ever made a formal complaint about illegal wastes dumping in your backyard? 	            	 a. Yes [ ]		b. No [ ]
43. If yes to 42, where did you make the complaint to?       	a. Local Government [ ]           b. Waste collectors [ ]		c. Environmental health office [ ]	d. Police Station [ ] 	e. Traditional authority [ ]	f. Other,(specify) ………………………………..
44. In your opinion, can conflict arise as a result of dumping wastes in your backyard?                         a. Yes [ ]		b. No [ ]
45. If yes to 44, what type of conflict is likely to occur?	  a. Tenant - tenant [ ]	 		b. Tenant – landlords [ ]	c. landlord-landlord [ ]          d. landlord to Local Authorities [ ]
46. Which category of people are mostly affected by an insecure environment?  	     a. Children [ ]		b. Women [ ]		c. Men [ ]		d. Aged [ ]
47. What are some of the household waste management practices that can enhance environmental security? ……………………………………………………………….
48. In your opinion, mention some positive effects of waste management on environmental security ………………………………………………………………………………..
49. In your opinion, mention some negative effects of waste management on environmental security …………………………………………………………………………………
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RESEARCH INSTRUMENT (INTERVIEW GUIDE) FOR KEY INFORMANT
SD DOMBO UNIVERSITY OF BUSINESS AND INTEGRATED DEVELOPMENT STUDIES
FACULTY OF INTEGRATED DEVELOPMENT STUDIES
DEPARTMENT OF ENVIRONMENT AND RESOURCE STUDIES
This key-informant interview is designed to help me obtain relevant primary data on Assessing Environmental Security Implications of Household solid waste management in the Wa Municipality. This research is in partial fulfilment of the award of Master of Philosophy in Environment and Resource Management from SDD-UBIDS.
Your support and cooperation would be much appreciated.
[bookmark: _Toc125732723][bookmark: _Toc144836104]Date of the Interview………………………………………
[bookmark: _Toc125732724][bookmark: _Toc144836105]General information of Key Informant
[bookmark: _Toc125732725][bookmark: _Toc144836106]Name of key informant: ……………………Title of key informant: ……………………….
[bookmark: _Toc125732726][bookmark: _Toc144836107]Address of key informant: ……………………………..
[bookmark: _Toc125732727][bookmark: _Toc144836108]Email: …………………………………Contact Phone: ……………………

A. [bookmark: _Toc125732728][bookmark: _Toc144836109]KNOWLEDGE ON WASTE MANAGEMENT
1. [bookmark: _Toc125732729][bookmark: _Toc144836110]What are the main areas of operation in your institution?
2. [bookmark: _Toc125732730][bookmark: _Toc144836111]Who is responsible for collection, transportation and disposal of waste in the Wa Municipality? 
3. [bookmark: _Toc125732731][bookmark: _Toc144836112]How does your outfit contribute to waste management in the Municipality? 
4. [bookmark: _Toc125732732][bookmark: _Toc144836113]What is the Local Government doing to foster positive attitudes among the residents towards proper waste management?
5. [bookmark: _Toc125732733][bookmark: _Toc144836114]What in the last five years has changed in waste disposal methods?
6. [bookmark: _Toc125732734][bookmark: _Toc144836115]What are the current waste management related beliefs and practices? 
7. [bookmark: _Toc125732735][bookmark: _Toc144836116]What media are effective in generating awareness on waste management?
[bookmark: _Toc125732736][bookmark: _Toc144836117]B. KNOWLEDGE OF ENVIRONMENTAL SECURITY
8. [bookmark: _Toc125732737][bookmark: _Toc144836118]Have you heard the phrase: Environmental security before? If yes, what is it? 
9. [bookmark: _Toc125732738][bookmark: _Toc144836119]If no, what does it mean to safeguard the environment against waste?
10. [bookmark: _Toc125732739][bookmark: _Toc144836120]How have methods of waste management in recent times affected environmental security?
11. [bookmark: _Toc125732740][bookmark: _Toc144836121]How do waste collectors dispose of waste in the Wa Municipality? 
12. [bookmark: _Toc125732741][bookmark: _Toc144836122]Why do people dump waste indiscriminately in the Wa Municipality?
13. [bookmark: _Toc125732742][bookmark: _Toc144836123]What strategies are being adopted to sensitize people on sustainable household waste management?
14. [bookmark: _Toc125732743][bookmark: _Toc144836124]What in your opinion are some of the ways of enhancing environmental security?
[bookmark: _Toc125732744][bookmark: _Toc144836125]C. EFFECTS OF HOUSEHOLD WASTE MANAGEMENT ON ENVIRONMENTAL SECURITY
15. [bookmark: _Toc125732745][bookmark: _Toc144836126]What are some of the consequences of poor waste management practices on the environment?
16. [bookmark: _Toc125732746][bookmark: _Toc144836127]What are the effects of poor waste management practices on human health?
17. [bookmark: _Toc125732747][bookmark: _Toc144836128]Have poor waste management practices caused conflicts among household members?
18. [bookmark: _Toc125732748][bookmark: _Toc144836129]What are some of the complaints you have received from members of the community with regards to poor waste management practices?
19. [bookmark: _Toc125732749][bookmark: _Toc144836130]What in your opinion are the challenges and hazards your outfit faces in ensuring that the community is free from poor waste disposal?
20. [bookmark: _Toc125732750][bookmark: _Toc144836131]What are some of the sustainable waste management practices you will recommend in the Municipality?
21. [bookmark: _Toc125732751][bookmark: _Toc144836132]What national or local legislation exists for waste management?
22. [bookmark: _Toc125732752][bookmark: _Toc144836133]How effective are the legislations being enforced?
23. [bookmark: _Toc125732753][bookmark: _Toc144836134]What are the effects of household waste management on the security of residents?
24. [bookmark: _Toc125732754][bookmark: _Toc144836135]In your opinion, do you think poor waste management is a crime? If yes, how?
25. [bookmark: _Toc125732755][bookmark: _Toc144836136]How can waste management be a threat to National Security? 
26. [bookmark: _Toc125732756][bookmark: _Toc144836137]In what way can waste disposal practices qualify as a crime?
27. [bookmark: _Toc125732757][bookmark: _Toc144836138]Are people being prosecuted for disposing of waste in unauthorized places? 
28. [bookmark: _Toc125732758][bookmark: _Toc144836139]Can sanctioning of offenders be a means of ensuring environmental security? If yes. How?
[bookmark: _Toc125732759][bookmark: _Toc144836140]D. RELATIONSHIP BETWEEN WASTE MANAGEMENT AND ENVIRONMENTAL SECURITY
29. [bookmark: _Toc125732760][bookmark: _Toc144836141]How can effective and efficient waste management promote safe and environmentally secured households?
30. [bookmark: _Toc125732761][bookmark: _Toc144836142]How can you relate household waste management with human health?
31. [bookmark: _Toc125732762][bookmark: _Toc144836143]What is the relationship between household waste management practices and environmental security in the Wa Municipality? 
32. [bookmark: _Toc125732763][bookmark: _Toc144836144]What are some of the household waste management practices that can enhance environmental security?
33. [bookmark: _Toc125732764][bookmark: _Toc144836145]Mention some positive effects of waste management on environmental security.
34. [bookmark: _Toc125732765][bookmark: _Toc144836146]In your opinion, mention some negative effects of waste management on environmental security.
35. [bookmark: _Toc125732766][bookmark: _Toc144836147]What in your opinion is likely to result when people are overwhelmed with waste and are no longer safe in their environment?

[bookmark: _Toc125732767][bookmark: _Toc144836148]THANK YOU FOR AGREEING TO PARTICIPATE IN THE SURVEY.
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Natural disasters	Human health 	Aesthetics of the vicinity 	Diffusion of odour 	Others	0.16600000000000001	0.43	0.20899999999999999	0.183	1.4999999999999999E-2	Figure 3.2: Relationship between flooding and solid waste blockage drainage channels	[VALUE]

Agreed	Disagreed	Strongly agreed 	Strongly disagreed 	Neutral	0.33200000000000002	9.2999999999999999E-2	0.309	0.09	0.17599999999999999	Figure 4.8: Susceptible age groups 	
Aged	All ages	Children	0.123	0.495	0.38500000000000001	
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