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ABSTRACT

Solid waste management has become a growing challenge in educational institutions
due to increasing waste generation and inadequate disposal practices.This study
sought to assess sustainable solid waste management practices in selected senior high
schools. The study was conducted at New Juabeng North municipality and employed
a descriptive survey design. The study also employed quantitative approach in data
collection. The purposive and simple random sampling techniques were employed to
select 80 senior high school students in the municipality, specifically, Pope John
Senior High and Minor Seminary, Ghana Senior High School (GHANASS), Oyoko
Methodist Senior High School, and Seventh Day Adventist (SDA) Senior High
School. An observation checklist and questionnaire were the instruments used to
gather data on the types of solid wastes generated, students’ awareness, attitudes and
practices towards sustainable solid waste management. Data were analysed using
descriptive statistics. The findings of the study revealed that plastics and paper were
the most common wastes generated in the selected schools. It was also revealed that
students had high levels of awareness of sustainable solid waste management. The
study also showed low level of students’ practices towards sustainable solid waste
management despite their awareness. It was highlighted that students’ attitudes
towards sustainable solid waste management were low. Based on the findings, it was
recommended that school authorities in the New Juabeng North Municipality should
collaborate with the Municipal Assembly to establish proper recycling units within
schools to manage the waste streams effectively and prevent frequent accumulation of
wastes generated. Moreover, the Ghana Education Service in the New Juabeng North
Municipality should integrate more practical waste management activities, posters,
and campaigns into the school curriculum and co-curricular programs to strengthen
students’ awareness of sustainable solid waste management.

xil
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CHAPTER ONE

INTRODUCTION
1.0 Overview
This chapter provides information of the background to the study, problem statement,
purpose of the research, research objectives, research questions, significance of the

study, limitations, delimitations and organization of the study.

1.1 Background to the Study

Waste management is the process through which wastes are collected, transported and
processed before any leftover residues are disposed of (Nanda & Berruti, 2021). It
covers the procedures and actions needed to manage waste across the entire processes,
from generation to disposal. This covers the gathering, moving, treating, and getting
rid of garbage, as well as the supervision and control of the waste management
procedure and waste-related legislation, technology and economic mechanisms.
Similarly, solid waste management is defined as the efficient supervision and
managing of solid waste during collection, handling, storage, conveyance, treatment,
and disposal in a way that protects the environment and the general public (United
States Environmental Protection Agency, 2020). According to United States
Environmental Protection Agency (2020), the day-to-day operation of solid waste
management concerns requires the use of skills and knowledge from a variety of
disciplines, including law, finance, and administration. According to Hajam et al.
(2023), maintaining a safe environment is the primary goal of waste management and
so the most effective approaches in waste management that reduce waste volume and

toxicity are preferred to other methods.
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In the context of this study, sustainable solid waste management refers to the adoption
of environmentally responsible, socially acceptable, and economically viable practices
that minimize waste generation, promote reuse and recycling, and ensure safe disposal
without compromising the ability of future generations to meet their environmental
needs. It emphasizes long-term waste reduction, efficient resource utilization, and the
active participation of stakeholders, particularly students, in maintaining a clean and
healthy environment. Improper solid waste management is a local issue with global
implications. As the world’s population continues to grow, so does the amount of
waste being produced. In 2015, the world generated 2 billion metric tons of solid
waste. This number is expected to grow to 3.4 billion metric tons by 2050. In low-
income countries, the amount of waste is expected to increase by more than three
times by 2050 (Valavanidis, 2023). The significance of having an efficient solid waste
management system in place grows as trash generation rises. However, managing
solid waste effectively is a difficult task for municipal and state governments
(Ruocheng & Badolo, 2020). It is believed that at least 2 billion people reside in
regions without garbage collection and rely on unregulated dumpsites as a result
(Maalouf & Agamuthu, 2023). In many cities in Africa and Ghana especially,
insufficient solid waste management systems like lack of dustbins, dumpsites and

recyclers pose major threats to the environment, human health, and way of life.

According to Mashudi et al. (2023), careful planning and management are necessary
to minimize the impact of waste on the ecosystem. Gupta et al. (2023) added that a
suitable organization of solid waste management has thus become a crucial
responsibility required to protect the ecosystem. This will be feasible if people are
well educated on the proper solid waste management practices and ensured that all

these practices are put in action. The availability of an effective solid waste



University of Education,Winneba http://ir.uew.edu.gh

management system is today just as crucial as other necessities like electricity,
airports, and roadways (Anokye et al., 2023). It was noted that as a result of the rising
amount of garbage, it is not sustainable to continually dispose of rubbish in landfills
(Boateng-Opoku, 2021). Communities in underdeveloped nations frequently turn to
awareness, attitude, practices and waste disposal methods (open burning and
dumping) as the sole way to handle waste materials and advance excellent hygiene
and human health (Kumari & Raghubanshi, 2023). There are other important factors
in waste management which include attitudes, practices and awareness because
dealing with rising industrial waste is a priority in many developing countries
(Kumari & Raghubanshi, 2023). When the attitude, practices and awareness are being
considered very well, it will propel the human resource which will also engineer the
proper solid waste practices in the environment, especially the industries. The rapid
rate of population expansion in most African cities has a negative influence on the
burden of handling waste. In most African cities, there are a lot of people who are
involved in mismanaging the solid wastes. The difficulties that make waste
management in urban areas include inadequate financial support, insufficient financial
support, and a lack of acceptable waste management techniques (Joshi et al., 2021).
These are some of the factors that hinder the sustainable solid waste management in
most countries although some people have negative attitudes towards managing solid

waste in the environment.

Effective solid waste management has emerged as an important global concern,
particularly in rapidly urban and peri-urban regions. Factors such as population
growth, evolving consumption habits, and insufficient infrastructure have
significantly complicated waste management efforts and contributed to environmental

degradation and health-related issues (United Nations Environment Programme
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[UNEP], 2016). These challenges are particularly evident in Ghanaian educational
settings, including Senior High Schools, where daily school operations generate
considerable amounts of waste. As institutions of learning and development, schools
are expected to play an important role in instilling sustainable environmental practices
among the youth. However, many of them face significant obstacles such as poor

waste segregation, inefficient collection systems, and inadequate disposal mechanisms

(Abu et al., 2020).

In the New Juabeng North Municipality in the Eastern Region of Ghana, the situation
is further intensified by the rapid urban development and rising population in the area.
Senior High Schools in this municipality often lack organized waste management
systems, and there is limited awareness and participation among both students and
staff in sustainable practices. Additionally, constraints such as insufficient funding,
lack of waste sorting infrastructure, and minimal institutional support hinder efforts to
establish environmentally responsible waste management systems. These
inadequacies do not only endanger the health of school communities but also
undermine the quality and appearance of the educational environment (Osei-Mensah

& Amoah, 2022).

1.2 Statement of the Problem

Solid waste management remains a persistent environmental and public health
challenge globally, particularly in developing countries where rapid urbanisation,
population growth, and changing consumption patterns continue to increase the
volume and complexity of waste generated. In Ghana, several studies have
documented the difficulty of effectively managing solid waste, especially non-

biodegradable materials such as plastics, metals, and packaging waste (Mensah, 2022;
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Owusu-Ansah et al., 2021). These challenges are often attributed to inadequate waste
infrastructure, weak enforcement of sanitation regulations, poor planning of waste
management programmes, and low levels of public awareness and environmental
responsibility (Nartey & Nyarko, 2020). Consequently, improper waste disposal
exposes communities to serious environmental and health risks, including pollution,

blocked drainage systems, and the spread of vector-borne diseases.

Within educational institutions, particularly senior high schools, the problem of solid
waste management is becoming increasingly evident because schools generate large
quantities of waste daily through academic, residential, and feeding activities.
Although waste management in schools involves multiple stakeholders including
students who generate the waste, teachers and administrators who supervise sanitation
practices, and non-teaching staff who handle collection and disposal. Existing studies
in Ghana have largely focused on institutional challenges or municipal waste systems,
with limited attention given to the behavioural dimensions of waste management
among students (Adu-Boahen et al., 2014; Dery, 2017). Yet, students constitute the
primary producers of waste within school environments, and their level of awareness,
attitudes, and daily practices significantly influence the effectiveness of any school-

based waste management system.

In the New Juabeng North Municipality, preliminary observations by the researcher
revealed visible signs of poor waste management practices within senior high schools
despite the presence of waste bins and designated dumping points. Students were
frequently observed littering school compounds, improperly disposing of food
containers, and failing to segregate waste. Such behaviours contribute to

environmental sanitation problems, including blocked drainage systems, unpleasant
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school surroundings, and increased breeding grounds for disease-carrying organisms.
For example, discarded beverage tins and plastic containers around dormitory areas
often collect stagnant water, creating favourable conditions for mosquito breeding and
increasing the risk of malaria among students. These observations suggest that the
core challenge may not solely be the absence of waste facilities, but rather
behavioural factors such as students’ awareness, attitudes, and actual waste

management practices.

Furthermore, although effective waste management requires coordinated efforts
among all stakeholders, focusing on students is particularly critical because they
represent the largest and most consistent group involved in waste generation within
the school setting. Understanding their level of awareness, attitudes, and practices is
therefore essential for designing targeted educational interventions that can influence
sustainable behaviour change and improve overall waste management outcomes in
schools (Singh et al., 2025). However, there is a clear paucity of empirical studies that
specifically examine these behavioural dimensions of sustainable solid waste
management among senior high school students in the New Juabeng North

Municipality.

This gap in knowledge creates uncertainty regarding the extent to which students are
aware of sustainable waste management principles, how they perceive environmental
sanitation responsibilities, and whether their daily practices align with sustainable
waste management standards. Without such evidence, it becomes difficult for school
authorities and policy makers to design effective educational programmes and
practical interventions aimed at improving waste management in schools. It is against

this backdrop that the present study sought to assess students’ awareness, attitudes,
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and practices regarding sustainable solid waste management, as well as the types of

waste generated in selected senior high schools in the municipality. This focus

provides a clear basis for understanding the behavioural drivers of waste management

challenges and supports the development of targeted strategies to promote sustainable

environmental practices among students.

1.3 Purpose of the Study

The purpose of the study was to assess sustainable solid waste management practices

in selected senior high schools in the New Juabeng North municipality.

1.4 Research Objectives

The objectives of the study were to:

1.

Identify the different types of solid waste generated in the selected schools
within the New Juabeng North Municipality.

Assess students’ awareness about sustainable solid waste management in the
the selected schools at New Juabeng North Municipality.

Determine students’ practices towards sustainable solid waste management in
the selected schools at New Juabeng North Municipality.

determine students’ attitudes toward sustainable solid waste management in

the selected schools at New Juabeng North Municipality.

1.5 Research Questions

The study was guided by the following questions

1.

What are the different types of solid waste generated in the selected schools
within the New Juabeng North Municipality?
What are students’ awareness about sustainable solid waste management in the

New Juabeng North Municipality?
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3. What are students’ practices towards sustainable solid waste management in
the New Juabeng North Municipality?
4. What are students’ attitudes toward sustainable solid waste management in the

New Juabeng North Municipality?

1.6 Significance of the Study

The findings of this study will be valuable in providing empirical evidence on
students’ awareness, attitudes, and practices regarding sustainable solid waste
management in senior high schools within the New Juabeng North Municipality. By
identifying the specific behavioural gaps that exist between students’ knowledge and
their actual waste management practices, the study will help school authorities better
understand the underlying factors contributing to poor waste disposal behaviours in
the school environment. This will enable them to design targeted interventions aimed
at improving sanitation practices and promoting healthier school surroundings for

both teaching and non-teaching staff as well as students.

The study will also serve as a useful reference for educational planners and
curriculum developers by providing relevant data on the role of environmental
education in shaping students’ waste management behaviours. In particular, the
findings will inform policy and decision-making within the Ghana Education Service
and the National Council for Curriculum and Assessment by highlighting the need to
strengthen practical and behavioural components of waste management education

within the school curriculum and co-curricular programmes.

Furthermore, the study will contribute to academic literature by serving as a baseline
reference for future researchers interested in environmental sanitation, school waste

management, and sustainable behavioural practices among students. It will also
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provide guidance to students and other stakeholders by increasing awareness of the
importance of personal responsibility and active participation in sustainable solid

waste management within school settings.

1.7 Limitations of the Study

According to Theofanidis and Fountouki (2018), limitations of a study are conditions
beyond the researcher’s control that may restrict the scope of the findings and their
generalisability to other contexts. Such limitations often arise from methodological
choices, data collection procedures, validity constraints, and unforeseen challenges
encountered during the research process. In this study, one major limitation was the
reliance on self-reported data collected through questionnaires. Students might have
provided socially desirable responses rather than their actual behaviours and practices
regarding solid waste management, which could have introduced response bias and
affected the accuracy of the findings. Additionally, since the study focused only on
students, it did not include other key stakeholders involved in school waste
management, such as teachers, school administrators, and non-teaching staff
responsible for waste collection and disposal. The exclusion of these groups limited
the study’s ability to provide a more comprehensive understanding of institutional
waste management practices. Another limitation was related to time and logistical
constraints during the data collection period. Some students were frequently absent
from school due to academic schedules, personal reasons, or school activities, which
affected accessibility and reduced opportunities for follow-up clarification of
responses. This situation also limited the researcher’s ability to obtain deeper

explanations beyond the structured questionnaire responses.
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Furthermore, the study employed a descriptive survey design that focused mainly on
quantitative data. As a result, the study could not capture detailed qualitative insights
into students’ motivations, perceptions, and contextual factors influencing their waste
management behaviours. The research was also limited to selected senior high schools
within a single municipality, which restricts the generalisation of the findings to other
districts or educational settings with different environmental and institutional
conditions. Despite these limitations, appropriate measures were taken to ensure that
the data collected were valid, reliable, and adequate for achieving the objectives of the

study.

1.8 Delimitations of the Study
Delimitation is a decision or choice the researcher makes in a research work. They are

decisions taken by the researcher which could have been further improved upon

(Coker, 2022).

The study was delimited to only few students from the selected senior high schools in
the New Juabeng North municipality, specifically, Pope John Senior High School and
Minor, Ghana Senior High School, Oyoko Methodist Senior High School and SDA
Senior High School. Though, there are other types of wastes but the study was
delimited to the use of solid waste. Also, the study was delimited to assessing
students’ attitudes, awareness and practices towards sustainable solid waste

management.

1.9 Organisation of the Study
The study is organised into five chapters. Chapter one provides information on the
introduction of the study. It contains the background to the study, statement of the

problem, purpose of the study, objectives, research questions, significance of the

10
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study, limitations and delimitations of the study. Chapter two reviews related
literature related to the study. Chapter three outlines the research methodology. It
contains the research area, the design of the study, research instrument, population,
sample and sampling technique, validity and reliability of the instruments, data
collection procedure, data analysis and ethical consideration. Chapter four presented
the results and interpretations of the research findings. Chapter five presents the
summary, conclusions, recommendations of the study and suggestions for further

studies.

1.10 Operational Definition of Terms
1. Solid Waste Management (SWM)
It refers to the entire process involved in the handling of solid waste materials

generated within a place.

2. Awareness
It refers to the level of knowledge and understanding that students and staff possess
regarding proper solid waste management practices and their environmental

implications.

3. Attitudes
It refers to the beliefs, feelings, and predispositions of people towards managing waste

responsibly within the environment.

4. Practices
It refers to the actual behaviours and actions undertaken by people in the handling,

segregation, storage, and disposal of waste.

11
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5. Educational Institutions (Senior High Schools)
They refer to public or private second-cycle schools in an area that serve as the setting

for evaluating solid waste management practices.

6. Sustainable Practices
These are the environmentally friendly methods and approaches promoted within

places that aim to ensure long-term waste reduction and environmental protection.

12
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CHAPTER TWO

REVIEW OF RELATED LITERATURE

2.0 Overview

This section highlights on the review of literature related to the assessment of
sustainable solid waste management practices in New Juabeng North Municipality. It
talks about the theoretical framework of the study, concept of waste, solid waste and
solid waste management. It also talks about the waste management in Africa,
sanitation profile of Ghana, awareness, practices and attitudes towards sustainable
solid waste management. The role of stakeholders in promoting sustainable waste
management in schools is also reviewed as well as policy and regulatory frameworks
for school-based waste management, empirical studies on waste management in

schools and the conceptual framework of the study.

2.1 Theoretical Framework
This study was underpinned by the theory of diffusion of innovations, theory of urban

ecology, policy-making theory and theory of waste management.

2.1.1 Theory of diffusion of innovations

The theory of Diffusion of Innovations, proposed by Everett Rogers in 1962, provides
a valuable framework for understanding how new ideas, behaviours, or practices such
as sustainable solid waste management (SSWM) are gradually adopted by individuals
and communities. According to this theory, innovations diffuse over time through a
social system, influenced by communication channels, the nature of the innovation,
and the time it takes for the innovation to be adopted. In the context of SSWM, this
theory helps explain how innovative waste management practices are introduced,

adopted, and institutionalized across various communities and institutions. A key

13
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feature of Rogers’ model is the temporal element, which refers to the gradual
acceptance and integration of innovations over a specific period. This temporal
process is essential when assessing the adoption of sustainable solid waste
management strategies, as it emphasizes that behaviour change and the uptake of new
waste disposal methods do not happen instantaneously. It also acknowledges that
individuals within a population adopt innovations at different rates ranging from
innovators and early adopters to the late majority and laggards, thus creating varying

degrees of engagement and success across communities (Rogers, 2003).

Within this theoretical framework, environmental education plays a central role in
fostering the diffusion of sustainable waste management practices. Schools serve as
powerful agents in this process by equipping students with knowledge, skills, and
attitudes necessary for environmental stewardship. Continuous environmental
education can nurture awareness, foster positive attitudes, and instill sustainable
practices among students (Hnatyuk et al., 2024). Through regular educational
programs, students may act as change agents by influencing their families and
communities, thereby accelerating the diffusion process. Empirical studies further
support the link between awareness and practice in the context of environmental
education. Ackerman (2000) examined the role of education in promoting nature
protection and found that increased awareness often leads to improved environmental
attitudes. Similarly, studies have shown that individuals with higher levels of
knowledge about waste management demonstrate more responsible waste disposal
behaviors (Ojedokun & Balogun, 2011; Almasi et al., 2019). These findings align
with Rogers’ framework, which holds that innovations are more likely to be adopted

when individuals understand their benefits and applicability.

14
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However, despite the positive correlation between environmental knowledge and
behaviour, other theoretical perspectives caution that awareness alone does not
guarantee behavioral change. For instance, Kollmuss and Agyeman (2002) noted that
environmental knowledge and concern do not always translate into pro-environmental
action due to various internal and external barriers. These may include socio-
economic constraints, cultural norms, and lack of infrastructure, all of which affect
the practical implementation of waste management practices. This brings into focus
the influence of economic and financial considerations in adopting sustainable
practices. As McMullen et al. (2008) assert, individuals’ socio-economic status can
significantly impact their motivation to engage in environmentally sustainable actions.
People with limited financial resources may prioritize immediate survival needs over
long-term environmental concerns. Conversely, those in better financial standing may
have the resources and flexibility to invest in sustainable practices such as waste
separation, recycling, and composting. Thus, an assessment of SSWM practices must
consider the economic conditions of the target population, as these heavily influence
the success or failure of innovation diffusion. Assessing sustainable solid waste
management in a given area through the lens of the Diffusion of Innovations theory
involves examining not only the level of awareness and education but also the socio-
economic background, availability of infrastructure, and community engagement. For
effective diffusion, interventions must be tailored to meet the needs of various adopter
categories, provide adequate support systems, and address financial barriers.
Furthermore, a comprehensive education and awareness strategy, integrated with
practical community-based projects can serve as a catalyst for behavioural change and

enhance the adoption of sustainable waste management practices.
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According to this theory, behavioural change occurs gradually as individuals move
through stages of awareness, persuasion, decision, implementation, and confirmation.
In the context of waste management, environmentally responsible behaviours such as
waste segregation, recycling, and proper disposal may initially be adopted by a few
individuals before spreading to the larger school population. However, the rate of
adoption depends on factors such as perceived benefits, ease of practice, institutional
support, and peer influence (Rogers, 2003; Schultz, 2014). These behavioural theories
collectively demonstrate that waste disposal practices among students and staff are
not determined solely by awareness or knowledge. Instead, they are shaped by a
complex interaction of psychological attitudes, social influences, environmental
conditions, and institutional structures. Therefore, effective sustainable solid waste
management in schools requires behavioural interventions that address attitudes,
strengthen social norms, provide adequate infrastructure, and promote consistent

reinforcement mechanisms (Steg & Vlek, 2009; Schultz, 2014).

In relation to this study, these theories provide a comprehensive framework for
understanding why students and staff in the selected senior high schools may possess
high awareness of waste management practices yet exhibit poor disposal behaviours.
They also support the need for behaviour-focused interventions such as environmental
education, peer influence strategies, enforcement of sanitation rules, and improved

waste management facilities to promote sustainable behavioural change.

2.1.2 Theory of urban ecology
The theory of Urban Ecology offers a valuable theoretical framework for
understanding the complex relationship between urban environments and human

behaviour, particularly in relation to the management of solid waste in growing urban
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areas. This theory, originally rooted in the Chicago School of Sociology in the early
20th century, views cities as dynamic ecosystems where individuals, communities,
and institutions interact with their built and natural surroundings in structured,
patterned ways (Park et al., 1925). From this perspective, urban areas are not merely
human settlements but evolving ecological systems influenced by spatial organization,
socio-economic activities, technological infrastructure, and environmental policies.
As such, Urban Ecology is increasingly relevant in the assessment of sustainable solid
waste management (SSWM) practices within urban contexts, as it provides insight
into how spatial and social dynamics influence waste generation, disposal behavior,
and policy implementation. In the context of sustainable solid waste management, the
urban ecological framework considers how population density, land use patterns,
infrastructural development, and socio-economic stratification impact the efficiency
and sustainability of waste management systems. According to Grimm et al. (2008),
cities are both major contributors to environmental degradation and critical arenas for
environmental solutions, including waste management reforms. Urban Ecology
emphasises that the patterns of waste accumulation and management are not randomly
distributed but are often shaped by the ecological "zones" or gradients within a city
ranging from central business districts to residential and industrial zones. These
patterns influence the type, quantity, and treatment of waste generated, and ultimately

the sustainability of waste management practices in the area.

Moreover, the theory of Urban Ecology emphasises the interdependence between
human behaviour and urban infrastructure. For instance, the accessibility and
distribution of waste collection services often vary across neighbourhoods, with
marginalised communities typically receiving inadequate services. This unequal

distribution can lead to illegal dumping, open burning, and other unsustainable
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practices, particularly in low-income urban neighborhoods (Wilson et al., 2012). An
urban ecological approach, therefore, advocates for equitable distribution of
environmental services, including access to recycling facilities, education on waste
segregation, and consistent waste collection, to promote inclusive and sustainable
solid waste management. Urban Ecology also highlights the role of institutions and
policies in shaping waste management behavior. As urban centers grow and diversify,
waste management systems must evolve to accommodate changing consumption
patterns and waste streams. This includes adopting modern technologies such as
waste-to-energy systems, composting programs, and digital monitoring tools to
manage urban solid waste more effectively (Zaman & Lehmann, 2013). Through an
ecological lens, the integration of such technologies must be understood not only in
terms of technical feasibility but also in relation to urban social systems, governance
structures, and the capacity of local governments to enforce regulations and sustain

community engagement.

Environmental justice and public participation are further dimensions of Urban
Ecology that are particularly relevant to assessing SSWM practices. Agyepong and
Asare (2022) noted that the sustainability of urban waste management systems is
deeply tied to the level of community involvement in planning and execution.
Residents’ active participation in sorting waste, reporting illegal dumping, and
monitoring local sanitation efforts enhances transparency and accountability, while
also creating a sense of ownership and responsibility. Urban Ecology supports this by
emphasizing that the health and functionality of the urban ecosystem rely on the
reciprocal relationship between human agents and the urban environment. In addition,
the theory draws attention to the feedback loops that occur between urban

environmental degradation and social responses. Poor waste management often results
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in environmental hazards such as clogged drainage systems, flooding, and disease
outbreaks, which in turn prompt social action or policy intervention. According to Bai
and Bai (2020), understanding these feedback loops is essential in creating resilient
urban waste management systems that can adapt to population growth, urban
expansion, and environmental change. This reinforces the need for integrated urban
planning that aligns waste management with other ecological functions such as land
use, transportation, and housing. Urban Ecology encourages a holistic approach that
bridges scientific knowledge, policy, and local community action. Rather than treating
waste management as an isolated technical problem, it calls for understanding waste
as a social and ecological issue embedded in everyday urban life. This is especially
important in developing countries, where informal waste collectors play a significant
role in waste recovery and recycling. Incorporating these informal actors into formal
waste management structures can enhance efficiency, sustainability, and inclusiveness

(Medina, 2008).

2.1.3 Policy making theory

The Policy Making Theory serves as a lens through which the design,
implementation, and evaluation of sustainable waste management systems can be
understood and assessed. This theory encompasses the processes through which
governments and institutions define issues, formulate strategies, and develop rules and
regulations to address societal challenges, including those related to environmental
sustainability (Anderson, 2011). In the context of solid waste management, policy
making involves a multi-stakeholder approach, incorporating political, economic,
social, and environmental dimensions to produce guidelines and actions that promote
effective waste reduction, recycling, and resource recovery. It is typically viewed as a

rational process involving problem identification, policy formulation, adoption,
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implementation, and evaluation. In waste management, this process begins with
identifying the environmental and public health risks posed by improper waste
disposal, followed by designing evidence-based policies aimed at minimizing waste
generation and enhancing sustainable practices (Howlett et al., 2020). These policies
may include legislative instruments, public awareness campaigns, incentives for waste
reduction, and investments in infrastructure such as recycling facilities and
composting plants. According to Bardach and Patashnik (2019), policy makers must
ensure that strategies are context-sensitive and inclusive, recognizing the specific

needs and capacities of local communities.

The assessment of sustainable solid waste management practices thus requires an
understanding of how policies are created and how effectively they are implemented.
For instance, the existence of a national waste management policy does not
necessarily guarantee effective implementation unless local governments have the
capacity, resources, and political will to operationalize such policies. In many
developing countries, weak institutional frameworks, corruption, and limited public
participation hinder the success of even well-designed waste policies (Wilson et al.,
2012). Therefore, the theory of policy making helps identify the gaps between policy
intentions and outcomes, especially in terms of practical enforcement, resource
allocation, and stakeholder engagement. The advocacy coalition framework, a subset
of policy making theory developed by Sabatier and Jenkins-Smith (1993), emphasizes
the role of various interest groups and coalitions in influencing environmental policy
over time. In waste management, these include environmental NGOs, waste
management companies, municipal authorities, and community-based organizations.
Their interactions, beliefs, and shared values shape policy outcomes and determine

whether sustainable practices are adopted. This theoretical perspective is particularly
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useful in assessing the sustainability of waste management initiatives because it
underscores the significance of long-term learning, negotiation, and policy change

driven by collective action and advocacy.

Policy analysis literature also stresses the importance of participatory governance in
achieving sustainable solid waste outcomes. Participation by citizens, waste pickers,
local businesses, and civil society organizations ensures that policies are more
relevant, equitable, and implementable (Morrissey & Browne, 2004). Participatory
policy making fosters a sense of ownership among stakeholders and encourages
behavior change, which is crucial for the success of waste segregation, recycling, and
composting initiatives. When evaluating SSWM practices, researchers must consider
the degree of stakeholder involvement in policy design and the mechanisms put in
place to facilitate continuous dialogue and feedback. In addition, environmental
policy integration (EPI), which is the incorporation of environmental objectives into
sectoral policies, plays a pivotal role in promoting SSWM. EPI ensures that waste
management is not treated as an isolated issue but is embedded within urban planning,
public health, and economic development agendas (Lafferty & Hovden, 2003). This
integrated approach helps overcome policy fragmentation and supports the
implementation of circular economy principles where waste is seen as a resource
rather than a burden. The success of this integration depends on strong inter-agency
coordination, political leadership, and institutional commitment, all of which are
central to the policy making process. Empirical studies reinforce the significance of
sound policy frameworks in enhancing SSWM outcomes. For example, a study by
Zurbrugg et al. (2012) in Asia revealed that cities with clear waste management
policies and strong institutional frameworks were more successful in reducing landfill

dependency and improving recycling rates. Similarly, Adu-Boahen et al. (2014)
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reported that the enforcement of waste segregation policies in Ghanaian
municipalities led to better waste-handling practices and reduced environmental
hazards. These findings highlight the importance of consistent policy enforcement,

monitoring, and evaluation mechanisms in achieving sustainable results.

2.1.4 Theory of waste management

The Theory of Waste Management serves as a foundational framework for
understanding how societies generate, handle, and dispose of waste, particularly in the
pursuit of sustainable practices. In the context of assessing sustainable solid waste
management (SSWM) practices in an area, the theory provides a structured
perspective on the processes, responsibilities, and behaviors surrounding waste
generation and treatment. It integrates the technical, social, economic, and
environmental dimensions of waste handling and supports the development of policies
and systems aimed at minimizing the negative impact of waste on human health and

the environment (Wilson et al., 2019).

The theory promotes the concept of a waste hierarchy, which prioritizes waste
management practices in the following order: prevention, minimization, reuse,
recycling, energy recovery, and disposal. This hierarchy aims to reduce the volume of
waste sent to landfills by promoting more sustainable alternatives. When assessing
SSWM in a specific area, this hierarchy serves as a benchmark to evaluate the extent
to which local practices align with global sustainability standards. Communities that
rely heavily on landfilling and open dumping, for instance, may be considered less
sustainable compared to those that embrace source segregation, composting, or

material recovery facilities (United Nations Environment Programme, 2021).
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The theory also recognises the importance of stakeholder involvement in waste
management processes. Sustainable waste management is not solely a governmental
responsibility; it requires the active participation of households, industries, waste
collectors, non-governmental organizations, and educational institutions (Mogqsud et
al., 2020). Each stakeholder has a distinct role in promoting efficient waste
segregation, safe disposal, and recycling. The level of public awareness and
engagement significantly influences the effectiveness of SSWM practices. For
instance, when residents are knowledgeable about the importance of separating
biodegradable from non-biodegradable waste, the success of community recycling

programs improves significantly (Guerrero & Maas, 2019).

Moreover, the Theory of Waste Management considers the socio-economic and
cultural contexts of waste handling. These contexts shape people’s attitudes and
behaviors towards waste, influencing how they dispose of it and whether they are
willing to adopt sustainable practices. Research has shown that higher income levels
and education are positively associated with better waste management behaviors, such
as household recycling and the proper use of waste bins (Nabegu & Mustapha, 2020).
Conversely, in low-income settings, inadequate infrastructure and financial
constraints hinder the implementation of sustainable systems, making informal waste

disposal more prevalent.

Another aspect of this theory is the integration of the 3Rs—Reduce, Reuse, and
Recycle—into policy and practice. These principles form the backbone of SSWM and
are widely promoted by environmental agencies and governments. In many urban
areas, for example, initiatives such as community composting, zero-waste campaigns,

and plastic bag bans have emerged from this theoretical orientation (Hoornweg et al.,
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2020). When evaluating an area’s waste management system, the extent to which the

3Rs are incorporated can provide insight into the sustainability of its practices.

Technological innovation and institutional support also play a critical role within this
theory. The development of waste-to-energy plants, composting technologies, and
digital platforms for waste tracking enhances the efficiency and sustainability of
waste management systems. Institutional frameworks, including waste policies,
regulations, and enforcement mechanisms, provide the governance structure needed to
support these innovations. According to Zurbrugg et al. (2019), effective SSWM
depends not only on technology but also on the strength of policy implementation and

coordination among different sectors.

Environmental justice is another dimension addressed in the theory, emphasizing that
waste management should be equitable and should not disproportionately affect
marginalized communities. In some developing regions, waste dumps are often
located near low-income neighborhoods, exposing residents to health hazards and
environmental degradation. Assessing sustainability, therefore, involves evaluating
the fairness and inclusivity of waste management systems. This includes ensuring that
waste pickers and informal sector workers are integrated into formal systems and

granted access to social protection and fair wages (Schiibeler & Wehrle, 2018).

Furthermore, the theory aligns closely with global sustainability goals, particularly
Sustainable Development Goal (SDG) 11 (Sustainable Cities and Communities) and
SDG 12 (Responsible Consumption and Production). These goals advocate for
efficient waste management as a pathway to achieving cleaner, safer, and more

resilient urban environments. As noted by Kaza et al. (2018), cities that have adopted
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comprehensive and inclusive waste management policies tend to demonstrate greater

progress in reducing environmental pollution and enhancing public health outcomes.

2.2 Concept of Waste

Any product or material that is no longer considered useful by its producer or user is
generally classified as waste (Ogunbiyi et al., 2021). Wastes can be described as
materials that people seek to dispose of, even if they must incur a cost to do so (Zhou
et al., 2020). While waste is an inevitable byproduct of human activity, it often arises
due to inefficient production systems, which lead to the constant generation of
unusable outputs and the depletion of valuable resources (Adeyemi & Oloruntoba,
2023). Interestingly, what is considered waste by one person might be a valuable
resource to another. Hence, waste is often contextually and subjectively defined,
depending on the intention of the disposer (Mensah et al., 2021). Despite this
subjectivity, clearly defining what constitutes waste is crucial because such
classification determines the environmental and public health protocols that must be
observed during handling, processing, or disposal (EPA Ghana, 2022). Virtually,
every human activity results in the production of some form of waste (Ali et al.,
2020). Historically, the management of waste has been a persistent concern for
societies (Kaza et al., 2018). In recent decades, both the volume and rate of waste
generation have significantly escalated. Furthermore, the complexity and diversity of
waste materials have grown in tandem with population and industrial growth (Yousuf
& Rahman, 2022). Unlike in ancient times when waste was merely an inconvenience
and easily assimilated by the environment due to the small population size and
abundance of open land, modern societies are confronted with serious waste

management challenges (Obeng et al., 2020).
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The industrial revolution marked a turning point, as it triggered a massive rural-to-
urban migration, resulting in exponential population growth and a corresponding
surge in waste generation (Appiah et al., 2022). This urban boom led to greater waste
diversity, especially with the introduction of non-biodegradable materials such as
metals, plastics, and glass into the municipal waste stream (Akintunde et al., 2021).
Urban areas, especially those with dense populations, began to experience the
proliferation of open dumping and indiscriminate waste disposal, which created
breeding grounds for pests and vermin and posed severe risks to public health.
Historical records indicate that poor sanitation and unregulated waste management
were linked to numerous outbreaks of diseases with devastating consequences (Asante
& Agyemang, 2019). In response to these crises, authorities in the 18th century began
to implement more structured and controlled waste disposal methods to safeguard
public health (Osei-Wusu et al., 2021). Developed nations gradually underwent
environmental reforms and have largely mitigated the health and ecological risks
associated with poor waste management. However, similar issues have resurfaced in
many developing nations where rapid urbanization, weak infrastructure, and
inadequate policy implementation are leading to a recurrence of waste-related
challenges that developed countries had previously overcome (UN-Habitat, 2023).
These recurring issues underscore the urgent need for sustainable waste management
strategies that are tailored to the socio-economic and environmental realities of each

region.

2.3 Solid Waste
Solid waste, commonly referred to as refuse or garbage, includes a wide range of
materials that are discarded after use and are no longer considered valuable by the

user (Hannan et al., 2015). These wastes may be generated from residential,
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commercial, industrial, or institutional sources, with senior high schools forming a
significant portion of the institutional category. Solid waste in the school environment
reflects the variety of daily human activities carried out within educational settings,
such as eating, learning, maintenance, sanitation, and administrative tasks (Boateng et
al., 2022). As education institutions grow in student population and facilities, the
volume and complexity of solid waste generated also increases. In the context of
senior high schools, the types of solid waste generated are diverse, ranging from
biodegradable organic waste to non-biodegradable items. Organic waste in schools
typically includes leftover food, fruit peels, vegetable scraps, and other forms of
kitchen waste produced from school canteens or food vendors (Anku et al., 2021).
These wastes are often produced in large quantities, especially in boarding schools
where meals are prepared and served regularly. Food waste constitutes a considerable
portion of school solid waste, leading to environmental concerns when not properly

separated and treated.

Another category of solid waste found in schools is paper waste. This includes used
notebooks, examination papers, textbooks, administrative documents, packaging
materials, and other forms of paper-based products. The educational process heavily
relies on printed materials, contributing significantly to paper waste generation
(Nkansah & Boakye, 2020). Despite the increased use of digital technologies in
teaching and learning, paper remains a core instructional material in most schools in
developing countries. This trend has been confirmed in studies indicating that paper
waste can make up to 30-40% of the total waste stream in schools (Mensah &
Danquah, 2023). Plastic waste is also highly prevalent in school environments.
Students and staff commonly use plastic bags, water sachets, beverage bottles, food

wrappers, and other packaging materials which are often discarded indiscriminately.
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These materials are non-biodegradable and pose a long-term threat to the
environment. In a study conducted across selected public schools in Nigeria, plastic
constituted over 35% of the waste generated by students (Uche & Okonkwo, 2022).
The increasing dependency on packaged foods and bottled water in senior high
schools contributes significantly to the rise in plastic waste. Furthermore, e-waste is
an emerging category of solid waste in senior high schools, resulting from the
growing use of electronic devices for administrative, instructional, and recreational
purposes. E-waste includes broken or obsolete electronic gadgets such as calculators,
projectors, printers, computer components, and mobile phones (Amankwah et al.,
2021). These materials, though less frequently generated compared to paper and
plastic, require careful handling and disposal due to the hazardous substances they
contain. Improper disposal of e-waste can result in environmental contamination and

health issues for school occupants.

Metal and glass waste are also present in schools, though in relatively smaller
quantities. Metal waste arises from damaged furniture, cans, and electrical fittings,
while glass waste includes broken windows, laboratory apparatus, and beverage
containers. These waste types, though less frequent, pose a risk of injury and require
special attention in waste handling procedures (Tagoe & Essel, 2023). Laboratory-
based schools are particularly prone to generating glass and chemical-related solid
waste due to the nature of science practical lessons. Textile waste is another form of
solid waste that has been identified in schools, particularly in settings where uniforms,
dormitory bedding, curtains, and sportswear are used. Worn-out clothing, torn
mattresses, and discarded fabrics from school sewing activities constitute textile waste
(Owusu-Agyemang & Yeboah, 2021). Though generated less frequently, these wastes

occupy large volumes of space and are often difficult to manage due to their
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bulkiness. Sanitary waste including used sanitary pads, tissues, and diapers from staff
children are increasingly being generated in co-educational and boarding schools.
These materials, when not well-managed, pose significant health risks and cause
discomfort, especially in female dormitories and washrooms. The increase in female
enrolment in senior high schools has led to a corresponding rise in sanitary waste
(Darko et al., 2022). Their management is often overlooked due to cultural taboos and

lack of adequate facilities for safe disposal.

2.4 Solid Waste Management

Solid waste management (SWM) encompasses the systematic control of the
generation, storage, collection, transport, processing, and disposal of solid waste
materials (Gupta et al., 2023). Effective SWM is important for maintaining public
health, environmental integrity, and aesthetic values, especially within educational
institutions such as senior high schools. The increasing student populations and
diverse activities in these schools contribute to significant waste generation,
necessitating comprehensive management strategies. Studies focusing on senior high
schools in Ghana have revealed that the predominant types of waste generated include
organic materials, plastics, paper, and metals. For instance, research conducted in the
Ashanti Region identified that organic waste constituted approximately 70.91% of the
total waste, followed by plastics at 11.24%, metals at 5.64%, textiles at 4.67%, and
paper at 2.13% (Kuffuor, 2020). This composition emphasises the necessity for
targeted waste management practices that address the specific waste streams prevalent

in these educational settings.

The rate of waste generation in senior high schools varies, with per capita daily

generation rates ranging from 0.02 to 0.13 kg, averaging around 0.056 kg per student
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per day (Safo-Adu et al., 2023). Factors influencing these rates include the school's
population size, the presence of boarding facilities, and the consumption patterns of
students. Notably, schools with larger student populations tend to have lower per
capita waste generation rates, possibly due to economies of scale in resource
utilization and waste production. Despite the implementation of waste management
systems in some schools, challenges persist. A comparative analysis between urban
and rural senior high schools in the Ashanti Region revealed that while both had
waste management practices in place, they faced distinct challenges. Urban schools
struggled with inadequate waste collection routines, whereas rural schools contended
with poor student attitudes toward waste management (Boateng et al., 2023). A
common issue across both settings was the lack of sufficient resources for effective

waste management.

The implications of inadequate SWM in schools are profound, affecting
environmental quality and public health. In the Wa Municipality, poor waste disposal
practices have been linked to unsanitary conditions, leading to disease outbreaks such
as cholera and other diarrheal diseases (Ampofo, 2020). The absence of proper waste
segregation, insufficient disposal facilities, and irregular waste collection exacerbate
these issues, highlighting the need for comprehensive waste management strategies.
Several recommendations have been proposed to address these challenges.
Encouraging composting of organic waste can significantly reduce the volume of
waste requiring disposal and provide a valuable resource for agricultural activities.
Implementing source separation by providing designated bins for different waste
types can facilitate recycling and reduce environmental pollution (Anokye &
Mohammed, 2024). Additionally, integrating environmental sanitation education into

school curricula and forming environmental clubs can enhance students' awareness
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and participation in sustainable waste management practices. The role of external
stakeholders, including municipal assemblies and waste management companies, is
important for regular waste collection services, the provision of adequate waste
disposal facilities, and the monitoring of waste management practices. This support
can help schools maintain clean and healthy environments (Adongo et al., 2015).
Collaborations between schools and these entities can lead to more efficient and

sustainable waste management systems.

2.5 Waste Management in Africa

The increasing volumes of solid waste generated in African cities are outpacing the
capacity of municipalities to manage it effectively. According to Kaza et al. (2018),
the world generated about 2 billion metric tons of solid waste in 2016, and Africa
contributed significantly to this volume, with the figure expected to rise dramatically
by 2050 due to rapid demographic changes and urban expansion. This projected rise
places substantial pressure on African governments to develop sustainable waste
management systems that are effective, inclusive, and environmentally sound. In
many African countries, municipal solid waste management systems are often
characterized by inefficiencies, inadequate funding, limited infrastructure, and weak
policy enforcement. As noted by Nzeadibe and Anyadiegwu (2020), poor institutional
frameworks and a lack of political will often lead to fragmented and uncoordinated
waste management strategies. Most cities rely heavily on open dumping, with only a
small percentage of waste being recycled or properly treated. For instance, in Accra,
Ghana, less than 20% of solid waste is effectively collected and disposed of, while the
remainder is left to accumulate in streets and drains, posing serious public health and

environmental risks (Yoada et al., 2014; Oteng-Ababio, 2019).
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The situation is further compounded by limited public awareness and participation in
sustainable waste practices. In Nigeria, a study by Ojewale and Olayiwola (2021)
found that the lack of education on proper waste disposal significantly contributes to
indiscriminate dumping and burning of refuse. Similar findings were reported by
Mngomezulu and Mkhize (2023), who identified public apathy and low engagement
as key barriers to effective waste management in urban areas of South Africa.
However, some African countries have taken significant steps towards improving
waste management systems through the integration of community-based approaches,
public-private partnerships, and policy reforms aimed at promoting the circular
economy. The role of informal waste collectors is significant in many African cities,
where formal waste management systems are either underdeveloped or non-existent.
According to Wilson et al. (2019), the informal sector often fills the gap left by formal
institutions by engaging in waste collection, sorting, and recycling. This sector,
however, remains largely unrecognized by policymakers, and workers frequently
operate under unsafe and unsanitary conditions. Research by Boateng et al. (2022)
emphasized the importance of integrating informal waste collectors into the
mainstream waste management framework, arguing that this approach can increase
collection efficiency, promote recycling, and improve the livelihoods of vulnerable

populations.

Urban governance and regulatory frameworks also play a part in determining the
effectiveness of waste management strategies. Many local governments across the
continent lack the autonomy or resources to implement comprehensive waste
management plans. Agyepong and Osei (2020) argue that decentralisation policies in
Ghana have not adequately empowered municipal assemblies to manage waste

effectively. Moreover, corruption and poor accountability further impede the
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successful implementation of waste management projects. These governance issues
are echoed in other parts of Africa, such as Kenya and Uganda, where waste policies
exist but are rarely enforced due to institutional weaknesses and lack of coordination
among agencies (Moghadam & Diabat, 2021). Technological advancement and
innovation present potential avenues for improving waste management in Africa.
Mobile technology, for example, has been used to enhance waste collection and
monitoring services. In Rwanda, an innovative initiative has enabled households to
schedule waste pickups through SMS, thereby improving efficiency and reducing
illegal dumping (Nshimiyimana & Uwimana, 2022). Similarly, in Nigeria, tech-based
startups are using digital platforms to connect waste producers with recyclers,
fostering a market-driven approach to recycling (Adeyemi et al., 2023). While such
innovations are promising, they require sustained investment and capacity building to

be scaled up and adopted widely across different contexts.

Financial constraints remain one of the most pressing issues affecting waste
management in Africa (Akpan & Olukanni, 2020). Many municipalities operate on
limited budgets that are insufficient to cover the high costs of waste collection,
transportation, and disposal. A report by the African Development Bank (2020)
highlighted that waste management often receives low prioritization in municipal
budgeting processes, which leads to poor service delivery. Donor funding and
international partnerships have somewhat alleviated this burden, but reliance on
external support is not sustainable in the long run. Instead, developing local revenue
generation mechanisms, such as user fees and waste tariffs, could help bridge the
financing gap, although this requires careful design to ensure affordability and equity
(Tawiah et al., 2022). Education and awareness campaigns are essential components

of sustainable waste management. Community involvement and behavioral change
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are crucial for the success of any waste management program. Studies conducted in
Tanzania by Mrema and Mwakalukwa (2021) show that when communities are
engaged and educated on the environmental and health implications of poor waste
disposal, their willingness to participate in recycling and segregation increases
significantly. Schools and local organizations play a vital role in these efforts, as they
are well-positioned to reach young people and influence long-term behavioral
patterns. However, such programs must be consistent, culturally sensitive, and

supported by enabling infrastructure.

Environmental impacts of poor waste management in Africa are widespread and
severe. Unregulated landfills and open dumpsites are a common sight in many
African cities, releasing harmful gases and leachates into the environment (Anokye et
al., 2024). These sites are often located near residential areas, thereby exposing
inhabitants to a host of health risks, including respiratory diseases, skin infections,
and waterborne illnesses (Mensah et al., 2023). The impact on aquatic ecosystems is
also significant, as improperly disposed plastic and chemical waste often find their
way into rivers and oceans, contributing to marine pollution and threatening
biodiversity (Obeng et al., 2021). Climate change considerations are increasingly
being integrated into waste management policies, recognizing the role of waste in
greenhouse gas emissions (Sridhar & Hammed, 2017). Organic waste, which
constitutes a significant proportion of municipal waste in Africa, produces methane, a
potent greenhouse gas, when it decomposes anaerobically in landfills. Therefore,
strategies such as composting, anaerobic digestion, and energy recovery are being
promoted as more sustainable alternatives (Gumbo & Mkhize, 2023). These strategies
not only mitigate environmental harm but also create opportunities for job creation

and energy production.
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The private sector and non-governmental organizations (NGOs) are increasingly
active in waste management efforts across Africa (Palczynski & Scotia, 2002). Many
NGOs work in partnership with local communities to promote recycling, provide
waste bins, and organize clean-up campaigns. The private sector, meanwhile, has
shown interest in waste-to-energy technologies, plastic recycling, and circular
economy initiatives. However, such efforts require greater policy support and
integration into national waste strategies to ensure scalability and sustainability
(Asante et al., 2023). Research has shown that integrated waste management
approaches, which combine prevention, minimization, recycling, and responsible
disposal, are more effective than singular strategies (Bernache-Pérez et al., 2023;
Oyebode, 2024; Wilson et al., 2013). This integrated model is being piloted in cities
such as Addis Ababa, Dar es Salaam, and Accra with varying levels of success (UN-
Habitat, 2022). The success of these initiatives hinges on strong institutional
frameworks, adequate financing, community participation, and the availability of
skilled personnel. Training and capacity building at all levels, from policymakers to
waste handlers, are thus indispensable for achieving sustainable waste management

outcomes.

2.6 Sanitation Profile of Ghana

Ghana has made notable strides in improving access to basic sanitation services over
the past decades (Appiah-Effah et al., 2015). The establishment of the Ministry of
Sanitation and Water Resources in 2017 signaled a renewed commitment to
addressing sanitation issues. According to the Ministry of Information (2023), this
initiative aimed to prioritise the sector and ensure the delivery of sustainable water
and sanitation services towards achieving Sustainable Development Goal (SDG) 6 by

2030. Investments have led to an increase in the population with access to basic
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drinking water services from 79% in 2017/2018 to 87.7% in 2021, while access to
exclusive household toilet facilities rose from 21% to 25.3% during the same period.
However, a significant portion of the population still lacks access to improved
sanitation facilities. The Ghana Statistical Service (2022) reported that only 24% of
Ghanaians have access to basic sanitary services, with 57% relying on shared or
public facilities and 18% practicing open defecation. The situation is more dire in
rural areas, where open defecation rates reach 39%, compared to 12% in urban
settings (Onyemaechi et al., 2022). These figures underscore the persistent disparities

1n sanitation access between urban and rural communities.

The prevalence of open defecation poses significant health risks, contributing to the
spread of diseases such as cholera and diarrhea (Ekhoragbon, 2024). Efforts to combat
this practice have included the introduction of the National Sanitation Day in 2014, a
monthly clean-up exercise aimed at promoting community participation in sanitation
activities (Abalo et al., 2017). However, the effectiveness of such initiatives has been
limited by factors such as inadequate enforcement and insufficient public
engagement. Infrastructure deficits further intensify sanitation challenges. A review
by Water (2023) highlighted that Ghana's municipal sewer systems and wastewater
treatment facilities are either broken down or severely inadequate relative to the
population's needs. For instance, in Kumasi, a city with over two million residents,
only around 300 households are connected to wastewater treatment plants. This lack
of infrastructure contributes to the improper disposal of waste and environmental
pollution. Socio-cultural factors also play a role in sanitation outcomes. Studies have
shown that perceptions and beliefs about sanitation influence behavior. In some
communities, cultural beliefs consider excreta as harmless or view latrines as evil

places, leading to the acceptance of open defecation as a norm (Nimoh et al., 2014;
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Appiah-Effah et al., 2015). Addressing these deep-seated beliefs requires culturally

sensitive interventions and sustained community engagement.

UNICEF Ghana (2023) emphasises that behavior change initiatives are important for
improving sanitation practices. However, the lack of effective national monitoring and
evaluation systems hampers the assessment of progress and the identification of areas
needing attention. Moreover, the absence of a clear urban basic sanitation strategy and
plan leads to uncoordinated and ineffective approaches in urban settings. Financial
constraints further limit the expansion and maintenance of sanitation infrastructure
(Scott et al., 2017). The United Nations in Ghana (2023) noted that current public
sector investment in Water, Sanitation, and Hygiene (WASH) is estimated at around
$100 million per year, which is only a fraction of what is needed to achieve SDG 6
targets by 2030. This funding gap necessitates increased public finance and private
sector investment to scale up sanitation services. Innovative solutions have emerged
to address specific sanitation challenges. For example, initiatives like the distribution
of menstrual cups to female athletes in the Ghana Women's Premier League aim to
tackle period poverty, which affects participation in sports and education. Such
grassroots efforts demonstrate the potential of targeted interventions in improving

sanitation outcomes.

Policy frameworks are essential for guiding sanitation efforts. The development of a
National Open Defecation Free Action Plan and a Safely Managed Sanitation
Strategy, supported by the United Nations under the leadership of UNICEF,
represents a step towards structured and comprehensive sanitation planning (UN
Ghana, 2023). These strategies aim to model interventions in selected districts before

scaling up nationwide. Challenges still exist in achieving universal access to improved
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sanitation. The complexity of sanitation issues in Ghana requires a multifaceted
approach that combines infrastructure development, behavior change communication,
policy enforcement, and adequate financing (Norstrom et al., 2009). Collaboration
among government agencies, non-governmental organisations, communities, and the

private sector is crucial for sustainable progress.

2.7 Awareness of Sustainable Solid Waste Management

Awareness encompasses the understanding, attitudes, and behaviors related to waste
generation, segregation, recycling, and disposal in an environmentally responsible
manner (Iyer, 2018). Several studies have highlighted the pivotal role of awareness in
promoting sustainable solid waste management (SWM) practices. In a study
conducted in Kawangware, Nairobi County, Morara et al. (2023) found that mass
media campaigns significantly influenced public awareness of proper solid waste
management. The study revealed that strategic communication through various media
channels effectively educated residents about waste management practices, leading to
improved behaviors. Similarly, in Dodoma City, Tanzania, research by Mwakitalima
et al. (2020) indicated that a majority of market vendors lacked awareness of
sustainable SWM measures, underscoring the need for targeted educational
interventions. Educational institutions play an important role in fostering awareness
among students, who are instrumental in shaping future environmental practices.
Aforo (2020) investigated the awareness levels of basic school pupils in Dormaa
Municipality, Ghana, and found that early exposure to waste management education
through class discussions significantly enhanced students' understanding of proper
waste practices. However, the study also noted that while awareness levels were high,

translating this knowledge into consistent practice remained a challenge.
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The gap between awareness and actual practice is a recurring theme in SWM
literature. A study by Jerath (2021) examining students' attitudes towards municipal
solid waste management revealed that although awareness levels were adequate,
especially among high school students, the adoption of appropriate practices was
lacking. This discrepancy suggests that awareness alone is insufficient; there must be
concerted efforts to encourage behavioral change and active participation in waste
management initiatives. In Malaysia, Nurul-Azita et al. (2020) explored the
knowledge and practices of sustainable SWM among rural communities. The study
found that initial knowledge levels were low; however, after educational briefings and
practical demonstrations on composting, there was a significant improvement in both
awareness and practice. This finding emphasizes the effectiveness of hands-on,
community-based education in enhancing sustainable waste management practices.
Despite the positive outcomes, challenges persist in ensuring widespread awareness
and practice of sustainable SWM. In Tehran, a study by Ghanbari et al. (2020)
revealed that only about one-third of residents had appropriate awareness of solid
waste management. The study highlighted deficiencies in public education and
participation, suggesting that without adequate training and facilities, public

engagement in waste management remains limited.

Furthermore, cultural and societal factors influence awareness and practices related to
SWM. In Malaysia, a study by Mohd-Nasir et al. (2023) using logistic regression
analysis found that only 37.91% of respondents were aware of solid waste
management and environmental care. The study emphasized the need for broad-based
awareness campaigns that consider cultural values and individual responsibilities to
enhance environmental sustainability. Bridging the gap between awareness and action

requires comprehensive strategies that encompass education, policy implementation,
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and community engagement. A study published in ScienceDirect (2024) utilised the
theory of planned behaviour to analyse the relationship between awareness and actual
waste management practices. The study found that awareness of specific municipal
solid waste management policies was the strongest predictor of positive attitudes and
behaviors, indicating that policy awareness can significantly influence individual

actions.

Kwarteng (2017) conducted a study in Ghana, specifically in the Winneba
Municipality, revealing that while many residents were aware of SWM strategies,
there was a significant gap between awareness and actual practice. The study
emphasised the need for increased social commitment to enhance participation in
waste management activities. Another study was conducted in Malaysia by Nurul-
Azita et al. (2020) and it explored the knowledge and practices of sustainable SWM
among rural communities. The study found that initial knowledge levels were low;
however, after educational briefings and practical demonstrations on composting,
there was a significant improvement in both awareness and practice. The role of
formal education in raising awareness is further emphasized in a review by Debrah et
al. (2021), which analyzed environmental knowledge, awareness, attitudes, and
practice studies on SWM from 2010 to 2019 in developing countries. The review
highlighted that while students at both secondary and tertiary levels had positive
environmental attitudes and high awareness of environmental issues, there was a lack

of practical education to guide students in applying SWM practices.

Moreover, a study in Northern Malawi by Kamanga et al. (2024) emphasise the
importance of public awareness campaigns and programs in enhancing public

participation in SWM. The study suggested that incentives for recycling and waste
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reduction, along with improved communication and engagement of residents, can
significantly increase public participation in waste management. According to Agya
et al. (2024), the awareness of sustainable solid waste management has improved in
various regions, but translating this awareness into consistent and effective practices
remains a challenge. Comprehensive strategies that encompass education, policy
implementation, and community engagement are essential to bridge the gap between

awareness and action.

2.8 Practices towards Sustainable Solid Waste Management

Sustainable solid waste management (SSWM) remains a global and local issue,
especially in Ghana where poor waste practices continue to jeopardize public health
and environmental quality (Cobbinah et al., 2017; Mudu et al., 2022; Owusu-Ansah et
al., 2021). The practices of individuals and institutions toward sustainable waste
management determine the effectiveness and sustainability of waste interventions.
These practices encompass how individuals generate, segregate, store, transport,
recycle, and dispose of waste materials. In recent times, there has been a noticeable
shift toward promoting sustainable practices, particularly in urban centers, but several
studies indicate that in many regions, including parts of Africa, sustainable practices
remain insufficient (Anarfi et al., 2022). Various studies have emphasised that
sustainable solid waste management depends largely on the practices adopted by
people in their daily routines. For instance, the study conducted by Mensah and Larbi
(2021) in Kumasi, Ghana revealed that while some residents showed commitment to
basic waste sorting and recycling, the majority still depended on communal bins
without separating waste, thereby complicating the recycling process. This finding is
supported by Ofori et al. (2022), who investigated households in Cape Coast and

observed that although most individuals were aware of the concept of sustainability in
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waste disposal, they lacked the facilities and institutional support to implement best
practices. The research further noted that ineffective collection systems and poor

public attitudes contributed to the indiscriminate dumping and burning of waste.

Empirical studies have also highlighted the strong relationship between awareness and
sustainable practices. Knowledge and awareness campaigns have often resulted in
improved waste behaviours in different communities. For instance, Agyemang and
Obour (2023) conducted a study among tertiary students in the Ashanti Region and
found a significant correlation between their awareness levels and their participation
in recycling programs. Those who had been exposed to environmental education
programs were more likely to practice waste segregation and proper disposal.
Similarly, Asare and Boateng (2023) noted that among market vendors in Accra,
those who participated in community sensitisation programs were better informed
about the environmental impacts of improper waste disposal and were more likely to
adopt sustainable practices. It has also been established that practices toward
sustainable waste management are influenced by socio-cultural norms, infrastructure,
and institutional frameworks (Nguyen et al., 2023; Yin et al., 2021). Research by
Ahmed et al. (2021) in Nigeria emphasised that even when people are aware of proper
waste management methods, they may not adopt them due to deeply rooted cultural
practices or the absence of basic facilities such as bins and recycling centers. The
same study showed that in areas where municipal authorities were consistent in waste
collection and community engagement, residents were more responsive and
committed to sustainable practices. This aligns with findings from Mwangi and
Kiptoo (2022), who reported that a structured waste management system coupled with
education created a favorable environment for better waste handling practices in

schools and households across Nairobi.
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Several studies have also assessed the effectiveness of waste management initiatives
in schools, particularly in promoting sustainable practices among students. According
to Adjei and Darkwah (2022), schools serve as a microcosm of society where
students' exposure to waste management education significantly affects their
behaviour at home and in their communities. Their study, which focused on Senior
High Schools in the Eastern Region of Ghana, found that students who received
consistent instruction and participated in environmental clubs demonstrated better
waste management habits compared to those who did not. In a similar vein, Dlamini
and Ntuli (2021) highlighted that schools that collaborated with local waste
management authorities and integrated practical waste handling activities into their
curricula achieved more sustainable waste outcomes. A study by Nketiah et al. (2023)
surveyed residents in urban and peri-urban areas in the Greater Accra Region and
found that although the term "sustainability" was familiar to most participants, many
lacked comprehensive knowledge about its implications in the context of waste. The
study emphasised the need for targeted awareness campaigns that go beyond basic
information dissemination and include demonstrations, community participation, and

school-based interventions.

Multiple researchers have identified the media, formal education, and community
workshops as the most effective channels for raising awareness. In a study conducted
in Uganda, Okello et al. (2022) discovered that radio and television programs were
instrumental in educating the public about the dangers of improper waste disposal and
promoting sustainable alternatives such as composting and recycling. Meanwhile,
Adusei and Ankomah (2023) in Ghana found that public participation in local
government meetings on sanitation issues significantly increased community buy-in

and led to better waste practices. The same study highlighted that informal
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settlements, which are often excluded from these initiatives, remained hotspots for
poor waste management. In the academic context, sustainable practices are often tied
to students' exposure to environmental topics. A study by Baffour-Awuah and Owusu
(2022) found that integrating environmental sustainability into science and social
studies curricula led to improved attitudes and practices among Junior High School
students, therefore it would be appropriate if the environmental sustainability is
integrated into the science curricula in the senior high schools in Ghana. They
observed that students who engaged in project-based learning on topics such as
composting and waste segregation were more proactive in implementing those

practices both at school and at home.

Another dimension worth mentioning is the gendered nature of sustainable practices.
Recent work by Adomako and Tetteh (2023) indicated that female students and
teachers were more likely to engage in and promote sustainable solid waste practices,
largely due to their traditional roles in domestic hygiene and their active participation
in school-based clubs. This supports earlier findings by Ekow and Owusu-Agyapong
(2021), who argued that sustainability programs need to be inclusive and gender-

sensitive to be truly effective.

Though, there is a positive effect on the practices of sustainable solid waste
management, t is clear that structural barriers such as funding constraints, poor
institutional coordination, and lack of infrastructure continue to hinder progress.
Gyasi and Frimpong (2023) stress the need for government commitment in bridging
these gaps through policy implementation and funding of waste programs, especially
in schools. The authors suggest that awareness alone is insufficient without a

supportive environment that allows people to act on their knowledge. The literature
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also suggests that sustainable solid waste management must be a shared responsibility
among individuals, institutions, and governments. Findings from a cross-country
comparison by Oliveira et al. (2021) in Brazil, India, and South Africa indicated that
countries that invested in both public education and infrastructure experienced higher
compliance with sustainable practices. They also noted that waste management
strategies that incorporated community participation yielded more durable and
culturally appropriate solutions. The convergence of education, infrastructure, and
policy offers the most promising pathway toward achieving sustainable solid waste
management across different sectors of society (Woko, 2019). As the literature
continues to evolve, there is a clear consensus that behavioural change, driven by
awareness and backed by resources, remains central to resolving the waste crisis in

many developing contexts.

2.9 Attitudes towards Sustainable Solid Waste Management

The success of environmental projects is greatly influenced by attitudes toward
sustainable solid waste management (SWM), particularly in developing nations like
Ghana (Tuu, 2023). The growing difficulties in waste management in recent years
have highlighted the necessity of comprehending and influencing public opinion in
order to promote sustainable methods. In Ghana, the perspectives of students,
educators, and the broader community significantly influence the success of SWM
initiatives. Research indicates that while awareness of waste management issues is
relatively high, translating this awareness into consistent, sustainable practices
remains a challenge. A study by Owusu-Ansah et al. (2022) revealed that a substantial
majority of Ghanaians acknowledge the environmental pollution resulting from
inadequate waste separation and management. Despite this recognition, only a

fraction of the population actively engages in proper waste segregation. This
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discrepancy suggests that awareness alone does not necessarily lead to behavioral
change. Factors such as convenience, accessibility to waste disposal facilities, and

ingrained habits play a role in shaping attitudes toward SWM.

The attitudes of students toward waste management in educational settings are
influenced by both institutional policies and cultural norms. Henyo et al. (2023)
observed that in some Ghanaian senior high schools, sanitation practices are often
gendered, with female students predominantly responsible for cleaning activities. This
division of labor can impact male students' perceptions of their role in maintaining a
clean environment, potentially leading to disengagement from waste management
responsibilities. The role of educators is also important in shaping students' attitudes
toward SWM. A study by Adongo et al. (2024) highlighted that teachers' awareness of
the environmental impacts of plastic waste significantly influences their commitment
to educating students about sustainable practices. When educators prioritize
environmental topics and model responsible behavior, students are more likely to

adopt similar attitudes and practices.

Community perceptions and behaviours further complicate the landscape of SWM
attitudes. Sarpong-Anane (2015) found that in the Mamobi community of Accra, there
is a general disregard for waste management regulations, with residents often
engaging in indiscriminate dumping. This behavior reflects a broader societal attitude
where waste management is not prioritized, and enforcement of existing laws is weak.
Such community norms can influence students' attitudes, especially when school
practices do not align with those observed in their neighborhoods. The effectiveness
of communication strategies in promoting sustainable waste practices is another factor

influencing attitudes. Aladago et al. (2024) emphasised the importance of social and
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behaviour change communication in enhancing community participation in waste
management efforts. Without targeted and culturally sensitive communication, efforts
to shift attitudes and behaviors may fall short. Attitudes toward sustainable solid
waste management in Ghana are shaped by a complex interplay of awareness, cultural
norms, institutional practices, and community behaviours. There is a need for a
multifaceted approach that includes education, community engagement, and the
enforcement of waste management policies on attitudes towards SMW (Yamtana et

al., 2023).

2.10 The Role of Stakeholders in Promoting Sustainable Waste Management in
Schools

Sustainable waste management in schools is a multifaceted endeavor that necessitates

the active participation of various stakeholders, including students, educators, parents,

government agencies, non-governmental organizations (NGOs), and the private sector

(Agyeman-Prempeh et al., 2021). Each of these groups plays an important role in

fostering environmentally responsible behaviors and implementing effective waste

management practices within educational settings.

Government agencies are instrumental in establishing the regulatory frameworks and
policies that guide waste management practices in schools. In Ghana, for instance, the
Environmental Protection Agency (EPA) and local municipal assemblies are
responsible for enforcing environmental sanitation policies that directly impact school
environments. These agencies provide the necessary guidelines and support to ensure
that schools adhere to national waste management standards, thereby promoting a

culture of sustainability (UNEP, 2021).
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Educators and school administrators are at the forefront of instilling sustainable waste
management practices among students. By integrating environmental education into
the curriculum and leading by example, teachers can influence students' attitudes and
behaviors towards waste. Programs like the Eco-Schools initiative have demonstrated
the effectiveness of involving students in environmental audits and action plans,
leading to measurable improvements in waste reduction and recycling efforts within
schools (Foundation for Environmental Education, 2021). Parents and the broader
community also play a role in reinforcing sustainable waste management practices
taught in schools. When schools engage families through workshops, newsletters, and
community clean-up events, they extend the impact of their environmental initiatives
beyond the classroom (Uzorka et al., 2024). Such collaborations ensure that students
receive consistent messages about the importance of waste reduction and
environmental stewardship both at school and at home. NGOs and international
organizations contribute significantly by providing resources, expertise, and support
for school-based waste management programs. The United Nations Development
Programme (UNDP), for example, has supported Ghanaian schools through initiatives
that fund innovative waste management projects. These projects not only address
immediate waste management challenges but also empower students to develop and

implement sustainable solutions within their schools (UNDP, 2021).

The private sector's involvement in school waste management is increasingly
recognised as essential. Businesses can offer financial support, donate materials, or
provide technical expertise to enhance schools' waste management infrastructure
(Olukanni & Nwafor, 2019). Partnerships between schools and local businesses have
led to the successful implementation of recycling programs and the provision of eco-

friendly materials, thereby fostering a collaborative approach to sustainability
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(Greeniacs, 2024). Effective stakeholder engagement in school waste management
requires clear communication, shared goals, and mutual accountability. Studies have
shown that when stakeholders are actively involved in the planning and execution of
waste management initiatives, there is a higher likelihood of success and
sustainability. For instance, research in Mombasa County, Kenya, revealed that
stakeholder awareness and commitment significantly influenced the effectiveness of

solid waste management practices in schools.

However, challenges persist in coordinating stakeholder efforts, particularly in
contexts where resources are limited, and institutional support is lacking (Zarewa,
2019). Overcoming these challenges necessitates a concerted effort to build capacity
among stakeholders, foster a culture of environmental responsibility, and secure the
necessary resources to support sustainable waste management practices in schools.
The promotion of sustainable waste management in schools is a collective
responsibility that hinges on the active participation of diverse stakeholders. The
school can therefore create an enabling environment that not only addresses the
immediate challenges of waste management but also cultivates a generation of

environmentally conscious individuals committed to sustainability.

2.11 Policy and Regulatory Frameworks for School-Based Waste Management

According to Oduro-Kwarteng et al. (2021), well-structured policies at both national
and local levels influence the capacity of schools to adopt sustainable waste
management practices. These policies are not only administrative tools but also
reflections of a country’s commitment to environmental protection and public health.
The effectiveness of school-based waste management hinges on the clarity, scope, and

enforceability of policies implemented within educational settings. For instance, in
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Ghana, the National Environmental Sanitation Policy provides a general framework
for environmental cleanliness, which includes school environments. However, Abu et
al. (2020) argue that this policy often lacks specific strategies that directly address the
peculiar waste management needs of schools. Similarly, Addaney and Oppong (2019)
assert that while Ghana’s environmental laws offer guidelines on solid waste
handling, the enforcement at the school level remains inadequate due to resource

constraints, limited training, and weak coordination with municipal authorities.

Several studies highlight the need for localised regulatory frameworks that consider
the unique conditions of schools in both urban and rural contexts. In the case of the
New Juabeng North Municipality, rapid urban development has heightened the
urgency for school-specific waste management policies. A study by Osei-Mensah and
Amoah (2022) revealed that many Senior High Schools in the municipality lacked
designated waste collection points, segregated bins, and organized disposal schedules.
According to the study, these deficiencies stemmed not from a complete absence of
regulation but from weak institutional commitment and a lack of tailored school waste
policies that align with national objectives. Internationally, school waste management
policies have evolved to integrate broader sustainability goals. UNESCO’s Global
Education Monitoring Report (2020) emphasises the importance of embedding
environmental sustainability within school operations, including the development of
clear waste management guidelines. In countries like Finland and Sweden, national
curricula require schools to adopt sustainable practices, including recycling,
composting, and student-led waste audits (UNEP, 2021). These practices are
reinforced through legislation that mandates environmental reporting and compliance

in educational institutions. The alignment between policy formulation and school-
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level implementation in these countries offers a useful benchmark for developing

nations seeking to improve waste management through regulation.

The absence of comprehensive school-focused waste policies in developing countries,
often leads to fragmented and inconsistent practices. Kumari and Raghubanshi (2023)
found that in many sub-Saharan African countries, schools rely on informal waste
disposal methods such as open dumping and burning, primarily due to the lack of
regulatory oversight. The researchers argued for the integration of environmental
education policies with tangible regulatory mandates that compel schools to practice
and teach sustainable waste behaviors. Similarly, Gupta et al. (2023) maintain that
effective school waste management requires a dual approach: policy development and
community sensitization. Without the backing of enforceable regulations, awareness
alone is insufficient to change practices. The role of local governments in enforcing
school waste policies is critical. In Ghana, metropolitan, municipal, and district
assemblies (MMDASs) are tasked with waste management responsibilities under the
Local Government Act (Act 936, 2016). However, Abu et al. (2020) noted that many
MMDAs do not have clear operational strategies for managing waste in schools
within their jurisdictions. Budgetary limitations, lack of personnel, and minimal
collaboration between education and sanitation departments were cited as major
hindrances. This lack of coordinated effort undermines the effectiveness of otherwise
sound policies and contributes to the persistence of unsanitary conditions in school

environments.

Policy effectiveness also depends on how well schools are equipped to implement
regulatory requirements. The United Nations Environment Programme (2021) stresses

the importance of capacity building for school administrators, teachers, and students.
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Policies must not only mandate compliance but also provide mechanisms for training,
support, and monitoring. Timoshenko and Berman (2014) argue that without adequate
funding and infrastructure, even the best-formulated policies risk becoming
ineffectual. They advocate for participatory policy development that involves school
stakeholders in designing practical waste management strategies. According to
Oyake-Ombis (2016), policies serve as behavioral cues, shaping how students and
staff perceive waste management. When schools operate under well-structured
regulatory environments, waste becomes a shared responsibility rather than an
afterthought. This is especially important in shaping lifelong environmental attitudes
among young people. Consequently, policy frameworks must be designed not only to

enforce rules but also to foster a culture of environmental stewardship within schools.

The integration of solid waste management into educational policy frameworks can
also yield cross-sectoral benefits (Mbama et al., 2023). For instance, environmental
health outcomes can improve, and schools can become hubs for community-based
sustainability initiatives. Nixon (2016) suggests that when school waste policies are
aligned with broader municipal waste strategies, they enhance overall waste
governance. This requires regular policy reviews and the adaptation of global best
practices to local contexts. Moreover, schools can become innovation centers for
waste reduction techniques, such as composting organic waste from school canteens
and using recycled materials for school projects. Furthermore, policies should reflect
the dynamic nature of waste generation and management. As consumption patterns
evolve, so do the types of waste produced in schools (Debrah et al., 2021). For
example, the increasing use of packaged food items has led to a rise in plastic waste.

Policies must, therefore, be flexible and responsive to emerging waste challenges.
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Oduro-Kwarteng et al. (2021) recommend periodic policy audits and stakeholder

consultations to ensure continued relevance and effectiveness.

2.12 Empirical Studies on Waste Management in Schools

Solid waste management (SWM) in school settings has attracted increasing empirical
attention because schools concentrate consumption, learning, and residential activities
within compact environments where waste streams are diverse and management
choices have both pedagogical and environmental consequences. Across recent
studies, two interlocking themes recur: first, schools produce a mixture of daily
disposable waste (food scraps, plastics, paper) and more episodic bulky or hazardous
waste (textiles, mattresses, laboratory glass, and e-waste); second, awareness and
positive attitudes among students often outstrip the availability of facilities and
structured programs that would allow that awareness to translate into sustained
practice. Empirical work from multiple contexts illustrates both the potential of
school-based interventions and the structural constraints that limit their effectiveness
(Boateng et al., 2023; Henyo, 2024). Characterisation studies in secondary schools
provide a necessary foundation for designing interventions. Investigations in Ghana
and other African settings have documented the dominance of plastics and paper in
school waste profiles, alongside significant contributions from canteens and
procurement activities (e.g., packaging boxes), sanitary items in boarding schools, and
occasional e-waste and broken laboratory equipment. These studies show that the
composition of school waste mirrors everyday student consumption patterns
(packaged foods, bottled drinks) and institutional processes (office printing, supplies
procurement), underscoring the need for interventions tailored to mixed waste streams

rather than single-issue campaigns (Henyo, 2024; Boateng et al., 2023).
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E-waste emerges as a distinct and increasingly salient category. While not produced
daily at the same rates as plastics or paper, electronic devices discarded in schools
(calculators, phones, computer parts, printers) pose particular hazards because of toxic
components and typically low recycling rates in low-resource contexts. Literature on
e-waste cautions that informal recycling and dumping lead to soil, water and air
contamination, with children and school communities particularly vulnerable when
disposal is unmanaged (Lebbie et al., 2021; Adam et al., 2021). This highlights the
need for specialized collection systems and stronger policies for school-based e-waste
disposal. Research on awareness, attitudes, and practices (the KAP framework)
consistently reveals a recurring pattern: cognitive awareness and favourable attitudes
often exist alongside weak practical engagement. Multiple empirical studies from
Ghanaian municipalities to other African urban settings report that students are
generally aware of the environmental harms of poor disposal and supportive of
recycling and segregation in principle, yet actual behaviours (segregation at source,
composting, recycling participation) are limited (Henyo, 2024; Ijaz et al., 2024).
These gaps are frequently explained by barriers such as the absence of dedicated
infrastructure (color-coded bins, collection schedules), irregular municipal services,
cultural norms that downplay individual responsibility, and lack of hands-on training.
A second major strand of empirical work evaluates interventions designed to close the
knowledge—practice gap. Intervention studies fall into several -categories:
infrastructural changes (placement of segregated bins, compost pits, e-waste drop-off
points), curricular and extracurricular programs (integration of SWM into lessons,
school clubs, competitions), and communication campaigns (school posters, peer
education). Studies that combine practical infrastructure with participatory education

such as composting projects where students use canteen waste for school gardens
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show the most consistent improvements in observable practices. For example,
Ghanaian pilot programs facilitating segregation and on-site composting reported not
only reduced organic disposal to general waste but also pedagogical benefits as
students learned agricultural and recycling skills (Boateng et al., 2023; Aderiye &
Ovwromoh, 2024). These findings underscore that experiential learning is essential:

students must practice sorting, composting, and recycling to build durable routines.

Behavioral theory has been increasingly applied to understand and predict waste
behaviours in school populations. The Theory of Planned Behavior (TPB) and its
extensions have been used to link attitudes, subjective norms, perceived behavioural
control, and intention to actual waste separation behaviour. Recent applications show
that policy awareness and perceived ease of acting (i.e., the presence of facilities and
normative encouragement) are strong predictors of intention and, indirectly, practice
(Emmanouil et al., 2024; Pan et al., 2024). Conversely, where perceived behavioural
control is low often due to missing bins or irregular collection—high attitudes may
not lead to practice. Several field experiments reinforce this insight by demonstrating
that small, well-designed changes in the physical environment can significantly alter
behaviour. Studies investigating bin placement, signage, and convenience show
marked increases in correct sorting when recyclables are made easier to deposit (Ojuri
et al., 2024). The implication is that educational programming must be accompanied

by optimized logistics and behavioural nudges.

Gender dynamics and social roles are also noted in school SWM research. Studies in
Ghana and neighbouring countries report gendered divisions of labour in sanitation
tasks, with girls often more involved in cleaning and hygiene activities (Boateng et

al., 2023). While this can provide opportunities for environmental leadership, it may
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also reinforce stereotypes and limit boys’ engagement. Recommendations call for
gender-sensitive programming that deliberately involves all students equally.
Institutional and policy contexts strongly influence outcomes. Schools collaborating
with municipal waste services or NGOs achieve better results, since segregated waste
can be collected for recycling or composting (Ijaz et al., 2024). Conversely, schools
acting alone often struggle to sustain interventions. Comparative studies show that
jurisdictions with clear policies, incentives, and enforcement achieve higher
compliance than those relying solely on education (Ojuri et al., 2024). Financial
limitations, inadequate space, irregular contractor services, and competing academic
priorities often constrain schools (Henyo, 2024). Empirical studies suggest cost-
effective alternatives, such as small-scale composting, partnerships with local
recyclers, and student-led initiatives that turn waste into educational opportunities or
even revenue. Emerging research emphasizes the need for longitudinal studies and
robust mixed-method evaluations, combining waste audits, surveys, and qualitative
interviews, to measure not just short-term changes but sustained behaviour (Boateng

et al., 2023).
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2.13 Conceptual Framework
This section highlights on the conceptual framework of the study which is shown in

Figure 1.

Figure 1

Conceptual Framework

Students’ Awareness

Students’ Attitudes

Students’ Practices Sustainable solid waste

management in School

Types of Solid Waste Generated

Source: Researcher’s own Construct

Figure 1 provides the conceptual framework that illustrates how the types of solid

waste generated, students’ awareness, students’ attitudes, and students’ practices
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interact to influence sustainable solid waste management in Senior High Schools
within the New Juabeng North Municipality. The framework assumes that the nature
and volume of waste generated in schools determine the level and type of awareness
required to manage such waste appropriately. When students become aware of proper
waste management methods such as segregation, recycling and responsible disposal,

this knowledge is expected to shape their attitudes towards waste handling.

Students’ attitudes act as a bridge between awareness and behaviour, as awareness
alone may not lead to change unless students believe in the value and importance of
proper waste management. Positive attitudes increase students’ willingness to adopt
environmentally responsible behaviours. This in turn influences students’ actual waste
management practices, such as the correct use of dustbins, avoiding littering, reusing
materials, and participating in clean-up activities. These practices, when consistently

adopted, contribute to sustainable solid waste management in schools.
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CHAPTER THREE

METHODOLOGY
3.0 Overview
This section entails the methodology on assessing sustainable solid waste
management practices in selected senior high schools in the New Juabeng North
Municipality. This chapter presents the study area, research design, population,
sample and sampling technique, data collection instrument, validity and reliability,

data collection procedure, data analysis and ethical considerations.

3.1 Study Area

The study was conducted in the New Juabeng North Municipality, which is located in
the Eastern Region of Ghana. The municipality, with Effiduase as its capital, was
carved out of the erstwhile New Juabeng Municipal Assembly in 2018 through
Legislative Instrument (L.I. 2302). Geographically, New Juabeng North covers a total
land area of approximately 110 square kilometers, and it shares boundaries with
Abuakwa North Municipality to the north, New Juabeng South Municipality to the
south, Suhum Municipality to the west, and Akuapem North Municipality to the east.
Its central location within the Eastern Region makes it an important administrative

and educational hub.

The municipality falls within the semi-deciduous forest zone, characterised by
relatively high rainfall and moderate temperatures throughout the year. These climatic
conditions have supported both urban development and agricultural activities.
However, the growing population and rapid urbanisation in the area have also
intensified the challenge of managing solid waste, particularly in public institutions

such as senior high schools. New Juabeng North Municipality is predominantly urban,
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with a few peri-urban and rural settlements. The urban nature of the municipality has
contributed to a high generation of waste, particularly plastics, food remnants, and
paper materials. This situation is more evident in schools, markets, and residential
areas, where increasing human activities exert pressure on the existing waste
management systems. The municipality has several senior high schools, both public
and private, which play a significant role in the social and economic life of the area.
Among the notable institutions are Pope John Senior High School and Minor
Seminary, Effiduase Senior High Technical School, Ghana Senior High School,
Oyoko Methodist Senior High School, Seventh Day Adventist Senior High School
and other private schools that attract students from different parts of the country. New
Juabeng North Municipality was chosen for this study because it is growing quickly,

has many schools, and faces serious problems with managing waste.

3.2 Research Design

A research design serves as a master plan that carefully outlines and guides how a
study will be carried out (Asenahabi, 2019). It plays an essential role in ensuring that
the research achieves its objectives and answers its questions by creating a clear link
between the findings and the aims of the study. According to Creswell (2014), a
research design can also be seen as a logical plan of action that enhances the validity

of data collected to address a given research problem.

A descriptive survey research design was employed in this study. The descriptive
survey design was selected because it is best suited for studies that aim to describe the
current state of affairs regarding a particular phenomenon without manipulating the
environment (Siedlecki, 2020). The main focus of this design is on what is happening

rather than on how or why it happens. This made it appropriate for the current study,
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which sought to assess existing solid waste management practices among senior high

school students without influencing their behaviours or the systems already in place.

The first objective of the study was to identify the different types of solid waste
generated in the selected senior high schools. The use of the descriptive survey design
allowed the researcher to collect quantitative data on the various forms of waste, such
as plastics, paper, food waste, and metals, through structured questionnaires and
observation of the school environment. The second objective was to assess students’
awareness of sustainable solid waste management. The descriptive survey design was
effective in measuring students' levels of knowledge regarding practices such as
recycling, waste segregation, and environmental conservation. Structured
questionnaires enabled the researcher to obtain measurable responses that could be

analysed statistically to reveal patterns of awareness among students.

The third objective focused on determining students’ practices toward sustainable
solid waste management. The survey method enabled the researcher to collect self-
reported data on students’ behaviours, such as whether they separate waste, properly
use waste bins, participate in clean-up exercises, or engage in recycling activities. The
quantitative nature of the data made it possible to compare practices across schools
and identify dominant behavioural trends. The final objective was to determine
students’ attitudes toward sustainable solid waste management. The descriptive
survey design also allowed the researcher to measure attitudes by using scaled
questionnaire items that quantified students’ opinions, perceptions, and willingness to

engage in environmentally responsible behaviours.

The study adopted a quantitative research approach because the objectives required

the collection of measurable, numerical data that could be analysed statistically to
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produce objective and generalizable findings. The quantitative approach was
appropriate since it enabled the researcher to summarize large amounts of data using
frequencies, percentages, and statistical comparisons, thereby enhancing accuracy and
reducing subjectivity. Additionally, the use of structured questionnaires ensured
uniformity in data collection, making it possible to draw reliable conclusions about
patterns of waste generation, awareness levels, practices, and attitudes among
students. The quantitative approach also allowed for easier comparison across schools
and supported the generation of evidence-based recommendations for improving

sustainable solid waste management practices within the municipality.

3.3 Population of the Study

Population refers to the complete group of individuals, objects, or elements that the
findings of a research study are meant to generalize to (Shukla, 2020). It serves as the
foundation from which a sample is drawn for analysis and conclusions. In this study,
the population consisted of all senior high school students in the New Juabeng North
municipality that generate solid waste. This broader population included
approximately 842,500 students, comprising both male and female students from

various senior high schools across the region.

3.3.1 Target population

The target population is defined as the specific group within the overall population
that is relevant to a particular study (Willie, 2024). For this research, the target
population was all students in SHS within the New Juabeng North Municipality.
These students were 11,100 and included both males and females. The focus on this

group was deliberate because the study aimed to assess solid waste management
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practices within a manageable and geographically defined area where challenges with

waste disposal had been observed.

3.3.2 Accessible population

The accessible population, also known as the study population, refers to the portion of
the target population that the researcher could realistically reach and study (Asiamah
et al., 2017). It represents the subset of the target group from which the sample was
actually drawn. In this study, the accessible population comprised all students in the
selected senior high schools in the New Juabeng North municipality. They were 1510
students from the selected senior high schools within the New Juabeng North

Municipality.

3.4 Sample and Sampling Procedure

A sample is a smaller group carefully selected from a larger population to participate
in a study, and it is used to make inferences about the entire population (Oribhabor &
Anyanwu, 2019). In this study, a total sample of 80 students was selected to represent

the broader accessible population.

The sampling procedure was carried out in two stages using different sampling
techniques. First, the purposive sampling technique was used to select the senior high
schools. Specifically, four senior high schools were chosen: Pope John Senior High
School and Minor Seminary, Ghana Senior High School (GHANASS), Oyoko
Methodist Senior High School, and Seventh Day Adventist Senior High School. The
selection of these schools was informed by preliminary investigations conducted
before the main data collection. These preliminary activities included informal visits
to the schools, observation of waste disposal sites, consultations with sanitation

prefects and school authorities, and review of municipal sanitation reports. These
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investigations revealed recurring issues such as overflowing waste bins,
indiscriminate dumping, inadequate waste segregation practices, and irregular waste

collection services.

In addition, the selected schools were among the most populated senior high schools
in the municipality and operate both boarding and day systems. This characteristic
was an important consideration because mixed boarding—day environments generate
diverse types and higher volumes of waste from dormitories, dining halls, classrooms,
and student commercial activities. The schools also differed in their waste
management infrastructure, including the availability of waste bins, frequency of
waste collection, presence of environmental clubs, and level of sanitation monitoring.
These variations made them suitable for comparative assessment of sustainable solid
waste management practices. Accessibility to the researcher and official permission
granted by school authorities further informed their selection. Thus, the purposive
sampling ensured the inclusion of information-rich cases where the problem under

study was most evident.

After selecting the schools, the researcher employed simple random sampling to select
students within each school. The total sample size of 80 students was determined

using Yamane’s (1967) sample size determination formula:

T 1+N(e)?

where n represents the sample size, N is the accessible population of Form Two
students in the selected schools, and e is the margin of error (0.05). Using the

estimated accessible population of approximately 100 students across the selected
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classes, the formula yielded a sample size close to 80 students. This sample size was
considered adequate because it ensured statistical representativeness while remaining
manageable within the time and resource constraints of the study. The allocation of 20
students from each school was determined using proportionate equal allocation to
ensure balanced representation across the four selected schools. Dividing the total
sample size (80) equally among the four schools resulted in 20 students per school.
This approach prevented over-representation of any single school and enhanced

comparability of findings.

Although simple random sampling was used to select respondents, the sampling frame
was restricted to Form Two students. This decision was deliberate rather than
contradictory to randomness. Form Two students were chosen because they had spent
sufficient time in the school to be familiar with its waste management practices,
unlike Form One students who were newly admitted. At the same time, they were not
examination-bound like Form Three students, making them more accessible and
available for participation. Within this defined group (Form Two students), simple
random sampling was then applied to ensure that every eligible student had an equal

chance of being selected.

Through this structured sampling procedure, the study ensured that the data collected
were relevant to the research objectives, representative of the target population, and
reliable for drawing valid conclusions about sustainable solid waste management

practices among senior high school students in the New Juabeng North Municipality.

3.5 Research Instruments
According to Oben (2021), a research instrument is a measuring tool such as a test,

questionnaire, interview, or observation, designed to collect data on a specific issue of
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interest in a study. Research instruments are tools developed to monitor and gather
information about a particular condition. In this study, observation checklist and

questionnaires were used as research instruments.

3.5.1 Observation checklist

A checklist is a research instrument used to collect data through observation or
documentation (Mirhosseini & Mirhosseini, 2020). It is a tool that consists of a list of
items or tasks that are to be checked or marked as completed. The observation
checklist was used to identify the different types of solid waste generated in the
selected schools within the New Juabeng North Municipality. The observation was
structured in such a way that the particular solid waste observed was counted and
recorded as frequency in the selected schools. The observation checklist can be seen

at Appendix A.

3.5.2 Questionnaire

According to Kuphanga (2024), a questionnaire is a tool used to collect data that is
typically used in surveys. It is described as a systematically prepared form or
document with a set of questions deliberately designed to elicit responses from
respondents or research informants for the purpose of collecting data or information.
The questionnaire was designed to measure students’ awareness, practices, and
attitudes toward sustainable solid waste management in the New Juabeng North
Municipality. The questionnaire was designed using a three-point Likert scale (Agree,

Neutral, Disagree). Questionnaire items can be found at Appendices B, C and D.

3.6 Validity of the Instruments
The validity of an instrument reflects how well it assesses the intended characteristics

or variables (Taherdoost, 2016). This aspect is important for ensuring the accuracy
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and effectiveness of the instrument in capturing the targeted construct or factor.
Validity signifies the extent to which the instrument produces reliable and meaningful

outcomes consistent with the research goals (Oluwatayo, 2012).

The validity of the observation checklist and the questionnaire items were established
using content, face and construct validity. These forms of validity were essential in
ensuring that the instruments accurately and comprehensively measured the intended
variables. The observation checklist was developed to identify different types of solid
waste in the New Juabeng North Municipality, while the questionnaire was designed
to measure students’ awareness, practices, and attitudes toward solid waste

management in the same locality.

The content validity of the instrument was used to determine whether the items on the
checklist and the questionnaire adequately represented all aspects of the concepts
being measured. This form of validity was established through a thorough review
process by the researchers’ supervisor and science teachers from the four senior high
schools in the municipality. The checklist was developed based on literature about
types of solid waste commonly found in urban and peri-urban communities. It
included categories such as food waste, plastics, paper, glass, metals, wood, and
others. To validate the content of the checklist and the questionnaire, the instruments
were submitted to the researcher's academic supervisor and a group of eight science
teachers, two each from Pope John Senior High and Minor Seminary, Ghana Senior
High School (GHANASS), Oyoko Methodist Senior High School, and Seventh Day
Adventist (SDA) Senior High School. These experts were asked to examine the items
to determine their relevance, representativeness, and coverage of the subject matter.

They reviewed whether each item accurately reflected the domains of interest: types
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of solid waste for the checklist and the dimensions of awareness, practices, and
attitudes for the questionnaire. Based on their feedback, items that were deemed
ambiguous, irrelevant, or redundant were revised or removed. This ensured that the
final instruments reflected a comprehensive and representative coverage of the

constructs.

Moreover, face validity was used to ensure that the instruments appeared appropriate
and meaningful to both the experts and potential respondents. Although face validity
is considered a more superficial form of validity compared to content or construct
validity, it is important for enhancing respondent engagement and understanding
(Johnson, 2021). In this study, face validity was assessed during the same review
process by the supervisor and science teachers. They examined whether the items
were clearly worded, logically arranged, and easy to understand by the respondents,
senior high school students. Suggestions were made to improve clarity, eliminate
confusing or technical terms, and rephrase items for better comprehension. The goal
was to ensure that the instruments would be easily interpreted by students and would
not result in misinterpretation or misrepresentation of responses. The construct
validity was established to confirm that the questionnaire truly measured the abstract
constructs of students’ awareness, practices, and attitudes toward solid waste
management. Construct validity involves the degree to which a test or instrument
actually measures the theoretical construct it is intended to assess (Kane, 2012). For
this purpose, the items in the questionnaire were developed based on a conceptual
framework derived from relevant environmental education theories and existing
literature. Each section of the questionnaire was structured to reflect one dimension of
the construct. For example, the awareness section included items measuring students’

knowledge of solid waste types, sources, and effects. The practice section covered
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behaviours such as recycling, littering, and waste segregation, while the attitude
section assessed students’ feelings, beliefs, and willingness to participate in waste
management activities. The expert panel evaluated whether the items in each section
were consistent with the theoretical definitions of the constructs. The consistency
among items within the same section and the logical relationship between sections
served as evidence of construct validity. The validity of the observation checklist and
the questionnaire items was determined two weeks before administering them to the

respondents.

3.7 Reliability of the Instruments

Reliability is concerned with the accuracy, dependability, and repeatability of study
findings (Olmsted, 2024). In this study, the observation checklist and questionnaire
items were pilot tested, and this was done in Ofori Panin Senior High School in the
Abuakwa North municipality. The pilot testing of the instruments was essential to
identify any weaknesses in the design and to ensure that the tools would yield
dependable data during the main study. The pilot test was carried out at Ofori Panin
Senior High School, located in the Abuakwa North Municipality, which shares similar
socio-demographic and environmental characteristics with the schools in the New
Juabeng North Municipality, where the actual study was conducted. The
questionnaire, which was designed to measure students’ awareness, practices, and
attitudes toward solid waste management, was administered to a sample of fifty (50)
students at Ofori Panin Senior High School. The students were selected using a simple
random sampling technique to reduce bias and to ensure that each student had an
equal chance of participating. After administering the questionnaire, the responses
were coded and entered into SPSS for analysis. To determine the internal consistency

reliability of the questionnaire, Cronbach’s alpha was calculated. Cronbach’s alpha is
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a widely used reliability coefficient that measures the degree to which the items in an
instrument are correlated and, hence, consistently reflect the same underlying
construct (Taber, 2018). The analysis revealed a Cronbach’s alpha coefficient of 0.84,
which is considered a good level of reliability. This indicated that the questionnaire
items were well-structured and consistently measured the intended constructs of
awareness, practices, and attitudes. The observation checklist was also subjected to
pilot testing. The checklist was used by two trained observers to record the types of
solid waste found in and around the school compound, including food waste, plastic,
paper, metal, glass, and organic waste such as leaves and grass. To test the reliability
of the checklist, the two observers conducted independent observations at the same
time and location, ensuring that they did not influence each other’s judgments. The
data from the two observers were then compared using inter-rater reliability, which
assesses the level of agreement between different observers using the same
instrument. The degree of correlation between the observations was calculated using
Pearson’s correlation coefficient, which yielded a value of 0.79. This result indicated
a strong positive correlation, suggesting that the checklist produced consistent and
dependable results when used by different observers under similar conditions.
Moreover, the pilot test also served to identify and rectify any ambiguities, vague
terms, or unclear instructions in both the questionnaire and the checklist. For instance,
some students at Ofori Panin Senior High School expressed confusion over certain
terminology used in the questionnaire, such as “waste segregation” and “landfill
management.” These terms were revised and simplified to enhance clarity and
comprehension. Similarly, in the observation checklist, certain waste categories were
found to be too broad or overlapping. For example, “organic waste” was separated

into subcategories such as “food waste” and “plant material” to improve specificity
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and accuracy during data collection. The pilot test was done a week before

administering them to the main respondents.

3.8 Data Collection Procedure

Data collection for this study was carefully organized and conducted over a four-week
period across four senior high schools in the New Juabeng North Municipality: Pope
John Senior High School and Minor Seminary, Ghana Senior High School
(GHANASS), Oyoko Methodist Senior High School, and Seventh Day Adventist
Senior High School. Two instruments were used to collect data: an observation
checklist and a structured questionnaire. The observation checklist was used to
identify and record the types of solid waste present within the school environments,
while the questionnaire was designed to assess students’ awareness, attitudes, and

practices regarding solid waste management.

Each school was allocated one week for data collection. Within each week, the first
three days were used for observation, and the remaining four days were used for
questionnaire administration. Data collection began at Pope John Senior High and
Minor Seminary. During the observation phase, the researcher, together with a
research assistant, systematically examined key areas of the school, including
dormitories, classrooms, dining areas, open spaces, and waste disposal points. The
checklist covered categories such as plastics, food waste, paper, metals, glass, wood,
leather, fabric, and organic waste. Observations were recorded based on physical
presence and frequency of occurrence, and photographs were taken where permission
was granted. Following the observation, the structured questionnaires were distributed
to the selected students. Participants were given four days to complete the instrument,

which measured their awareness of waste types, attitudes toward waste management,
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and actual disposal practices. The researcher supervised the process, clarified items
when necessary, and collected the completed questionnaires, which were checked for
completeness before data entry. The same procedure used in the first school was
consistently applied in the remaining three schools. In each case, the researcher
followed the same observation schedule, locations, and checklist categories to ensure
uniformity and reliability of data. Similarly, questionnaire administration was
conducted under supervised conditions to promote accurate responses and minimize

non-résponse €rrors.

3.9 Data Analysis

The data were carefully organised, coded, and entered into the Statistical Package for
the Social Sciences (SPSS) Version 27 for analysis. The analytical approach was
guided by the nature of the data collected from the two instruments: the observation
checklist and the structured questionnaire. Each instrument addressed distinct research
objectives and therefore required tailored analytical methods. The observation
checklist was designed to record the types and occurrences of various solid wastes
present in the school environments. These included categories such as plastic waste,
food waste, paper, metal, glass, wood, leather, fabric, and organic waste like grass and
fodder. After data collection, the raw observational data were first reviewed and
tallied to determine the frequency of occurrence for each waste category within each
school. The frequency count represented the number of times a particular type of
waste was identified during the school survey. These counts were then entered into
SPSS Version 27, where descriptive statistics were run to generate frequency tables.
These tables provided a clear summary of how often each type of solid waste was
encountered, enabling the researcher to identify the most common and least common

types of solid waste in each school.
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For the questionnaire data, which targeted students’ awareness, attitudes, and
practices concerning solid waste management, a more detailed analysis was
performed. First, each questionnaire item was carefully coded into SPSS, assigning
numerical values to each Likert-scale response (e.g., 1 for Disagree, 2 for Neutral and
3 for Agree). These codes allowed for both categorical and numerical analysis. The
analysis began with frequency and percentage computations to describe how many
students selected each response option for individual questionnaire items. This helped
to provide an overview of students’ general awareness levels, their practices regarding
solid waste management, and their attitudes towards it. The use of percentages
alongside frequencies allowed for easier interpretation and comparison across

different items and constructs.

Mean scores were also calculated for each of the three constructs; awareness,
practices, and attitudes. The mean represented the average response per item, which
was useful in determining the trend or inclination of students towards each aspect of
solid waste management. SPSS Version 27 software allowed for the generation of
detailed output tables, including frequencies, percentages, and mean values.
Furthermore, consistency checks were done during data entry to ensure data accuracy,
and where necessary, data cleaning was carried out to remove or correct anomalies

such as missing responses or outliers.

3.10 Ethical Considerations

Ethical considerations are fundamental to any research involving human participants,
as they ensure the protection of participants’ rights, safety, and dignity throughout the
research process (Cacciattolo, 2015). This study involved collecting data from

students across four senior high schools in the New Juabeng North Municipality; Pope
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John Senior High and Minor Seminary, Ghana Senior High School (GHANASS),
Oyoko Methodist Senior High School, and Seventh Day Adventist (SDA) Senior
High School. Prior to the commencement of data collection, official introductory
letters were granted by the Department of Integrated Science Education at the
University of Education, Winneba, to the four schools in the New Juabeng North
Municipality. Approval was formally granted by the respective school authorities
before the researcher and research assistant were allowed access to the school
premises and students. These letters outlined the purpose of the study, the nature of
the data to be collected, the duration of the study, and assurances of confidentiality

and voluntary participation.

Informed consent is a core principle in ethical research, and as such, the researcher
met directly with the participants, students in the selected schools, to explain the
purpose, scope, and procedures of study clearly and understandably. The discussion
also included the timeframe for completing the data collection, what participation
would involve (i.e., observation and questionnaire), and how the data would be used.
Students were informed that their participation was entirely voluntary, and they were
free to decline participation or withdraw at any point without facing any form of
penalty or disadvantage. Consent was obtained verbally due to the age range of
participants and the nature of the research. The anonymity and confidentiality were
maintained when participants were asked not to write their names or any identifiable
personal details on the questionnaires. All responses were coded and stored securely,
and no information that could be traced back to individual students or schools was
included in the data analysis or final reporting. This measure helped to protect

participants from any potential risks associated with disclosure of their identities.
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The researcher also assured participants that the data collected would be used solely
for academic and research purposes and would not be shared with any third party
outside the research context. The storage of data was done responsibly, with access
limited to the researcher and research assistant. Hard copies of completed
questionnaires were kept in a locked cabinet, while digital data were stored on a
password-protected computer. In addition, the study was guided by the ethical
principles of respect for persons, beneficence, and justice. The researcher took care
not to impose any form of bias or prejudice based on race, religion, gender, or cultural
background. All students were treated equally, and the study design ensured that no
group was disadvantaged or excluded. The study did not cause any physical,
emotional, or mental harm to the participants. The tools used to collect data were safe
and did not involve any contact or discomfort. Also, the questionnaire items were
simple and did not ask about private or sensitive issues. Moreover, the researcher
conducted all activities in an environment that allowed students to feel comfortable

and free from external pressure. This was necessary to ensure subject privacy.
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CHAPTER FOUR

RESULTS AND DISCUSSION

4.0 Overview

This chapter presents and analyses the data collected through the use of a checklist
and a questionnaire. The data focused on two main areas: the types of solid wastes
generated within the New Juabeng North Municipality and the level of awareness,
attitudes, and practices of students regarding sustainable solid waste management.
The checklist provided a systematic account of the different categories of solid waste
produced in the study area, while the questionnaire captured students’ awareness,
attitudes, and practices on how waste should be properly managed to promote
sustainability. The chapter does not only describe the types of waste identified and
their sources but also explores the extent to which students are conscious of the
environmental and health implications of poor waste management. In addition, it
sheds light on the attitudes that guide students’ day-to-day practices, such as
segregation of waste, recycling, reuse, and proper disposal methods. Furthermore, the
discussion integrates the findings from the checklist and questionnaire, drawing
connections between the types of waste generated and how students respond to them
in practice. This allows for a more comprehensive understanding of the challenges
faced in promoting sustainable solid waste management and the potential strategies

that can be adopted to improve students’ involvement.

4.1 Research Question 1: What are the different types of solid waste generated in
the selected schools within the New Juabeng North Municipality?

This section focused on the categories of solid wastes produced in all the campuses of
the selected schools in the New Juabeng North Municipality based on the sampled

population. This was sampled according to the checklist and it is presented in Table 1.
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Table 1

Frequency Distribution of the Types of Solid Wastes Generated

No. Type of Solid Waste Generated Frequency
1 Leftover food and fruit/vegetable peels (organic waste) 52
2 Used notebooks and exercise books 60
3 Examination papers and test scripts 65
4 Empty water sachets 72
5 Beverage plastic bottles and food wrappers 80
6 Broken pens, rulers, and stationery plastics 88
7 Discarded plastic bags and packaging materials 95
8 Obsolete electronic devices (e-waste) 100
9 Damaged metal furniture and cans 110
10  Broken glass windows or lab apparatus 120
11  Used sanitary pads and tissues 130
12 Torn school uniforms and worn-out sportswear (textile waste) 140
13 Discarded mattresses and dormitory bedding 150
14  Administrative paper waste (letters, memos, printed reports) 160
15  Packaging boxes and cartons (from deliveries/stores) 170

Source: Field Data, 2025

Table 1 revealed a wide variety of solid wastes generated across the four senior high
schools in the New Juabeng North Municipality. The data showed notable variations
in the frequency of different waste types, providing insight into the daily activities of
students as well as institutional practices that contribute to waste generation. The
waste items recorded in this study were identified mainly from designated waste bins,
open dumping points, and visible disposal areas within the school compounds, rather
than from distant landfill sites. Observations focused on locations such as dormitory
surroundings, classroom blocks, dining areas, waste collection points, and informal
dumping spots within the school premises. Organic waste, particularly leftover food
and fruit or vegetable peels, was the least frequent (52 occurrences). This relatively
lower count may be attributed to the fact that food residues are often disposed of
immediately after meals, sometimes outside designated collection points, or that some
organic matter is repurposed informally, such as being fed to animals. Despite being
lower in frequency compared to other categories, organic waste still represents a

significant component of the school environment’s solid waste stream.
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Paper waste was another common type, represented by used notebooks and exercise
books (60), examination papers and test scripts (65), and administrative paper waste
(160). Among these, administrative paper waste recorded one of the highest
frequencies, indicating that schools generate a substantial amount of documents
through office activities such as memos, reports, and official letters. This underscores
the need for strategies like digitization and double-sided printing to reduce excessive
paper use. It is important to note that some of these waste types, particularly
examination scripts and administrative documents, are not directly generated by
students but are institutional by-products of academic assessment and school
administration. Their presence therefore reflects systemic operational processes rather

than students’ personal disposal behaviours.

Plastic waste emerged as a dominant category, reflecting students’ reliance on
packaged food and beverages. Empty water sachets (72), beverage plastic bottles and
food wrappers (80), broken pens, rulers, and stationery plastics (88), and discarded
plastic bags and packaging materials (95) collectively contributed a large portion of
the total waste observed. These figures point to the growing challenge of single-use
plastics in the school environment, which, if not properly managed, can create serious

environmental hazards due to their non-biodegradable nature.

Less frequent, but still notable, were wastes related to infrastructure and equipment,
such as obsolete electronic devices (100), damaged metal furniture and cans (110),
and broken glass from windows or laboratory apparatus (120). These categories are
largely institutional wastes that arise from maintenance, replacement, and
infrastructure deterioration rather than daily student activities. For example, obsolete
electronic devices often originate from school offices or ICT laboratories, while

damaged furniture and broken glass typically result from long-term wear and tear or
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facility upgrades. Their inclusion in the waste stream therefore reflects institutional
lifecycle management issues rather than students’ consumption patterns. It is also
important to clarify that these items were mostly observed at storage areas,
maintenance zones, or near waste collection points awaiting disposal, rather than
being found scattered randomly across school compounds. Their presence therefore
indicates delayed removal or inadequate disposal systems rather than continuous daily

generation.

Sanitary waste, including used sanitary pads and tissues, recorded a relatively high
frequency (130). This category is particularly sensitive and requires proper disposal
systems to prevent health risks and maintain hygienic conditions, especially in
dormitories and washrooms. Similarly, textile wastes such as torn uniforms and worn-
out sportswear (140), as well as discarded mattresses and dormitory bedding (150),
highlight the contributions of boarding facilities to the waste stream, with

replacements occurring as items become worn out over time.

The most frequent category observed was packaging boxes and cartons from school
deliveries and stores (170). This suggests that institutional operations, such as
procurement of supplies, contribute significantly to waste generation alongside
student activities. These bulky materials, though recyclable, can create storage and
disposal challenges if not properly managed. Field observations further showed that
many of these cartons accumulated near storerooms, dining halls, and waste collection
zones, often due to irregular waste collection schedules or lack of adequate recycling

systems.

The findings indicate that solid waste generation in the schools is highly diverse,

ranging from organic and paper waste to plastics, metals, textiles, and electronic
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waste. While student consumption patterns, such as reliance on packaged foods and
bottled water, play a major role, a substantial portion of the waste stream originates
from institutional activities including administration, procurement, infrastructure
maintenance, and academic processes. The pattern of waste accumulation observed
suggests that the main challenge was not only the volume of waste generated but also
the management of waste at collection points, including overloaded bins, temporary
dumping areas, and delays in evacuation to final disposal sites. This demonstrates that
effective school waste management strategies must address both behavioural factors

among students and systemic operational practices within the institutions.

The observed pattern of solid waste in the four selected senior high schools in the
New Juabeng Municipality closely reflects the multidimensional character of school-
generated refuse described in the literature. As Hannan et al. (2015) note, solid waste
comprises a wide spectrum of discarded materials from varied sources; similarly, the
schools’ waste profile reflects the multiple daily activities that occur within
educational settings, including feeding, teaching, administration, maintenance, and
residential life. This plurality of sources helps explain why the waste stream includes
both frequently discarded consumables and intermittent bulky or hazardous items,
emphasising the complexity of managing waste in growing school environments

(Boateng et al., 2022).

The prominence of paper-based materials among the wastes is consistent with
Nkansah and Boakye’s (2020) observation that schooling processes still rely heavily
on printed materials in many developing contexts. The presence of classroom-
generated paper and institutional documents highlights a dual origin: instructional use
on the one hand, and administrative operations on the other. This split points to

opportunities to reduce overall paper throughput by addressing institutional practices
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such as record-keeping and procurement alongside classroom habits. Mensah and
Danquah (2023) further emphasise that paper makes up a substantial portion of school
waste streams, reinforcing the importance of targeted reduction strategies at both

pedagogical and administrative levels.

The observed pattern of solid waste in the four selected senior high schools in the
New Juabeng Municipality closely reflects the multidimensional character of school-
generated refuse described in the literature. As Hannan et al. (2015) note, solid waste
comprises a wide spectrum of discarded materials from varied sources; similarly, the
schools’ waste profile reflects the multiple daily activities that occur within
educational settings, feeding, teaching, administration, maintenance, and residential
life. This plurality of sources helps explain why the waste stream includes both
frequently discarded consumables and intermittent bulky or hazardous items,
emphasising the complexity of managing waste in growing school environments
(Boateng et al., 2022). The prominence of paper-based materials among the wastes is
consistent with Nkansah and Boakye’s (2020) observation that schooling processes
still rely heavily on printed materials in many developing contexts. The presence of
classroom-generated paper and institutional documents highlights a dual origin:
instructional use on the one hand, and administrative operations on the other. This
split points to opportunities to reduce overall paper throughput by addressing
institutional practices (for example, record-keeping and procurement) as well as
classroom habits. Mensah and Danquah (2023) emphasise on paper making up a
substantive portion of school waste streams is relevant here: any effort to manage
school waste must therefore consider paper reduction strategies at both pedagogical

and administrative levels.
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Plastic waste, visible in the form of packaging, bottles, sachets and single-use
stationery components, aligns with the concerns raised by Uche and Okonkwo (2022)
about the high share of plastics in school waste. The ubiquity of convenient, packaged
food and bottled beverages in school life generates a persistent litter problem and
long-lived environmental burden because such materials are non-biodegradable. The
findings therefore reflect the literature’s warning that changing consumption patterns,
particularly growing dependence on packaged foods, increase plastic pollution in
institutional settings. This also implies a need to target behavior as well as supply
chains: reducing plastic waste in schools entails both student-level awareness and
interventions that reduce the inflow of single-use packaging. E-waste and other
equipment-related discards in the schools reflect the phenomenon Amankwah et al.
(2021) describe, whereby increasing deployment of electronic devices for instruction
and administration yields a nascent but important waste category. Although generated
less frequently than daily consumables, electronic waste requires special handling
because of hazardous components; its presence in school waste underlines the need
for formal collection and safe disposal channels that prevent environmental

contamination and protect school occupants’ health.

Metal and glass wastes, stemming from damaged furniture, fittings, and laboratory
apparatus correspond with the study of Tagoe and Essel’s (2023) observations about
injury risks and the need for cautious handling. These materials may be less
voluminous than plastics or paper in the everyday tally, but they pose acute physical
hazards and, in the case of laboratory-derived glass and chemical residues, potential
chemical risks. Schools with active laboratory programmes or aging infrastructure are
particularly vulnerable to these risks, reinforcing the literature’s point that waste

management must attend to both frequency and hazard potential. Textile wastes such
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as worn uniforms, bedding and mattresses corroborate Owusu-Agyemang and
Yeboah’s (2021) account of bulky textile discard in boarding contexts. Because such
items occupy significant storage space and are not readily processed through ordinary
recycling streams, their management presents logistical and financial challenges for
schools. The boarding-school dimension therefore compounds waste management
needs: residential life produces episodic, high-volume wastes that differ from daily

disposables and call for tailored solutions.

Sanitary waste surfaced as a sensitive yet substantial component of the waste profile,
resonating with the study of Darko et al. (2022) whose work was on the rise of
sanitary disposables in schools alongside increased female enrollment. The cultural
taboos and infrastructural gaps associated with sanitary waste mean that it is often
mishandled, with implications for hygiene and dignity particularly in female
dormitories and shared washrooms. The literature’s emphasis on inadequate facilities
and social stigma highlights that technical solutions (e.g., appropriate bins and
disposal systems) must be paired with education and culturally sensitive approaches
to change practice. The findings exemplify how student behaviours, institutional
procurement and administrative practices jointly shape the composition and
management challenges of school solid waste, an observation that the reviewed
scholars collectively emphasize. The data validate the literature’s call for integrated
responses that combine waste segregation at source, reduction in paper and plastic
through institutional policy, provision of safe disposal routes for hazardous and

sanitary waste, and targeted interventions for bulky textiles and e-waste.
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4.2 Research Question 2: What are students’ awareness about sustainable solid

waste management in the New Juabeng North Municipality?

Table 2

Students’ Awareness of Sustainable Solid Waste Management

No. Item A (%) N (%) D (%) Mean

1 I know what sustainable solid waste 63 11 6 (7.5%) 2.71
management means. (78.8%)  (13.8%)

2 I have been taught how to properly 56 14 10 2.58
separate different types of waste in (70.0%) (17.5%) (12.5%)
school.

3 [ am aware that improper disposal of 69 7 (8.8%) 4(5.0%) 2.81
waste can harm human health and the  (86.3%)
environment.

4 I understand that some waste 67 8 5(6.3%) 2.78
materials (e.g., plastic) take years to (83.8%) (10.0%)
decompose.

5 I can identify which materials can be 61 10 9 2.65
recycled and which cannot. (76.3%) (12.5%) (11.3%)

6 I am aware of the waste management 53 14 13 2.50
policies or rules in my school. (66.3%) (17.5%) (16.3%)

7 Posters or awareness materials on 50 15 15 2.44
waste management are available in (62.5%) (18.8%) (18.8%)
my school.

8 My school regularly educates us on 55 12 13 2.53
how to manage waste sustainably. (68.8%) (15.0%) (16.3%)

9 I have seen or participated in waste 52 12 16 2.45
segregation or recycling activities in ~ (65.0%) (15.0%) (20.0%)
my school.

10 I believe students play a key role in 68 8 4(5.0%) 2.80
helping schools manage waste (85.0%) (10.0%)
effectively.

11 1know that electronic waste (e-waste) 61 11 8 2.66
needs to be disposed of differently (76.3%) (13.8%) (10.0%)
from regular waste.

12 I believe waste management should 66 9 5(6.3%) 2.76
be part of our school curriculum. (82.5%) (11.3%)

13 I am aware that composting 59 12 9 2.63
biodegradable waste helps improve (73.8%) (15.0%) (11.3%)
soil fertility in school.

14 I often discuss with classmates the 56 15 9 2.59
importance of proper waste (70.0%) (18.8%) (11.3%)

management in school.

Source: Field Data, 2025

Table 2 presents students’ awareness of sustainable solid waste management across

several dimensions. The findings generally indicate a high level of awareness among
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the respondents. Most students demonstrated strong understanding of key
environmental concepts. A large majority indicated that they knew what sustainable
solid waste management means, and an even higher proportion recognized that
improper waste disposal can harm human health and the environment. Similarly,
many students understood that certain materials, particularly plastics, take a long time
to decompose. These high mean scores show that students possess substantial
knowledge of the environmental implications of waste and the need for proper

management.

Awareness related to specific waste management practices was also relatively high.
Most respondents reported that they could identify recyclable materials and
understood that electronic waste requires special disposal methods. In addition, many
students agreed that composting biodegradable waste improves soil fertility. These
findings suggest that students are not only aware of general waste management
concepts but also have knowledge of specific sustainable practices. Students also
showed strong recognition of their role in promoting sustainable waste management.
A large majority agreed that students play a key role in helping schools manage waste
effectively and supported the inclusion of waste management education in the school
curriculum. This reflects positive environmental attitudes and a sense of responsibility

toward sustainability.

However, awareness related to institutional support systems was comparatively lower.
Fewer students indicated awareness of existing school waste management policies,
and many reported limited visibility of posters or awareness materials within their
schools. Similarly, participation in practical activities such as waste segregation or
recycling was not widespread. These lower mean scores suggest that although

students are knowledgeable about waste management, they may have limited
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exposure to structured school-based programs and practical engagement
opportunities. The results indicate that students possess strong theoretical awareness
of sustainable solid waste management, particularly regarding environmental impacts,
recycling, and personal responsibility. Nevertheless, the findings also reveal gaps in
institutional awareness, practical exposure, and visibility of school-led initiatives.
This suggests that while students understand waste management concepts, schools
need to strengthen implementation through clear policies, regular awareness

campaigns, and hands-on sustainability activities.

Several authors have argued that awareness alone does not guarantee action (Jerath,
2021; Kwarteng, 2017; Debrah et al., 2021), and the present data mirror that gap.
While students display clear understanding of core concepts such as the
environmental and health harms of improper disposal, the persistence of non-
biodegradable materials, and the distinct handling needs of certain waste streams.
Their reports point to less consistent exposure to school policies, visible awareness
materials, and hands-on segregation or recycling activities. This mixed profile is
precisely the type of knowledge—practice disjunction highlighted repeatedly in
empirical studies. The literature on communication and education helps explain why
knowledge can be high while practice remains uneven. Morara et al. (2023)
demonstrate the power of strategic mass-media campaigns to raise awareness at scale;
similarly, formal education and classroom discussions have been shown to improve
pupils’ understanding (Aforo, 2020). The students’ strong conceptual knowledge in
the present study suggests that some combination of messaging and classroom
exposure is reaching learners which consistent with these findings. However, studies
that evaluate interventions with a practical component (e.g., Nurul-Azita et al., 2020)

show that hands-on demonstrations and community-based activities are far more
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effective at converting awareness into habitual practice. The relative scarcity of
reported participation in segregation and recycling initiatives in the schools indicates
that such practical engagement is not yet widespread, which helps account for the

limited translation of knowledge into sustained behaviour.

Policy awareness emerges as a critical lever for behaviour change in both the current
data and the literature. Emmanouil et al. (2024) used the Theory of Planned Behavior
to predict waste source separation and found that awareness of specific waste-
management policies significantly predicts pro-environmental attitudes and actions; in
our case, the students’ lower awareness of formal school policies likely undermines
efforts to institutionalize sustainable behaviours. This echoes Twumasi-Kwarteng’s
(2017) and Ghanbari et al.’s (2020) conclusions that policy visibility, enforcement
and public education must go hand-in-hand to raise participation levels; without clear,
communicated, and enforced policy frameworks, well-intentioned students have
limited structural incentives to act consistently. Contextual and cultural factors also
play a part. Mohd Nasir et al. (2023) and other regional studies stress that cultural
values and perceived personal responsibility shape how people respond to awareness
campaigns. The students’ readiness to endorse education on waste management and
their expressed belief in student roles suggest favourable attitudes, yet broader social
and infrastructural constraints such as inadequate disposal facilities or norms that
tolerate burning or indiscriminate dumping may impede practice. Where local or
institutional norms are not supportive, awareness campaigns alone will not produce
lasting change; messages must be culturally attuned and reinforced by visible

facilities and routines.
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Practical, incentive-based and participatory strategies recommended by recent studies
are directly applicable to the schools. Kamanga et al. (2024) and Agya et al. (2024)
point to public awareness campaigns combined with incentives, improved
communication, and community engagement as means to boost participation.
Translating this evidence into the school context implies introducing regular practical
exercises (e.g., school composting projects, recycling drives, and e-waste drop-off
days), recognition schemes for student groups, and clearer communication about
school rules and responsibilities. Such measures replicate the successful elements of
the Nurul Azita et al. (2020) interventions, where practical demonstrations produced
measurable shifts in behaviour. The role of formal education and curriculum

integration cannot be overstated.

Debrah et al. (2021) underscore a recurring shortcoming in developing-country
settings: students often have positive attitudes and theoretical awareness but lack
practical, curriculum-embedded instruction that teaches them how to act. The
students’ affirmative stance that waste management should be part of the curriculum
aligns with this recommendation embedding SWM into lessons would pair knowledge
with guided practice, creating routine opportunities for skills acquisition and
behavioural reinforcement. The students’ responses reflect a favourable starting point,
sufficient awareness but also reveal structural and programmatic gaps that inhibit

behaviour change.

88



University of Education,Winneba http://ir.uew.edu.gh

4.3 Research Question 3: What are students’ practices towards sustainable solid

waste management in the New Juabeng North Municipality?

Table 3

Students’ Practices towards Sustainable Waste Management

No. Item A (%) N (%) D (%) Mean

1 I regularly categorise my waste into 22 14 44 1.73
biodegradable and non-biodegradable materials.  (27.5%) (17.5%) (55.0%)

2 I often recycle plastic, paper, or metal waste 18 12 50 1.60
instead of disposing of them in the general bins.  (22.5%) (15.0%) (62.5%)

3 I use separate bins for different types of waste 16 10 54 1.53
at school. (20.0%) (12.5%)  (67.5%)

4 I dispose of electronic waste (e.g., old phones 20 12 48 1.65
or batteries) properly through designated (25.0%) (15.0%) (60.0%)
collection points.

5 I avoid burning waste and encourage others to 26 10 44 1.78
do the same. (32.5%) (12.5%) (55.0%)

6 I participate in school clean-up exercises or 24 12 44 1.75
waste collection activities. (30.0%)  (15.0%) (55.0%)

7 I have been involved in environmental or waste 18 14 48 1.63
management clubs or campaigns in school. (22.5%) (17.5%) (60.0%)

8 I have practiced composting or disposing of 15 13 52 1.54
food waste in a compost pit or bin. (18.8%) (16.3%) (65.0%)

9 I properly dispose of waste when in public 28 12 40 1.85
places like markets, schools, or parks. (35.0%) (15.0%) (50.0%)

10 I have reported or discouraged improper waste 19 15 46 1.66
disposal when I see it happening. (23.8%) (18.8%) (57.5%)

11  Tapply what I learn about sustainable waste 21 14 45 1.70
management in my daily life. (26.3%) (17.5%) (56.3%)

12 Italk to my peers or family members about 22 13 45 1.71
better ways to manage household or school (27.5%) (16.3%) (56.3%)
waste.

13 Ifind it easy to practice sustainable waste 17 11 52 1.56
management due to the availability of facilities  (21.3%) (13.8%) (65.0%)

(bins, signs).

14 I take part in school projects or assignments 20 12 48 1.65
that involve practical waste management (25.0%) (15.0%)  (60.0%)
activities.

15  Ibelieve I have a personal responsibility in 30 14 36 1.93
helping improve waste management in my (37.5%) (17.5%) (45.0%)

community.

Source: Field Data. 2025

Table 3 presents students’ practices regarding sustainable solid waste management.

The findings reveal generally low levels of practical engagement, despite relatively

high awareness reported earlier. Most students did not consistently categorize waste,

recycle materials, or use separate bins for different waste types. Similarly, proper
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disposal of electronic waste, composting, and participation in school clean-up
exercises were limited. Burning of waste remained common, indicating that
environmentally harmful practices persist. Engagement in environmental clubs,
campaigns, or school projects involving waste management was minimal, suggesting
a lack of structured opportunities for students to apply their knowledge. Additionally,
the availability of facilities such as bins and awareness signs appeared inadequate to

support sustainable practices.

Among the items assessed, personal responsibility for improving community waste
management recorded the highest mean, indicating that students recognize their role
in promoting sustainability. However, this recognition has not yet translated into
consistent practice, as reflected by low engagement in most activities. The data depict
a clear gap between awareness and practice. While students understand the
importance of sustainable waste management, institutional support, practical
opportunities, and infrastructure are insufficient, limiting the translation of awareness
into action. This underscores the need for schools to provide more hands-on
initiatives, accessible facilities, and structured programs to encourage active

participation in sustainable waste management.

The findings on students’ practices towards sustainable solid waste management
(SSWM) reveal that while awareness may be relatively high, actual adoption of
sustainable behaviours is limited. This observation reflects a wider trend in both
Ghana and other developing contexts where awareness has not translated into
consistent practice. Cobbinah et al. (2017), Mudu et al. (2022), and Owusu-Ansah et
al. (2021) have long emphasised that poor waste practices remain a major challenge to
public health and environmental quality in Ghana. The present results reflect this

concern, as many students showed reluctance or inability to engage in activities such
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as recycling, waste segregation, composting, or proper disposal of e-waste, pointing to
structural and behavioural barriers. Similar patterns have been reported in other
Ghanaian settings. For example, Mensah and Larbi (2021) observed in Kumasi that
although some households practised basic waste sorting, the majority still disposed of
unsorted waste in communal bins, which made recycling efforts ineffective. The
current findings align with this, suggesting that even where awareness exists, practical
limitations and ingrained habits obstruct sustainable behaviour. Ofori et al. (2022)
further identified lack of facilities and weak institutional support as barriers to best
practices in Cape Coast, a conclusion that resonates with the students’ limited access

to separate bins and proper disposal systems in their schools.

The gap between knowledge and practice has been a recurring theme in sustainable
solid waste management. Agyemang and Obour (2023) demonstrated that students
exposed to environmental education programs were more likely to participate in
recycling, while Asare and Boateng (2023) found that sensitization campaigns among
market vendors fostered sustainable waste practices. In contrast, the current results
suggest that without structured, consistent, and practical environmental education,
students may recognize the importance of sustainable waste management but fail to
actively engage in it. This supports Ahmed et al. (2021), who argued that awareness
alone does not guarantee behavioural change when cultural practices and inadequate
infrastructure constrain action. Schools are uniquely positioned to model and instill
sustainable behaviours. Adjei and Darkwah (2022) emphasised that students who
actively participate in school environmental clubs and campaigns tend to adopt better
practices both in school and at home. However, in this case, participation in such
clubs and school projects was generally limited, reinforcing Dlamini and Ntuli’s

(2021) claim that collaboration between schools and local waste management
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authorities, alongside integration of practical waste management into curricula, is
essential for long-term change. The lack of hands-on opportunities in schools weakens

students’ ability to translate theoretical knowledge into real-life application.

Nketiah et al. (2023) similarly noted that familiarity with sustainability concepts is
insufficient without targeted interventions, including demonstrations and community
participation. The relatively low engagement of students in composting and recycling
activities echoes this, suggesting that practical exposure remains inadequate.
Moreover, gender dynamics may also play a role. Adomako and Tetteh (2023) found
that female students were more engaged in sustainable practices, partly due to their
roles in domestic hygiene. If similar trends apply here, it would imply that male
students may be less actively involved, which could explain some of the low levels of
participation. Structural barriers also continue to shape behaviour. The limited access
to adequate facilities such as waste bins, signage, and recycling points reported in this
study aligns with the observations of Gyasi and Frimpong (2023), who stressed that
government investment and institutional commitment are vital to overcoming
infrastructural gaps. The absence of such support reduces students’ capacity to put
sustainable practices into action, even when they feel personally responsible for waste
management. This emphasises Oliveira et al. (2021)’s conclusion that countries which
successfully combine public education, infrastructure, and community participation
experience stronger compliance with sustainable practices. Therefore, the findings
indicate that while students generally recognise their personal responsibility toward
SSWM, their practices remain limited due to insufficient facilities, lack of structured
programs, and inadequate opportunities for experiential learning. These support the

broader consensus in the literature that behavioural change is not achieved through
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awareness alone. Rather, it requires a convergence of education, supportive

infrastructure, institutional coordination, and inclusive policies (Woko, 2019).

4.4 Research Question 4: What are students’ attitudes toward sustainable solid

waste management in the New Juabeng North Municipality?

Table 4

Students’ Attitudes towards Sustainable Solid Waste Management

No. Item A%) N(%) D (%) Mean

1 I believe proper waste management is important for 72 5(6%) 3(4%) 2.86
protecting the environment. (90%)

2 I feel responsible for how I dispose of my waste, both at 70 6 (7%) 4(5%) 2.83
home and in school. (88%)

3 I am motivated to separate waste into different 60 12 8 2.65
categories (e.g., plastic, food, paper) before disposal. (75%) (15%) (10%)

4 I think sustainable waste management should be the 71 6(8%) 3(3%) 2.86
responsibility of everyone, not just school authorities. (89%)

5 I find it convenient to follow proper waste disposal 58 14 8 2.63
practices at school. (73%) (18%)  (10%)

6 I am discouraged from practicing proper waste 30 18 32 1.98
management because my community does not do the (38%) (22%)  (40%)
same.

7 I believe male and female students should equally 69 709%) 4(5%) 2.81
participate in school cleaning and waste management (86%)
tasks.

8 I think teachers should set a good example in how they 73 5(6%) 2(3%) 2.89
manage their own waste in school. (91%)

9 I am more likely to manage my waste properly when 65 10 5(6%) 2.75
teachers talk about its environmental impact. (81%) (13%)

10 I feel that waste management is not a priority in my 28 14 38 1.88
community. (35%) (18%)  (48%)

11 I believe it is acceptable to dump waste in open spaces 20 10 50 1.63
when no bin is available. (25%) (13%)  (63%)

12 I think school campaigns and education about proper 68 8 4 (5%) 2.80
waste practices help change how students behave. (85%) (10%)

13 I am interested in joining environmental or waste 62 12 6 (8%) 2.70
management clubs in school. (78%) (15%)

14 1 think laws about waste management should be strictly 70 6 (8%) 4(5%) 2.83
enforced in our communities. (88%)

15 I believe public education and awareness programs can 72 5(6%) 3(4%) 2.86
help change people's attitudes toward waste. (90%)

Source: Field Data, 2025

Table 4 highlights students’ attitudes towards sustainable waste management. The

findings indicate that students generally hold strongly positive attitudes. Most

recognized the importance of proper waste management, felt personally responsible

for their actions, and supported both individual and collective responsibility in
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maintaining sustainability. Teacher influence and school campaigns were perceived as
effective motivators for proper waste management, with students showing strong
interest in participating in environmental clubs and related activities. Practical
challenges and community influence were less encouraging. A smaller proportion of
students felt discouraged by their communities’ waste practices or recognized that
waste management is not a priority locally. Similarly, attitudes towards open dumping
were largely negative, indicating that students rejected irresponsible disposal habits.
The results show that students are environmentally conscious, supportive of
educational and legal interventions, and willing to take personal responsibility, though
external factors such as community practices and facility availability can moderate
their engagement. The consistently high mean scores for most items reflect a strong

positive orientation toward sustainable solid waste management.

Students generally express pro-environmental orientations, personal responsibility,
and support for institutional measures such as education and law enforcement. These
favourable dispositions are important because, as Tuu (2023) argues, attitudes are
central determinants of whether environmental projects succeed or fail. The students’
largely positive stance therefore offers a useful starting point for program design but
the literature warns that positive attitudes alone are rarely sufficient to secure
behaviour change. Several studies help explain why the current attitudinal profile,
while encouraging, must be purposefully converted into practice. Owusu-Ansah et al.
(2022) found that broad public recognition of the harms of poor waste management
did not automatically translate into consistent segregation and disposal behaviours.
That gap between what people think and what they do is echoed across contexts:
favourable attitudes create receptivity, but without concrete opportunities, skills, and

enabling environments, behaviour often remains unchanged. Thus, the students’
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readiness to endorse responsibility, education, and legal measures should be read as

potential.

The role of educators and schools is especially salient in the literature and directly
relevant to the attitude findings. Adongo et al. (2024) show that teachers who are
aware of environmental harms and who model responsible waste behaviours can
significantly influence learners’ commitment to sustainable practices. Where students
look to teachers as role models and report being more receptive when teachers discuss
environmental impacts, schools have an immediate lever to turn positive attitudes into
routine actions: teacher modelling, curricular emphasis, and regular classroom
reinforcement. This view is reinforced by research showing that school-based clubs,
projects and practical exercises strengthen students’ translation of attitude into
practice (Adjei & Darkwah, 2022; Dlamini & Ntuli, 2021). Henyo et al. (2023)
highlight that sanitation roles in some schools are gendered, which can shape how
boys and girls view their responsibilities. If students broadly endorse equal
participation in cleaning and waste tasks, that attitudinal support is important but it
must be accompanied by deliberate efforts to remove gendered barriers so that both
boys and girls are empowered to practise and lead SSWM activities. Programs that are
gender-sensitive and that explicitly invite diverse student leadership will better

capitalise on positive attitudes.

Community context and social norms can either reinforce or undermine school gains.
Sarpong-Anane (2015) documented community behaviours that de-prioritise proper
disposal, and the literature shows that such external norms can dampen students’
likelihood of sustaining good practice when they are outside school. This points to the

need for coordinated school-community outreach: favourable student attitudes are
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more likely to translate into consistent action when community norms, municipal
services, and enforcement align with school messages. Aladago et al. (2024)
emphasise social and behaviour change communication (SBCC) as a vehicle for
shifting long-standing practices by using culturally sensitive, targeted messaging and

by engaging audiences repeatedly.

The students’ positive views about education and campaigns suggest that well-
designed SBCC combined with demonstrations and participatory activities would be
well received and could accelerate uptake of sustainable behaviours. It converges on
the need for an integrated approach. Yamtana et al. (2023) and other reviews argue
that attitudes must be supported by infrastructure, policy, and community
engagement. In practice this means pairing the current pro-environmental attitudes
with concrete measures: curriculum integration and teacher training; visible, enforced
school policies; adequate facilities (segregated bins, composting sites, e-waste
collection points); routine practical activities and clubs; and outreach to align
community norms and municipal services. Such a multifaceted strategy addresses the
common structural barriers noted across studies, lack of facilities, weak enforcement,
and limited practical instruction and is the most reliable route from attitude to
sustained practice. The attitudinal profile is encouraging: students value
environmental protection, accept personal and collective responsibility, and support

education and enforcement as tools for change.
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CHAPTER FIVE

SUMMARY, CONCLUSION, RECOMMENDATIONS AND SUGGESTIONS
FOR FURTHER STUDIES

5.0 Overview

This chapter of the study deals with the summary of the study, conclusion,

recommendations and suggestions for further studies.

5.1 Summary of the Study

The study aimed to assess sustainable solid waste management practices in selected
senior high schools in the New Juabeng North municipality. This study was
conducted in four selected senior high schools in the New Juabeng North
Municipality Descriptive survey was used as a research design where purposive and
simple random sampling techniques were used to select 80 senior high school
students. Observation checklist and questionnaire were the instruments used to collect
the data. Statistical Package for Social Sciences (SPSS) version 27.0 was used to
analyse the data into frequency, percentages and means. The following were the

findings or outcomes of the survey;

5.1.1 Different Types of Solid Waste Generated in the Selected Schools within the
New Juabeng North Municipality

The findings revealed that plastics and paper were the most common wastes generated

in the selected schools, largely due to students’ reliance on packaged food and

beverages, as well as routine school documentation and office work. Sanitary waste,

textiles from uniforms and dormitory items, and electronic or infrastructural waste

also featured significantly, reflecting both student activities and institutional

operations. Organic waste appeared less frequent, likely because of immediate
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disposal or informal reuse, but still formed part of the waste profile. Packaging boxes
and cartons were the most frequent, showing the impact of school procurement and
supplies. Waste generation in the schools is shaped by both daily student consumption
and broader institutional practices, with plastics, paper, and bulky waste streams

standing out and requiring targeted disposal and recycling strategies.

5.1.2 Students’ Awareness about Sustainable Solid Waste Management in the New
Juabeng North Municipality
The findings showed that students in the New Juabeng North Municipality had
generally high awareness of sustainable solid waste management. Most of them
understood the dangers of improper waste disposal, the persistence of plastics, the
importance of recycling, and the need for proper handling of e-waste. They also
recognised their own role in managing waste and supported the inclusion of waste
management in the school curriculum. However, awareness of school policies,
posters, and campaigns was relatively low, and participation in practical activities like
waste segregation and recycling was limited. While students’ knowledge and attitudes
were strong, institutional support and hands-on opportunities were not consistent. This
suggests that although students are well-informed, schools need to strengthen
awareness programs and provide more practical initiatives to ensure sustainable

practices.

5.1.3 Students’ Practices towards Sustainable Solid Waste Management in the New
Juabeng North Municipality

The findings revealed that students’ actual practices of sustainable solid waste

management were generally low, despite their awareness of its importance. Most

students did not regularly separate biodegradable from non-biodegradable waste,
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recycle materials, or use separate bins, with very few engaging in composting or
proper e-waste disposal. Participation in school clean-up exercises, environmental
clubs, and projects was also limited, and many did not consistently apply what they
learned in daily life or encourage peers and family to adopt better practices. Facilities
such as bins and awareness signs were noted to be insufficient, creating further
barriers. However, a relatively higher number of students acknowledged their
personal responsibility in contributing to better waste management in their
communities, though this recognition did not consistently translate into action.
Overall, the results suggest that while students recognise the value of sustainable
waste management, their active engagement remains weak, pointing to a gap between

knowledge and practice.

5.1.4 Students’ Attitudes toward Sustainable Solid Waste Management in the New
Juabeng North Municipality
The findings showed that students generally held very positive attitudes toward
sustainable solid waste management. Most of them strongly recognised the
importance of proper waste practices, felt personally responsible, and supported the
idea that sustainability should be a shared responsibility rather than left to school
authorities alone. They also valued the role of teachers as role models, with many
indicating they were more likely to manage waste properly when guided by teachers’
actions and discussions. Students endorsed gender equality in waste management
tasks and supported the inclusion of campaigns, education, and school clubs to
promote sustainable practices. They further believed in the enforcement of waste
management laws and the power of public education to change attitudes. At the same
time, weaker attitudes were noted in relation to community influence, as some

students reported discouragement due to poor community practices and recognized
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that their communities often failed to prioritize waste management. However, most
still rejected irresponsible behaviors such as open dumping. The findings reflect a
strong environmental consciousness and a favourable orientation toward both
personal and collective responsibility in managing waste, though community

influence and facility-related challenges remain areas for improvement.

5.2 Conclusion

The study concludes that sustainable solid waste management in the selected senior
high schools within the New Juabeng North Municipality is influenced by a
combination of student activities and institutional practices. Plastics, paper, and
packaging materials dominated the waste stream, highlighting both student
consumption habits and school operational practices as key contributors. Students
demonstrated high levels of awareness and positive attitudes toward sustainable waste
management, particularly in recognising personal responsibility, valuing teacher
influence, and supporting education and laws as tools for change. Despite these
positive orientations, practical engagement remained limited, with low participation in
waste segregation, recycling, composting, and other hands-on activities. This gap
between knowledge, attitude, and practice was often linked to inadequate facilities,

insufficient institutional support, and lack of structured programs.

The study recommends integrating waste management education into the school
curriculum, ensuring that students not only learn the concepts theoretically but also
apply them through practical exercises such as school clean-up projects, recycling
initiatives, and composting programs. Additionally, schools should provide adequate
infrastructure, such as clearly labelled bins and awareness materials, alongside

policies that encourage consistent and responsible waste practices. By combining

100



University of Education,Winneba http://ir.uew.edu.gh

students’ enthusiasm and positive attitudes with structured education, practical

opportunities, and community-linked initiatives, schools can cultivate responsible

behaviors that contribute to healthier school environments and prepare students to

address broader environmental challenges as informed and environmentally conscious

citizens.

5.3 Recommendations

The following are the recommendations based on the findings:

1.

School authorities in the selected schools should set up designated recycling
corners or units within the school compounds to manage plastic, paper, and
other waste streams effectively.

The Ghana Education Service, in collaboration with school management in the
selected schools should incorporate practical waste management activities,
awareness posters, and campaigns into both the formal curriculum and co-
curricular programs.

The selected schools should ensure the availability of sufficient bins for
different types of waste, composting facilities for biodegradable materials, and
regular supervised clean-up exercises.

Authorities in the selected schools should implement school-specific rules and
guidelines on proper waste disposal, complemented by awareness campaigns

and demonstrations.

5.4 Suggestions for further Studies

1.

Future research could examine the effectiveness of integrating practical waste

segregation and recycling programs directly into the senior high school

101



University of Education,Winneba http://ir.uew.edu.gh

curriculum in the New Juabeng North Municipality, assessing their impact on
students’ knowledge, attitudes, and actual practices over time.

A study could investigate the role of teaching and non-teaching staff in
influencing students’ sustainable waste management behaviors, particularly
how staff modeling, guidance, and supervision affect compliance with school
waste policies.

Further research could explore variations in students’ awareness, attitudes, and
practices across different academic programs (e.g., General Arts, Science,
Business), to determine whether program-specific factors influence
engagement with sustainable waste management.

Comparative studies could be conducted between single-gender and mixed
schools within the municipality to identify whether school composition affects
students’ perceptions, participation, and practices regarding sustainable waste

management.
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APPENDICES

APPENDIX A

OBSERVATION CHECKLIST FOR DIFFERENT TYPES OF SOLID WASTE

GENERATED

No.

Type of Solid Waste Generated

Frequency

Leftover food and fruit/vegetable peels (organic waste)

Used notebooks and exercise books

Examination papers and test scripts

Empty water sachets

Beverage plastic bottles and food wrappers

Broken pens, rulers, and stationery plastics

Discarded plastic bags and packaging materials

Obsolete electronic devices (e-waste)

Damaged metal furniture and cans

10

Broken glass windows or lab apparatus

11

Used sanitary pads and tissues

12

Torn school uniforms and worn-out sportswear (textile waste)

13

Discarded mattresses and dormitory bedding

14

Administrative paper waste (letters, memos, printed reports)

15

Packaging boxes and cartons (from deliveries/stores)

Adapted from (UNEP, 2016, EPA Ghana, 2020)
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APPENDIX B

QUESTIONNAIRE ITEMS ON STUDENTS’ AWARENESS ABOUT

SUSTAINABLE SOLID WASTE MANAGEMENT

No

Item

A (%)

N (%)

D (%)

I know what sustainable solid waste management means.

I have been taught how to properly separate different types of
waste in school.

I am aware that improper disposal of waste can harm human
health and the environment.

I understand that some waste materials (e.g., plastic) take years to
decompose.

I can identify which materials can be recycled and which cannot.

I am aware of any waste management policies or rules in my
school.

Posters or awareness materials on waste management are
available in my school.

My school regularly educates us on how to manage waste
sustainably.

I have seen or participated in waste segregation or recycling
activities in my school.

10 | I believe students play a key role in helping schools manage
waste effectively.

11 | I am aware of the dangers of burning solid waste (e.g., health and
environmental risks).

12 | I know that electronic waste (e-waste) needs to be disposed of
differently from regular waste.

13 | I believe waste management should be part of our school
curriculum.

14 | I am aware that composting biodegradable waste helps improve
soil fertility.

15 | I often talk with friends or classmates about the importance of

waste management.

Adapted from UNESCO (2014)
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APPENDIX C
QUESTIONNAIRE ITEMS ON STUDENTS’ PRACTICES TOWARDS

SUSTAINABLE SOLID WASTE MANAGEMENT

No

Item

A (%)

(%)

D (%)

I regularly categorise my waste into biodegradable and
non-biodegradable materials.

I often recycle plastic, paper, or metal waste instead of
disposing of them in the general bins.

I use separate bins for different types of waste at school.

I dispose of electronic waste (e.g., old phones or
batteries) properly through designated collection points.

I avoid burning waste and encourage others to do the
same.

I participate in school clean-up exercises or waste
collection activities.

I have been involved in environmental or waste
management clubs or campaigns in school.

I have practiced composting or disposing of food waste
in a compost pit or bin.

I properly dispose of waste when in public places like
markets, schools, or parks.

10

I have reported or discouraged improper waste disposal
when [ see it happening.

11

I apply what I learn about sustainable waste management
in my daily life.

12

I talk to my peers or family members about better ways
to manage household or school waste.

13

I find it easy to practice sustainable waste management
due to the availability of facilities (bins, signs).

14

I take part in school projects or assignments that involve
practical waste management activities.

15

I believe I have a personal responsibility in helping
improve waste management in my community.

Adapted from UNEP (2020)
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APPENDIX D

QUESTIONNAIRE ITEMS ON STUDENTS’ ATTITUDES TOWARDS

SUSTAINABLE SOLID WASTE MANAGEMENT

No. Item A (%) | N(%) | D (%)
1 | I believe proper waste management is important for
protecting the environment.
2 | I feel responsible for how I dispose of my waste, both at
home and in school.
3 | I am motivated to separate waste into different categories
(e.g., plastic, food, paper) before disposal.
4 | I think sustainable waste management should be the
responsibility of everyone, not just school authorities.
5 | I find it convenient to follow proper waste disposal
practices at school.
6 | I am discouraged from practicing proper waste
management because my community does not do the same.
7 | I believe male and female students should equally
participate in school cleaning and waste management tasks.
8 | I think teachers should set a good example in how they
manage their own waste in school.
9 | I am more likely to manage my waste properly when
teachers talk about its environmental impact.
10 | I feel that waste management is not a priority in my
community.
11 | I believe it is acceptable to dump waste in open spaces
when no bin is available.
12 | I think school campaigns and education about proper waste
practices help change how students behave.
13 | I am interested in joining environmental or waste
management clubs in school.
14 | I think laws about waste management should be strictly
enforced in our communities.
15 | I believe public education and awareness programs can

help change people's attitudes toward waste.

Adapted from UNESCO (2014)

133






