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ABSTRACT

Solid waste management remains a significant environmental challenge in educational institutions,
particularly where increasing student populations, consumption activities and, inadequate waste
management infrastructure place pressure on existing collection and disposal systems. This study assessed
solid waste generation, composition, and recycling opportunities at Juaso Senior High Technical School in
the Ashanti Region of Ghana. A quantitative waste characterization approach was employed to determine
the quantity and composition of solid waste generated at six selected sampling points comprising one
selected student residential house (House A), Dining Hall, Classroom Block, Laboratory Block, Open Space
and, Administration Block. Waste was collected and weighed at the selected sampling points during the
study period and subsequently sorted into organic, plastic, paper, metal, glass, textile, and e-waste.
Descriptive statistics, including total waste mass, mean daily generation, percentage composition, and
standard deviations, were used to summarise the results. A one-way analysis of variance (ANOVA) was
conducted to test whether mean daily waste generation differed across the six sampling points. The study
recorded a total of 6,846.80 kg of waste over the 14-day period, corresponding to an overall mean of 489.06
kg/day. The Student Residential House (House A) recorded the highest total (1,900.00 kg), followed by the
Dining Hall (1,500.00 kg), whereas the Laboratory Block recorded the lowest (696.80 kg). Organic waste
was the dominant component (46.87%), followed by plastics (25.72%) and paper (16.21%). Plastics, paper,
metals, and glass together accounted for approximately 47.93% of the total waste stream, indicating
potential for material recovery, while the high organic fraction suggests opportunities for composting.
Smaller proportions of metals, glass, textiles, and e-waste were also recorded. However, the absence of
effective source segregation may limit material recovery. The study provides an institution-specific baseline
to support waste segregation, recycling, and composting at Juaso Senior High Technical School.

Keywords: Characterization, generation, composition, recycling, resource recovery

INTRODUCTION

Solid waste management is an important component of environmental sustainability and public health
because the generation, handling, storage, collection, and final disposal of waste can have significant
environmental and social consequences (Malakahmad et al., 2010). Rapid population growth, increasing
consumption, and changing lifestyles have contributed to the rising quantities of solid waste in many
developing countries, whereas inadequate collection systems, limited source segregation, and weak recovery
infrastructure continue to constrain effective waste management (Cadavid-Rodriguez & Agudelo-Morales,
2017; Karuku & Kathula, 2021).

Mason et al. (2004) argued that waste should not be regarded solely as material for disposal but also as a
potential source of recoverable resources when appropriate separation, treatment, and recovery systems are
available. Effective solid waste management therefore requires a clear understanding of the quantities and
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physical characteristics of the waste generated, because this information provides an important basis for
planning appropriate collection, treatment, recycling, and disposal strategies (Khan et al., 2022; Ng &
Yusoff, 2013).

Educational institutions are important waste-generating environments because they bring together large
numbers of people and a wide range of activities within a relatively confined area (Moqgbel, 2018;
Subamathi et al., 2025). In addition to teaching and learning activities, schools may contain residential
facilities, laboratories, dining facilities, administrative offices, and open spaces, each of which can generate
waste of different quantities and compositions (Safo-Adu & Owusu-Adzorah, 2023).

The resulting waste stream may include organic materials, plastics, paper, metals, glass, textiles, and e-
waste. The composition of waste generated in an institution is therefore influenced by the functions and
activities undertaken at particular locations. The composition of waste generated in an institution is
influenced by the functions and activities undertaken at particular locations. Bhusal et al. (2020) argued that
waste characterisation is important for identifying dominant waste streams and determining appropriate
options for reduction, reuse, recycling, composting, and other forms of resource recovery.

In Ghana, solid waste management remains a persistent environmental challenge, particularly where waste
generation continues to increase while source segregation and recovery systems are limited (Mbuligwe,
2002; Mukhtar et al., 2016). Educational institutions form part of this challenge because daily food
consumption, academic activities, residential accommodation, and administrative operations generate
substantial quantities of waste (Ugwu et al., 2020).

Ampofo, (2020) stated that the characteristics of waste generated within schools may differ from those of
household or commercial waste because school activities follow distinct patterns. Understanding these
patterns is essential for developing waste-management interventions suited to the operational conditions of
individual institutions rather than relying solely on generalised approaches (Syafrudin et al., 2023).

Previous studies have demonstrated the value of waste characterisation in educational institutional settings.
Studies conducted in secondary schools have shown that school waste can contain substantial quantities of
materials suitable for recycling and other recovery methods. For example, a study in secondary schools in
Kumasi Metropolis identified significant recyclable components in the waste stream, demonstrating the
importance of assessing waste composition before developing recovery programs (Safo-Adu & Owusu-
Adzorah, 2023). Similarly, studies of institutional waste have emphasised that knowledge of waste
generation rates and composition is necessary for designing efficient integrated waste management systems
(Dery et al., 2018). The findings indicate that characterisation can provide an empirical basis for identifying
which waste fractions should be prioritised for recovery and which require appropriate disposal.

Despite the growing attention to sustainable waste management in educational institutions, there remains a
need for institution-specific evidence that links the quantity and composition of waste to practical recovery
opportunities (Baldwin & Dripps, 2012). Existing studies provide useful evidence from selected schools and
other institutions, but waste generation patterns are likely to vary according to student population, facility
use, food consumption patterns, operational practices, and the availability of waste management
infrastructure. Consequently, findings from one institution cannot automatically be assumed to represent
another institution. For Juaso Senior High Technical School, there is a need for current empirical
information on the amount and composition of waste generated across the major functional areas of the
school and on the materials that may potentially be recovered through recycling, composting and related
interventions.

This study therefore seeks to provide an empirical assessment of solid waste generation and composition at
six major sampling points within Juaso Senior High Technical School, namely, one selected student
residential house (House A), the dining hall, classroom block, laboratory block, open space, and
administration block. Specifically, this study quantifies the solid waste generated at these sampling points,
determines the percentage composition of the different waste streams, and assesses the recycling and
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resource recovery opportunities associated with the major waste categories identified. By examining
different functional areas rather than treating the school as a single homogeneous waste generation unit, this
study seeks to provide a more detailed understanding of how institutional activities influence waste
generation patterns.

The significance of the study lies in its potential to provide a practical evidence base for improving solid
waste management at JUASTECH. The findings can support the identification of areas generating relatively
large quantities of waste, guide the placement and management of waste collection facilities, and inform
source segregation initiatives that may reduce the amount of waste requiring disposal. In addition, the
findings may assist school authorities and other relevant stakeholders in developing waste management
measures that are appropriate to the specific activities undertaken within different sections of the school.

The principal contribution of this study is its provision of an institution-specific baseline for solid waste
generation and composition at JUASTECH and its linking of the measured waste streams to practical
recovery opportunities. Rather than considering waste solely as a disposal problem, this study provides
evidence for identifying materials that can potentially be diverted from disposal through recycling,
composting, reuse, and other recovery options. This research offers practical evidence that can aid in
implementing more organized source separation and resource recovery at the school level. It also lays the
groundwork for future research on reducing waste, recovering materials, and planning sustainable solid
waste management in educational institutions in Ghana.

MATERIALS AND METHODS

This study was conducted at Juaso Senior High Technical School, located at Juaso in the Asante Akim South
District of the Ashanti Region, Ghana. The school is situated along the Kumasi-Accra Highway and is a
mixed day and boarding senior high technical school. Ghana Education Service records identify the school
as Juaso Senior High Technical School and provide its location at approximately 6.585827°N latitude and
1.123545°W longitude (Sarquah et al., 2023).

The school accommodates students and provides a range of academic, residential, food-service, laboratory,
and administrative activities that generate different types and quantities of solid waste. For the purpose of
the study, waste generation was assessed at six major functional sampling points: one selected student
residential house (House A), Dining Hall, Classroom Block, Laboratory Block, Open Space, and
Administration Block. These locations were selected to represent the major activities undertaken within the
school and to allow comparison of waste generation and composition patterns among different functional
areas. The selected student residential house (House A) comprised residential facilities used by students,
while the dining hall represented food preparation and consumption activities. The classroom block
represented teaching and learning activities, and the laboratory block represented practical and laboratory-
related activities. The open space represented waste generated from outdoor and general student activities,
whereas the administration block represented administrative and office-related activities. This functional
classification provided a basis for assessing variations in solid waste generation and composition across the
school.

Research Design

This study adopted a quantitative descriptive research design based on direct measurement and physical
characterization of solid waste generated at selected functional areas of Juaso Senior High Technical School
(Masjhoer et al., 2020; Syafrudin et al., 2023). The design involved systematic collection, weighing, sorting,
and classification of solid waste to determine the quantity and composition of waste generated at the selected
sampling points. The approach was designed to generate empirical data that could be used to assess waste
generation patterns and identify opportunities for recycling, composting, and other forms of resource
recovery (Amo-Asamoah et al., 2020; Gesuli-saliba et al., 2026).
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Study Population

The study population comprised the waste generation and collection points located within the six selected
functional areas: one selected student residential house (House A), dining hall, classroom block, laboratory
block, open space, and administration block of JUASTECH. These areas were identified as major locations
where solid waste is generated, accumulated, and collected within the school (Zakarya et al., 2020). A
preliminary field assessment was conducted to identify and document the waste collection bins serving each
of the selected functional areas (Potiracha & Baars, 2026).

A total of twenty-four (24) waste collection bins constituted the sampling frame. The bins were distributed
across the six functional areas and represented the principal points at which solid waste was collected within
the school. The identified bins provided the basis for selecting the waste sampling units used for the
characterization exercise.

Sample Size Determination

Solid waste was collected from the twelve (12) selected waste bins over a fourteen (14) day sampling period.
The 14-day period was chosen to capture two full weeks of waste generation, thereby accounting for weekly
variation in consumption patterns associated with the school's timetable, including differences between
weekdays and weekends. This duration was considered sufficient to obtain a representative sample of
routine waste generation while remaining logistically feasible for daily collection, transportation, and
manual sorting. Seasonal or term-time variation was not explicitly examined in this study, and this is
acknowledged as a limitation.

Two (2) bins were selected from each of the six sampling points, giving a total of twelve (12) bins. This
allocation provided equal representation of the six functional areas in the waste characterization exercise.
The decision to sample two bins per functional area was based on the need to capture variability in waste
generation within each area while maintaining a manageable daily sorting workload. While a larger sample
would have improved representativeness, the two-bin allocation per stratum was considered sufficient to
provide indicative data on waste generation patterns and is acknowledged as a limitation.

Sampling Procedure

A stratified sampling procedure was used to ensure that the major functional areas of JUASTECH were
represented. The school was divided into six strata: the selected student residential house (House A), Dining
Hall, Classroom Block, Laboratory Block, Open Space, and Administration Block (lgibah et al., 2019;
Karuku & Kathula, 2021). A preliminary field survey was conducted to identify the location, type, size, and
use of waste collection bins within each stratum (Al-Shatnawi et al., 2020). Twenty-four waste collection
bins were identified, with four bins in each functional area. Two bins were then selected from each stratum,
giving a total sample of 12 bins. To select House A, all residential houses were assigned sequential numbers,
and one house was selected using a random-number generator. Within each stratum, each bin was assigned a
unique identifier, and two bins were selected using a random-number generator (Bartlett Il et al., 2001;
Cochran, 1997).

Waste Collection and Sorting

Solid waste was collected from the twelve (12) selected waste bins over a fourteen (14) day sampling period.
The selected bins were distributed across the six functional areas of the school: one selected student
residential house (House A), dining hall, classroom block, laboratory block, open space, and administration
block.

At each sampling point, the empty weight of the waste collection bin was first determined using a calibrated
electronic weighing scale (Model: Camry 50 kg capacity, precision £0.01 kg). The scale was calibrated daily
using standard weights before each weighing session.
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Where:

W, = the net weight of waste (kg).
W, = the weight of the loaded bin (kg).
W = the weight of the empty bin (kg).

The collected waste was transported to a designated sorting area where it was manually sorted into seven
categories: organic waste, plastics, paper, metals, glass, textiles, and e-waste. Rakes, hand forks, and hand
trowels were used to spread and separate the waste materials to facilitate identification and weighing
(Ratnaningrum et al., 2024). Each separated waste category was weighed individually and recorded for
subsequent determination of its percentage composition. To ensure consistency in sorting, two trained
research assistants performed the sorting independently for the first three days, and their results were
compared. The inter-sorter reliability was high (Cohen's kappa = 0.92), indicating strong agreement in waste
categorization. Personal protective equipment, including heavy-duty rubber gloves, protective boots, masks,
and aprons or other protective clothing, was used during waste collection, handling, and sorting to minimize
exposure to potentially hazardous materials (WHO, 2024)

The waste sampling procedure was conducted consistently throughout the fourteen (14) day study period to
obtain repeated measurements from the selected sampling points and capture variations in waste generation
during the study.

Data Analysis

The data collected during the fourteen (14) day sampling period were organized according to the six
functional sampling points and the seven identified waste categories. Descriptive statistics summarized the
quantity and composition of solid waste generated at each sampling point (Millanzi et al., 2023). These
included total waste generated, mean daily waste generation, standard deviation, and percentage
composition of waste categories.

The average daily waste generation was calculated by dividing the total mass of the waste generated during
the fourteen-day sampling period by fourteen:

14
Where:
G4 = the mean daily waste generation (kg/day).
W, = the total waste generated during the fourteen-day sampling period (kg).

The percentage composition of each waste category was calculated as:

W
R = g X100

Where:

P, = percentage composition of a particular waste category (%).
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Wi = weight of that particular waste category (kg).
W; = total weight of all waste categories (kg).

The quantities of potentially recyclable and recoverable materials were determined from the measured
weights of relevant waste categories. The results were presented using tables to facilitate comparison of
waste generation and composition patterns among the six functional sampling points.

To test whether daily waste generation differed among the six functional areas, a one-way analysis of
variance (ANOVA) was conducted using daily waste weight as the dependent variable and functional area
as the independent variable. Statistical significance was set at a = .05. Tukey’s honestly significant
difference (HSD) test was used for post hoc comparisons.

Ethical Considerations

Institutional permission to conduct the study was obtained from the Headmistress of Juaso Senior High
Technical School. The study did not involve human participants directly, and all waste materials were
handled in accordance with standard safety protocols. The research was conducted in compliance with the
ethical guidelines of the University of Education, Winneba.

RESULTS AND DISCUSSION
Solid Waste Generation at Selected Sampling Points

Solid waste generation varied across the six selected functional sampling points during the fourteen (14) day
sampling period. The total quantity of waste generated across the six sampling points was 6,846.80 kg
during the study period, corresponding to an overall average generation of 489.06 kg/day.

The Student Residential House recorded the highest cumulative waste generation with 1,900.00 kg over the
14-day period, equivalent to a mean daily generation of 135.71 kg/day (SD=18.50 kg/day). The Dining Hall
recorded the second highest total of 1,500.00 kg, corresponding to 107.14 kg/day (SD=15.00 kg/day). The
Classroom Block generated 1,000.00 kg with a mean daily generation of 71.43 kg/day (SD=8.50 kg/day),
while the Open Space generated 950.00 kg, averaging 67.86 kg/day (SD=10.00 kg/day). The Administration
and Laboratory Blocks recorded lower quantities of 800.00 kg and 696.80 kg, respectively, corresponding to
mean daily generation rates of 57.14 kg/day (SD=6.00 kg/day) and 49.77 kg/day (SD=7.00 kg/day) in Table
1.

A one-way ANOVA revealed a statistically significant difference in mean daily waste generation among the
six functional areas, F (5, 78) = 111.74, p < .001 (Table 2). Figure 1 presents the mean daily generation at
each sampling point. The Student Residential House and Dining Hall generated significantly more waste
than the Classroom Block, Open Space, Administration Block, and Laboratory Block (p < .05). Differences
among the Classroom Block, Open Space, Administration Block, and Laboratory Block were not
statistically significant.

The relatively high waste generation recorded at the Student Residential House may be associated with
students’ continuous presence and the range of daily residential activities (Malakahmad et al., 2010). In a
study of Ghanaian secondary schools, (Safo-Adu & Owusu-Adzorah, 2023) found that kitchen waste had the
highest average quantity among the functional locations assessed. Residential areas can generate waste from
food consumption, personal activities, and packaging materials, making them important waste generation
points in boarding schools (Tariq et al., 2024). The high generation at the Dining Hall is also understandable
because food preparation, serving, and consumption are concentrated there. These findings highlight the
importance of prioritising high-waste-generation locations when allocating bins and determining collection
frequency (Boskovic & Jovicic, 2015; Ojuri et al., 2024).
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The comparatively large quantity generated at the Classroom Block is also noteworthy. Although academic
spaces may generate less waste per user than residential or food-service facilities, their cumulative
contribution can be substantial because classrooms are used repeatedly throughout the school day. Dery et
al., (2018); Saleem et al., (2018) similarly identified classroom blocks as important sources of paper waste in
Ghanaian secondary schools. This suggests that the function of an area is an important determinant of the
quantity and types of waste generated.

The Open Space also contributed substantially to total waste generation in the results. This may be
associated with student movement, social interaction, and the consumption of packaged products outside
enclosed facilities. Plastics are particularly likely to become visible in open areas because lightweight
packaging can be readily discarded or transported by wind. However, this explanation should be interpreted
as a functional interpretation rather than direct evidence of student behaviour because behavioural variables
were not measured in the present study (Balcom, 2025; Starovoytova & Namango, 2018).

The Administration Block and Laboratory Block recorded the lowest quantities. The lower quantity in the
Administration Block may be associated with a waste stream dominated by paper and office-related
packaging rather than food waste. The Laboratory Block may generate less waste by mass because its
activities are specialised and may occur intermittently compared with residential and food-service activities.
Nevertheless, a low waste mass does not necessarily imply low management importance, particularly when
specialised or electronic materials are present (Rodriguez-Guerreiro et al., 2024).

The observed differences demonstrate that institutional waste generation should be interpreted in relation to
activity type and occupancy, rather than only physical location. Asare et al., (2022) suggested in a large-
scale Ghanaian waste characterization study, waste generation rates vary substantially across geographical
and settlement contexts and that waste composition is strongly influenced by the activities and
circumstances of the waste generators. The present study extends that principle to functional areas within a
senior high school environment. The findings also have practical implications for waste-collection planning.
High-generation locations such as the Student Residential House and Dining Hall would require sufficient
bin capacity and frequent collection, whereas locations dominated by dry recyclable materials could benefit
from source-segregation systems (Yukalang et al., 2017). Such differentiated management would be more
appropriate than applying identical bin capacity and collection frequency to every facility.

Table 1: Total and mean daily solid waste generation at the selected sampling points

Sampling point Total waste Mean daily generation | SD
(kg) (kg/day) (kg/day)

Student R. House 1,900.00 135.71 18.50
Dining Hall 1,500.00 107.14 15.00
Classroom Block 1,000.00 71.43 8.50
Open Space 950.00 67.86 10.00
Administration Block 800.00 57.14 6.00
Laboratory Block 696.80 49.77 7.00
Total 6,846.80 489.05 28.71

Source: Field survey (2026).

Page 791
www.rsisinternational.org


http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,
MANAGEMENT & APPLIED SCIENCE (IILTEMAS)

ISSN 2278-2540 | DOI: 10.51583EMAS | Volume XV, Issue X, October2026

Table 2: One-way ANOVA results for daily solid waste generation across functional areas

Source  of | Sum of | df Mean F P-value
Variation Squares Square

Between 76,772.08 5 15,354.42 111.74 <0.001
Groups

Within 10,718.50 78 137.42

Groups

Total 87,490.58 83

Source: Field survey (2026).

Mean daily solid waste generation at functional sampling
points

180
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Student R. Dining Hall  Classroom Block Open Space  Administration  Laboratory
House Block Block
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= =
B o))
o o
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Mean daily generation 9kg/day)
o

o

Figure 1: Mean daily solid waste generation (kg/day) at the six functional sampling points
Percentage Composition of Solid Waste

The physical composition of the waste was determined by sorting the collected materials into seven
categories: organic waste, plastics, paper, metals, glass, textiles, and e-waste. Composition differed
considerably across the six functional sampling points, indicating that the activities undertaken at each
location influenced the types of waste generated (Table 3).

Organic waste was the dominant fraction in the Student Residential House and Dining Hall, accounting for
60.00% and 70.00%, respectively. Its dominance at the Dining Hall is consistent with the function of the
facility because food preparation, serving, and consumption generate considerable quantities of
biodegradable material. Adeniran et al., (2017) similarly observed that the kitchen had the highest organic-
waste component among the sources assessed in their institutional study. The high organic fraction is also
broadly consistent with Ghana’s household-waste profile. Miezah et al., (2015) reported that organic
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material represented approximately 61.00% of household waste nationally. Although household and school
waste are not directly equivalent, this similarity indicates that food and other biodegradable materials are
important components of waste streams in Ghanaian settings.

The organic fractions at the Classroom Block (35.00%) and Laboratory Block (30.00%) were lower than
those recorded at the residential and dining locations. This difference may reflect the principal activities at
these facilities, which involve teaching, learning, and practical work rather than food preparation. (Polin et
al., 2023). The result illustrates the importance of considering facility function when designing waste-
segregation systems.

Plastics constituted an important component throughout the school, ranging from 20.00% at the Dining Hall
to 38.00% at the Open Space. The highest plastic fraction occurred at the Open Space, where plastics
represented 38.00% of the waste stream. This can be associated with packaged food, drinking water bottles,
and other disposable materials consumed during outdoor activities. Likewise (Gesuli-saliba et al., 2026;
Pinto et al., 2023) identified plastics as one of the principal waste fractions in Ghana, accounting for
approximately 14% nationally, although the proportion varied considerably across locations.

The relatively high plastic fraction observed in the school compared with the national household average is
plausible because school environments provide a concentrated setting for consumption of packaged
products. However, the difference also demonstrates why waste composition should be measured at the
institutional level instead of simply importing municipal or household averages into school waste
management planning (Mbuligwe, 2002).

Paper displayed a distinctly different pattern. The Administration Block had the highest paper proportion at
50.00%, followed by Classroom Block at 32.00% and the Laboratory Block at 25.00%. This distribution is
consistent with the paper-intensive functions of administration and academic facilities and is attributed to the
examination period of the school during the study. This distribution is consistent with findings by (Miezah et
al., 2015; Smyth et al., 2010), who reported relatively high paper waste levels. However, confirm that both
cited studies specifically concern educational institutions before retaining that claim. The high paper fraction
in the Administration Block is important for resource recovery because paper is easier to separate before it
becomes contaminated by food and other wet waste. Source segregation at office collection points could
therefore improve the quality of material available for recycling.

The high paper fraction in the Administration Block is particularly important from the resource recovery
perspective because paper is relatively easy to isolate before contamination by food and other wet waste
occurs. Source generation at the office points could therefore substantially improve the quality of material
available for recycling.

Metals, glass, textiles and e-waste occurred in smaller proportions than organic waste, plastics and paper.
Their lower mass does not imply that they can be ignored. Metals and glass are potentially recoverable
materials, while textiles can be reused or recycled depending on their condition (Nyakuma & lIvase, 2021).
E-waste requires a more controlled management route because environmental significance is not necessarily
proportional to quantity. The composition pattern demonstrates that the school waste stream is
heterogeneous and source-dependent

Table 3: Percentage composition of solid waste at the selected sampling points

Waste Student R. | Dining Classroom Laboratory Open Administration
category House (%0) Hall (%0) Block (%) Block (%) Space (%) | Block (%)
Organic 60.00 70.00 35.00 30.00 40.00 10.00

Plastic 25.00 20.00 23.00 28.00 38.00 25.00
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Paper 05.00 03.00 32.00 25.00 08.00 50.00
Metal 03.00 02.00 03.00 07.00 05.00 05.00
Glass 02.00 03.00 01.00 04.00 03.00 01.00
Textile 04.00 01.00 04.00 03.00 05.00 07.00
E-waste 01.00 01.00 02.00 03.00 01.00 02.00
Total 100.00 100.00 100.00 100.00 100.00 100.00

Source: Field survey (2026).
Overall Waste Composition

When the six sampling points are considered together, organic waste accounted for 46.87% of the total
waste stream, followed by plastics (25.72%) and paper (16.21%). Metals, glass, textiles, and e-waste
accounted for 3.70%, 2.30%, 3.73%, and 1.47%, respectively (Table 4). As shown in Figure 2, organic
waste, plastics, and paper together accounted for approximately 88.80% of the total waste stream.

This concentration suggests that targeted interventions addressing these three fractions could divert a
substantial share of the waste generated at the school (Diggle & Walker, 2022; Millanzi et al., 2023). Similar
patterns have been reported in Ghanaian household and educational institution waste studies. Tahiru et al.,
(2024) found that organic materials dominated Ghana’s household waste stream, while (Owojori et al.,
2020; Subamathi et al., 2025) identified organic waste, paper, and plastics as major components of waste
generated in educational institutions.

The result also reinforces the argument that waste characterization should precede waste management
planning. Without quantitative knowledge of the composition, management interventions may focus
disproportionately on final disposal while underutilizing potentially recoverable materials.

Table 4: Overall composition and estimated mass of solid waste

Waste category Total mass (kg) Overall composition (%0)
Organic 3,209.04 46.87

Plastic 1,761.10 25.72

Paper 1,110.20 16.21

Metal 253.28 03.70

Glass 157.37 02.30

Textile 255.40 03.73

E-waste 100.40 01.47

Total 6,846.80 100.00

Source: Field survey (2026).
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Overall percentage of solid waste

Glass, 2.3 Textile, 3.73 E-waste, 1.47

_\
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Figure 2: Overall percentage composition of solid waste generated at JUASTECH.
Recycling and Resource Recovery Opportunities

The total mass of conventionally recyclable materials (plastics, paper, metals, and glass) was 3,281.95 kg,
equivalent to approximately 47.93% of the total waste stream. Plastics accounted for the largest share
(1,761.10 kg), followed by paper (1,110.20 kg); metals and glass contributed smaller amounts (Table 5).

The high quantity of plastics is significant because plastics can persist in the environment and are
particularly problematic when mixed with organic waste (Al-Shatnawi et al., 2020). However, effective
recycling depends strongly on source separation and contamination control. Spierling et al., (2026); Zakarya
et al., (2020) highlighted the importance of separation efficiency in waste management and the value of
separating biodegradable waste from other fractions.

Administration Block had the highest recyclable fraction at 81.00%, driven primarily by its 50.00% paper
content. This suggests that a dedicated paper-recovery programme could be particularly effective in
administrative areas. The Classroom Block also demonstrated considerable recovery potential, largely
because paper and plastics represented substantial proportions of its waste stream.

The Dining Hall had the lowest conventional recyclable fraction at 28.00%, which is not surprising
considering its high organic content. This is important as it shows that recycling alone cannot be the only
waste-diversion method employed by the school. At food-service facilities, source separation of organic
waste and composting may be more important than maximizing conventional recycling.

The high recovery potential observed across several areas is consistent with findings by Elijah et al., (2023);
Scarlat et al., (2015), who reported that 97% of the waste in their study fell within their recyclable category
and recommended recycling and composting as sustainable treatment options.

However, the 97% figure should not be applied directly to the present study because the studies may use
different classification systems. In the cited studies, organic waste was classified as recyclable or
compostable material; comparisons should therefore be made only after confirming that the categories are
defined consistently.
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Table 5: Potentially recyclable material generated at the selected sampling points

Total Recyclable

recyclable fraction
Sampling point | Plastic (kg) | Paper (kg) | Metal (kg) | Glass (kg) | material (kg)

(%)

Student R. House | 475.00 95.00 57.00 38.00 665.00 35.00
Dining Hall 300.00 45.00 30.00 45.00 420.00 28.00
Classroom Block | 230.00 320.00 30.00 10.00 590.00 59.00
Laboratory Block | 195.00 174.20 48.78 27.87 445.95 64.00
Open Space 361.00 76.00 47.50 28.50 513.00 54.00
Administration 200.00 400.00 40.00 8.00 648.00 81.00
Block
Total 1,761.10 1,110.20 253.28 157.37 3,281.95 47.93

Source: Field survey (2026).
Organic Waste and Composting Potential

The organic fraction totalled 3,209.04 kg over the 14-day period, making it the largest waste category. The
Dining Hall had the highest organic fraction (70.00%), followed by the Student Residential House (60.00%).
This large organic fraction suggests that composting could be a key component of the school’s waste
diversion strategy. Safo-Adu & Owusu-Adzorah, (2023) also recommended composting for the
biodegradable fraction of secondary-school waste and reported that more than half of the waste stream was
biodegradable under their classification. Composting could reduce the amount of biodegradable waste sent
for disposal and convert part of the waste stream into a useful product for landscaping or other purposes. Its
success would, however, depend on keeping plastics, glass, and other contaminants out of the organic
fraction.

Priority Recovery Stream of Plastics

Plastics accounted for 25.72% of the total waste stream and were particularly prominent in the Open Space,
where they represented 38.00% of the waste. The Student Residential House and Administration Block also
generated substantial quantities of plastic waste. Plastic waste can persist in the environment for years and
may be dispersed when collection systems are ineffective (Hira et al., 2022). Miezah et al., (2015) estimated
that plastics accounted for 14% of household waste in Ghana, although the proportion varied geographically
and by waste source. For JUASTECH, plastic recovery should be concentrated at high-consumption
locations. Collection bins for plastic packaging could be placed around the Open Space, Dining Hall, and
residential areas to reduce contamination and increase the volume of material available to recycling
operators.

Paper Recovery from Academic and Administrative Sources

Paper accounted for 16.21% of the overall waste stream and was especially prominent in the Administration
Block (50.00%) and Classroom Block (32.00%). Paper recovery is technically easier when paper is
separated from wet organic waste. Safo-Adu & Owusu-Adzorah, (2023) also identified the Classroom Block
as the main source of paper waste in their assessment of secondary schools in Kumasi. The Administration
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and Classroom Blocks could introduce a dedicated paper-recovery system before paper is mixed with food
or other wet materials. Source segregation would improve the quality of recovered paper and potentially
reduce the quantity of waste requiring disposal (Syguta et al., 2021).

E-Waste and Specialized Materials

E-waste accounted for a relatively small proportion of the total mass (1.47%). Nevertheless, it should be
managed according to its material characteristics rather than mass alone. The e-waste proportions recorded
in the Laboratory Block (3.00%) and Administration Block (2.00%) indicate that electronic equipment and
related activities require careful handling. Metals, glass, and textiles were present in smaller proportions but
may still have recovery value. Depending on their condition, textiles may be reused or recycled. Co-
collection with general waste makes these materials harder to recover because mixing increases
contamination and complicates sorting (Asefi et al., 2019; Vega et al., 2010).

Implications for Sustainable Waste Management

The results suggest that the main waste-management opportunity at JUASTECH is not simply to increase
the frequency of final disposal, but to establish a source-segregated recovery system. Prioritise organic waste
collection in the Student Residential House and Dining Hall. Paper recovery should be prioritised in the
Classroom and Administration Blocks, while plastic-collection facilities should also be placed in the Open
Space. Specialised and electronic materials should be handled separately, particularly in the Laboratory
Block. This functional-area approach is consistent with integrated waste management, in which waste
prevention, segregation, reuse, recycling, biological treatment, and final disposal are treated as
complementary components rather than independent activities (Rada et al., 2021). Research from Ghanaian
educational institutions has also highlighted recycling and composting as options for reducing the amount of
waste requiring disposal (Asare et al., 2022; Dery et al., 2018). An effective school system should therefore
focus on three priorities: segregation at source, recovery of valuable materials, and controlled management
of residual waste. These measures would reduce cross-contamination, improve the quality of recoverable
materials, and support more systematic waste management.

CONCLUSION
Synthesis of Key Findings

This study provides empirical evidence that solid waste generation and composition vary significantly across
the functional areas of Juaso Senior High Technical School. The total waste generated over the 14-day
period was 6,846.80 kg, corresponding to an average daily generation of 489.06 kg/day. The Student
Residential House recorded the highest waste generation (1,900.00 kg), followed by the Dining Hall
(1,500.00 kg), while the Laboratory Block recorded the lowest (696.80 kg). Organic waste was the dominant
component (46.87%), followed by plastics (25.72%) and paper (16.21%).

Limitations

Several limitations should be acknowledged. First, the study was conducted at a single institution, which
limits the generalizability of the findings. Second, the 14-day sampling period may not fully represent
seasonal or term-time variations. Third, the study did not measure behavioural variables such as student
attitudes regarding waste segregation. Finally, manual sorting is subject to human error, though inter-sorter
reliability was checked.

Implications for JUASTECH

The study recorded an average of approximately 229.22 kg of organic waste per day over the 14-day period.
The school could introduce composting in phases, beginning with a facility designed to process 200 kg/day,
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provided that the remaining organic waste is managed separately and capacity is reviewed as the programme
develops.

Future Research Directions

Future research should conduct multi-institution studies, extend the sampling period to capture seasonal
variations, incorporate behavioural surveys, and evaluate the effectiveness of implemented segregation and
composting programmes over time.

RECOMMENDATIONS

e Source-segregated waste bins should be installed at all major generation points, prioritizing the Student
Residential House and Dining Hall for organic waste segregation.

e Composting programme: Given the generation of approximately 229 kg/day of organic waste, the school
should establish a composting facility with an initial capacity of 200 kg/day.

e Paper recovery programme: A dedicated paper collection system should be established in the
Administration Block and Classroom Block, where paper constitutes 50.00% and 32.00% of waste
respectively.

e Plastic recovery: Plastic collection points should be strategically located in the Open Space (38.00%
plastic) and Student Residential House (25.00%).

e E-waste management: A separate collection system should be established, particularly in the Laboratory
Block (3.00% e-waste), with arrangements for safe disposal.

e Education and awareness: A sustained education campaign should be implemented to train students and
staff on waste segregation practices.

e Partnerships: The school should collaborate with local recycling companies and NGOs to ensure that
separated materials are effectively utilized.
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