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Abstract — Improper solid waste management
(SWM) poses serious health hazards, which lead
to the spread of diseases. This paper examines
household SWM in the Wa Municipality in Ghana.
The study adopted an explanatory sequential
research design and applied qualitative and
guantitative research methods. Correlations tests
were performed to observe the correlation
between some demographic variables of the
respondents and their solid waste disposal
method. Digital Earth Platform was also used to
observe variations in settlement in the study area.
The results revealed that there were no pre-
treatment and processing of the collected waste
before final disposal. The spatial map findings
showed a high variation in settlement (over 50%
increase) within five years. A test on the
correlation between age, educational level, and
waste disposal method produced p > 0.259 and p
< 0.201 respectively. The paper proposes the
sorting of solid waste at the generation point and
the adoption of an integrated SWM system to
ameliorate the household SWM challenges in the
Wa municipality.
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. INTRODUCTION

Solid waste management (SWM) is a local issue with
global implications. As the world’s population continues to
grow, so does the amount of waste being produced. The
quantity of solid waste (SW) generated globally per year
since 2015 is over two billion metric tons [1]. This number
is expected to grow to 3.4 billion metric tons by 2050 [2].
In low-income countries, the amount of waste is expected
to increase by more than three times by 2050 [3]. However,

cities and local governments face many challenges when it
comes to properly managing SW. As a result, it is estimated
that at least two billion people live in areas that lack waste
collection and rely on uncontrolled dumpsites [4], which
present serious risks to human health, the environment, and
livelihoods in these areas.

Nonetheless, concerns about sustainable development (SD)
have made improving SWM, especially in developing
countries, prominent at the current time [5].

Consequently, the United Nations (UN) General
Assembly, included SWM in the 2030 Agenda for SD. The
specific goals which focus on SWM are sustainable
development goal (SDG) 11 - “make cities and human
settlements inclusive, safe, resilient and sustainable” and
properly delineated in target 11.6: “by 2030, reduce the
adverse per capita environmental impact of cities,
including by paying special attention to air quality and
municipal and other waste management, and SGD 12 —
“ensure sustainable consumption and production patterns”,
and appropriately outlined in targets: 12.3 — “by 2030, halve
per capita global food waste at the retail and consumer
levels and reduce food losses along production and supply
chains, including post-harvest losses”, 12.4 — “by 2020,
achieve the environmentally sound management of
chemicals and all wastes throughout their life cycle, in
accordance with agreed international frameworks, and
significantly reduce their release to air, water and soil in
order to minimize their adverse impacts on human health
and the environment”, and 12.5 — “by 2030, substantially
reduce waste generation through prevention, reduction,
recycling and reuse”.

However, failing economic models treat resources
as if they were infinite and consumption patterns favour
their disposal [6], which is making the attainment of the
SWM related SDGs, particularly in some developing
countries to be a mirage. For instance, the proliferation of
plastics has been devastating for the planet and its
inhabitants, both current and future. Three-quarters of the
vastest open dumps in the world are on the coast, leaching
hazardous materials into our oceans [7]. As a result, large
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marine mammals are washing up on shore dead and their
bellies are found to be so full of plastics [8].

One of the cardinal factors responsible for large
SW generation, particularly in developing countries, is
urbanization, which introduces to society a new and modern
way of life. However, when the rate of urbanization gets
out of control, it poses a huge challenge to governance and
institutional arrangements for effective SWM [9].
Therefore, many communities in developing countries often
turn to SW disposal methods that have proven to be
destructive to human health and the environment, such as
open dumping and burning. However, effective SWM has
the potential of contributing to SD [10], [11], through
proper SW processing technologies and disposal.

This study examines household SWM in the Wa
Municipality of Ghana, focusing on households’ SWM
practices, households' willingness to pay for SW collection,
households' knowledge of waste segregation, and the
institutional arrangements for SWM in the municipality.
SWM has become a major problem in Ghana, including the
Wa Municipality, as indiscriminate dumping, irregular
collection, poor storage and inadequate resources are the
main problems facing SWM in the municipality [12]. A
familiar scene in most suburbs of the municipality is
littering, choked drains, heaps of SW, overflowing
communal containers, and a general absence of communal
collection containers (CCCs) in a good number of
neighbourhoods in the municipality [13]. Refuse dumps are
seen almost at the back of low-income dwellings, as the
proliferation of polythene bags for packaging has
compounded the problem of open dumps in the
municipality [14].

Nevertheless, waste that is not properly managed
poses serious health hazards leading to the spread of
diseases. Unattended waste lying around attracts flies, rats
and other creatures that spread diseases. In addition, soil
contamination is the number one problem caused by
improper waste removal and disposal. Some wastes that end
up in open dumps excrete hazardous chemicals that leak
into the soil. Also, hazardous wastes in the environment
leech into the ground, and ultimately, into groundwater.

Groundwater, which is extracted through wells and
boreholes is used for many things, from watering the local
fields to drinking and other domestic purposes. Toxic liquid
chemicals from SW can also seep into water streams and
bodies of water. Furthermore, improper disposal of SW can
greatly affect the health of the population living nearby
polluted areas or open dump sites. Waste workers,
including scavengers, are usually at a greater risk. Exposure
to improperly handled wastes can cause skin irritations,
blood infections, respiratory problems, growth problems,
and even reproductive issues [15].

Also, decomposing waste emits gases that rise to
the atmosphere and trap heat. Greenhouse gases are one of
the major causes of the extreme weather changes that the
world is experiencing [16], [17], from extremely strong
storms and typhoons to smouldering heat, people are
experiencing and suffering negative effects of greenhouse
gases [18]. Thus, something needs to be done to ensure
effective and sustainable SWM that will avert these
dangers.

Il MATERIALS AND METHODS

A. The Study Area

The study was conducted in Wa Municipality in the Upper
West Region (UWR) of Ghana. The target population was
households. The Wa municipality is a middle-sized town
with a large rural component. It is one of the eleven
District/Municipal Assemblies that make up the UWR of
Ghana. It was initially named the Wa District and was
upgraded to Wa Municipal in 2004 with Legislative
Instrument (LI) 1800 in pursuant to the policy of
decentralization which started in 1988. Under section 12 of
the Local Government Act 2016 (Act 936), the Assembly
exercises deliberative, legislative and executive functions in
the Municipality. The Wa Municipal shares administrative
boundaries with Nadowli - Kaleo District to the north, Wa
East District to the east and to the west, and Wa West
District to the south. It lies within latitudes 1°40'N to 2°45'N
and longitudes 9°32'W to 10°20'W.

The population of Wa Municipal, according to the
2021 Population and Housing Census, is 200,672
representing 22.3% of the region’s total population. Males
constitute 49.1% and females represent 50.9%; and about
28.6% of the population reside in rural localities [19].
Furthermore, the Municipality has a household population
of 190,962 with a total of 49,500 houses; the average
household size in the municipality is 3.9 persons per
household [19].

In addition, to understand the SWM practices in
the municipality, visualizing and understanding the
settlement patterns is essential. Thus, the researchers used
Digital Earth Africa’s (DE Africa) platform to compare the
settlement between 2013 and 2019 in the Wa Municipality,
using ESA Climate Change Initiative Land Cover at 300m
spatial resolution. The International Panel for Climate
Change (IPCC) classification obtained using he De Africa
platform for the Wa Municipality focusing on waterbodies,
settlement, other land, wetland, grassland, cropland, and
forest for 2013 and 2019 indicate a significant change in the
settlement in the Wa Municipality as indicated in Figure 1,
which makes improving SWM to be a prominent issue in
the municipality.
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Figure 1: IPCC Classificaiion for the Wa Municipality for
2013 and 2019

The study units selected through stratified
sampling, a probability sampling technique were SSNIT
and Jahan-Tampaalipaani residential areas, Kpaguri and
Konta residential areas, and Jengbeyiri and Zongo
residential areas, representing two (2) residential areas in
high-income, middle-income, and low-income residential
dwellings respectively in the Wa Municipality. The selected
residential areas for the study in the Wa Municipality are
indicated in Figure 2.
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Figure 2: Wa Municipality Map with the study
communities

B. Data Collection and Analysis

An explanatory sequential design involving both
qualitative and quantitative data collection and analysis was
used for the study. Explanatory sequential design involves
the procedure of first collecting quantitative data and then
collecting qualitative data to help explain or elaborate the
guantitative results [20]. Questionnaires and key
informants’ interviews were used to obtain information on
households’ attitudes towards SWM practices in the Wa
Municipality. Fifty (50) households each from low-income,
middle-income, and high-come residential dwellings living
in compound-houses, semi-detached, and single-unit
dwellings respectively (totaling 150) formed the households
sample size. The researchers applied stratified simple
random systematic sampling in selecting the 50 uniform
households in the various residential dwellings, as a
systematic sample is obtained by selecting items at uniform
intervals [21]. Though this household sample size was
small, as the Wa municipality’s household population was
190,962 [19], it was “big enough” to be of scientific and
statistical significance [22].

The quantitative data was collected through a
questionnaire survey. This tool captured the required data
on awareness, knowledge and practices of households’
SWM in the Wa Municipality. In addition, qualitative data
were obtained using key informants interview guides with
key waste management stakeholders including staff of the
waste department of the Wa Municipal Assembly and
Zoomlion Ghana Limited (ZGL), the only private waste
collection company operating in the Wa Municipality. The
data gathered was first coded, categorized and then
analysed using SPSS. The results are presented in themes as
well as visual presentation in the form of tables and charts.
Furthermore, Chi-square bivariate correlation test was
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performed to determine the correlation between age of the
respondents and SW disposal method, and Spearman’s
correlation performed to determine the correlation between
educational level of the respondents and SW disposal
method.

I11. RESULTS AND DISCUSSION

A. Characteristics of Household
Respondents

Sex of Household Respondents

The majority of the household respondents were female
(59.3%) and the remaining percentage of 40.7% of the
respondents were male. During the fieldwork, the
researchers observed that whereas both males and females
could contribute equally to household SWM, majority of
the respondents in the Wa Municipality perceived SWM to
be the duty of women. However, Schenck et al. (2019) [23]
posit that women’s bodies are more susceptible to health
risks from working with waste, and female waste pickers
suffer worst health outcomes than their male counterparts.

Age of Household Respondents

Figure 3 illustrates the age groups of the household
respondents. The majority of the respondents (42.7%) were
in the 21-30 age group and the lowest percentage of the
respondents (0.7%) belonged to the 61 and above age
group. A test for the significance of age on the SW disposal
method using the chi-square test revealed that age had no
significance on the SW disposal method, as the test
produced a significance level of 0.259, which is above the
5% significant level, as indicated in Table 1. Similarly,
A’yunin, Noerjoedianto and Lesmana (2022) found that
there was no relation between age and SWM, as their test
produced a p-value of 0.928 > 0.05.
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Figure 3: Age Groups of Household Respondents

Table 1: Chi-Square Tests Results for the Significance of
Age on the SW Disposal Method

Value df Asymptotic
Significance (2-
sided
Pearson Chi- 18.061° 15 .259
Square
Likelihood 17.760 15 275
Ratio
Linear-by- .365 1 546
Linear
Association
N of Valid 150
Cases

a. 16 cells (66.7%) have an expected count of less than 5.
The minimum expected count is .07.

Educational Level of Household Respondents

The majority of the household respondents had no
formal education (34.75), whereas the lowest percentage of
the respondents (14%) had basic level education (BECE),
as indicated in Figure 4. Public education can improve
waste management, therefore as 65.3% of the respondents
had some formal education, public education on improved
waste management practices could easily be undertaken in
the Wa municipality to contribute to the attainment of waste
management goals. Furthermore, an analysis of the
correlation between educational level and waste disposal
method showed that educational level did not correlate with
SW disposal method, as the correlation coefficient between
educational level and SW disposal method was 0.201,
which is above the significant level of 5%, as shown in
Table 2.

Educational Level of Respondent
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Figure 4: Educational Level of Household Respondents
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Table 3: Spearman’s Correlation Coefficient of Age and
SW Disposal Method

Value | Asympto | Approxi | Approxi-
-tic mate T° mate
Standard Signifi-
Error cance
Interval | Pear- | .093 .078 1.131 .260°
by son's
Interval | R
by Spear | .105 .080 .284 .201°
Ordinal | -man
Corre
lation
of Valid | 150
Cases

a. Not assuming the null hypothesis

b. Using the asymptotic standard error assuming the
null hypothesis.

c. Based on normal approximation

B. Household Solid Waste Management in the
Wa Municipality

Household Solid Waste Handling and Storage

Households and communal SW storage and
handling approaches in the Wa Municipality were myriad.
Historically, small communities managed to bury SW just
outside their settlements or dispose of it in nearby rivers or
water bodies. In recent times, these practices have not
changed entirely because waste is collected and stored in
temporary refuse containers which do not prevent the
spread of pungent odours and diseases before it is buried,
burned or carried to the communal collection container
(CCC) sites.

The common characteristics of all the containers
used in households for SW storage were materials such as
plastic bags and containers, metal baskets and paper
cartons, with a majority of the households (50.7 %) storing
their SW in proper waste bins as indicated in Figure 5. In
certain instances, some households kept their SW in hand-
dug pits behind their houses. Households who patronized
the services of ZGL (the only private waste collection
company operating in the Wa municipality) upon
registration were given refuse bins with sizes ranging
between 12 — 240 litres.

Contrary to observation by Azunre et al. (2021) in
a study conducted in some Ghanaian cities, which revealed
that both the Municipal Waste Collection Department and
the private contractors provide waste bins for their
customers upon registration, the waste bins for individual
households and corporate entities in the Wa municipality
were provided only by the private company, ZGL.
Consequently, many households who could not afford the
fees charged by ZGL for the provision of the bin and SW
collection, resorted to the use of sub-standard waste
containers (uncovered containers) for temporary storage
and the disposal of their SW in an environmentally
unfriendly manner. Nonetheless, both the Wa Municipal

Assembly (WMA) and ZGL provided CCCs in most parts
of the municipality.

SW Handling and Storage at the Household
Level

12.7
31.3
N\
N3
3

50.7 5

= Plastic Bags
= Cardboard Boxes
Waste Bin
= No Storage, direct disposal to dumpsite

Figure 5: SW Handling and Storage at the Household Level

Time Spent to Dispose-off Waste

The amount of time spent to dispose-off refuse has
an influence on the behaviour of waste generators. If the
communal container is further away from the waste
generator, it reduces the convenience and many waste
generators may resort to disposing of waste at places that
are convenient to them. The study indicated that the
majority of the households (57.7 %) spent between 5 — 10
minutes to dispose their SW in the CCCs as shown in
Figure 6. This indicates that most of the CCCs were within
an acceptable walking distance of 300 m specified by the
WMA. However, the 5.4 % of household respondents
reported that they spent between 26 — 30 minutes to arrive
at the CCC site, which also indicates that some of the CCCs
were located far beyond the acceptable distance.

Time spent by Households to dispose-of
SW

80
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Figure 6: Time Spent by Households to dispose - of SW

Furthermore, the inadequacy of CCCs in the
municipality could be attributed to the significant increase
in settlement over the period. For instance, the IPCC
classification obtained using the De Africa platform for the
Wa Municipality with a focus on waterbodies, settlement,
other land, wetland, grassland, cropland, and forest for
2013 and 2019 indicates that, whereas there were slight
changes in the forest, grassland, cropland, and no change at
all in the water bodies cover in the municipality, there was
over a 50% variation in settlement in the municipality from
2013 to 2019 as shown in Figure 7.
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Figure 7: IPCC Classifiéation for the Wa Municipality for
2013 and 2019 with highlight of changes

Solid Waste Disposal by Households

Effective SW disposal is the main goal of the
SWM process. Positive externalities exist in proper waste
disposal since the whole community receives health and
safety benefits from the proper disposal by others [26].
Knowledge of where the households dispose of their
domestic SW provides a clear indication of the kind of
management system in place for SWM. Figure 8 illustrates
households” SW disposal methods in the Wa Municipality.

SW Disposal by Households
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Figure 8: SW Disposal Methods by Households

As high as 17.4 % of the households disposed of
their SW at unauthorized places. These include their
backyards, open spaces and open depressions, only 16.1 %
of households who lived in areas that had good access roads
(mainly the high-income residential areas) and could afford
to pay the service charges, patronized the private service
provider, ZGL for their SW disposal. However, the
majority of the households’ respondents depended on
communal containers (44.3 %) for their SW disposal. This
supports other researchers who found out that communal
container collection of SW was the common method of SW
collection in most parts of Ghana [27], [28].

Nonetheless, some households’ respondents (7 %)

were not covered by any collection service and therefore
resorted to indiscriminate disposal of their SW. This
situation has led to households finding various ways to
dispose-off their SW, thereby inundating the municipality
with polythene bags and other SW. Figure 9 shows an
indiscriminate disposal site at Kpaguri in the Wa
Municipality. However, the indiscriminate disposal of
refuse cannot be wholly blamed on the inadequate
communal containers in the municipality. The other cause
could be the lack of education on SWM issues in the Wa
municipality. According to Brotosusilo et al. (2020), good
SWM has much to do with changing behaviours and habits,
as a person's long-held attitude can only be changed
through education.
Unfortunately, 65.3 % of the households’ respondents
confirmed that there had not been any form of education to
enlighten them on SWM practices. Even at some locations,
such as ‘Zongo’ where the CCCs were provided and were
at acceptable walking distances from the households, 38.9
% of the households still disposed of their waste
indiscriminately, with the excuse that the CCCs location
were too far away from their homes.

Figure 9: An indiscriminate disposal site in Kpaguri in the
Wa municipality

Awareness of Waste Segregation and Minimization

Some of the respondents were aware of the need
for the separation of SW for collection, as 34 % of the
respondents said that they were prepared to separate their
SW for collection by ZGL if they were given an additional
waste bin. In addition, 32.7 % of the respondents
acknowledged their awareness about waste minimization
and 82.7 % agreed to waste reuse and recycling, as some of
the respondents indicated that they used food waste to feed
livestock, salvage used plastics and cans, and sachet
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rubbers, and sell them to informal waste buyers.
Notwithstanding this, the collection system in Wa
municipality did not support recycling as mixed varied SW
were sent to the dumping site for scavengers to scramble
for recoverable items in the waste.

Willingness to Pay for Waste Management Services

The willingness of the respondents to pay for improved
waste management services was also assessed. 65.3 % of
the respondents confirmed their willingness to pay for
improved SWM services. However, some of the
respondents indicated that a policy on payment for SWM
service should be complemented by regulations and
enforcement with a punitive measure for indiscriminate SW
disposal.

C. Institutional Arrangements for Solid Waste
Management

As stipulated in Ghana’s Local Government Act, Act
963 (2016), the Metropolitan, Municipal and District
assemblies (MMDAs) are mandated with oversight
responsibilities of SWM in their jurisdictions. Nonetheless,
due to the deficiencies in recent times, there has been a
paradigm shift in this approach culminating in the
assemblies losing that full responsibility. The pressures
from international organizations, such as the World Bank
and International Monetary Fund (IMF) and globalization
forces, have also made the waste management decision-
making process more market-based [30]. Again, under the
Act, the Assemblies’ Waste Management Departments
(WMD) and Public Health Departments (PHD) are
mandated to provide collection and disposal services.
However, Oduro-Appiah et al. (2019) observe that due to
poor quality of service including the collection of only 60 -
65% of waste generated in most cities in Ghana, it
eventually led to a transition to public-private partnerships
(PPP), mostly in the form of contracting services out to
private operators.

Consequently, in the Wa Municipal Assembly the
WMD and ZGL were solely responsible for SW collection
and disposal. The ZGL was contracted by the Ministry of
Local Government in 2006 to manage SW collection
services in the MMDAs in Ghana. The contractual
agreement between the Ministry of Local Government for
the SW collection in all MMDASs has been shredded in
secrecy, and many researchers observe that the elements of
competition, accountability, and transparency, which are
essential for the involvement of the private sector in SWM,
are lacking with the engagement of ZGL [9]. Consequently,
an official of the WMA’s WMD observes that:

“Nobody at the WMA supervises or monitors the operations
of ZGL, as the Assembly does not determine or know the
exact amount that ZGL is paid for their services. The
payment for ZGL’s operations is deducted from the
Assembly’s Common Fund before the Common Fund is
released to the Assembly”

The availability of SWM facilities has a very
strong correlation with the level of services that can be
provided by waste management authorities [32]-[34].
However, the researchers observed during the fieldwork
that except for SSNIT Residential Areas which relied on

door-to-door collection operated by ZGL and did not
require the services of CCC, the remaining five study
communities had one communal container for the disposal
of their waste. This was woefully inadequate and therefore
always led to a spillover of waste at the CCCs sites, as
indicated in Figure 10.

gure 10: A Communal Container with spillover waste

Furthermore, the regularity of collection is an
important component of SW collection [35], though the
population of an area, the composition of the waste stream
and the volume of the available communal container play
important roles in determining how regular the waste is
collected, the study showed that the collection of SW in the
Wa Municipality was not regular, as a majority of the
household respondents (46 %) indicated that their waste
was collected once in every two weeks. Consequently,
David, John and Hussain (2020) posit that irregular
collection of waste leads to the indiscriminate dumping of
waste by waste generators. In addition, 28.7 % of the
respondents also said that they were not covered by any
waste collection service. This could be attributed to the
inadequate provision of CCC in the study communities that
relied on the communal collection service. The regularity of
SW collection in the study communities is indicated in
Figure 11.

Regularity of SW Collection

= Once a Week
Once a Month = None

= Once Every Two Weeks

Figure 11: Regularity of SW Collection
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D. Final Disposal

The final element in the SWM process is disposal. This
can be achieved through the treatment and processing of
waste, and eventually final disposal through landfilling or
land spreading. Engineered landfills are the most
appropriate place of final disposal for SW [37], [38],
because no matter the method of SW treatment and
processing, landfilling will be required for the final disposal
of the residue from the treatment and processing of SW.
Notwithstanding this, the SW in the Wa Municipality is
neither treated nor properly disposed of. All the collected
SW in the Wa municipality was openly dumped at a
dumping site located at Siriyiri in the Wa West District.

The Siriyiri community has resisted the dumping of SW
in their community since 2004 but to no avail. The
transported wastes were deposited at the dumping site
without any on-site treatment, which posed a serious public
health hazard to the residents of Siriyiri and its environs
through polluted air and disease-carrying pests and insects.
From time to time, the heap of dumped waste was spread
and burned to reduce the volume of the waste on the
dumping site to enable the continuous dumping of waste, as
shown in Figure 12.

As a common practice in most SW dump sites in
many developing economies, scavengers informally collect
components of the SW such as papers, plastics, glass and
metals which they consider valuable due to their economic
benefits. These components are sold to individuals who act
as middlemen for small recycling units. In the view of
Kurniawan et al. (2022) [39] even though scavenging
activities reduce the volume of waste, the activities of the
scavengers make waste collection much more difficult due
to how they do the sorting, and thus there is the need to
streamline and/or regulate and monitor the activities of the
scavengers at the dumping site. However, Dzokpo (2023)
posits that financially, waste pickers reduce costs for
municipalities by diverting waste from landfill and keeping
trash out of drains, that environmentally, waste pickers are
recovering materials that can be recycled, reducing the need
for raw materials and associated emissions, and in addition,
socially, waste pickers are resilient, self-employed and
often providing for several family members.

As observed by Bowan, Kayaga and Fisher (2020)
[41], the SWM in the Wa municipality consists of some
waste collection, transportation and open dumping, where
the entire amount of waste is openly dumped without pre-
treatment (Figure 13 shows SW flow in the Wa
Municipality). The sorting of waste at the generation
sources, and the provision of adequate SWM infrastructure,
through an integrated solid waste management system, can
ensure sustainable waste management in the municipality.

SW
\ 4
Storage
Formal Sector | ) Informal Material
< Collection
Transport Recovery
A
Inappropriate
Disposal
\ 4

v

Final Disposal |«

Figure 13: SW flow in the Wa Municipality
Source: adapted from [41]

IV. CONCLUSION

The paper examined household SWM in the Wa
municipality. The examination was focused on the
households” SWM practices, households’ willingness to
pay for SW collection, households’ knowledge on SW
segregation, and the institutional arrangement for SWM.
The study adopted an explanatory sequential research
design and applied both qualitative and quantitative
research methods. In addition, chi-square correlation and
spearman’s correlation tests were performed to determine
the correlation between some demographic variables of the
respondents and their SW disposal method. The results
showed that 65.3 % of the respondents were willing to pay
for their SW collection and 34 % had knowledge of waste
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