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Abstract

Safe waste disposal is necessary to limit the impact of waste on human health
and the environment. This paper evaluates the status of solid waste (SW) dis-
posal in the Wa Municipality, Ghana. The study adopted a descriptive research
design and applied quantitative and qualitative research methods. 200 ques-
tionnaires were administered to two residential areas, each representing high-
income, middle-income, and low-income residential dwellings. The study re-
vealed that the majority of the respondents (33.5%) disposed of their SW in
open spaces because any collection service did not cover them and those re-
spondents who were covered by a collection service were not satisfied with the
collection service due to irregular collection and inconvenient locations of
communal collection containers. In addition, all collected SW in the Wa Mu-
nicipality are openly dumped in illegal dumping sites across the municipality
without any form of processing and treatment. The adoption of an integrated
solid waste management system could improve SW disposal in the municipal-

ity.
Keywords

Solid Waste, Open Dumping, Solid Waste Disposal, Wa Municipality,
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1. Introduction

Effective solid waste management (SWM) is a major challenge to municipal au-
thorities globally. Domestic solid trash, industrial garbage, and construction waste
are the three dominant solid waste categories, particularly in most developing
countries (Khan et al., 2022a). In many sub-Saharan African countries, including
Ghana, few dump sites receive these trashes, but the majority ends up in open

areas like streams, drains, and parks. At numerous dumpsites across many urban
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areas in these countries, waste is disposed of through open dumping and open
burning; the waste is usually burnt to reduce its volume (Das et al., 2018; Ramadan
et al.,, 2022).

With increasing urbanization, population growth, and climate change chal-
lenges, SWM is becoming more complicated, as the contemporary urban lifestyles
lead to the use of numerous resources, which leads to an increased waste genera-
tion, far beyond the management capability of many municipal authorities in
some developing countries (Oliveira, Vidal and Ferraz, 2020), with no suitable
infrastructure, transportation, and disposal facilities to effectively manage the
generated waste. For instance, the majority of Ghana’s cities have experienced sig-
nificant pressure on their waste management infrastructure and services during
the past ten years as a result of urbanization (Asibey et al., 2021). The nonexistence
of adequate and suitable waste disposal services has given rise to waste build-up
and a consequence unsanitary environment in several parts of the country. If
nothing is done to ameliorate the current challenges of the waste management
systems of many developing countries, the exacerbating solid waste (SW) genera-
tion rates shortly would pose greater health and environmental risks.

Globally, many cities produce an average of 1.9 billion tons of SW per year
(Maalouf and Mavropoulos, 2023). Meanwhile, many cities throughout the world
are facing an enormous challenge of SWM coupled with low economic growth,
search for a better way of life, and high consumerism, as the world population is
projected to increase to 8 billion by 2025 and to 9.3 billion by 2050, with 70% of
people living in urban areas (Gu, Andreev and Dupre, 2021; Onilude and Vaz,
2021). Consequently, 30% - 60% of SW is uncollected, and more than half of the
households in some developing countries are not covered by waste collection ser-
vices (Kwenda et al., 2022; Adedara, Taiwo and Bork, 2023). Uncollected and im-
proper disposal of wastes have been linked to several potentially harmful environ-
mental effects, such as flooding, and the release of gases and chemicals that pollute
the air, water, and land.

Notwithstanding these, efforts have been made to achieve effective manage-
ment of waste, through waste minimization and utilization. For instance, the Eu-
ropean Union (EU) has established goals for waste reuse and recycling in its effort
to reduce waste; these goals call for a minimum of 65% reuse and recycling as well
as a 75% reduction in packaging waste by 2030 (Chioatto and Sospiro, 2023).
However, despite the recycling potential of SW, many developing countries have
very low recycling rates, ranging from 8% to 11% (Khan et al., 2022b). For in-
stance, in Ghana SW is often predominately made up of organics and inorganics
with varying proportion compositions of plastics, paper, metals, and glass (Roy
and Tarafdar, 2022). However, lack of waste segregation at the generation points,
ineffective waste collection and inadequate recycling systems are hampering ef-
fective waste management.

This paper evaluates SW disposal in the Wa Municipality in Ghana, as unsafe

disposal of waste can have critical impact on both public health and the
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environment. The practice of collecting mixed SW and open dumping the waste
at unapproved and approved locations without treatment is common in many de-
veloping countries (Bowan, Kayaga and Fisher, 2020). The open dumping of SW
as the final disposal option can lead to the contamination of groundwater as leach-
ate seeps into the ground from SW with high moisture content. In addition, when
it rains, storm water can transport dangerous substances from the open dump
sites into surface water bodies, and thereby polluting the surface water. Further-
more, the open dumping sites attract pests and scavenging animals and offer food
and habitation for disease vectors such as rats and mosquitoes. These disease vec-
tors spread waterborne and communicable diseases such as malaria, trachoma and
diarrhoeal diseases. Malaria is the most dangerous disease with the greatest eco-
nomic impact in tropical countries, and the number one killer of children under
five years in sub-Saharan Africa (Dao et al., 2021; Gilmartin et al., 2021). There-
fore, the study hopes that the evaluation of SW disposal can proffer solutions to
the challenges that improper SW disposal poses in the Wa Municipality.

2. Materials and Methods
2.1. Study Area

The study area, the Wa Municipality, is one of the 11 administrative and political
districts in the Upper West Region of Ghana. The municipality is situated between
latitudes 1°40'N and 2°45'N and longitudes 9°32W to 10°20W, covering an area
of approximately 23,474 square kilometres, and 32% and 2.56% of the total land
area of the region and the country, respectively. The Wa Municipality is located
in the southern part of the region, which shares administrative boundaries with
the Nadowli-Kaleo District to the north, the Wa East District to the southeast, and
the Wa West District to the southwest. Wa, the municipal capital, serves as the
governmental and commercial hub of the Upper West Region. According to the
2021 population and housing census, 200,672 people are living in the municipal-
ity, including 98,493 men and 102,179 women (Ghana Statistical Service, 2021).
The map of Wa municipality with the sampled study communities is shown in

Figure 1.
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Figure 1. A map of the Wa municipality.
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To understand the SW disposal practices in the municipality, visualizing and
understanding the settlement patterns is essential. Thus, the researcher used Dig-
ital 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 300 m spatial resolution because this was readily accessible. The Interna-
tional Panel for Climate Change (IPCC) classification obtained using the De Af-
rica platform for the Wa Municipality focusing on waterbodies, settlement, other
land, wetland, grassland, cropland, and forest for 2013 and 2019 indicate a signif-
icant change in the settlement in the Wa Municipality as indicated in Figure 2,
which makes improving SW disposal to be a prominent issue in the municipality.

Classification by Area in 2013 Classification by Area in 2019
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Figure 2. IPCC classification for the Wa municipality for 2013 and 2019.

2.2. Data Collection and Analysis

The study adopted a descriptive research design and applied quantitative and
qualitative research methods. The quantitative data was obtained using a ques-
tionnaire, whereas the qualitative data was sourced using interviews and observa-
tion. In addition, stratified sampling technique was adopted in determining the
study communities for the study. All the communities in the Wa municipality
were broken down into three (3) strata: high-income residential dwellings, mid-
dle-income residential dwellings, and low-income residential dwellings. Two (2)
residential areas were selected from each stratum for the study. SSNIT residential
area and Degu residential area, Dobile and Kumbiahi residential areas, and Don-
doli and Sokpayiri residential areas were selected to represent high-income resi-

dential dwellings, middle-income residential dwellings, and low-income residential
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dwellings respectively.

Two hundred (200) questionnaires were administered to the residents in these
residential areas using simple random sampling techniques. Though this sample
size is small as compared to the household population of 190,962 of the Wa mu-
nicipality (Ghana Statistical Service, 2021), it has scientific and statistical signifi-
cance, as it is “big enough” (Staller, 2021). The data was coded and fed into SPSS
24 and simple correlation analysis was employed to determine among others the
combined effect of age, sex and educational level on the solid waste disposal meth-
ods of residents in the study area. Graphs, percentages and tables were also used
to analyse the findings. The analysis was undertaken to generate a descriptive pic-
ture of the data gathered on such themes as household waste generation and han-
dling practices, services available to households for waste disposal and household-
ers’ satisfaction with the quality of service. In addition, informal interviews were
held with staff of the waste department of the Wa Municipal Assembly (WMA)
and staff of Zoomlion Ghana Limited (ZGL), the only private waste collection
company operating in the Wa Municipality, to ascertain SW disposal practices in
the Wa Municipality. Furthermore, the researcher made observations of SW dis-
posal practices at various open dump sites, communal collection points, and the

operation of informal waste pickers.

3. Results and Discussion

This section deals with the data gathered from 200 questionnaires administered
to the six residential areas in the Wa Municipality, namely, SSNIT residential area
and Degu residential area, Dobile and Kumbiahi residential areas, and Dondoli
and Sokpayiri residential areas representing high-income residential dwellings,
middle-income residential dwellings, and low-income residential dwellings re-
spectively. In addition, the responses from interviews held with staff of the waste
department of the Wa Municipal Assembly and staff of ZGL to ascertain SW dis-
posal practices in the Wa Municipality are also discussed and the researcher’s ob-

servation of SW disposal practices are also pictorially presented.

3.1. Demographical Characteristics of Respondents

3.1.1. Gender of Respondents

Gender is a major factor in defining individual responsibilities for waste manage-
ment at the home and community levels in the Wa Municipality. This is because,
as a result of socio-cultural influences, both genders have distinct roles to play in
handling sanitation-related concerns. 53.0 percent of the household respondents
were women, whereas the remaining percentage of 47 were males. The researcher
observed during the fieldwork that women were more interested in matters about
waste management in the municipality than men. Accordingly, the Gender and
Water Alliance (GWA) (2022) observes that waste management is often regarded
as gender-neutral, but gender inequalities and gender-divided roles are deeply

embedded in many aspects of current waste management, as there is division of
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labour in the waste sector based on conventional gender roles and stereotypes.
IETC further posits that whereas men tend to be able to assume positions of higher
authority, dealing with the buying and reselling of recyclables, for example, women
are often limited to lower-income tasks, such as waste picking, sweeping and waste

separation.

3.1.2. Age Group of Household Respondents

The majority of the household respondents (36.5%) were between the ages of 21
and 30 age group, whereas the minority age group, which was between above 51
age range was made up of 3.5% of the household respondents, as indicated in Fig-
ure 3. Processes associated with ageing could impact waste management behav-
iour in diverse ways, and impacts are not mutually exclusive (Chen et al., 2021).
Accordingly, decreasing self-centredness, as an artefact of ageing, may lead pro-
gressively to more positive attitudes and behaviours about individuals’ waste man-
agement activity (du Plessis, 2017; Cordella and Poiani, 2021). Consequently,
Laitala et al. (2021) posit that individuals’ diminishing physical capabilities may
hamper their ability to repair broken items; failing eyesight and loss of fine motor

skills are serious challenges in this regard.

Ages of Household Respondents

36.5
28
245

25
15
10 7.5

5 I 35

. .

10-20 21-30 31-40 41-50 Above 50

Percentage of Age Groups (%)

Age group of Respondents

Figure 3. Age group of household respondents.

3.1.3. Educational Levels of Household Respondents

The study indicated that the majority of the household respondents (37.5%) had
attained tertiary education, whereas 10% of the respondents did not have formal
education, as shown in Figure 4. The results indicated that the high-income dwell-
ings in the study area recorded a higher number of respondents who attained ter-
tiary education, while the low-income dwelling recorded a higher number of re-
spondents with no formal education. Education and awareness in the area of waste
and its disposal are increasingly important to effective waste management glob-
ally. According to Debrah, Vidal and Dinis (2021), people with a high level of
knowledge of waste and its management usually undertake actions that ensure
effective waste disposal than those with low knowledge of waste and its manage-

ment. Thus, since majority of the household respondents attained tertiary
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education, effective education and awareness creation of good waste disposal

practices can lead to sustainable waste disposal in the Wa municipality.

Educational Levels of Household Respondents

= Basic Education
= Senior High Education
= Tertiary Education

No Firmal Education

Figure 4. Educational levels of household respondents.

3.2. Solid Waste Disposal Practices in the Wa Municipality

Proper SW collection is essential for the protection of public health and for en-
suring good environmental quality. Accordingly, SW collection is regarded as the
most labour-intensive activity in SWM and accounts for approximately three-
quarters of the entire cost of SWM in most countries globally (Nathanson, 2020),
whereas effective SW disposal is the optimum goal of SWM. The study showed
that the majority of the household respondents (33.5%) disposed of their SW in
open spaces and 11% of the household respondents relied on door-to-door col-
lection, operated by the only private SW collection provider in Wa Municipality,
as indicated in Figure 5. The high percentage of household respondents who dis-
pose their SW in open spaces (see Figure 6(a)) has led to pollution of water bodies
and choking of storm drains in the Wa Municipality. These choke drains (see Fig-
ure 6(b)) serve as breeding grounds for some disease-causing organisms such as
mosquitoes. Accordingly, malaria is the leading cause of death among children
under five years in sub-Saharan Africa (Obasohan et al., 2021; Sarfo et al., 2023).

Furthermore, there was a low number of household respondents who relied on
the door-to-door collection operation by ZGL because the service was limited to
areas which had good road network and the ability of the service beneficiaries to
pay for the service. This is the most environmentally sustainable waste manage-
ment approach, as it lays the foundation for the cost and efforts required to sepa-
rate the waste for various waste treatment processes (Laurieri et al., 2020). None-
theless, waste segregation was not practised in the Wa Municipality, which makes
the downstream waste management activities extremely difficult.

Also, the limitation of the door-to-door collection to suburbs with good road

network and beneficiaries’ ability to pay for the service had led to many residents
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Households SW Disposal Methods
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Figure 5. Households SW disposal methods.

(a) (b)
Figure 6. Disposal of SW in open space (a) and a choked drain (b).

in the municipality to resort to improper SW disposal options such as open burn-
ing of waste. Open burning of waste is one of the major contributors of green-
house gases (GHGs) and poses major health hazards owing to the cocktail of air
pollutants it discharges into the atmosphere. Mebratu and Mbandi (2022) in a
report on the open burning of SW submitted to the Royal Academy of Engineer-
ing indicated that “open burning of waste produces 11% of global black carbon
emissions, with 26% of global waste burned at a residential level and 15% sponta-
neously burned at dump sites.”

Additionally, there was some provision of CCC at those suburbs that were not
covered by the door-to-door collection service, with 29% relying on them as indi-
cated in Figure 5. However, the researcher during the fieldwork observed that the
CCC were not properly maintained and were deteriorating due to exposure to the
weather and burning of waste inside the CCC, as shown in Figure 7. CCCs have
the potential to solve several waste management challenges in local communities
such as reducing wind-blown rubbish, illegal dumping, and ensuring better public
health in the overall environment (Ravichandran and Venkatesan, 2021). Further-
more, a survey on households’ satisfaction with SW collection services indicated

that the majority of the respondents were not satisfied with the collection service
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provided by ZGL and the WMA, as 56.5% were not covered by any collection

service.

Figure 7. A deteriorated CCC in the Wa municipality.

3.3. Solid Waste Disposal Facilities in the Wa Municipality

SW facilities are facilities where household garbage and other types of SW are col-
lected, processed or stored (Haywood et al., 2021; Khan et al., 2022b). These include
household SW storage containers, communal collection containers (CCCs), trans-
fer stations, sanitary landfills, etc. Notwithstanding these, the study showed that
only a few household SW storage containers and CCCs were available in the Wa
Municipality. The household SW storage containers were mainly provided by
ZGL to the residents who relied on its door-to-door collection. The majority of
residents/respondents relied on the CCCs provided at vantage points in the mu-
nicipality. 65% of the respondents indicated that they were not provided with any
sort of container for their SW storage/collection, whereas 35% of the respondents
indicated that they were provided with CCCs for their SW collection. There were
37 CCCs distributed across the municipality, with 15 and 22 of these CCCs owned
and managed by WMA and ZGL respectively. As a result of the uneven distribu-
tion of CCCs across the municipality, many residents resorted to indiscriminate
disposal of their SW, which could lead to grave environmental and public health
challenges.

Furthermore, the majority of the respondents who relied on the CCCs for their
SW collection (51%), were not satisfied with the travel time to the CCCs to dispose
of their SW, as they claimed they spent 30 minutes to walk to the nearest CCCs to
dispose their SW, as shown in Figure 8. Meanwhile, an environmental health of-
ficer of the WMA in an informal interview indicated that “the average travel to a
CCC to dispose of SW was 10 minutes, with a spatial distance of300 m for the
residents”.

In addition, many of the respondents who relied on CCCs complained that the
CCCs were rarely emptied. An environmental health officer at the waste depart-
ment at the WMA confirmed this by stating that “we move around to empty
CCCs when the WMA provides fuel for our roll-of-on trucks. However, there are
instances that the fuel is provided and our trucks are broken down.” Similarly,
ZGL, which has been contracted to collect SW in all metropolitan, municipal and
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Travel Time to CCCs for SW Disposal

= 30 Minutes = 25 Minutes = 20 Minutes 15 Minutes = 10 Minutes

Figure 8. Travel to CCCs for SW disposal.

district assemblies (MMDAS), including the WMA, is undaunted with the volume
of SW to be collected in the Wa Municipality, as a staff of ZGL stated that “we are
doing our best in collecting waste in the municipality but there are times the vol-
ume of waste is just too much to be collected according to our schedule of collec-
tion.” The irregular emptying of the CCCs can be attributed to the inadequacy of
collection vehicles and poor routing for SW collection by both ZGL and WMA.
Accordingly, Singh (2024) observes that SWM faces increasing demands for effi-
ciency, cost-effectiveness, and sustainability, and that route optimisation has
emerged as the best solution to streamline waste collection processes.

3.4. Final Solid Waste Disposal in the Wa Municipality

Disposal is the last step in the SWM procedure, as proper storage/collection, trans-
portation, and processing are supposed to ensure the final effective disposal of
SW. Nonetheless, the final disposal of SW in the Wa Municipality follows the
principle of “out of sight, out of mind”, as all the collected SW is usually disposed
of without any processing and/or treatment in various open dump sites scattered
across the municipality. Initially, there was a recognised open dump site located
at Siiriyiri in the Wa West District for the dumping of SW when the Wa West
District was still part of the WMA, however, since the creation of the Wa West
District in 2004, the Siiriyiri community has resisted the continual dumping of
SW in the community, which has led to creation of illegal dumping sites across
the municipality for the dumping of collected SW by ZML and WMA.

The effects of open dumping of SW include pollution of soil, as waste can leak
hazardous chemicals into the soil and from there into the food chain (Ajibade et
al., 2021; Al-Wabel et al., 2022). Air pollution is another problem of open dump-
ing of SW, as the burning of waste usually to reduce the volume of waste, releases
substances into the atmosphere including extremely poisoning dioxins (Siddiqua,
Hahladakis and Al-Attiya, 2022). Also, opening dumping of SW leads to the pol-
lution of oceans; accordingly, The World Counts (2024) indicates that 13 million

tonnes of plastics end up in the ocean every year due to opening dumping of SW
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and that if the dumping of plastics into the oceans continue, by 2050 there will be
more plastics than fish in the sea. The World Counts further observes that 280
billion tons of groundwater are being polluted every year by the dumping of SW.
These call for the processing, treatment, proper final disposal of SW to ameliorate
the effects of open dumping of SW in the Wa municipality. Thus, the adoption of
an integrated solid waste management (ISWM) system in the Wa Municipality
could lead to effective SW disposal.

According to Memon (2016), ISWM “refers to the strategic approach to sus-
tainable management of solid wastes covering all sources and all aspects, covering
generation, segregation, transfer, sorting, treatment, recovery and disposal in an in-
tegrated manner, with an emphasis on maximizing resource use efficiency.” Conse-
quently, Ravichandran and Venkatesan (2021) observe that an effective ISWM
system considers how to prevent, recycle, and manage SW in ways that most ef-
fectively protect human health and the environment, and involves evaluating local
needs and conditions and then selecting and combining the most appropriate
waste management activities for those conditions. Thus, the major activities of
WMA'’s ISWM system could include waste prevention, recycling and composting,
combustion (using new technologies such as gasification and pyrolysis), and final
disposal in a properly designed, constructed, and managed sanitary landfill. Each
of these activities will require careful planning and financing.

Notwithstanding this, many researchers posit that top level political commit-
ment as well as interest and commitment of local authorities is crucial to the suc-
cess of any ISWM system (Aparcana, 2017; Fernando, 2019; Tobin and Zaman,
2022). In addition, the baseline data that is required for the effective implementa-
tion of an ISWM system is usually not available and requires considerable time
and resources (Bowan, Kayaga and Fisher, 2020; Kalyanasundaram et al., 2021).
Thus, a concerted effort of all stakeholders in waste management would be re-
quired for the effective implementation of an integrated sustainable waste man-
agement system in the Wa Municipality and other parts of Ghana.

4. Conclusion

The study showed that open dumping of SW in illegal dump sites, without any
processing and/or treatment of the collected SW, is the final disposal option of
SW in the Wa municipality. This unsustainable SW disposal option poses signifi-
cant environmental and health risks. The study adopted a descriptive research de-
sign and applied quantitative and qualitative research methods. The majority of
household respondents (33.5%) disposed their SW in open spaces because they
were not covered by any collection service. Also, those respondents who were cov-
ered by a collection service were not satisfied with the collection service due to
irregular collection and inconvenient locations of communal collection contain-
ers. The goal of SW disposal in the municipality seems to be to get the collected
SW out of sight. The adoption of an ISWM system to include activities such as
waste prevention, recycling and composting, using new combustion technologies

such as gasification and pyrolysis, and final disposal in an engineered sanitary
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landfill can ameliorate the SW disposal challenges in the municipality. Accord-
ingly, SW management systems that operate successfully in various parts of the
world indicate that a single waste management option is not suitable to efficiently
handle the full array of SW. Thus, the Wa Municipality and other district, munic-
ipal, and metropolitan assemblies in Ghana, which are overwhelmed with SW and
do not have a consistent power supply for both domestic and industrial purposes,
need to adopt the ISWM concept, including waste-to-energy technologies. Top
level political commitment as well as interest and commitment of local authorities
will be crucial to the success of the implementation of an ISWM system in the Wa

Municipality and other parts of Ghana.
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