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ABSTRACT

Globally solid waste management is a challenge due to rapid population growth and urbanization.
Markets highly generate solid waste, its management has been a problem in Malawi. A cross-
sectional study was conducted, aimed at assessing market users' knowledge, attitudes, and
practices on solid waste management at Dzaleka in Dowa. Using mixed methods data was
collected from respondents (n = 138), using questionnaires, key informant interviews (n = 12),
focus group discussions (n = 16) and observations of solid waste management practices.
Quantitative data was analyzed using Statistical Package for Social Sciences (SPSS) version 26
and qualitative data was analyzed through thematic analysis. Majority (77.54%) showed good
knowledge, (77.46%) had positive attitudes and (69.80%) showed poor practices of solid waste
management. Majority (94.20%, n=130) of respondents reported not doing solid waste separation
and (52.17%, n=72) practised open dumping. Majority (78.99%, n=109) of respondents reported
disposing of solid waste in drains and gutters, as a risk to the environment and public health.
Observational results showed solid waste accumulation within the Dzaleka market. The study
found that (47.62%, n =66) of respondents reported composting and (42.86%, n = 59) reported
metal recycling. Chi-squared test of independence at < 0.05, showed the statistical significance of
knowledge, practices and solid waste as a resource, against the level of education and age of
respondents. Thematic analysis highlighted issues of awareness, lack of sanitation infrastructure,
accumulation of solid waste, and commercialization of solid waste. Financial constraints and poor
stakeholder coordination affected solid management. In conclusion, market users reported good
knowledge, positive attitudes and poor practices of solid waste management. It is recommended
to promote hygiene behavioural change educational programs, at Dzaleka market and strengthen

institutional capacity, for sustainable solid waste management.



Keywords: Knowledge; Attitudes; Practices; Hygiene Behaviour change; Environment; Public

Health; Sustainable Solid Waste Management.
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CHAPTER ONE: INTRODUCTION

1.1 Background

Globally provision of suitable solid waste management has been a challenge as a result of rapid
population growth and increased urbanization that have led to an increase in the generation of solid
waste (Akbar et al. 2015). The world generates 2.01 billion tonnes of municipal solid waste
annually and 33 % of it, is unsafely managed, in Sub-Saharan Africa with a fast rate of generation
(Kaza et al. 2018). Significant hindrances to the implementation of good practices in solid waste
management have been reported in the literature that have included limited knowledge, negative
attitudes, negative public perception, and limited technical and financial resources (Hummer,
2017). The United Nations Sustainable Development Goal Number 6, ensures the availability and

sustainable management of water and sanitation for all (Opoku 2016).

Solid waste management encompasses generation, on-site storage, collection, transfer,
transportation, treatment, and disposal (McAllister 2015). Sustainable solid waste management
involves processes of waste reduction and waste separation (Pitchtel 2014). The solid waste
generated is hazardous to humans and the environment if not properly managed (Vinti et al. 2023).
Poorly managed waste has created unsanitary conditions that have led to pollution of the
environment and outbreaks of vector-borne diseases spread by rodents and insects (Nathanson

2020).

Global waste management goals for improving sustainability at the global level have advocated
for improved access for all, to adequate, safe, and bearable solid waste collection services. The
motive is to control open dumping and open burning to accomplish sustainable and

environmentally friendly management of all hazardous wastes by 2030 (Wilson and Velis 2015).
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It was therefore significant to address some of the factors which contribute to poor solid waste
management in public places such as markets. Waste services are featured in the targets and
indicators of both SDG 11 and SDG 12, which are aimed at waste prevention, reduction, recycling,
and reusing. In addition, an emphasis has been placed on the proper collection and discharge of

urban solid waste, and halving global food waste by 2030 has been highlighted (Cibrario 2018).

Kaseva and Mbuligwe (2005) in Manyazewal and Waleign (2019); indicated that solid waste
generation in Africa is high from agricultural, and domestic activities, institutions, public areas
and commercial centres such as markets. The management of solid wastes in developing countries
is difficult because of unsustainable practices such as open dumping in uncontrolled sites which
have resulted in leachate production in the disposal sites. Furthermore, poor solid waste
management has resulted in surface water and groundwater pollution (Modaket. al. 2015). Reyes,
et al. (2013), described ineffective waste collection strategies and lack of disposal sites as major
setbacks affecting waste management in developing countries. Moreover, the burning of waste

causes air pollution which has led to respiratory diseases (Asefa. et al. 2015, Abubakar et.al 2022).

Some developing countries have made progress in recent times, however, solid waste collection
coverage and controlled disposal rates in the poorest countries have remained at low levels (Wilson
and Velis, 2015). Vinti et al.(2023); conducted a study in northern and northeast Ghana and looked
at how poor solid waste management poses risks to the people’s health and the environment. The
findings showed that inadequate solid waste management led to a high risk of infectious and
vector-borne diseases. This was attributed to an inadequate knowledge of good solid waste
management practices among the people in the study area. This called for action to identify
knowledge attitudes and practices of solid waste management among the people in the study area.

This would address the gaps in the behaviour of people towards solid waste management.



Unsustainable solid waste management has been exacerbated by rapid urbanisation and financial
and institutional limitations that, have impacted negatively on environmental and public health
(Abubakar et al., 2022). The development of knowledge on solid waste management among the
people is significant as it has contributed to effective solid waste management services that could
mitigate adverse health and environmental impacts. Victoire et al.(2020) assessed solid waste
management challenges and impacts on people’s livelihoods in Kinyinya, in Kigali city. The study
evaluated methods and techniques used for waste collection, transportation and deposits to landfills
by households and companies. The findings showed a poor deposit of waste that, was attributed to
low levels of education and lack of skills. One of the recommendations from these studies has

been improving knowledge and skills among the people.

The challenges with solid waste management have been reported in several areas in Malawi.
Kasinja and Tilley ( 2018) in the study of the formalisation of informal waste picker’s cooperatives
reported that in Blantyre waste was disposed of in pits, along the roadside, or in the river. The
poorly managed waste blocked drains that posed a risk of flooding with further impacts on
infrastructure. M’bawa (2018) reported urbanisation as a factor contributing to the high generation
and accumulation of waste in the cities of Lilongwe, Blantyre, Zomba, and Mzuzu. Maganga
(2013) described an increase in population due to urbanization as leading to pressure on resources
and an increase in quantities of waste generated contributing to environmental problems as the
urban solid waste decomposed. All the impacts of poor solid waste management on the
environment have been related to a knowledge gap in good solid waste management practices
among people in public places such as markets. This necessitated the significance of carrying out
the study on the market users at Dzaleka market, to identify factors that contributed to the current

status of solid waste management practices.



Malawi faces problems with solid waste management due to low awareness, financial resources,
inadequate and poor infrastructure, and lack of coordination among stakeholders (Malawi
Government 2019). Waste generation is estimated at 0.5 kilograms per capita per day and 30% of
the generated waste is collected (Malawi Government 2019). Blantyre generated 450 metric
tonnes of waste per day, Lilongwe generated 500 metric tonnes of waste per day in 2013, and out
of this 40% was generated from commercial (Barré 2014). Alternative options like recycling and

composting of solid waste were not taken into account.

Solid waste is also a good breeding ground for vectors such as mosquitoes that transmit malaria,
dengue fever, and the Zika virus. Open dumpsites also emit methane which contributes to global
and regional climate changes (USEP Agency and Conservation 2020). Dzaleka, like other
markets in the Dowa district, has had challenges with solid waste collection, posing a health hazard
to the residents and the environment. The study was hence done to close a knowledge gap on solid

waste management, dealing with behavioural change aspects.

The assessment of the level of knowledge and attitudes of the market users had its significance to
understand the factors leading to the current practices of solid waste management if at all there
could be others. This is a critical step toward establishing and implementing plans that lead to a
change in practices for market users on solid waste management at the Dzaleka market. This
necessitated carrying out the study to assess the knowledge attitudes and practices of market users
on solid waste management at Dzaleka. This would aid in the development of interventions for
sustainable solid waste management which is significant for the prevention of environmental

pollution and the promotion of public health.



1.2 Problem Statement

Dowa is one of the districts in Malawi which has seen an increase in the number of businesses,
which has contributed to an increase in the generation of solid waste. The impact has been huge as
70% of the markets are reported to have no reliable means of storing their waste before disposal
(Dowa District Council 2020). According to the fifth integrated household survey, public heaping
of solid waste in the Central Region was at (10.7%), and the Northern and Southern regions were
at 2.1% and 8.2%, respectively (NSO 2020). Dzaleka is one of the markets with a huge amount of
solid waste being generated as observed on the field tour, with challenges in its collection systems.
The indiscriminately disposed solid waste poses a risk to the spread of infectious pathogenic

microorganisms and environmental contamination (Dowa District Council 2020).

Barré (2014) in the study of the waste market in urban Malawi, observed the rapid accumulation
of solid waste in cities and other locations and attributed the challenge of poor solid waste
collection to inadequate resources. Malawi Government (2014) noted the problem of waste
collection in cities and district councils and attributed it to limited funds and resources. Solid waste
management problems are cross-cutting in both cities and districts such as markets as observed at
Dzaleka during situation analysis on the field tour. There was open dumping and an accumulation
of solid waste which was observed at the Dzaleka market signifying challenges with the waste

management systems.

Dowa District has advocated for the use of open landfills to dump its waste and this has promoted
scavenging bringing back the waste into the markets, which is a risk to public health (Dowa District
Council 2020). The waste left in open spaces blocks the drainage system and results in the breeding
of vectors. Poor sanitation and hygiene in most areas have contributed greatly to the disease burden

and child survival rates in Malawi (Malawi Government and UNICEF 2019).
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Dzaleka market has a problem with the open dumping of its waste being a risk to the environment
and public health. Accumulation of solid waste leads to poor sanitation in communities, impacting
public health due to the spread of diarrheal diseases, cholera and typhoid (ISWA, 2015). UNICEF
(2016), describes that 60 % of deaths worldwide are due to diarrheal diseases which are a result of
poor hygiene and sanitation. According to the district health information systems, there has been

a rise in diarrhoea cases in the Dowa District in the previous 5 years (Malawi Government 2022).

An upsurge of Cholera cases was reported in Malawi in 2022, due to unsafe drinking water, poor
sanitation and inadequate hygiene such as open defecation and dumping of human wastes into
water bodies (WHO 2022). Dzaleka was also once hit by Cholera in March 2023, due to its
congestion, poor sanitation and hygiene standards, including factors of poor solid waste disposal
and limited water and sanitation facilities (Shelter 2023). Community participation has contributed
to improvements in solid waste management practices (Hanh 2016). Poor solid waste management
has been attributed to a lack of knowledge and skills in previous studies (Victoire et al. 2020; Vinti
et al.2023). The study assessed knowledge attitudes and practices on solid waste management if

at all were among the factors which contributed to poor practices.

1.3 Aim of the study

1.3.1 Main objective
The study aimed to determine the level of knowledge, attitudes and practices of market users on

solid waste management at Dzaleka in Dowa.



1.3.2 Specific objectives
a) To determine the level of knowledge of market users on solid waste management at

Dzaleka in Dowa.
b) To assess the attitudes of market users on solid waste management at Dzaleka in Dowa.
c) To determine practices of market users on solid waste management at Dzaleka in Dowa.
d) To evaluate institutional capacity on solid waste management at Dzaleka Market in Dowa.

1.4 Research Questions
a) What is the level of knowledge of market users on solid waste management at Dzaleka in
Dowa?
b) What are the attitudes of market users towards solid waste management at Dzaleka in
Dowa?
c) What are the practices of market users on solid waste management at Dzaleka in Dowa?
d) Does the Dzaleka Market have the Capacity to implement effective solid waste

management in Dowa?

1.5 Justification of the study

The study findings improve academician’s competencies, teaching and learning processes, as it
added to the body of knowledge in academia in the area of sanitation. The research findings have
been documented in a thesis which will be used as reference material in the library at Mzuzu
University. The findings from the study would aid in institutional capacity building, inform
stakeholders in the water sanitation and hygiene sector and aid in designing and planning

behavioural change interventions.



This would facilitate the promotion of investments in the sanitation sector toward effective solid
waste management based on study findings, as they would inform and guide program planners.
The findings from the study would help in the provision of knowledge which would change the
attitudes of market users through behavioural change modification programs designed to change
practices on solid waste management. This would further provide guiding principles that would be
followed for effective solid waste management. The evidence from the study would help market
users promote sustainable solid waste management activities such as solid waste reuse, recycling,
and composting which are good practices for the circular economy. The process of promoting the
initiatives of reuse and recycling of solid waste would bring economic value as the solid waste is
turned into a resource, which would help in the creation of waste businesses in the communities
surrounding the market. Furthermore, this would lead to the creation of jobs for the youth and

women as they would turn into waste entrepreneurs.

1.6 Summary of the Introduction Chapter

The first chapter of this thesis opens with the background of the study. The previous studies are
described to highlight what has been done and the research problem that is investigated is
described. The main objective of this research was to assess the knowledge, attitudes and practices
of market users on solid waste management at Dzaleka Market. The significance of the study is
that results are useful as they would help in change of practices on solid waste management and
further aid in policy formulation. The main limitation of this study was the small sample size
which may have affected the generalization of the study findings. The other limitations such as
language problems did not affect the study findings as language translators assisted in the
interpretation of the Kiswahili into the local language of Chichewa. The literature review is

presented in the next chapter.



CHAPTER TWO: LITERATURE REVIEW

This chapter reviewed research concepts on key areas of the study broadly. It included concepts
on waste management, levels of knowledge, attitudes, and practices on sustainable solid waste
management. This section reviews the government's position on waste management. It provides
the change and waste management theories and the linkage between a circular economy with
sustainable solid waste management. In addition, it provides the previous work, and research

conducted by others related to the study objectives in the present study.

2.1. Waste management

Waste management is significant to the community as improper waste management impinges on
human health and the environment, impacting the economic development of a country (Yusop
and Othman, 2021). National Sanitation Policy Malawi Government (2023) addresses areas of
improved sanitation and hygiene promotion in markets. Waste management is significant for
environmental quality and public health, but there is limited information as to how the Knowledge,
attitudes, and practices (KAP) of market users have contributed to the current status of solid waste
management in markets in Malawi. There have been limited studies on the knowledge, attitudes
and practices related to solid waste management and assessment of the solid waste as a resource

generated from the markets.

Globally, solid waste is reported to have been treated by the use of sophisticated machinery.
Countries have lacked basic measurement tools such as scales to measure incoming waste (UNEP
2015). In developing countries such as Malawi, local councils have supported investments in solid
waste management which have been hampered by the lack of resources and institutional capacity

among others (Malawi Government 2014).



There have been no studies to assess how the availability or inadequate knowledge has influenced
solid waste management (SWM) activities in markets in Malawi. Inadequate knowledge and
awareness of proper solid waste management have contributed to poor practices which can lead to
infectious and waterborne diseases. Poor solid waste management can lead to environmental
contamination and human health risks (Vinti et al., 2023). This brings the point of focus on
assessment of the availability of knowledge to the people, as it has influenced effective

management of solid waste which is generated from public places such as markets

Some of the available research studies done on solid waste management in Malawi have been
reviewed. Maganga (2013), conducted a study in Lilongwe on the emerging waste market, he
investigated the willingness to pay for the collection of solid waste, and the results showed that
level of education, concern for environmental quality and satisfaction with waste collection were
important predictors of willingness to pay for waste services. Barre (2014), explored urban waste
management strategies and markets to understand the economic and social benefits of urban waste
management in Lilongwe and Blantyre. The results identified 3 marketing activities as trade of
compost from organic waste, the trade of plastic for industry and residential waste collection by
small companies. The study done by Ndau and Tilley (2018), found that there was a willingness
to pay for waste services. The focus was based on the willingness to pay people toward solid waste
management services, institutional will and the capacity of the institutions to carry out proper solid
waste management. These studies did not focus on the knowledge, attitudes and practices of

effective solid waste management among people in public places such as markets.

Kasinja and Tilley (2018) conducted a study in Blantyre, to understand whether the formalisation
of informal waste pickers into cooperatives could be accepted as a way of managing solid waste

in unplanned settlements in urban settlements in Malawi.
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The results found factors such as low price fluctuations, lack of transportation, a fear of decreased
income, conflicts of proceeds sharing and negative public perception, which could lead to
ineffective formation of cooperatives. Chirwa (2020) conducted an assessment of community
participatory interventions in solid waste management in Chitete township-Kasungu municipality
and found a discord between the two in terms of development. The study further found that 53 %
of the respondents practised open dumping. The availability of knowledge among the people in
communities on solid waste management would lead to better public participation to prevent
environmental pollution and promote public health. Kalina et al. (2021), conducted a study on
conceptualising reuse in African households: perspectives from Chembe that examined and
contextualised waste practices of reuse and recycling. The study found that public participation in
the reuse of solid waste practices was motivated by the availability of awareness and information
on good practices. Njewa et al. (2022) conducted a study which was aimed at providing insight
into stakeholders on the health implications and environmental outcomes of negligence in
maintaining dumpsites in Lilongwe and Blantyre. The results showed that the residents in both
cities had limited knowledge of environmental issues and lacked recycling initiatives, which

suggested a gap in awareness.

2.1.1 Operational definitions in the study

Knowledge: The acquired basic understanding by the participants of solid waste management and
its associated problems. According to Bano, Al-Shamari, and Fatima (2013), in Ahmad et al.
(2020), knowledge refers to the capacity to acquire, retain and use information, a mixture of
experience and skills. Attitude: Jaspert and Kroon (1988) in Molina (2014) define attitude as a

mental construct explaining consistency in the behaviour of an individual.

11



In a recent study, attitudes are described as feelings, opinions, likes or dislikes, and interests of
market users as shown by their practices. Practice: It is described as the way knowledge and
attitudes are shown by people’s actions in implementing sustainable solid waste management. It
is the application of rules and knowledge that leads to action. Moffat (2013) in Barré (2014)
described a market as any place where the sellers of a particular good or service can meet with the
buyers of that good or service and a transaction can potentially take place. Market users: in the
present study, are those involved in buying and selling goods in established markets like that of

Dzaleka.

Solid waste: all those wastes that are useless, unwanted, and cast-off materials arising from
production and consumption or human and animal activities (Mondol et al. 2013). It is categorized
as municipal waste, industrial waste, and hazardous waste, in the current study market waste is
regarded as municipal waste. UNICEF (2009) in (Omar et al. 2019) describes waste as unwanted
remains, residues discarded, and material or by-products which are no longer required by the initial
user. Solid waste management strategies in the current study are defined as approaches used to
manage waste generation, storage, collection, transportation, treatment, and disposal at the final

dumping place (Paghasian 2017).

2.1.2 The Government’s Position on waste management in Malawi

Waste management in Malawi is guided by several policies and legislation. It includes the National
Environmental Policy (NEP) of 2004 and the Malawi National Environmental Management Act
number 19 of 2017. People have the right to live in a clean and healthy environment and
safeguarding the environment is essential for the promotion of public health (Malawi Government

2017).
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National Waste Management Strategy (NWMS) 2019-2023, enacted legislation to reduce waste
generation and promoted responsible behaviour in waste management. It advocated for waste
treatment and the adoption of environmentally sound infrastructure and systems for waste
management. It also promoted waste segregation at the source, reducing, reusing, recycling, and
recovering energy from the waste, significant for sustainable solid waste management (Malawi

Government 2019).

The Malawi Public Health Act section 75, mandates district councils to do sanitary control of their
markets and market buildings. The National Sanitation and Hygiene Policy (NSHP) focuses on
awareness and hygiene behaviour change, through the mindset, attitudinal and abandonment of
unhealthy practices. It ensures the promotion of proper waste management at all levels, in towns,
cities, and rural markets. The national Sanitation and Hygiene policy has the mandate of ensuring
that awareness and behaviour change are effectively implemented (Malawi Government 2023).
Waste management has encompassed solid waste management with little emphasis and this has

faced serious challenges due to its poor management practices (Malawi Government 2017).

2.2 Sustainable waste management framework

Waste services are vital to the governance of cities, districts and refugee camps such as Dzaleka,
as management of the waste is significant for humanity (Reno 2015). Waste when generated is
supposed to be reused, recycled and recovered for sustainability. The avoidance of the
accumulation of solid waste helps to prevent environmental pollution and helps in the promotion
of public health. Well-designed waste plans are key to its management (Batista et al. 2021). Fuss
et al (2018) described factors that make waste management ineffective, such as difficulties which

are associated with public policies for instance economic and financial profitability services.
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2.3 The waste management hierarchy

The EU Environmental Commission (2015) and Elsaid and Aghezzaf (2015) described the waste
hierarchy as encompassing activities of reducing, reusing, recycling, composting, energy recovery
and treatment and disposal. Solid waste reuse and recycling needed to be assessed for the generated
waste at the Dzaleka market. The UN (2015) and Pires and Martinho (2019), described the
significance of promotion of waste reduction practices through prevention, recycling and reuse.
The promotion of waste separation at its source of generation has improved the recovery and
recycling rates. Njewa et al. (2022) found that waste reduction was a preferred practice that
promoted organic waste recycling into manure, apart from plastic, metal reuse and recycling. The
assessment of the availability of knowledge and awareness of waste hierarchy practices such as
reduction, prevention, reuse and recycling practices among the market users was significant to be

conducted.

Figure 1, indicates the practices in the waste management hierarchy. Yu et al. (2015) described
waste reduction and minimization as the most preferred priority in waste management. Wilts and
Rademacher (2014) have described waste prevention as a key strategy for a rise in the efficiency
of resource use. Permana et al. (2015) found that waste reduction and waste separation as preferred
practices in sustainable solid waste management in Makassar, Indonesia, however, these practices
were highly dependent on high awareness among the households. The knowledge of waste
management hierarchy among the people plays a crucial role in how solid waste management is
being carried out by the people. For people to follow what are the preferred solid waste
management practices in the waste management hierarchy, awareness and availability of
information are significant. The people with knowledge would follow sustainable solid waste

management practices, which would lead to the reduction of solid waste that is being disposed off.
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Waste Management Hierarchy

> Source Reduction & Reuse

\ Recycling / Composting

Energy Recovery

% Treatment
< & Disposal

Fig.1: The Waste Management Hierarchy, EPA (United States Environment Agency 2022)

2.4. Waste management practices and approaches.

2.4.1 Open waste dumping

Waste dumping is a common practice in public places due to its low cost and its simple operation.
In Malawi, open dumping is one of the methods that is usually done. Kumar et al.( 2017) described
open dumps as cost-intensive and hazardous to the environment and odour which causes a nuisance
to the public. Ali et al. (2014) reported the effects of open dumping of solid waste such as
excessive soil degradation that destroyed 72% of the natural vegetation in Islamabad, Pakistan.
Modak et al.(2015) reported open dumping and the poor management of solid waste as being
aggravated by unsustainable practices which have led to environmental contamination and the
spread of diseases. Knowledge of proper management of solid waste among the market users

would be cost-effective as it would help in preventing effects on the environment and public health.
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2.4.2 Waste disposal

The National Waste Management Strategy (2019-2023) in Malawi promoted responsible
behaviour in waste management, but there has been limited enforcement of existing environmental
laws and general public awareness. This is shown by the poor public attitude toward individual
responsibility for waste management, as 70 % of the waste produced in Malawi has been openly
dumped (Chirwa 2020). It was significant to assess the knowledge of market users toward solid
waste management at Dzaleka, as there have been no published studies on the same. Barré (2014)
in a study of the waste market in urban Malawi, noted the dumping of waste in open spaces and
streets in the cities of Lilongwe and Blantyre, of the generated waste; 30 % of the collected waste
was not effectively disposed off. There has been limited data on the amount of solid waste that is
collected from the markets and disposed off at the disposal sites. In previous studies, knowledge
and attitudes of the people toward solid waste management have not been focused. It was
significant to assess if the accumulated waste was a resource potential for business and how it
contributed to the reduction of solid waste sent for disposal in the dumpsites. Turpie et al. (2019);
reported that illegal dumping of solid waste in disposed sites in Malawian cities was a risk factor
to the environment and public health. The solid waste being dumped illegally is reported to have
been washed away by water leading to water pollution and other waste being blown by the wind

leading to air pollution.

2.4.3 Landfills

Despite following measures of waste reuse, avoidance, and recycling, some solid waste is reported
to be still disposed of in landfills due to its lowest costs. Landfills and open dumpsites are a
common practice globally, Sun et. al. (2019), Costa et.al. (2019), and Havukainen et.al (2017) in

Vaverkova,( 2019) reported that the U.S.A deposited 58 % of its municipal solid waste in landfills.
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Landfills have remained a commonly used method for waste disposal despite being not
environmentally friendly, causing groundwater pollution and air pollution (Vaverkova 2019). Help
Save (2015) as cited in Ozbay et al. (2021) described controlled landfills as on level above open
dumps landfills with the presence of an authority figure on-site, with control of vehicular
movement and access to the landfill. Joseph et al. (2013) in Ozbay et al.(2021) described sanitary
landfills as having a high standard of waste disposal trash that is buried in layers and compressed
as solid ensuring the safety of accumulated waste and ease of decomposition. Malawi’s major
cities of Lilongwe, Blantyre, Zomba, and Mzuzu do not have landfills except for a few dumpsites.
A similar situation applies to Dowa District markets such as Dzaleka which do not have landfills
but open dumps. Chirwa (2020) cites a lack of community engagement and participation in solid
waste management as evidenced by the halting of the Nsiro Waste Management Facility at
Dunduzu in Mzuzu which could be turning organic waste into compost manure. A waste
management facility at Mchengautuwa which was near homes posed a health risk to the
communities through the spread of houseflies. A landfill should be 3 km away from the community

or village (Al-ansari 2013).

2.5 Sustainable solid waste management

Sustainable solid waste management focuses on reduction, reuse, recycling, energy recovery, final
disposal, and treatment of waste. Oladapo et al (2014) described sustainable waste management
as encompassing best practices to protect the environment and public health. Unsustainable waste
management practices include open dumping, burning, and open incineration which contribute to
environmental pollution and also promote the spread of diseases impacting public health.
Apinhapath (2014) cited the significance of sustainable waste management as concerned with

alleviating the negative impacts of waste and environmental preservation.
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Studies that have been done in Malawi have not focused on how the knowledge would influence
the people’s attitude towards attaining sustainable solid waste management practices in public
places such as markets. Hartono, et al. (2015) in a study of the potential reduction of solid waste
from traditional and modern markets in Indonesia, found a potential reduction of solid waste
generation by 40% through reducing, reusing, recycling and composting. The waste business was

promoted, which could be an opportunity for accumulated solid waste at the Dzaleka Market.

The solid waste generated from the markets needs to be reduced through sustainable solid waste
management options such as composting. IFAD, (2011) cited by Barré (2014) described compost
as a key player in waste management in Sub-Saharan Africa, Malawi inclusive as agriculture is
the main employer of a large workforce where compost is usually promoted due to the high cost
of inorganic fertilizer. An assessment of whether solid waste at Dzaleka Market was being used as

a resource was important to understand the current practices.

2.5.1 Recycling and reusing

Recycling is a process that involves collecting, reprocessing, or recovering certain waste materials
for instance glass, metal, plastics, and paper to make new products (Karunathine 2015). Waste
Directive Framework EU, 2008 in Barré (2014) described reusing as any operation by which
products or components are not used again for the same purpose for which they were conceived.
Items usually reused are bottles, glass, and clothes. Xuan, et al. (2011) as cited in Apinhapath
(2014) describe recycling as an efficient measure to reduce the cost of collection, transportation,
and treatment of waste. Boonrod et al. (2015) conducted a study of enhancing waste separation at
the source behaviour, in Thailand, that found that a traditional mechanism yielded a 19 % organic
waste separation efficiency, while a community business mechanism was better as it increased

efficiency up to 58%.
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The economic incentives promoted more waste separation, reuse and recycling. The non-
economic incentives such as behavioural and education programs increased waste separation from
20 % to 35 %. Kalina et al. (2021), in the study of conceptualizing reuse in African households:
perspectives from Chembe, Malawi, examined practices of reuse and recycling. The study found
that reuse and recycling of solid waste was promoted for economic gains, but did not focus much
on understanding knowledge that influences the attitudes of the people in a community to perform

the practices.

2.5.2 Composting

Composting is considered the conversion of waste materials into soil additives. Hartino et al.
(2015) in a study on the potential reduction of solid waste generated from traditional and modern
markets, argued that solid waste generated from the markets could be reduced through sustainable
solid waste management as in composting, this could help reduce waste deposited into dumpsites.
Boonrod et al.(2015) have argued that the process of increasing recycling and composting may

help tackle the increasing generation of organic matter.

Barré (2014) in a study of the waste market for urban Malawi argued that agriculture would benefit
much due to the compost from the waste organic matter thereby promoting its market.
Understanding the value of solid waste through the development of knowledge of the production
of compost would change people’s mindset on solid waste management thereby influencing the
attitudes of the market operators to promote the use of compost as compared to the expensive
inorganic fertilizers. This could promote the economic development of the country as forex would

be saved which is used for the purchasing of expensive inorganic fertilizers.
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2.5.3 Recovery / Incineration

This is the direct burning of solid waste with a sufficient oxygen supply that proceeds to the
production of heat energy and ash residues. According to Abramov (2018) as cited in Das et al.
(2019), incineration is done to reduce the volume of waste, as 60 — 80% of energy is derived from
solid waste. Takomborerwa (2011) cited in Barré (2014) described that the activity of incineration
did not seem to work well in low-income countries such as Malawi. The majority of the waste is
organic and rich in water which could promote turning incinerators into energy consumers than

producers.

2.5.4 Waste prevention

The process of reducing the percentage of waste produced is significant for solid waste
management which is a challenge due to an increase in the population. According to the European
Directive 2008/98/EC, as cited in Bartl (2014) waste prevention should be prioritised, if less waste
is produced, less energy would be used to recycle or dispose of the waste. Previous studies in
Malawi have not focused much on the knowledge of sustainable solid waste management such as
the principle of prevention of waste. Hoog and Ballinger (2015), in Magrini et al. (2020) described
waste prevention as a potential for savings for carbon dioxide emissions being greater when waste
is prevented than when it is recycled. Wilts and Rademacher (2014) described waste prevention as
contributing to a rise in resource efficiency as a goal for a circular economy. The current focus on
waste management is reported to be centred on recycling as compared to waste prevention.
Recycling has been reported to create markets for secondary materials which are key for the

economic development of countries due to the value of waste.
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2.5.5 Significant studies on solid waste management practices.

Omar et al. (2019) conducted a study aimed at assessing the knowledge attitudes and practices of
communities on waste management and how actions affect the environment and health in
Mogadishu Somalia. The findings showed good knowledge levels and positive attitudes. However,
the practices were poor, though the respondents understood the value of waste that it would be
directed to the community through reuse and recycling. Akbar et al. (2015) conducted a study to
evaluate knowledge attitudes and practices toward solid waste reduction, source separation and
recycling, collection and willingness to pay for solid waste services for the residents of Ibadan in
Nigeria. The results showed positive attitudes toward solid waste source separation and low

intimate knowledge. However, the study found that their practices were weak.

Laor, et. al. (2018) explored the knowledge attitudes and practices of highland residents in
Northern Thailand, to provide a basis for the development of waste management in the study area.
The results showed that 73% of respondents had a high level of knowledge, 85% showed a neutral
attitude and 59% showed moderate practice. The age and educational level of respondents showed
statistical significance in association with the knowledge attitudes and practices at <0.05. Giao
(2021) conducted a study in Vinh Trung Commune, Vietnam, to evaluate the knowledge attitudes
and practices of the communities on environmental quality and benefits of waste separation. The
results indicated that 93.33% of the respondents had a good level of knowledge and, a good
attitude, however, they showed poor practices. In this study, the respondents showed a good
attitude with the willingness to sort waste, but the results of the practice survey did not relate with

the knowledge and attitude, as there was lack of waste separation.
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Kumar and Agrawal (2020), assessed the trends in solid waste management status, and challenges
in Indian cities. The findings indicated problems with the segregation of solids in most of the cities
in India, this was attributed to a lack of awareness of national sanitation policies and the
decentralized methods of treatment of waste. Shelter (2023) reported limited access to safe
sanitation and hygienic facilities, poor WASH situation and lack of food hygiene and hygienic
practices as some of the factors which contributed to an outbreak of Cholera in Malawi. However,

one of the suggested solutions was raising awareness of hygienic practices.

2.6 Levels of knowledge on sustainable solid waste management

The public willingness to take part in solid waste management relies on awareness. Oladapo (2014)
examined the participatory environmental education program on traders’ knowledge attitudes and
practices in solid waste management in some selected markets in Oyo state Nigeria. The results
showed that traders who were exposed to participatory environmental education performed better
in knowledge, attitude, and practices than their counterparts with no education. Fredrick, Oonyu,
and Sentongo (2018) study investigated the influence of education on the solid waste management
practices of communities in Kampala City. The findings indicated that sensitisation had a
significant bearing on the management of waste in the city. However, there was limited
sensitisation on waste separation and organic waste management. Gunasin and Senadheeva (2019);
investigated the relationship between knowledge and attitudes toward waste management practices
followed by managerial officers in Srilanka. The findings showed a moderate level of knowledge,
75% had a moderate attitude and 55% with poor practices in waste segregation and recycling
behaviours. Sallwey et al (2017), reported illiteracy and low education levels as a challenge for

waste management services and awareness campaigns.
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Owolabi et al. (2016) in a comparative analysis of solid waste management in developed,
developing, and lesser-developed countries, cited limited public awareness of proper waste
management as one of the challenges faced in less developed countries. The study focused on
solid waste practices, legislation, waste management technologies and challenges in solid waste
management. Quantities of waste are directly influenced by the knowledge attitudes and practices

of the people (Gunasin and Senadheeva 2019).

Mochache et al. (2020) conducted a study to establish the status of household solid waste
management in the market town of Embu in Kenya. The results indicated that the sustainability of
household solid waste management depended on awareness of health and environmental benefits.
Solid waste management practices were inadequate due to the low educational levels. Licy et al
(2013) have argued that insufficient environmental knowledge in individuals leads to poor
practices toward maintaining a good environment. The development of knowledge of waste
management is key to the sustainable management of waste. Ndala and Ndala (2022) in a study
assessing the role of community members in waste disposal in Lilongwe in Malawi, found that 63

% of respondents lacked waste management skills.

2.7 Attitudes towards sustainable solid waste management

An attitude people have toward solid waste management is key to embracing a culture of a clean
and safe environment. The attitudes of people toward waste management can be affected by their
level of knowledge and awareness of waste management. Brown et al. (2015) cited in Gani et al.
(2020) have argued that the literature suggests that insufficient solid waste management in markets
centres around the attitudes of the market users, lack of awareness, and involvement of the

community.
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Gusti (2016) examined the intention of sustainable waste management behaviour in an elementary
school and the results showed that knowledge about sustainable waste management had a
significant relationship with attitudes toward waste management. Knowledge of solid waste
management among people would always change peoples’ attitudes. The market users will follow
proper disposal of solid waste if they are well informed about the environmental, social, and health

implications that are brought by improper solid waste disposal.

A study by Ndau and Tilley (2018) focused on community financing which was considered a
sustainable approach to solid waste management. Knowledge of proper solid waste management
was not focused on, would help the people engaging in the behaviour of reducing, reusing, and
recycling the waste in underserved areas. World Bank (2012), and Brown et al. (2015) as cited in
Yoade, Olatunji, and Adelabu (2018) reported that the dependable evidence of inadequate solid
waste management in markets has been related to attitudes, lack of awareness, and local
community participation. Olaseha et al. (2005); Balugon (2012), in Abigo, et al. (2016) have
reported unauthorized behaviours of indiscriminate dumping in drainages, on open spaces, and at
dumpsites. The behaviour of dumping of solid waste was observed during a field tour at the

Dzaleka Market, which motivated this study to assess the level of knowledge among market users.

Limited research has been done on the knowledge, attitude and practices of market users towards
sustainable solid waste management in Malawi. Without a clear reference point, it cannot be
assumed that the market users either have positive or negative attitudes that affect their practices.
Barloa et al. (2016) conducted a cross-sectional study on KAP on undergraduate students in a
Philippine state university, whose results indicated that the majority (74%) had satisfactory levels
of knowledge and attitudes (71%), however (43%) showed satisfactory practice levels. The

awareness of solid waste as a resource would also help to change the practices.
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Knowledge of solid waste management is paramount as it has influenced attitudes and changed
the practices of the people. Shubeler (1996), in Gani et al. (2020), reported knowledge of solid
waste management in the public as being influenced by positive attitudes and significant
behaviours that influence good practices. Rama, Wai Chow Lee, and Muhammad (2010) in Raghu
and Rodrigues (2020) examined recycling behaviour among students and the results showed that
attitude and social norms were positively associated with behaviour. Effective solid waste
management depends on some behavioural control factors such as knowledge and awareness
among the people. Christiam et al.(2023) explored the drivers motivating solid waste separation
at home and applied 450 surveys in two municipalities in Lima. The study demonstrated that
technical knowledge and physical space availability at home were barriers to carrying out the
behaviour of solid waste separation at home in Lima. Attitude and knowledge were the best
predictors of waste separation behaviours. People with inadequate knowledge would find

difficulties in performing good solid waste management behaviours.

The previous studies on solid waste management have not focused on understanding the attitudes
of the people as they influence their practices on solid waste management. Developing awareness
of solid waste management influences the right attitudes and change in mindset when dealing with
mental waste. Taking into account that it’s everybody’s responsibility to take part in waste
management activities. Public participation in solid waste management relies on the behaviour of
the people as they display their actions toward solid waste management. This study is significant
as it assessed the knowledge and attitudes of the market users. The previous studies have not
focused much on the assessment of behaviour of the people toward solid waste management in

public places in Malawi.
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2.8 Circular economy (waste as a resource)

Waste is regarded as a resource in the circular economy and not as a burden. Perey et al. (2018)
described the focus of change on understanding waste as a resource with value for the business.
Waste due to its value has reportedly been restored by focusing on relabeling material and energy
flows to accomplish greater resource efficiency through the reuse, repair and recycling of the
materials. Geissdoerfer et al. (2017) have described a circular economy as bringing benefits to the
economy and the environment, benefiting society. The management of waste has now focused on

how to find value and redirect it back to the community (Omar et al. 2019).

Waste reuse and recycling have led to better use of resources, as it has brought responsibilities to
the private businesses, regulators and policy-makers for the economic system to benefit. EMF
(2013) in Geissdoerfer et al. (2017) described the individual economic benefits that have been
realised through the circular economy through input reduction, efficiency gains and waste
avoidance. The circular economy has turned used goods into valuable resources for others,
intending to maximize value, which has contributed to the creation of jobs in the reprocessing of

these products (Stahel 2016).

Anggari, Sumarwan and Yuliati (2017) in a study of performance and strategies to develop a waste
business, described how waste could be turned into a business and how municipal waste could be
purchased and reutilised as a raw material. The waste could be cleared in highly populated areas
and then transported to other areas for recycling as a business or composting for the organic matter.
Drechsel et al. (2018) as cited in Bagire et al. (2021) described the importance of turning waste
into business to protect populations from disease and prevent disaster to the ecosystem. The new
product innovations and marketing of the products would create jobs in the process. Economic

gains for the waste business would help governments achieve SDG targets (Igbal et al., 2023).

26



Entrepreneurial investment in solid waste management has enhanced employment generation.
Brown (1997) in Ofobruku, Okafor and Agbaeze (2016) described opportunities that are brought
by entrepreneurs, which include meeting the demand that is not currently met, promotion of a
better product than the one on the market and solving a problem that consumers have. In Malawi
solid waste has been a problem in need of being turned into compost. Barré (2014) in a study of
the waste market in urban Malawi described waste as being processed in different ways that need
the required skills and awareness for its sustainable implementation. Bocken et al. (2015) have
described how circular economy strategies such as boosting recycling and preventing of loss of
valuable materials would help in the creation of jobs and increase economic growth. Figure 2, is
an illustration of how waste is being recycled and redesigned into useful products which are further

used by the consumer after its production.
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Fig.2: The circular economy (Waste and resources action program UK)
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2.9 Theoretical and conceptual framework

2.9.1 Theoretical framework
The study is based on the theory of planned behaviour. The theory of planned behaviour explains
that human actions are influenced by attitude in combination with subjective norms and perceived
behavioural control (Ajzen 2015). It provides a framework for human actions, the more favourable
the attitude, the greater the relationship between intention and behaviour. The individual’s attitudes
and subjective norms determine one’s intention to perform a particular behaviour. The more
positive a person’s attitude toward changing their behaviour the more others are going to support
their behaviour. Myhill (2021) describes a behavioural change as being about altering habits and
behaviours for the long term. Ajzen, (2005) in Raghu and Rodrigues (2020), the control beliefs
guide behavioural intention, the perceived difficulty of performing a behaviour depends on the

perceived power of one’s research, making somebody finish a particular task.

In Solid waste management, an activity of waste prevention and separation at the source of
generation may be easy for someone, but becoming difficult for someone. The theory of planned
behaviour aided the researcher in the provision of further insight into the relationship between
market users’ knowledge, attitudes, behaviour intention and actual behaviour as it influences waste
management techniques. In this study, it was hypothesised that the market users’ awareness of the
negative consequences of poor solid waste management could favourably influence their attitudes
leading to the performance of desirable behaviour on solid waste management practices. For
interventions to be designed for good solid waste management practices among the market users,
this study was significant to assess if the market users had knowledge, awareness and skills towards
solid waste management. It was significant to understand the potential barriers that could lead the

market users to display ineffective performance toward solid waste management at Dzaleka.
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Figure 3, is an illustration of the theory of planned behaviour with attitude, perceived behavioural
control and subjective norm of an individual, with a negative or positive intention that leads to a

performance of a certain type of behaviour.
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Fig. 3: The theory of planned behaviour (An HC3 research primer)

2.9.2 Waste management theory

The theory of waste management was introduced into environmental sciences, Pongracz, Phillips
and Keiski (2004) described waste management as being focused on knowing the significance of
preventing harm to human health and the environment. Waste prevention is the key goal and
reducing the volumes of already produced waste. The waste management theory has adopted the
strategy of environmental and sanitation integration; valuing waste. Janmaimool (2017) in a study
in Bangkok applied protection motivation theory to explore how individuals’ solid waste
management behaviours were influenced by the perceived threats caused by the environmental
contamination from waste disposal and their perceived coping capability. This study examined the

availability of knowledge among market users on waste prevention and waste as a resource.
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2.9.3 The theory of change

Change occurs over some time after discovering what an individual can find out. Ratana and Chan
(2020); argue that an effective change comes as a result of a successful strategy which is shown
by an even interaction of various elements of change at a given time. Kahan et al.(2014), found
that the theory of change framework could hold promise for improving planning, design and
evaluation of complex interventions of development programs, increasing the likelihood of being
effective, sustainable and scalable. Strategies offered have been used to sharpen interventions and

used for the evaluation of designs (Taplin et al. 2013).

Behaviour change communication has been used in WASH, and other behaviours have led to ill
health (Laverack 2017). Ramayah, Lee and Lim (2012) in (Raghu and Rodrigues, 2021), indicated
that studies had shown that non-recyclers would experience inconvenience and would be less likely
to be involved in the recycling behaviour. This meant that there was supposed to be an influence
of knowledge that would influence the development of change that would lead to their involvement

in recycling behaviour.

Figure 4, indicates the conceptual framework which has been formulated by the researcher. It
indicates knowledge, attitudes and institutional capacity as independent variables, while solid
waste management practices and solid waste as a resource are dependent variables. The sustainable
solid waste management, reuse and recycling of solid waste depend on the availability of good
knowledge which could influence the attitudes of the people to perform good behaviours towards
solid waste management. The main goal is to attain a sustainable solid waste management that

would reduce environmental contamination and promote public health.
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2.9.4 Conceptual Framework

Independent variable Dependent variable
Knowledge/ awareness on Solid waste management
e Effects of Poor solid practices/ waste as a resource

V\_/aste manggement, e \Waste Prevention /
risks e.g. diseases, Avoidance

odors. Loss of 2
aesthetics. e Reusing/Recovery and

Recycling of Solid Waste
materials. Promotion of
understanding Value of
solid waste.

e Awareness of Reuse,
Recycle, Recovery
Concepts

e Public involvement in
solid waste management,

Attitude '

e Responsible behavior
on solid waste,
perception of risks.

e Willingness for Reuse,
recycle, recovery

e Safe Waste Disposal Waste as a resource

/ Circular economy

Institutional and authority e Understanding the economic value of solid
capacity waste
e Existence and adequate
regulations.

e Policies/ Regulations.

e Enforcement and
coordination ‘ Sustainable solid waste management
(reducing impacts on health/Conducive

environment for living)

Fig. 4: Conceptual framework formulated by the researcher.
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In this study, the conceptual framework (fig.4) is based on the market users’ understanding of the
effects of poor solid waste management on the environment and public health. The knowledge of
the impacts of poor solid waste management would help market users understand the need to
reduce waste generation at sources and follow proper solid waste management practices.
Awareness of concepts of reuse, recycling, and recovery would lead to sustainable solid waste
management. Geissdoerfer et al. (2017) describe the significance of the circular economy, as
market users’ awareness of recycling practices would make them engaged in the activities of the
waste business. Understanding the value of solid waste would promote entrepreneurship for
communities surrounding the markets, promoting economic gains. Organic solid waste would be

turned into compost and sold to farmers, creating value for solid waste (Stahel, 2016).

The change in the attitude of the market users would make them become influenced and start
following sustainable solid waste management practices of reuse, recycling, and recovery. This
would in turn lead to environmental protection and prevent risks to public health. People should
consider changing their behaviours to successfully reduce environmental impacts such as air
pollution and water pollution. Sustainable solid waste management is also dependent on
institutional capacity, good governance and financial capability of institutions (Barré, 2014). These
facilitate effective and efficient solid waste management activities. The district council is
mandated to coordinate sanitation services in markets (Malawi Government 2008). The
enforcement of legislation and policies plays a significant role in achieving sustainable solid waste
management by institutions. Romero-Hernandez and Romero (2018) describe improvement of
solid waste management practices, in a circular economy to transform waste products into value

and revenue. This reduces adverse effects on the health of communities.
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2.9.5 Summary of Literature Review

In summary, in this chapter of the literature review, concepts on knowledge, attitudes, and
practices of solid waste management and the circular economy, provided information on the study
objectives. The theories on waste management, change and planned behaviour are described as
they are related to the study. A review of sustainable waste management, theoretical and
conceptual frameworks and other previous studies is conducted. The variables which were used to
answer research questions and the methodology have been adopted from the literature review.

Details of the methodology section are presented in the next chapter three.
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CHAPTER THREE: METHODOLOGY

3.1 Description of the study area.

3.1.1 Geographical location of the study area.

Dowa district is located in the Central Region of Malawi, bordering Kasungu to the North, Ntchisi
to the North-East, Salima to the East, and Lilongwe to the South. The district with a catchment
area of 3,041 km?, has a population density of 210 people per km? (Dowa District Council 2020).
According to Malawi National Statistical Office (2021), Dowa has a population of 212, 720
people. Dzaleka Market is situated 10 kilometres from the Dowa District administrative offices.

Dzaleka has a catchment area of 78, 948 people (UNHCR 2022).
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Fig. 5: Map of Dzaleka Market in Dowa District.
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3.1.2 Social-economic context

Farming is the main activity that brings money to the communities in Dowa District, as the yield
from the farming business is sold in the markets. The crops grown are fruits such as bananas,
vegetables, and citrus fruits. Maize, tobacco, and groundnuts are also grown in the district apart
from animal farming which brings in monetary resources to the communities (Dowa District
Council 2020). At Dzaleka Market, assorted items are sold in the market including plastics, metals,
and manufactured foods. This adds to the solid waste generated at the market apart from the

agricultural waste which is in abundance.

3.2 Research design and methods

The study adopted a cross-sectional, design, Kesmodel (2018) describes this design as most
relevant when conducting descriptive knowledge, attitude and practice surveys. It is also based on
a representative sample population, to provide estimates of the prevalence of the problem in the
population under study. The study further used a mixed methods approach, where qualitative and
quantitative data were collected to allow the researcher to triangulate data to have valid results.
Quantitative and qualitative approaches were used in the process of data collection, which was
administered in the form of key informant interviews, questionnaires, field observations, and focus

group discussions.

3.2.1 Sampling frame

The study population was the traders and buyers (n = 138) who were randomly selected from the
market of Dzaleka. The key informants ( n = 12) were purposively selected and they included
health surveillance assistants, the District Environmental Health Officer and the Dowa District

Hospital Health Promotion Officer, the Environmental Officer at Dowa District Council.
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Furthermore, key informant interviews were conducted with the market committee members on
waste management, and the Water Sanitation and Hygiene Engineer for Welt Hunger. The two
focus group discussions (FGDs) each comprising 8 people (n = 16), were conducted with the
traders and buyers. The market had been purposively sampled because of the variety of goods that
are sold and the frequency of operation of the market at least 6 days a week. Furthermore, the
occurrence of the problem of poor solid waste management was observed during the field tour in

the market on situation analysis.

3.2.2 Sample size

The respondents (n = 138) were randomly sampled from a group of buyers and traders, and key
informants (n = 12) were purposively selected from the different sectors such as health, council
and partners working on sanitation at the Dzaleka refugee camp. The target population for the
traders and the buyers were those 18 years and above up to 64 years. Questionnaires were
administered to a total of 138 respondents and 12 key informant interviews were conducted. The
two focus group discussions were conducted with 8 people in each group (n = 16) of men and

women buyers and traders found during the time of the interview.

The sample size of the respondents was calculated using Fischer’s formula, for the determination
of the frequency of proportions or prevalence, according to Glenn (2003) as cited by Owojori,

Mulaudzi and Edokpayi (2022).

Z*P(1-p)
d2

n ,  Where n =sample size.

Z = Statistic for a level of confidence Z value (1.96) for 95 % confidence level,
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P = percentage picking a choice expressed as a decimal, in this case, it was estimated at 90 % (0.9

as a decimal).
q=1-P.
d = margin of error valued at 0.05

Z?P(1-p)
n= d2

=1.96 x1.96 x 0.9 (1 —0.9) = (0.05 x 0.05)

=3.8416 x 0.09 - 0.0025 = 138 respondents.

It was estimated that about 90 % of the respondents were going to respond with a satisfactory level
of knowledge, a positive attitude, and good practices of sustainable solid waste management, as

seen from previous studies (Barloa et al. 2016).

3.2.3 Validity of data collection tools and reliability

The validation of the questionnaire was done by 3 experts who reviewed and rated it, the validation
form was rated satisfactory with reasons offered for the judgement. The questionnaire was also
validated by selecting 5 volunteers who identified problems faced in completing the questionnaire.
The suggestions were received and the questionnaire was refined according to the identified

problems.

The data collection tool was dependable, it had well-phrased questions to avoid ambiguity and
lead respondents to a particular answer. The use of Cronbach’s Alpha testing for reliability for the

guestionnaire was done as we measured a construct of Attitude in the study.
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Cronbach’s Alpha is a statistic that shows that tests and scales that have been made are fit for
purpose (Taber 2018). The Cronbach’s Alpha test analysis was done and was found to be 0.911.
The Cronbach’s Alpha based on standardised items was 0.905 (Table 1). The reliability test was
rated as excellent. According to George and Mallery (2003) in Schrepp (2020) reliability of a

score of > 0.7 is rated as acceptable.
Table 1: Cronbach’s Alpha Analysis

Cronbach’s Alpha Cronbach’s Alpha based on  Number of items
standardized Items

0.911 0.905 15
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TABLE 2 (A): METHODOLOGY MATRIX

Specific objective Variables Data Collection Method Type of Data Data analysis Data Analysis
Method Tool
To determine the Effects of poor solid Using a structured Quantitative Descriptive statistics, | SPSS Version
level of knowledge | waste disposal. questionnaire. means, percentages, | 26
of market users on ) ) frequencies.
solid waste Solid waste collection Chi-square
management at methods.
Dzaleka in Dowa
Knowledge of waste Manually
reduction, reuse and Qualitati coding
. ) ) ualitative i i
recycling. In-depth interviews Thematic analysis Using
Benefits of solid waste I(\;Icl)clrg)s oft
segregation
To assess the Individual role in waste | Using a structured Quantitative Descriptive SPSS Version
attitudes of market management. questionnaire statistics(means, 26
users on solid waste . S i
Public participation in frequencies,
management at solid waste percentages)
Dzaleka in Dowa
management.
Waste collection service M '
i i . . ualitative . . anually
satisfaction. In-depth interviews Q Thematic analysis coding using
Behaviours towards Microsoft
solid waste management (2013)

by market users
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TABLE 2(B): METHODOLOGY MATRIX (CONT.../ /).

Specific objective | Variables Data Collection Type of Data Data analysis Method Data Analysis
Method Tool
To determine the Solid waste recycling. Use of a questionnaire. | Quantitative Descriptive statistics, means, SPSS Version
practices of market percentages, frequencies. 26
users on solid waste | Waste reuse, Observation- use of a Chi-square
management at checklist
i . ist.
Dzaleka in Dowa Waste reduction methods. Manuall
. : Thematic analysis anuatly
In-depth interviews
Waste disposal methods. P cogﬂng ufstlng
Qualitative '\gcl)clrgso
Waste treatment options. ( )
Waste collection systems.
To evaluate | Frequency of solid waste | Using a structured Quantitative Descriptive statistics(means, SPSS Version
lnstltqtlonal | collection. questionnaire frequencies, percentages) 26
capacity on solid
waste Availability of sanitation Manually
management =~ at) . In-depth interviews _ _ coding using
Dzaleka Market in | fquipment. L Thematic analysis )
Qualitative Microsoft
Dowa. - _ (2013)
Availability of sanitation

facilities, disposal
(Landfill),

recycling infrastructure

infrastructure
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3.2 Inclusion and exclusion criteria

The respondents included in the study were those who were 18 years or older and those who
consented. The traders who had been at the markets for a period greater than 6 months, were
deemed to be in a better place to understand waste management practices at the markets. The
buyers who were available at the time of the data collection were included in the study. The
vendors or buyers greater than 65 years and respondents who did not give consent were excluded

from the study.

3.3 Data Collection

The study used four methods of data collection, which included surveys using questionnaires, key
informant interviews (KII), focus group discussion (FGD), and direct observation to record
practices. The photographs indicating solid waste management practices and disposal sites in the

market were taken by the researcher during the time of data collection.

3.3.1 Questionnaire

The data from the market respondents was collected using a questionnaire that was prepared in
English and translated into the local language of Chichewa. The instrument was uploaded in the
ODK /Kobo collect software version, 2022.4.3. Kobo Collect is a mobile data software that has
the significance of collecting quality data for research, increasing speed and accuracy
(Lakshminarasimhappa 2021). The use of Kobo Collect software facilitated the collection and
aided its analysis into frequencies and median, similar to previous studies (Nampa et al. 2020).
Questionnaires that had open and closed-ended questions were used to obtain data on respondents.

The collected data was reviewed and examined for consistency, reliability, and completeness.
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3.3.2 Key Informant Interviews

The key informants were purposively sampled, and interviews were conducted through a face-to-
face approach at the offices where the individual key informants work. Key informant interviews
(n=12) included (6) participants for the health surveillance assistants, the assistant environmental
health officer from the Dzaleka health facility and (2) participants were the market committee

members on waste management.

The other key informants included (1) participant the District environmental officer from the Dowa
district council, and (2) participants from the Dowa District hospital who included, the district
Environmental health officer and the health education promotion officer. One participant was the
Water Sanitation and Hygiene (WASH) Engineer for Welt Hunger, a UNHCR organization

working on Sanitation at the Dzaleka Refugee Camp.

3.3.3 Focus group discussions

A group of 8 participants were purposively sampled for focus group discussions (FDGs) among
the traders and buyers at the Dzaleka Market. A total of 2 focus group discussions (n = 16) were
conducted, the first group was for men which had 8 participants and the second group was for
women which had 8 participants as well. Each participant was identified by a number which was
assigned. This was done to make sure each participant took part in the discussion. The research
assistants facilitated the discussion following a guide of questions in each group and the researcher
took some notes as the discussion was going on. The responses were summarized, the tallying was

done and themes were developed with the use of Microsoft Word (2013).
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3.4 Data analysis

Quantitative data obtained through questionnaires were coded, using Statistical Package for Social
Sciences (SPSS) version 26, while qualitative data was thematically analysed. Frequencies and
percentages were generated from the responses of the study participants. The chi-square of
independence was used to assess the statistical significance level at (0.05, 95 % confidence level).
The qualitative data sourced from the FGDs and KllIs were audio-recorded, transcribed and
translated from Chichewa into English. The written transcripts were reviewed by the researcher,

in conjunction with the research assistants to ensure the reliability of the results.

The analysis of transcripts and notes obtained from the key informants' interviews and the focus
group discussions were manually coded using Microsoft Word (2013). The coding categories (sub-
themes) were developed from codes and were further grouped into main themes, whereas; quotes
were selected to illustrate the main themes. The marking score was developed for knowledge,
attitude and practice questions. The questions were divided into correct and incorrect response
rates. The respondents’ attitude was measured by a 5-point Likert scale, strongly agree, agree, not

sure, disagree and strongly disagree.

The respondents who agreed and strongly agreed were put in the correct response rate of agree to
that particular question. The respondents who were not sure, disagreed and strongly disagreed with
the attitude questions were put in the incorrect response rate. The respondent's responses were
summed up which were divided by the total expected responses to come up with a mean percentage
for knowledge, attitude and practice variables. The knowledge scores were classified into poor and
good, while attitude variables were scaled into positive and negative. The practice variables and

total responses were measured and rated into incorrect and correct response rates.
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The scoring of the variables was adapted from a study by Aluko et al.(2016), where the median
percentages were used in the classification of the knowledge, attitudes and practices of various

questions.

3.5 Ethical consideration

Ethical considerations were considered. An application was sent for approval by the Mzuzu
University Research Ethics Committee (MZUNIREC) and a permit was given for protocol
reference number MZUNIREC / DOR/23/11 (Appendix A). Furthermore, permission was sought
from the Dowa District Council. The purpose of the study was explained to the respondents and
informed consent was sought from the respondents before data collection (Appendix B).
Participants were informed that participation in the study was voluntary, and the data collected

would be treated with confidentiality.

3.6 Research dissemination

The study report (thesis) has been submitted to the Faculty of Environmental Science, Department
of Water and Sanitation, in fulfilment of the degree (MSc in Sanitation). Presentations at national
and international conferences, manuscript publications and newspaper articles would be used to

disseminate the study findings.

3.7 Study limitations

Communication was a major problem due to the language barrier and it was resolved by the use
of interpreters who helped in translation from English to the local language of Kiswahili which
was understood by most of the people who are refugee residents conducting their business at the

Dzaleka Market.
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The other limitation of the study was the long period that it took to get clearance from the Ministry
of Homeland Security to conduct key informant interviews with the UNHCR non-organization
(NGO) called Welt Hunger which works on water sanitation and hygiene. The Ministry of
Homeland Security cited the problem of security at Dzaleka Refugee Camp due to conflicts
between refugees, as some individuals could take videos of some scenes without authorisation.
This was resolved by engaging authorities at Dzaleka Refugee Camp. The Camp administrator
only authorised interviews with officials from Welt Hunger. Furthermore, the study being of cross-
sectional type; was prone to response bias since it was conducted among respondents who
represented randomly selected market users from the study area. However, all the limitations cited

did not have an impact on the results of this study.

3.8 Summary of the Methodology Chapter

This chapter describes the research methods that were followed in the study. The study was
conducted at Dzaleka Market in Dowa District. The study adopted a mixed research design. Simple
random and purposive sampling were used for selecting study participants. Data was collected
using focus group discussions, key informant interviews, observations and from survey using a
questionnaire. Quantitative data was analysed using descriptive analysis using SPSS version 26
and the qualitative was analysed using thematic analysis. The section of chapter four describes the

study findings according to the research objectives.
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CHAPTER FOUR: RESULTS

The chapter presents the results based on the study objectives, which included; a) to determine the
level of knowledge of market users on solid waste management at Dzaleka in Dowa, b) to assess
the attitudes of market users on solid waste management at Dzaleka in Dowa, c) to determine
practices of market users on solid waste management at Dzaleka in Dowa and d) to evaluate

institutional capacity on solid waste management at Dzaleka Market in Dowa.

4.1 Socio-demographic characteristics of respondents

Demographics of the respondents of the study are shown (Table 3), gender, male (52.17%, n =72)
females, (47.83%, n = 66) and the majority (73.91%, n = 102) were married. Another majority
(75.36%, n = 104) were not employed, and (39.13%, n = 44), their ages ranged from 30-39,
(44.93%, n =62), had a primary education level and (10.14%, n = 14), were respondents with no

formal education (Table 3).

The socio-demographic characteristics indicated that the majority of the study respondents were
literate. The majority of study participants were in the age range of 18- 39, this showed that more
were exposed to information on waste management in different media platforms. The gender of
individuals did not show significance to the knowledge, attitudes and practices of the market users
towards solid waste management. This brought attention to ascertain whether the availability of
knowledge only in individuals could contribute to good solid waste management practices. The

observational results indicated poor solid waste management practices.
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Table 3: Demographics of the participants (n = 138)

Variable Category Frequency  Percentage
(n) (%)

Age 18-29 44 31.88
30-39 54 39.13
40-49 22 15.94
50-59 14 10.14
60-64 4 2.90

Gender Female 66 47.83
Male 72 52.17

Marital status Married 102 73.91
Single 33 23.91
Divorced 0 0.00
Widowed 3 2.17

Level of Education  Primary 62 44.93
Secondary 46 33.33
Tertiary 16 11.59
No formal education 14 10.14

Employment Status
No 104 75.36
Yes 34 24.64

Table 4, indicates the percentages and the frequencies of the study participants and how they
responded to the knowledge questions. It also indicates the correct response rate to the knowledge
questions. The majority (77.54 %, n = 107) of the respondents had satisfactory knowledge of solid
waste management at the Dzaleka Market, this was displayed through the face-to-face interviews.
The observational results indicated some poor solid waste management practices. The lack of
knowledge of the benefits of solid waste segregation and lack of knowledge of good solid waste

management methods contributed to the poor observed practices.
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Table 4: The study participants' responses summary to the knowledge Questionnaire

(n=138)

Frequency (%)

No Yes
Do you know waste? 2 (1.45) 136 (98.55)
Do you have any knowledge of the effects of
li lic health h

SO |g| waste on public health and the 13 (9.42) 125 (90.58)
environment?

Do you agree that the quantity of waste sent | 28 (20.29) 110 (79.71)
for disposal to landfills should be minimized?

Are you aware of any waste collection 17 (12.32) 121 (87.68)
methods?

Do you know any benefits of waste 76 (55.07) 62 (44.93)
segregation?

Are you aware of effective solid waste 70 (50.72) 68 (49.28)
methods of disposal?

Can waste be sorted or recycled? 32 (23.19) 106 (76.81)

Do you have any knowledge of composting | 32 (23.19) 106 (76.81)
of solid waste?

Do you know any methods of waste 31 (22.46) 107 (77.54)
reduction?

Are you aware that participation in solid 7 (5.07) 131 (94.93)
waste management is the responsibility of
everyone?

4.2 Knowledge of solid waste management among market users

This section presents the results of the study respondents on the knowledge questionnaire on the
effects of solid waste on the environment and public health, knowledge of effective solid waste

methods disposal, benefits of solid waste segregation and solid waste collection methods.
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The Chi-square test of independence of knowledge questions against social-demographic

characteristics of respondents' results is also presented in this section.

4.2.1 Knowledge of the effects of poor solid waste management

The majority (90.58%, n = 125) of the respondents knew the effects of poor solid waste on the
environment and public health (Table 4) mentioned air pollution, soil pollution, the environment
polluted by disease-causing organisms transmitting typhoid, diarrhoea diseases and Cholera. A

majority (98.55%, n = 136) knew what waste is.

4.2.2 Knowledge of effective solid waste disposal methods

The respondents showed knowledge of the effective solid waste disposal methods, slightly above
half (50.72%, n = 70), indicated less knowledge, mostly of solid waste reuse and recycling, and
landfilling, while (49.28%, n = 68), were knowledgeable of solid waste composting and the

cabbage waste used as animal feeds (Table 4).

4.2.3 Knowledge of benefits of solid waste segregation.

Of respondents’ knowledge of waste segregation/ separation benefits, slightly above half (55.07%,
n = 76) did not know, they indicated they did not separate the solid waste that was being generated.
Slightly less than 50% (44.93%, n = 62) of respondents, knew the benefits of solid waste
segregation, they indicated the generation of manure from solid waste which was used in farms for
crop production and economic gains as the segregated solid waste was being sold as manure to the
general public. (Table 4). The majority of respondents indicated that they do the separation of
solid waste for easy collection and disposal by the cleaners of the market. Few respondents

described doing separation of solid waste as preventing the transmission of diseases.
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Some respondents reported doing the separation for economic gains. They would sell the manure

and some solid waste such as glass bottles and metals.

4.2.4 Knowledge of solid waste collection methods

The majority (87.68%, n = 121) of respondents knew waste collection methods at the Dzaleka
market (Table 4). The market users described reuse and recycling as being done on a small scale
as compared to the open burning, collection and disposal at dumpsites. The other majority
(79.71%, n = 110) knew and agreed that the quantity of Solid waste that is sent to landfills from
the Dzaleka market was supposed to be minimized (Table 4). They described the minimization of
solid waste sent to the landfill could help in the reduction of pollution and preventing damage to
the environment. Another majority (76.81%, n = 106) of respondents knew that solid waste could
be sorted, recycled and composted respectively at the Dzaleka market (Table 4). Most of the
respondents indicated composting as one of the solid waste practices performed by the market

users. The collected solid waste such as bottles, metals and manure could be sold within Dzaleka.

Table 5, is indicating the study participant’s responses to a knowledge question about the effects
of poor solid waste management on the environment and public health. The majority described the
effects of solid waste accumulation that could lead to the contamination and growth of
microorganisms for diseases such as diarrhoea, typhoid and cholera. Others described it as causing
pollution to the environment as solid waste decays producing emissions of greenhouse gases. The
clogging of drains could lead to the breeding of vectors for Malaria. The other market users
described the clogging of drains as leading to flooding of the areas where the people live. Few
respondents described it as causing contamination of the soil and water. Table 6 provides the

results for Chi-square for the knowledge questions, it was statistically significant at 0.05.
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Table 5: Effects of solid waste on the environment and public health

What are the effects of solid waste on the

environment and public health

frequency (%), n =138

Disease

Air pollution
Floods

None

91 (65.94)

31 (22.46)

10 (7.25)
6(4.35)

4.2.5 Chi-square test of independence on knowledge questions.

Table 6. Pearson Chi-square tests of independence of knowledge and demographic factors.

Age Gender Marital Education Employment
status level

Do you know waste? .654 137 .678 251 415
Do you have any knowledge of the effects | .059  0.196 .358 447 136
of solid waste on public health and the
environment?
Do you agree that the quantity of waste 072 0.126 417 429 0.960
sent for disposal to landfills should be
minimized?
Are you aware of any waste collection 012" 0946  .004" .087 012"
methods?
Do you know any benefits of waste 938  0.251 .646 .037" 0.493
segregation?
Are you aware of effective solid waste .837  0.236 .343 0.625 0.375
methods of disposal?
Can waste be sorted or recycled? 035" 0.779 194 .062 0.177
Do you have any knowledge of 405 0.136 .202 .389 0.601
composting of solid waste?
Do you know any methods of waste 121 0.632 .397 103 0.438
reduction?
Are there laws governing solid waste .700 .049" .507 0.429 0.282

management in the market of Dzaleka

*, The Chi-square statistic is significant at the .05 level.
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4.3 Attitudes of respondents towards solid waste management.

This section presents the results of the study respondents’ responses to the attitude questionnaire.
The market user’s attitudes toward solid waste collection, solid waste disposal and sustainable
solid waste management practices are presented. Results are also presented for the study
respondents’ attitudes toward their participation in solid waste management at Dzaleka Market.
This section further presents results for the Pearson Chi-square of independence of attitude
questions against respondents’ socio-demographic characteristics, which did not show any

statistical significance.

4.3.1 Attitude of Respondents towards Solid Waste Disposal

The majority disagreed as (48.55%, n = 67) of respondents strongly disagreed and (26.81%, n =
37) disagreed that dumping solid waste in open spaces, drains and gutters is not bad (Table 7).
Another majority (65.94%, n = 91) of the respondents strongly agreed and (24.64%, n = 34) agreed
that improper refuse disposal can cause the occurrence of pollution (Table 7). Most of the study
respondents reported that the practice of open disposal of solid waste would contaminate the
environment, leading to the growth of microorganisms for transmission of diseases such as cholera.
Solid waste disposal in drains would lead to the breeding of vectors for the transmission of malaria.
The market users knew how solid waste could be disposed of, though some had negative attitudes

as they could practice open disposal of solid waste.

4.3.2 Public participation in solid waste management

The majority (63.04%, n = 87), of respondents, strongly agreed and (21.01%, n = 29), agreed that
participating in solid waste management activities is everybody’s responsibility (Table 7).
Observational results showed that some market users could pile the solid waste in sources where

waste was being generated.
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In the other group, almost half (48.55%, n = 67) of respondents were not satisfied with solid waste
management services at the Dzaleka market, while a minority (8.7 %, n = 12) were satisfied with
solid waste management services. The participation of the market users in solid waste management
at Dzaleka market was dependent on the availability of adequate knowledge of the benefits of
collecting solid waste for ease of disposal or the prevention of sanitation-related diseases such as
diarrhoea and Cholera. A few respondents described being involved in solid waste management
activities at Dzaleka Market for economic gains as they could sell some bottles for reuse and

manure to others.

4.3.3 Attitudes of the respondents towards solid waste collection

The majority (54.35%, n =75) of respondents strongly agreed and (30.43%, n = 42), agreed that
regular collection of solid waste at the Dzaleka Market could be the only solution to solid waste
management (Table 7). The market respondents had a positive attitude and described that the
regular collection of solid waste would reduce the heaping and accumulation in the market,
reducing the risk factors for the spread of diseases such as diarrhoea and deadly Cholera. Some
respondents reported that they are motivated to do the frequent collection of solid waste for
economic gains. Another majority (73.19%, n =101) of respondents strongly agreed that putting

waste in bins is the responsibility of everybody (Table 7).

4.3.4 Attitude of respondents towards waste management practices

The majority of respondents agreed that they cared about waste management reduction, reuse, and
recycling, as (47.1%, n = 65), they strongly agreed and (30.43%, n = 42) agreed (Table 7). The
market respondents described that they would reduce solid waste generation to prevent its
accumulation. The study participants reported that they would reuse and recycle solid waste though

on a small scale, due to inadequate knowledge.
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Another majority disagreed that open burning is a good method, as (45.65%, n = 63) of respondents
strongly disagreed and (38.41%, n = 53), disagreed. The other majority disagreed that open burning
of solid waste did not affect the health of the human being, as (36.23%, n = 50), of respondents,
strongly disagreed and (23.19%, n = 32), (Table 7). The study respondents knew the open burning
effects of solid waste as respiratory problems in human health as a factor that would prevent them

from the practice.

Table 7, presents the study participant's responses summary to the attitude questionnaire and the
responses that could be regarded as correct according to the guiding principles for the literature
in sanitation. The results found as seen in Table 7, showed positive attitudes toward solid waste
management through face-to-face interviews, but the actual behaviour displayed by some
individuals towards solid waste management was poor. It was observed that there were poor
practices, there was no separation of solid waste, indiscriminate disposal and open dumping of

solid waste at the Dzaleka Market.

Above half of the study participants disagreed that individuals had to play a role in solid waste
management as 27.54% (n=38) disagreed and (19.57%, n = 27) strongly agreed. The majority
of study participants agreed that regular collection of solid waste would bring a solution to the
accumulating waste in the different areas of the market. The majority of study participants
agreed that open dumping of refuse in open spaces is bad, but observational results indicated the
same. The Chi-square results in Table 8 of attitude questions did not show any statistical

significance against the socio-demographic characteristics of the study participants.
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Table 7: The study participant's responses to attitude questionnaire. (n=138)

Frequency (%)

Strongly Disagree Not sure Agree Strongly

disagree agree
Waste management is 1(0.72) 0 (0) 0 (0) 42 (30.43) 95 (68.84)
important?
Dumping solid waste in open 67 (48.55) 37 (26.81) 3(2.17) 7 (5.07) 24 (17.39)
spaces, drains and gutters is not
bad?
Open burning of refuse is a 63 (45.65) 53 (38.41) 2 (1.45) 7 (5.07) 13 (9.42)

good method

Open burning of solid waste 50 (36.23) 32 (23.19) 2 (1.45) 13 (9.42) 41 (29.71)
has no negative effect on the
health of human beings

Improper refuse disposal can 7 (5.07) 2 (1.45) 4(2.9) 34 (24.64) 91 (65.94)
cause the occurrence of
environmental pollution

Individuals play key roles in 27 (19.57) 38 (27.54) 16(11.59) 26 (18.84) 31 (22.46)
solid waste management in the
market of Dzaleka

| feel comfortable with the way 38 (27.54) 34 (24.64) 11(7.97) 27 (19.57) 28 (20.29)
solid waste is managed in the
market of Dzaleka.

Putting waste in bins is the 1(0.72) 4(2.9) 3(2.17) 29 (21.01) 101(73.19)
responsibility of everybody

Participating in solid waste 6 (4.35) 16 (11.59) 0(0) 29 (21.01) 87 (63.04)
management activities is
everybody’s responsibility

| care about waste 7 (5.07) 31 (22.46) 15(10.87) 20 (14.49) 65 (47.1)
management reducing, reusing
and recycling

Regular collection of solid 6 (4.35) 11 (7.97) 4(2.9) 42 (30.43) 75 (54.35)
waste is the only solution to
solid waste management
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4.3.5 Chi-square tests of independence on attitude questionnaire.

This section presents chi-square results of attitude questions, showed no statistical significance.

Table 8: Pearson Chi-square tests of independence of attitude and demographic factors

Age Gender Marital Level of Employment
status Education

Waste management is important? .360 628 .098 .000" .001"
Dumping solid waste in open spaces, drains 570 .088 .065 .000”" .000”"
and gutters is not bad?
Open burning of refuse is a good method .185 .087 .031" .005" .012"
Open burning of solid waste has no negative .816 .648 .095 .005" .001"
effect on the health of human beings
Improper refuse disposal can cause the .000”" 917 .090 .000”" .035"
occurrence of environmental pollution
Individuals play key roles in solid waste .622 0.492 .789 .062 016"
management in the market of Dzaleka
| feel comfortable with the way solid waste 237 0.641 .679 .068 .005"
is managed in the market of Dzaleka.
Putting waste in bins is the responsibility of .365 .670 .063 .091 037"
everybody
Participating in solid waste management .783 314 125 .000”" .002”"
activities is everybody’s responsibility
There is satisfaction with waste service .584 .128 .852 197 .073
collection in the market of Dzaleka.
Reusing plastic bags for shopping is good .868 441 174 .000”" .062
for reducing waste
| care about waste management reducing, .675 .386 110 126 .399
reusing and recycling
Public education could be good for fixing 133 .567 .038" .699 .790
the challenge of poor solid waste
management
It is important that local government put 425 555 251 .001" .083

recycling laws and programs in place

*. The Chi-square statistic is significant at the .05 level. ‘
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4.4.0 Market users’ practices on solid waste management

This section presents the results of the study respondents at the Dzaleka market on practices. The
Pearson Chi-square of independence of practices questionnaire against socio-demographic
characteristics of the study respondents is presented. The majority of respondents reported good
knowledge and, a positive attitude through face-to-face interviews and reported poor practices, this
was also revealed in observation results which showed open dumping, and indiscriminate disposal

of solid waste.

4.4.1 Solid waste disposal practices at Dzaleka Market

Slightly above half (52.17%, n = 72) of respondents reported dumping solid waste in undesignated
places, (Table 9). Another majority (78.99%, n = 109) of respondents reported the practice of
disposing of solid waste in drains and gutters (Table 9). The other majority (83.3 %, n = 119) of
respondents reported that the final disposal of solid waste is an open dump (Table 9). The majority
of respondents (71.01%, n = 98) reported that there is no proper use of refuse bins at the Dzaleka
Market. The reasons for improper solid waste use of bins were related to negative attitudes, whilst
some individuals described the lack of adequate bins in the market could lead to poor solid waste

disposal (Table 9).

The majority (94.2%, n = 130) reported that there was no practice of separation or segregation of
solid waste at Dzaleka Market (Table 9). Slightly above half (53.62%, n = 74) of the respondents
reported the burning of solid waste as being practised at Dzaleka Market (Table 9). Another
majority (66.67%, n = 92), of respondents, reported that there was no application of reducing,
reusing and recycling of waste at Dzaleka Market (Table 9). Slightly above half (56.52%, n = 78)
of respondents reported that they did not practice solid waste prevention, (43.48%, n = 60), and

responded that they practised waste prevention (Table 9).
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Table 9, shows the study participants’ responses to a practice questionnaire 69.57% poor practices.

Table 9: The study participant's responses summary to the practice questionnaire (n = 138)

Frequency (%)
No Yes
Does dumping of solid 72 (52.17) 66 (47.83)
waste occur in designated
dumpsites?
Is there a proper use of 98 (71.01) 40 (28.99)
refuse bins in the markets?
Is there a disposal of refuse 29 (21.01) 109 (78.99)
in drains or gutters?
Does the separation / 130 (94.2) 8 (5.8)
segregation of waste happen
in the markets?
Do the burning of solid 64 (46.38) 74 (53.62)
waste take place?
Is there an application for 92 (66.67) 46 (33.33)
reducing, reusing and
recycling solid waste?
Are the bins covered 91 (65.94) 47 (34.06)
properly while containing
solid waste?
Do you follow processes of 60 (43.48) 78 (56.52)
waste prevention?
Is there a recovery of solid 119 (86.23) 19 (13.77)
waste from the market
Do you do Composting of 112 (81.16) 26 (18.84)
solid waste?
Do you do incineration of 80 (57.97) 58 (42.03)
solid waste?
What is the final disposal of  Open dump Landfill
solid waste at the Dzaleka 119(83.3) 23 (16.7)

market?
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4.4.2 Chi-square tests of independence on practices and demographic factors.
This section presents the Chi-square results of practice questions against the demographic factors
of respondents, showing statistical significance on the use of bins against the level of education of

study respondents with a value 0f 0.013 < 0.05, age against recycling, 0.027 < 0.05 (Table 10).

Table 10: Pearson Chi-square tests of independence of practices and demographics (n = 138)

Age Gender  Marital Level of  Employment
status  Education Status

Does dumping of solid waste occur in designated .363 0.847 .878 0.475 0.770
dumpsites?
Is there proper use of refuse bins in the markets? 778 0.961 784 123 0.093
Is there a disposal of refuse in drains or gutters? .608 0.084 .140 .624 0.579
Does the Separation /segregation of waste happen 797 .899 .610 304 .010"
in the markets?
If yes, mention reasons for waste separation 291 717 315 .675 221
Do the burning of solid waste take place? .631 0.634 732 0.983 0.200
Is there an application for reducing, reusing and 737 0.278 .180 0.061 0.576
recycling the solid waste
Do disposal of organic waste take place instead 715 0.733 294 0.215 1.000
of recycling?
Is there Involvement of the authorities from the .335 0.104 331 0.087 013"
district council or
Are the bins covered properly while containing .795 0.584 443 013" 0.136
solid waste?
How often is solid waste collected from the .230 0.378 .637 .140 0.318
markets by authorities
Do you follow processes of waste prevention? 721 0.050 .103 0.527 0.477
Is there a recovery of solid waste from the market 511 0.127 .240 .264 .184
Do you do Composting of solid waste? 406 0.850 .663 .071 0.764
Do you do incineration of solid waste? 274 0.102 .888 0.374 0.494
Would you like to recycle waste in your market? 027" 157 .000”" 573 .626

*. The Chi-square statistic is significant at the .05 level. ‘
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Figure 6, shows solid waste management methods at Dzaleka Market. Less than half of
respondents (33.33%, n = 46), reported composting, (27.78%, n = 38) reported incineration,
landfilling (22.22%, n = 31), sorting (16.67%, n = 23) respectively. A majority preferred
performing solid waste composting, and a few people would be involved in the sorting of the

solid waste at Dzaleka Market.
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Solid waste management methods

B Percent M Count
Fig. 6: Solid waste management methods

4.4.3 Solid waste as a resource

This section presents the results of the study respondents’ views on solid waste business practices
at Dzaleka Market. The results of the Chi-square test of independence are shown in Table 13. Less
than half (40.07%, n =55) of respondents reported generation of food waste, plastic waste (35.21%,
n =49), (21.72%, n = 30) reported paper waste, (0.75%, n = 1) of the respondents reported textile

waste and (2.25%, n = 3) (Fig.7).
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Fig. 7: Proportion of solid waste generated at the Dzaleka Market ( responses in
percentages).

A few respondents less than 50% (47.62%, n = 66); reported solid waste being used for
composting for the generated solid waste from Dzaleka Market, while (42.86%, n = 59), reported
metal recycling as a significant for the solid waste generated from Dzaleka Market. (Table 11).
Less than half (35.03%, n = 48) of the respondents reported solid waste as being used for revenue
generation. (Table 11). Some respondents (31.21%, n = 43) reported composting as one of the
specific uses of solid waste that is being generated at Dzaleka Market. Other respondents (33.76%,
n = 47) reported that there is no specific use of the solid waste generated at the Dzaleka Market.
No respondent reported the production of biogas as one specific use of the solid waste generated
at Dzaleka Market. Recycling and reuse were reported to be practised on a small scale, this could
be attributed to a lack of adequate knowledge of reuse and recycling practices by the market users

at Dzaleka.
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4.4.4 Economic Practices of the generated solid waste

Table 11: Use of solid waste generated from the Dzaleka Market

Frequency (%)
Significance of solid generated at
the Dzaleka market
Metal recycling 59 (42.86)
Composting 66 (47.62)
R i f
eduction of waste 10 (7.14)
Waste recovery 3 (2.38)
What is the specific use of solid
waste from the Dzaleka market?
Revenue generation 48 (35.03)
Composting 43 (31.21)
Biogas 0 (0.00)
None 47 (33.76)

4.4.5 Waste Business Practices

Slightly above half of respondents (55.07%, n = 76), reported that waste business takes place at
the Dzaleka market. (Table 12). Another group of respondents slightly above half (57.25%, n =
79), indicated that sometimes exploitable materials are collected by informal waste pickers or
waste entrepreneurs for business and a few (20.29%, n = 28), respondents reported that solid waste
was often collected for business (Table 12). The least respondents (13.04%, n = 18) reported that
they did not know that solid waste exploitable materials were collected by informal waste pickers

or entrepreneurs for business.
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.Table 12: Solid waste materials recollected by Informal Pickers or waste entrepreneurs

Research Question Responses freq. %

Is there any waste business practice taking Yes 76 55.07%

place at Dzaleka No 62 44.93%

Are exploitable waste materials recollected by Never 8 5.80%

informal pickers or waste entrepreneurs? Sometimes 73 57 2504
Often 28 20.29%
Almost always 5 3.62%
| don't know 18 13.04%

Almost half of respondents (44.05%, n = 61) reported selling cabbages as animal feeds (Fig. 8). A

few respondents (26.19%, n = 36) reported metals and bottles, recycling and reuse, Few (14.29%,

n = 20) respondents reported generating revenue, K8, 500 for a tonner truck loaded for solid waste

collection from the market. (Fig.8). The least respondents (4.74%, n = 6) indicated that solid waste

could be sold to local waste entrepreneurs for briquette making (10.71%, n = 15) (Fig. 8).
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Figure 8: Type of waste business practices at Dzaleka Market
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4.4.6 Chi-square tests of independence solid waste as a resource.
This section presents the Chi-square results of solid waste resource questions against the
demographic factor of the study respondents, statistical significance was observed on the age of

respondents against the practice of recycling indicating a value o 0.027 < 0.05 (Table 13).

Table 13: Pearson Chi-square tests of solid waste as a resource and demographic factors.

Age Gender  Marital Level of Employment
status Education Status

Would you like to recycle waste 027" 157 .000" 573 626
in your market?
Solid waste recycling has benefits
here at the Dzaleka market? ey 0.170 253 412 0.500
If a recycling program was set up, R .
would you be willing to separate 879 026 .040 710 172

materials into separate bags for
collection purposes?

Is there any waste business
practice taking place here at the 250 0.644  .089 0.354 0.774
Dzaleka market?

Are exploitable waste materials
recollected by informal pickers or 209 231 768 057 017
waste entrepreneurs?

*. The Chi-square statistic is significant at the .05 level. |

4.4.7 Observations of Solid Waste Management Practices

This section presents the results of observations of solid waste management practices at Dzaleka
Market. The openly dumped solid waste was observed in different areas of Dzaleka Market such
as beside the road, inside the market and near areas where traders sell their goods. Some solid
waste disposal sites were observed near the restaurants, where there was an accumulation of solid
waste that seemed to have stayed there for a longer period. This posed a danger to the communities
of sanitation-related diseases including diarrhoea, typhoid and Cholera which is fatal. Drains
clogging due to the disposed solid wastes in the drains and gutters could have created breeding

grounds for the mosquitoes which are the vectors of Malaria, a risk factor to public health.
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Fig. 9. (A) Solid waste accumulation inside (B) Solid waste in drains at Dzaleka Market.
Market at Dzaleka . Source: (Field observation by researcher)

Figure 10(A), unsorted/ unseparated solid waste, a mixture of organic waste, plastic bottles, and
paper waste are shown inside Dzaleka Market awaiting collection by authorities. Figure 10(B)
shows open dumping practices inside Dzaleka Market, blockage of drainage with solid waste
materials dumped. Creating a conducive environment for the breeding of mosquitoes is a risk

factor for Malaria's spread.

Fig. 10 :( A) Unsorted solid waste at the Dzaleka Market. (B). Solid waste openly dumped

Source: (Field observation by researcher).
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4.5 Developed themes from the qualitative data

This section presents the results of qualitative data after the thematic analysis. Themes and sub-

themes are presented in Table 14, indicating a comprehensive overview of the challenges and

practices of solid waste management in the Dzaleka market. The analysis highlighted issues such

as awareness and communication on waste management, solid waste accumulation and the

economic aspects of waste through reuse, recycling, and commercialisation. Some of the

significant quotes presented by the respondents through focus group discussions and key informant

interviews have been selected in relationship with themes.

Table 14: Thematic analysis of Qualitative data

Initial category/ sub-themes

Main themes

Waste management awareness
Waste management campaigns
Routine educational programs

Community radio sanitation programs

Behavioural change Communication

Indiscriminate waste disposal
Inadequate sanitation equipment
Low solid waste collection

Lack of waste collection vehicles

Accumulation of solid waste

Reuse of solid waste
Recycling of solid waste

Revenue generation

Commercialisation of Solid waste

Lack of space for solid waste separation
Inadequate disposal infrastructure

Lack of recycling facility

Inadequate sanitation infrastructure
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4.5.1 Behavioural change communication

Respondents showed a good knowledge of solid waste management, the majority seemed to be
aware of the information of waste management through routine health education programs by the
extension of health workers and awareness campaigns organized by Welt Hunger an NGO working

on sanitation at the Dzaleka Refugee Camp,.

When the health extension workers and officials from the Welt Hunger organization were asked
how information is being spread concerning solid waste management at Dzaleka they explained

as follows:

“We usually share the information with the market users at Dzaleka Market through awareness
campaigns on waste management to sustain sanitation in the market to prevent the occurrence of
diarrhoea diseases, including deadly Cholera. (HSA, Key informant interview (KII).

“People are well informed of best solid practices as we have been conducting awareness
campaigns on waste management here at Dzaleka Refugee Camp. The people have a negative
attitude as they lack ownership of the generated waste, they fully rely on us as an organisation to
take care of the waste they generate, and this has had an impact on solid waste management (Key
informant, WASH Engineer, Welt Hunger).

“Even in the unfinished buildings, people could defecate and in the morning could be used as
cooking sites for people with restaurants. This has been minimised recently”. (KII, Assistant
Environment Health Officer, Dzaleka Health Facility).

The majority of the respondents in the focus group discussion revealed acquiring waste
management information through awareness campaigns and health education sessions conducted
by the Health Surveillance Assistants from the Dzaleka health facility and officials from an
organization called Welt Hunger. Some indicated that they could get information about waste
management through radio stations which included the Yethu Community Radio situated at
Dzaleka. There was good knowledge of waste management among the market users, a positive
attitude and poor practices were observed such as indiscriminate disposal of solid waste. The
public incompliance on waste management was observed despite the provision of waste

management information to the public through different media.
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4.5.2 Commercialisation of solid waste
The thematic analysis showed the commercialisation of solid waste. The respondents reported

using solid waste for business in forms of reuse, recycling and direct revenue generation.

The respondents revealed that they gained income through the reuse of solid waste:

“Some people collect plastic bottles discarded in the market. They clean them and resell them to
people who sell thobwa (local drink) in the same market of Dzaleka and some are sold to the shop
owners who reuse them for selling cooking oil”. (FGD, woman, trader).

“Most often we see vegetable/cabbage waste being sold to animal farmers who feed their livestock
at Dzaleka Refugee Camp. It is a common business of solid waste taking place here” (FGD,
woman, trader).

This indicated that the reuse of solid waste was done for financial gain by the market users at
Dzaleka. After awareness, it could be done on a larger scale as compared to the current situation.
The respondents explained how they benefitted economically from the recycling business of solid
waste and further highlighted how revenue was also being generated through the transportation of

solid waste, they explained as follows;

“Usually some people come into the market to buy organic manure from the cleaners of the market,
as one way of collecting the solid waste from the market “(Key informant interview, market
member on sanitation).

> Some people here at Dzaleka Market recollect metal scraps from the disposal area and sell them
to metal scrap dealers who usually come from other areas”. (FGD, Potato trader).

”As an organisation working on sanitation at Dzaleka Refugee Camp, we are also responsible for
waste collection from the market, but we only have two vehicles which are not enough as they also
cater for household solid waste. We hire private vehicles for which we pay them K8,500 per trip
for a 3-tonner truck”. (Key informant, WASH Engineer, Welt Hunger).

” In the previous years, we used to see some people who are residents at Dzaleka used to come in
the market to collect solid waste especially those from groundnuts usually during the dry season
when crops are being sold, using them for making briquettes”. (KII, market chairman).

Recycling of solid waste was reported to be done on a smaller scale which could be promoted,

through awareness and information sharing of its significance in the management of solid waste.
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This could further help as an economic activity for financial gain as recycling of the solid waste in
the form of compost manure sold to farmers for improving soil quality. The promotion of metal
recycling could reduce the solid waste disposed of in the dumpsites and improve financial gain as

they are sold to scrap metal dealers.

4.6 Institutional Capacity on Solid Waste Management at Dzaleka Market

4.6.1 Accumulation of solid waste

The theme of the accumulation of solid waste at Dzaleka Market was developed. Majority of
respondents in the focus group discussion highlighted the reasons why they were involved in the
indiscriminate disposal of solid waste. They attributed the problem to the shortage of sanitation

equipment such as bins.

When respondents were asked why they were disposing off solid waste indiscriminately in the

market they highlighted some of the reasons as follows:

“We prefer to dispose off solid waste near our businesses, due to the limited number of bins inside
this market which is a problem” (FGD, Tomato, trader).

The respondents described a lack of vehicles for solid waste transportation as reported by the
authorities. This led to low frequencies of solid waste collection for a period of greater than 2

weeks, which contributed to an accumulation within the disposal sites in the market.

The respondents explained what happens when the solid waste accumulates in the market as

follows:

“The workers in the market collect the solid waste and pile in disposal sites within the market
leading to accumulation and as it is decomposing produces bad smell which is a danger to public
health.”(Key Informant, market committee member).
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“The district council does not usually collect the solid waste from the market. It is collected by the
officers working on sanitation at Welt Hunger a UNHCR organisation, which does not have a
scheduled timetable for collection. This leads to the accumulation of solid waste in the market,
thereby posing a risk to public health”. (FGD, shop owner).

The observational results showed piling and accumulation of solid waste within the disposal sites
inside Dzaleka Market. This is a risk factor for the growth of microorganisms such as bacteria
which may lead to the spread of diarrhoea and cholera. The stakeholder coordination in solid waste

management was observed to be poor, as activities were done in isolation.

4.6.2 Inadequate Sanitation Infrastructure
The thematic analysis developed a theme of inadequate sanitation infrastructure. Respondents
reported a lack of space for the separation of solid waste and inadequate disposal and recycling

infrastructure.

The respondents revealed how they disposed of the solid waste from Dzaleka market as follows:

“Separation of waste is a problem here because the market does not have facilities that can be
used for separation of waste”. (KII, Market cleaner).

“The Dzaleka Market does not have a landfill. The solid waste after being collected is dumped at
the dumpsite somewhere near the market and it’s also close to the community becoming a risk to
public health . (Key informant interview, District Environmental Officer).

The toilet facilities are few and we are told to pay for us to use these public toilets. Some market
users would defecate in unfinished shop buildings since they do not have money to pay for the
public toilets.” (FGD, Tomato, trader).

This indicated a problem with solid waste separation which is significant for the promotion of
recycling initiatives. It also indicated that the solid waste is being dumped at the dumpsite due to
a lack of a landfill, which could promote transmission of diseases in the community which is close

to the dump site, a risk to public health.
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4.6.3 Other Factors Affecting Waste Management in Dowa

Interview with the Environmental officer at the Dowa District Council on the factors affecting the

performance of waste management activities. He revealed as follows;

“Some of the factors affecting the operations of the Dowa council on waste management include;
low investment due to lack of financial resources, weak coordination and low private sector
participation” (KII, Environmental Officer, Dowa District Council).

This showed that there are several factors which affect the Dowa District Council in carrying
effective management of solid waste apart from the public incompliance. Dealing with the factors
affecting waste management performance prevents environmental pollution, and reduces the

burden of disease, eventually being cost-effective in reducing the drug budget.

The thematic analysis highlighted the availability of behaviour change communication among the
market users which was being provided by the health surveillance assistants, officials from the
Welt Hunger and other stakeholders. It revealed the problems of accumulation of solid waste due
to low collection rates of solid waste, as a result of the lack of vehicles for transportation of solid
waste. The analysis further showed factors that contributed to low recycling rates, as it was
reported that there is a problem with the lack of recycling equipment. It was revealed that solid

waste was a resource for economic gain, as some people explained generating income through it.

4.7 Summary of the Results Chapter

The results of the first objective suggest the availability of good knowledge on solid waste
management among the market users at Dzaleka. However, though a majority of respondents
showed good knowledge, some market users reported inadequate knowledge of effective solid

waste management practices.
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The results for objective two indicated a positive attitude among the market users at Dzaleka
Market. However, the positive attitude of the study respondents was not related to the observed
results of poor solid waste management practices. This suggests a need for improvements in
people’s behaviours. The results for objective three indicated that the majority of the study
respondents reported poor practices of solid waste management. This suggests problems with
awareness and lack of adequate knowledge of effective solid waste management practices,
requiring to be addressed. The results for objective four suggest factors affecting solid waste
management at Dzaleka such as the lack of sanitation infrastructure for solid waste disposal for
instance no landfill, accumulation of solid waste due to lack of vehicles for solid waste collection
and lack of resources for investment in waste management. The lack of coordination between
stakeholders was also reported to be a factor affecting the performance of solid waste management

at Dzaleka market. The results are discussed in the next chapter five.
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CHAPTER FIVE: DISCUSSION

This section discusses the study findings in comparison with related literature and other studies
previously conducted. Furthermore, it provides a critical analysis and understanding of all key
study findings. The quantitative research findings collected through the questionnaire concerning
the objectives are discussed. The qualitative results collected from the two focus group discussions
and the key informants’ interviews are discussed in this section. The study assessed the knowledge,

attitudes and practices of market users on solid waste management at the Dzaleka Market.

5.1 Socio-demographic characteristics of the respondents

The demographic characteristics of respondents such as age, marital status, education level, and
gender are vital components when evaluating people’s knowledge, attitudes, and practices, as
described by Chu, et al. (2016); as cited in (Joseph 2022). All the (n = 138) respondents consented
to answer the questions, there was a 100% response rate. Slightly above half (52.17%, n=72) of
respondents were males and (47.83%, n=66) were females. The findings were consistent with those
from a study by Omar et al. (2019), which found that 57.3% of respondents were males and 42.7%
were females. A similar study by Ekoro et al. (2022), found that 54.4% of respondents were

females, while 45.6% were males.

The majority of respondents had formal education, with primary (44.93%, n=62), secondary
(33.33%, n = 46) and those with tertiary (11.59%, n= 16). The findings of this study were also
inconsistent with the study by (Joseph 2022); who found that slightly above half (55.9%) of
respondents had a secondary level of education. According to Seng et al. (2018) and Han et al.
(2018) in (Giao and Thien 2022), high education levels significantly improve one’s understanding

of solid waste management.
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Similarly, in a study by Almasi et al. (2019), the recycling practices were influenced by the
education level of the respondents. In this study, the majority (71.01%) of respondents who were
in the age range of 18-39 reported a willingness to do the recycling of solid waste. This may be
attributed to the acquired formal education, as well as exposure to information on waste
management among the productive youth group through different platforms including Radio and
other media of communication. It was expected that since the majority of the study respondents
had formal education, this was likely to translate to good practices in solid waste management.

The study found no significant relationship between high levels of education and practices.

5.2 Knowledge of solid waste management among Market users.

This section discusses the results of the knowledge of the market users on the effects of solid waste
management on the environment and public health. The majority of respondents reported poor
solid waste management as contributing to environmental pollution and disease burden. Solid
waste collection, open disposal methods and composting were mostly practised at Dzaleka Market.
The majority of respondents did not know the benefits of solid waste segregation and were also
not aware of effective solid waste disposal methods. The Chi-square results of knowledge
questions against the demographic factors were statistically significant on the benefits of solid

waste segregation against the level of education of the study respondents.

5.2.1 Knowledge of the effects of poor solid waste management
The study found that majority (77.54%, n=107) of respondents had good knowledge of solid waste
management. The findings were consistent with the study of Omar et al. (2019), who found that

majority (58%) of respondents had good knowledge towards solid waste management.
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Similarly, a study by Giao and Thien (2022) found that 54% of the household respondents had
good knowledge of solid waste management. The majority (90.58%, n =125) of respondents knew
the effects of solid waste on public health and the environment (Table 4). The respondents reported
good knowledge, and a positive attitude but displayed poor solid waste management practices.
Observational results indicated open dumping, indiscriminate disposal of solid waste and an
accumulation of solid waste within the market setting. The level of knowledge of the market users

did not translate to good practices, suggesting a need for further research to identify other factors.

The other majority (65.94%, n = 91) agreed that poor management of solid waste has effects on
the health of human beings, causing sanitation-related diseases such as diarrhoea, typhoid and
Cholera. The findings of the study are consistent with the study of Fadhullah et al. (2022), where
95.9% of respondents were aware that improper solid waste management leads to diseases such as
diarrhoea and Malaria. Similarly, findings agree with the study of Eshete et al. (2023), which found
that 90% of households correctly understood the adverse effects of improper solid waste disposal
on the environment as a source of waterborne diseases including diarrhoea, cholera and typhoid.
The poorly disposed waste acts as vectors for disease-causing organisms for conditions such as
Malaria, diarrhoea and Cholera (Njewa et al. 2022). Good knowledge of sustainable solid waste

management has significant impacts on the practices of individuals significant for public health.

A few respondents (22.46%, n = 31) reported air pollution (table 5). The findings agree with those
from the study of Kubanza and Simatele (2020); which found that 33% of respondents reported
that solid waste contributed to the destruction of the vegetation, and 30% and 20% of the
respondents described water and air pollution respectively. Turpie et al. (2019); describe the

impacts of illegal dumping of solid waste in deposit sites as contributing to air and water pollution.
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Good waste disposal systems lead to significant improvements in the health of the masses in the
communities (Orhorhoro and Oghoghorie 2019). The findings of the study showed that the market
users were aware of the effects of poor solid waste management, which was supposed to translate
to good observed practices. It was reported that behavioural change communication messages
were being shared to the market users through awareness campaigns, and routine educational
programs by the health surveillance assistants and other stakeholders. In addition, the Yethu
community radio station played a big role in sharing information on waste management within the

Dzaleka catchment area, this has an impact on individuals’ understanding.

5.2.2 Knowledge of effective solid waste disposal methods

Half (50.72%, n = 70) of respondents reported inadequate knowledge of effective solid waste
disposal methods (Table 4). The majority of respondents reported being more knowledgeable
about solid waste composting. In this study, solid waste disposal methods mostly practised by the
majority were open dumping, collection and disposal, mainly used for ease of solid waste disposal.
The findings were similar to those of Eshete et al. (2023); who found that respondents had correct
knowledge and positive attitudes but 80% practised improper solid waste disposal, open dumping
in roads, gullies and burned solid waste. This was a risk factor for disease spread of sanitation-
related diseases including cholera. Similarly, a study by Lema et al. (2019), found that 83% of the
respondents of Assella town in Ethiopia lacked knowledge in removal methods which led to
improper waste disposal. The study findings are consistent with those from a cross-sectional study
by Laor, et al. (2018), in Northern Thailand, who found that despite market traders’ overall
knowledge, their practices towards proper solid waste disposal were below average. The
management of waste is focused on how to find value and redirect it back to the community (Omar

et al. 2019).
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The findings suggest a significant gap in public awareness and understanding regarding waste
management practices. A need for improved communication and education to encourage

responsible waste disposal practices among market users.

The observational results showed open dumping of solid waste which was attributed to poor solid
waste disposal of solid waste. The poor solid waste disposal by market users could be attributed to
inadequate awareness and negative attitudes among some individuals. It is also suggested that the
shortage of sanitation equipment such as bins availability contributed to poor disposal of solid
waste by some market users. The lack of regulations and by-laws by the Dowa District Council on
solid waste management practices might also be a contributing factor to poor solid waste disposal.
The accumulation of solid waste is a risk factor to the environment contributing to soil pollution

and groundwater contamination.

5.2.3 Knowledge of solid waste segregation benefits

Slightly above half (55.07%, n = 76) of the respondents in this study reported having inadequate
knowledge of the benefits of solid waste segregation (Table 4). The findings in this study are
similar to that reported by Manyazewal and Waleign (2019), in JigJiga city in Ethiopia, where the
majority (65.95%) of the respondents did not separate solid waste as they were not aware of its
benefits. The findings of this study are consistent with those from the household study by Donacho
et al. (2023), who found that (21.53%) of the respondents knew about waste separation in the town
of Bedelle in Ethiopia. The findings of this study are also consistent with those of the study of
Oyeleye et al. (2021), who found that 43% of the generated solid waste in the Mowe Market in
Ogun state in Nigeria ended up in landfills due to the lack of adequate knowledge on sorting. The
lack of solid waste separation among respondents in this study could signify inadequate awareness.

This could lead to increased amounts of solid waste disposed off in dumpsites.
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Observation results showed unseparated solid waste in the disposal sites. This might also have
contributed to the limited reuse and recycling of solid waste which was reported by the majority
of respondents in both the quantitative and qualitative results. The reason for a low level of solid
waste separation was attributed to inadequate knowledge and awareness of its significance. The
other reason why the market users would not separate solid waste would be the lack of available
market for recyclable materials which could be acting as a motivating factor to be involved in the
recycling initiative. The knowledge of the benefits of solid waste separation for economic gains
would facilitate reuse and recycling among the market users. Waste separation and recycling at

source help in the reduction of waste that is sent to landfill (Orhorhoro and Oghoghorie 2019).

5.2.4 Knowledge of solid waste collection methods.

The majority (87.68%, n = 121) of respondents knew waste collection methods at the Dzaleka
market (Table 4). The other majority (76.81%, n = 106) of respondents knew that solid waste could
be sorted and recycled, and composted. The study findings were similar to the study of Njewa et
al. (2022), who found that organic matter was being recycled into farm yard manure, while plastic
and metals were being recycled on a smaller scale. Another study by Sarbassov et al. (2019), found
that waste reuse, recycling, and recovery were significant for the reduction of disposed waste in
landfills. Observation results showed mixed solid waste, biodegradable and non-biodegradable,
signifying less knowledge of the benefits of waste segregation. This was in agreement with the
quantitative results of the study as less than half (33.33%, n = 46), of respondents reported
composting as a preferred method, while a few (22.22%, n =31) of respondents reported disposal
in a landfill and (27.78%, n = 38) indicated that they would do incineration (Fig. 6). The study

findings shows that less than 50% of market users were involved in composting of solid waste.
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Its promotion would lead to a reduction of solid waste which is sent for disposal to the dumpsites
at Dzaleka Market. The findings of the study are in contrast with those of Nyampundu et al.
(2020), in the Majengo Market in Tanzania, who found that (1%) of the respondents practised
incineration, (18.9%) burned solid waste and (80.1 %) reported disposing of solid waste into the

dumpsites.

The quantitative results were consistent with the qualitative results as the majority of respondents
from the focus group discussion and key informant interviews reported that solid waste recycling
through compost was mostly being practised. The majority described the collection, transporting,
and disposal, as the common solid waste methods taking place at Dzaleka market. There was a
need for improvements in the levels of composting as a reduction method. The qualitative
observational results showed solid waste disposed off in a dumpsite close to the community,
signifying inadequate disposal infrastructures. This posed a risk to the environment with market
users becoming prone to sanitation-related diseases such as diarrhoea and cholera. In this study on
average (77.54%, n = 107) of the respondents showed satisfactory knowledge, and positive
attitudes towards solid waste management through the face-to-face interviews but displayed poor
solid waste management practices. This is a risk factor to public health, necessitating

improvements in awareness that would change the behaviours of the market users.

The poor response rate on practices on solid waste management indicated inadequate knowledge
among the market users that needs improvement to prevent environmental pollution and sanitation-
related diseases such as diarrhoea and deadly cholera. Zavodska et al. (1996) in Olukanni et al.
(2020); described knowledge as it influences effective solid waste management practices. In the
study, the market users showed knowledge as key in the provision of influence towards any

situation including that of solid waste management at Dzaleka Market.
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Knowledge, attitudes, and practices were analysed using a Pearson chi-square of independence.
According to Agwu (2012), Jatau (2013), Alkhatib, et .al (2009) in (Ekoro et al.2022) these factors
were selected on the theoretical assumption that they are significant in studying solid waste
management in a population. The Chi-square is statistically significant at the level of < 0.05, the
study showed statistical significance on demographic factors which included the level of
education, age and employment status of respondents. Its significance was seen in the knowledge

and practices questionnaire against the socio-demographic characteristics of study participants.

The Pearson Chi-squared test of independence showed statistical significance on knowledge of the
benefits of solid waste segregation, against the respondents’ level of education, which indicated a
P-value 0f 0.03<0.05 (Table 6). The findings of the study agree with those of the study of Almasi
et al. (2019), in Kermanshah, Indonesia, who found that in the chi-squared analysis, the
educational level factor was associated with the good practice level of the study respondents. Those
with formal education were motivated to do recycling of solid waste. In this study, some of the
solid waste management practices, and use of sanitation equipment, such as the use of bins were
promoted by people with formal education as they understood better as compared with those with
informal education. Seng et al. (2018) and Han et al. (2018) as cited in (Giao and Thien 2022)
describe that a high educational level significantly improves the understanding of solid waste
management. The attitude questionnaire did not show any statistical significance on the Chi-square
test of independence against the demographic characteristics of study participants (Refer to Table
8). The observational results showed the behaviours of open dumping and indiscriminate disposal

of solid waste by a few individuals with negative attitudes
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5.3. Attitudes of respondents towards solid waste management.

This section discusses the results of the attitudes of respondents towards solid waste disposal. The
majority of respondents showed good knowledge and positive attitudes through face-to-face
physical responses. However, their practices were poor as there was open dumping of solid waste.
The other majority agreed that poor disposal of solid waste would lead to pollution of the
environment and lead to the spread of sanitation-related diseases such as diarrhoea and Cholera.
The respondents reported that they would be involved in solid waste management activities for
ease of disposal, and to prevent environmental pollution and diseases. The solid waste management
practices of reuse and recycling were reported to be done but on a small scale, as the majority had

inadequate knowledge.

5.3.1 Attitude of respondents toward solid waste disposal

The findings of this study indicate that the majority (75.36%, n = 104) of the respondents agreed
on the significance of not dumping solid waste in open spaces and drains. The other majority
(90.58%, n = 125) of respondents reported the occurrence of pollution as an effect of improper
solid waste disposal. The findings of the present study are similar to those of the study of Adetola
and Omonijo (2019) who found that (94.5%) of the respondents believed that careless waste
disposal constituted a public health risk. The findings are consistent with the study of Olukanni et
al. (2020); who found that (63.4%) of respondents reported not disposing of their solid waste at
open dumps. Similarly, the findings are consistent with the study of Mochache et al. (2020); who
found that (63%) of households in Embu state in Nigeria did not discard their solid waste in open
dumps. Despite the positive attitude reported by respondents through the face-to-face interviews,

they showed poor practices. The findings suggest a gap in public awareness needs improvement.
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In the study (58.70%, n = 81) respondents reported not being aware that individuals play a key
role in solid waste management. The findings were similar to the study of Joseph (2022), who
found that (82.6%) of respondents reported that not everybody had a responsibility in solid waste
management. This indicated a lack of awareness among the market users, which influenced their
attitude toward behaviour change by taking a role in preventing poor practices of solid waste
management and protecting the environment and public health. Byamba and Ishikawa (2017) in
Iraguha et al. (2022) argue that the attitude of individuals plays a key role in solid waste

management, behaviour as a barrier.

Observations made during the survey indicated that open dumping was the standard practice that
was being done by the majority of the market users. The findings of the face-to-face physical
interviews with the market respondents showed good knowledge and a positive attitude, but poor
solid waste management practices were mostly displayed by the majority. Some market users had
negative attitudes which influenced the poor practices. It is suggested that other factors such as the
lack of adequate sanitation equipment such as bins, might have played a role in market users'
displayed practices. Furthermore, the lack of sanitation infrastructure such as landfills, might also
have contributed to improper final solid waste disposal. These might expose the community to
environmental and health issues due to the poorly disposed solid waste. The openly dumped solid
waste in drains is a breeding ground for vectors such as mosquitoes a risk for the transmission of
Malaria. Previous studies have related solid waste such as plastics to cholera spread. Plastics in
the environment acted as significant reservoirs for V.Cholerae, pathogens transferred to water

bodies from plastic and organic waste spreading Cholera (Ormsby et al., 2024).
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In the key informant interviews with the health surveillance assistants at Dzaleka Health Centre,
the majority indicated that they provided health education on waste management to the people
surrounding the catchment area of Dzaleka. The officials from the Welt Hunger an organization
working on WASH at Dzaleka reported that the majority of people lacked ownership and had a
mentality that individuals do not have a role to play in solid waste management. Behaviour change
is key in the prevention of diseases that come as a result of bad behaviours. Bad behaviours such
as poor disposal of solid waste bring ill health to the communities (Laverack 2017). The study has
indicated that the availability of good knowledge is not the only factor that can help in changing
bad behaviours of poor solid waste disposal, but there is a need for a change of mindset to change

people’s attitudes.

5.3.2 Public participation in solid waste management

The majority (84.05%, n = 116), of respondents, agreed that participating in solid waste
management activities is everybody’s responsibility (Table 7). The majority of respondents in the
study reported participating in solid waste management activities such as cleaning sources of solid
waste generation and the use of disposal sanitation facilities such as bins. The findings were similar
to the study conducted by Almasi et al. (2019), in Kermanshah City in Iran, who found that the

participation of citizens led to the success of household segregation and mitigation.

The findings of this study are in contrast with the study of Joseph (2022), in a study on KAP on
solid waste management in Eastleigh South Ward in Kenya, who found that the majority (82.6%)
of respondents thought that not everybody had a responsibility in waste management. There is a
need for awareness of the effects of poor solid waste management to market users through capacity

building and sensitisation to promote public compliance in waste management.
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5.3.3 Attitudes of the respondents toward collection of solid waste.

In this study, the majority (84.78%, n = 117), of respondents (Table 7), reported that there should
be a regular collection of solid waste from Dzaleka Market as this could help to prevent its
accumulation and avoid the transmission of sanitation-related diseases such as cholera. The
findings of the study are similar to the study by Giao (2021) which found that (83.3%) of
respondents agreed that garbage collection locations had a very high impact on the aesthetic area
and human health. This study showed slightly above half (56.52%, n = 78) of the respondents
reported that solid waste is collected once a week, the least (7.25%, n = 10) indicated as being
collected within 2 weeks and (36.23%) reported collection of solid waste from the market as being
done once a month. The findings are similar to the study of Joseph (2022); who found that (61.0%)
of respondents reported a solid waste collection interval of once a week, and (28.8%) reported a

solid waste collection interval of twice a week.

The quantitative data did not agree with the qualitative data as the focus group discussion and key
informant interviews indicated that there was a low collection of solid waste from the markets due
to a lack of adequate vehicles for collecting solid waste. Observational results showed
accumulation of solid waste in most disposed sites within the market signifying a frequency of
solid waste of an interval of greater than 2 weeks. Figures (9A, 9B) of openly dumped and
accumulation of solid waste within the market signified problems with the disposal, transport and
collection system which is a risk factor for the growth of microorganisms that lead to the spread
of sanitation-related diseases such as diarrhoea and cholera. Solid waste should at least be collected
within one week of its generation. The accumulation of solid waste in disposal sites within the
market is a risk factor as it may lead to the development of harmful toxins and bacteria. This leads

to pollution and may also lead to soil and groundwater contamination.
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The knowledge of proper solid waste disposal methods and collection is significant for the
prevention of sanitation-related diseases. The up-surge of cholera cases in Malawi in 2022 in the

dry season was partly attributed to poor hygiene and solid waste management. (WHO 2022).

5.3.4 Attitude of the respondents towards solid waste management practices

In this study, the majority (77.53%, n = 107) of respondents (Table 7), showed a positive attitude
toward solid waste reuse, reduction and recycling. The findings in this study are similar to the
study by Almasi et al. (2019), in Kermanshah, which found that (79%) of respondents’ households
knew to reuse and recycle and (86%) of respondents had a positive attitude toward reducing,
reusing and recycling municipal solid waste. In a similar study by Ram and Kumar (2021), on
KAP in Yirgalem town communities in Ethiopia, (91.3 %) of respondents reported practicing solid
waste reuse and recycling. The lack of adequate information and awareness may have contributed
to negative attitudes towards reuse and recycling initiatives. According to Ao et al. (2022); cited
in (Giao and Thien 2022), attitude has been shown to have a great influence on practices.
Christiam et al. (2023) found that attitude and knowledge were the best predictors of waste
separation behaviour. The findings demonstrate that the market users had a positive towards

sustainable solid waste management practices of reuse and recycling which should be reinforced.

In practice, it was observed that the reuse and recycling of solid waste was done at a low level as
compared to the solid waste which was being disposed off in the dumpsite. Majority of respondents
from focus group discussions indicated that plastic bottles were mostly reused by market users.
Some respondents reported selling metal scraps to traders for recycling purposes. The qualitative
thematic analysis showed themes of reuse, recycling and commercialisation of solid waste done
by the market users (Table 14). The district council and other stakeholders would help in the

formation of recycling cooperatives in the community surrounding Dzaleka Market.
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In this study, the majority (84.06%, n = 116), of respondents, disagreed that open burning is a good
method. The other majority (59.42%, n = 82), of respondents, disagreed that open burning of solid
waste does not affect the health of the human being (Table 7). The findings from the present study
show that respondents were knowledgeable, and viewed the burning of waste as a poor practice.
Majority reported that it would cause respiratory problems to the public. The findings are similar
to the study of Olukanni et al. (2020); in Ogun state Nigeria, who found burning as one of the
standard practices that was observed during the survey. The open burning of solid waste is one of
the poor practices in solid waste management that brings respiratory problems to the community
(Mihai and Grozavu 2019). The market users at Dzaleka showed a positive attitude, as they

regarded solid waste burning as a bad practice.

The recent study findings indicate that almost half (48.55%, n = 67) of respondents were not
satisfied with solid waste collection services, (42.75%, n = 59) were partly satisfied and a few
(8.70%, n =12) respondents were satisfied. The majority of respondents reported the reason for not
being satisfied, as the low solid waste collection rate at Dzaleka Market. The accumulation of solid
waste in most areas of the market was a risk factor for environmental pollution, which leads to soil
and groundwater contamination. The findings were similar to those in a study by Manyazewal,
and Waleign (2019) which found that a few (20%) respondents were unsatisfied with the solid
waste collection service from the municipality. The recent study findings are inconsistent with the
study of Drimili et al. (2020) who found that (60%) of the respondents showed satisfaction with
the municipal waste collection services, regarding the distance the bins were allocated. This
promoted the recycling of solid waste which eventually influenced the solid waste collection

frequency.
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In this study, the quantitative results agreed with the qualitative data from the focus group
discussion, as the majority of respondents were not satisfied with the solid waste collection service.
The solid waste collection rates were more than 2 weeks to a month which was a catalyst for being
the breeding grounds for mosquitoes and feeding sites for animals such as rodents. These may
facilitate the spread of diseases. The solid waste collection service needs improvement in
coordination efforts between the Dowa district council and stakeholders like Welt Hunger a
UNHCR organization which was reported to be mostly involved in the collection of solid waste at

Dzaleka Refugee Camp.

5.4.0 Market user’s practices on solid waste management

The study respondents showed good knowledge, and a positive attitude, but displayed poor solid
waste management practices. There was dumping of solid waste in undesignated places such as
drains and gutters which was observed in many areas surrounding the market of Dzaleka. The
accumulation of waste in disposal sites showed problems with the disposal and collection systems.
This was critical for the growth of the microorganisms aiding in the spread of sanitation-related
diseases such as diarrhoea and Cholera. The poor disposal of solid waste in the drains and gutters
would lead to clogging blocking the drainage system and aid in the breeding of the vectors for

malaria.

5.4.1 Solid waste disposal practices at Dzaleka Market

Slightly above half (52.17%, n = 72) of respondents reported dumping solid waste in undesignated
places (Table 9). The findings are similar to the study of Ekoro et al. (2022) who found that (84%)
of respondents displayed poor disposal practices, (46%) had poor knowledge, while in this study

(22.32 %) of respondents had poor knowledge.
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The findings were inconsistent with the study of Mochache et al. (2020), who found that (37%) of
households discarded their waste in open places. The study findings signify a lack of adequate
information and awareness on the proper solid waste disposal which is a risk to public health.

Open dumping causes air, water and land pollution.

The majority (78.99%, n = 109) of respondents reported that there is a practice of disposing off
solid waste in drains and gutters (Table 9). The findings of this study are similar to the study of
Omar, et al. (2019), which found that (58%) of respondents had good knowledge, 62% had a
positive attitude, (65% ) of respondents showed poor practices and there was indiscriminate
disposal of solid waste. Similarly, in a study by Joseph (2022); respondents had good knowledge
which did not influence good solid waste management practices. The disposal of solid waste in
drains and gutters is a risk factor for the breeding of mosquitoes spreading malaria and cholera. It

can further contribute to flooding in the areas where people live due to blockage of the drainage.

Another majority of respondents (71.01%, n = 98) reported that there was no proper use of refuse
bins at the Dzaleka Market (Table 10). The practice of improper use of bins was attributed to a
lack of awareness and negative attitudes of the market users which required a mindset change. The
lack of adequate sanitation equipment might also have contributed to the behaviour of open
disposal of solid waste in the market. Observational results showed a few bins were placed at far
distances within the market, full of solid food waste, with spillage around the bins. The qualitative
data analysis indicated poor disposal of solid waste due to inadequate sanitation equipment. An
interview with the WASH (Water Sanitation and Hygiene) Engineer for Welt Hunger, a UNHCR
organization, described problems with the negative attitude of some individuals who could

encourage the open dumping practice usually at night.

88



There is a need for continued education and awareness programs to influence behavioural change
in individuals towards solid waste management. The findings suggest a large gap in understanding
effective waste management practices. This suggests a need for effective communication

strategies, public awareness campaigns and educational initiatives to bridge the knowledge gap.

The majority (94.2%, n = 130) of respondents reported that there was no practice of separation or
segregation of solid waste at the Dzaleka Market (Table 9). The findings agree with Iraguha et al.
(2022), (98%) of respondents did not separate solid waste due to a lack of information and
awareness. Similarly, Manyazewal and Waleign (2019), in Jigjiga Ethiopia, found that 65.95% of
respondents did not separate the solid waste from the market. The findings of this study are
inconsistent with the study of Fadhullah et al. (2022), in East Coast Malaysia, who in a household
study on solid waste management practices and perceptions, found that 50.3% of the respondents

practised waste segregation at home.

In a study by Almasi et al. (2019), in Kermanshah, (56.65%) of the respondents were involved in
the separation of solid waste as a social duty. Chu et al. (2016) as cited in Almasi et al. (2019),
described the motivation of people and marketing of recycled products as driving factors that
would increase the participation of people in solid waste separation. According to Bonrood et al.
(2015), as cited in Mpanang’ombe et al. (2021), behavioural change and educational programs
increased waste separation from 20% to 35% in Thailand. The majority of respondents had an
inadequate knowledge of solid waste separation and did not understand its significance. The low
separation of solid waste implied low levels of reuse and recycling, which is significant in reducing
the amount of disposed waste. Promotion of source separation of solid waste would reduce the
amount of disposed waste in open dumpsites (Krecl et al., 2021). The lack of solid waste separation

has the effect of reducing the recyclability of solid waste.
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In a present study, the low solid waste separation could be due to inadequate knowledge of the
market users. A study by Sarbassov et al. (2019) in Nur-Sultan City in Kazakhstan, found that
31% of the respondents in households reported public awareness as a hindrance to solid waste
separation, and at least (24%) of the households were involved in sorting the solid waste. Miezah
et al. (2015) cited in Addae et al. (2021), found that (17.6%) of households could promote solid
waste separation practices in plastic waste as they could understand the monetary value of the
recycled products. The observational qualitative results showed that there was no separation of
solid waste, as food waste, bottles, plastic papers and other waste were seen unseparated in the
disposal sites. The majority of the respondents from the focus group discussion did not understand
the significance of solid waste separation. There is a need to encourage active participation in

creating sustainable solutions by following sustainable solid waste management practices.

In this study, above half (66.67%, n = 92) of respondents reported that there was no application of
reducing, reusing and recycling of waste at Dzaleka Market (Table 9). There was low participation
in the sorting of solid waste at Dzaleka Market contributing to low reuse and recycling initiatives.
The reason for reuse and recycling to be done on a low level by the market users could be attributed
to inadequate knowledge of the market users of its significance. The findings of this study are
inconsistent with the findings of the study by Ram and Kumar (2021), in Yirgalem town in
Ethiopia, in which (91.3%) of the respondents in municipal solid waste management practised
solid waste reuse and recycling and 43% of solid waste was reused, this promoted sorting. In a
study by Kalina et al. (2021), in Chembe, in Mangochi, on conceptualizing reuse in African
households, it was found that respondents’ reuse of solid waste was motivated by the earning of

income which was realized through reselling of waste items.
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The creation of a market of recyclable items could promote solid waste separation (Manyazewal
and Waleign 2019). Nyarko et al (2021) and Wang et al (2020), as cited in Njewa et al. (2022)
describe recycling as being of significance both to the environment and to the community, in
reducing solid waste which is sent for disposal. Reuse and recycling help in the reduction of
disposed solid waste in dumpsites, helping to reduce environmental pollution and economically,

and socially preventing disease spread.

A few respondents (33.3%, n = 46); reported that they indulge in composting solid waste, as the
processing is done at the Dzaleka market (Fig. 6). The present study findings are similar to those
of Adetola and Omonijo (2019), in Nigeria, who found that (25.8%) of households practised solid
waste composting. Similarly, Almasi et al., (2019), in Kermanshah, in a household study found
that (16.91% ) of respondents were aware of recycling organic matter, and home composting was
used as a waste reduction method. In this study, food waste was reported by almost half (40.07%,
n = 55) of the respondents (fig.7). Composting brings benefits to the environment through the

reduction of greenhouse gas emissions and enrichment of soil quality (Chen et al. 2020).

The observational results indicated open dumping, an accumulation of solid waste in undesignated
places, displaying unhygienic conditions at Dzaleka Market a risk factor for public health. It was
observed that composting of the solid waste was done at the dumpsite and in some selected areas
where the solid waste could accumulation for longer periods. The practice of composting was seen
to be beneficial for economic gain, with a need for its promotion as it is known to reduce the

organic degradable solid waste dumped in disposal sites.

The Chi-square test of independence showed statistical significance on practice questions. The
demographic factor of the age of the respondents who would be willing to recycle solid waste if

the recycling program was set up showed a statistical significance value of 0.02<0.05 (Table 10).
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In this study, younger respondents with the age range of 18 up to 50, showed more willingness to
do recycling of solid waste than the older respondents. The study findings were consistent with
that of Almasi et al. (2019) who found that the younger study respondents who had attained
academic education enjoyed better knowledge, attitudes and practices of solid waste management.
The findings of this study were inconsistent with Sarbassov et al. ( 2019), who found that two-
thirds of waste was sorted by the elderly greater than 50 years old. The results suggest attention
by the government through the district council and other stakeholders for the provision of
educational programs and awareness campaigns to encourage active participation in sustainable
solid waste management. This could be done through the promotion of recycling cooperatives

among the communities, for improvement of reuse and recycling initiatives.

5.5.0 Composition of waste generated at Dzaleka Market

Slightly less than half (40.07%, n = 55); of respondents reported food waste as being generated in
abundance, plastic waste (35.21%, n = 49), paper waste (21.72%, n = 30), textile (0.75%, n = 1)
and metals (2.25%, n = 3) (Fig.7). The reuse and recycling could be promoted for reduction of the
solid waste to be sent for disposal. In a similar study by Nyampundu et al. (2020) in Majengo
Market in Tanzania, the solid waste generated was as follows; food waste (54.4%), plastic waste
(49.1%) and paper waste (17% ). Similarly, Lema et al. (2019); in a household study assessing
solid waste, in Asse town in Ethiopia, found that solid waste generated was as follows; plastics
(34.8% ), food residues (31. 4%), paper waste (30.3%) and metal waste was (1%). In another
study by Donacho et al. (2023), in Bedelle town in Ethiopia, solid waste generated was as follows;
food waste (53.30%), paper (2.30%), plastics (1.91%), metals (0.40%), and textile (0.44%). Chen
et al (2018), in (Awogbemi, et al. 2022), describe that metal, paper, plastics, food waste, and

textiles can be recycled and reused for economic gains.
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Reuse and recycling can also help in reducing environmental pollution. In this study, the reuse and
recycling of solid waste was done at a lower level, as few respondents reported doing the practice.
Observational results indicated organic waste being in abundance which could be composted and

plastic bottles could be reused reducing solid waste for disposal.

5.5.1 Economic Practices of Solid Waste at Dzaleka Market

Almost half of respondents (47.62%, n = 66); reported solid waste as being used for composting
at the Dzaleka market, this was being sold by some individuals. The compost manure was reported
to be sold to the people doing farming business. A few respondents (35.03%, n = 48); reported
solid waste as being used for revenue generation through the waste collection business. (Table 11).
The management of waste was focused on how to find value and how the community benefited

(Omar et al. 2019).

The findings from the current study are similar to the study of Ram and Kumar (2021) in a
municipal solid waste management practice study in East Asia, in which 47.1% of organic waste
was used as fertilizer, (22.8%) of solid waste sorted was for salable to Quaraleos, (43.3% ) and
(2.3%) were sorted for reuse and recycling respectively. The findings of this study showed that
slightly less than half (42.86%, n = 59) of respondents indicated doing metal recycling for
economic gain. (Table 11). In the current study, a few respondents (14.29%, n = 20) reported that
they could be paid by a UNHCR NGO Welt Hunger based at the Dzaleka for solid waste collection
from the market (Fig.8). The findings of the thematic analysis indicated that solid waste
commercialisation was one of the themes that were developed. The WASH engineer for Welt
Hunger confirmed paying 8,500 Malawi kwacha per 3-tonner vehicle to private sanitation
providers for the collection of solid waste from the market. This indicated that some market users

benefitted revenue from solid waste collection through transportation.
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Slightly above half (55.07%, n = 76), of respondents reported that waste business practices take
place at the Dzaleka Market. (Table 12). The findings are similar to the study of Yu et al. (2020),
who found that (56%) of informal waste pickers earned income through their work of collecting
waste. Similarly, the findings are in agreement with the study of Igbal et al. (2023) who found that
in Pakistan revenue generation was found in sales from (70% )of recyclables and 50% of compost.
The waste was a resource that contributed to 5.5 % of its budget and contributed to a GDP (gross
domestic product) of (1.4%). Millions of people worldwide make a living by obtaining their
income through solid waste resources such as metal recycling (Morais et al., 2022). The findings
of the current study signify the benefits realised through the waste management business which

needs promotion.

The qualitative results were in agreement with the quantitative results as a theme of
commercialisation of solid waste through the reuse of solid waste was reported by the majority of
respondents in the focus group discussion. The majority reported that plastic bottles were collected
and sold to traders with shops to sell cooking oil, while some were sold to local people who used
them for selling locally made drinks. The majority of respondents reported finding income through
the sale of food waste such as vegetables which were sold to livestock farmers to be used as feeds.
These practices contributed to good sanitation and hygiene at the market as the solid waste was

collected.

Slightly above half (57.25%, n = 79), of the respondents, indicated that sometimes exploitable
materials are collected by the informal waste pickers or waste entrepreneurs (Table 12). The
findings are similar to the study of Kalina et al. (2021) who found that the majority of the

respondents reported the practice of reuse such as metal cans which were reused as flower pots.
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The clothes thrown away were recollected the rags were made into mops which were a source of
income for the villagers of Chembe as they created their waste market. According to Dinler (2016)
in Morais et al. (2022) waste pickers have helped in the protection of the environment as solid
waste is being collected and recycled from public places. In a study by Kasinja and Tilley (2018),
in Zingwangwa, Blantyre, informal waste pickers collected significant amounts of plastics of up
to 20 kilograms and metals of up to 30 kilograms per day. The promotion of the collection of solid
waste for reuse and recycling could contribute to a reduction of waste disposed of in dumpsites,

preventing environmental contamination in the process.

Results from the observations showed unseparated solid waste in most of the disposal sites within
the market and at the dump site. This indicated that the separation was not being practised, a
situation that was attributed to a lack of recycling infrastructure and lack of awareness. This could
have contributed to the low reuse and recycling of solid waste. This raises a need for awareness of
the significance of solid waste separation that contributes to waste recovery options such as
recycling. The promotion of initiatives to increase the collection of recyclables through

sensitisation campaigns can lead to improved waste management practices.

In the present study, (26.19%, n =36) of the respondents reported the business of metals and bottles
recycling and reuse respectively (Fig.8). The findings of the study are inconsistent with those from
a study by Onesmo et al. (2024) in Arusha, in which there was a high level of scrap metal recycling
and an increased awareness of the value of these materials. The findings are also inconsistent with
Morais et al.(2022) who found that the scrap metal trade had helped in encouraging solid waste
recycling bringing economic gains to the informal waste pickers and reducing pollution in the
environment. The present study has shown that people did not have a good understanding of the

value of metal recycling.
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An increase in awareness would help in the reduction of the amount of metal scraps in dumpsites,
which causes injuries to informal waste pickers as they move. The results also suggest a change in

focus for metal recycling by the authorities as they promote the business.

The least respondents (4.74%, n = 6) indicated that solid waste could be sold to local waste
entrepreneurs for briquette making (Fig. 6). Some of the respondents reported that solid waste from
agricultural products was collected and used for making briquettes on a low level. The findings of
the study are inconsistent with those from the study of Saidan et al. (2017), in Addae et al. (2021),
in Kumasi, Ghana, who described the practice of recycling and waste business as being
strengthened by the availability of the markets for the recycled products. According to Pinha and
Sagawa (2020), the adoption of an increase in the collection of recyclables, was due to investment
in cooperated training, and sensitization campaigns for recycling, as they are key to economic as

well as environmental improvements.

In the present study, almost half (44.05%, n = 61) of respondents reported the selling of cabbages
which are used as animal feeds by farmers at the Dzaleka Refugee Camp and the surrounding areas
(Figure 8). The findings of the study agree with those from the study of Kumar et al. (2018) in
Addae et al. (2021) who reported that (35% )of respondents reported plastic reuse. The reuse of
solid waste was reported by less than half of the respondents during interviews. Plastic bottles
were collected and sold for reuse purposes, this contributed to hygienic conditions. Similarly, in a
KAP study in Ibadan, Babei et al. (2015), cited in Eshun et al (2021), in Kasoa in Ghana, found
that (1.7%) of home participants practised the reuse of solid waste materials. The findings are
inconsistent with those from the study of Kalina et al. (2021) in which the majority of respondents

had diverse reuse practices, which reduced solid waste disposed off in sites.
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The results from the focus group discussions revealed that majority of respondents reported selling
cabbage waste to the farmers as animal feed. This was one of the practices of waste reuse that
could help in the prevention of environmental pollution. The briquette making was reported to be
done on a smaller scale by a certain local organisation previously. Some of the respondents in the
focus group discussion reported a change in government policy towards the metal scraps trade
contributed to the reduction in the business compared to previous years. The promotion of
recycling cooperatives helps in environmental management by reducing solid waste accumulation

within the market.

The Chi-square test of independence showed statistical significance on waste as a resource, on
solid waste collection by informal pickers or waste entrepreneurs a P-value of 0.01<0.05, against
the demographic factor of employment status and level of education P-value of 0.05 (Table 13).
The study respondents with a high level of education were more willing to be involved in recycling
solid waste for economic gain. The findings of the study agree with the study of Drimili et al.
(2020) which found that educational factors increased the likelihood for people to be involved in
recycling. Practically there was a low level of recycling, however, the majority (66.2%) of

respondents showed willingness to participate in composting.

Similarly, the findings of the study agree with the study of Ayeleru et al. (2023) who found that
the involvement of respondents in recycling municipal solid waste depended on the level of
awareness of the public. In the current study, the majority of respondents who reported willingness
to do recycling had formal education, they were able to understand solid waste as a resource. The
majority of respondents were willing to participate in the recycling of solid waste. The lack of

recycling infrastructure such as recycling bins, prohibited the recycling practice.
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5.6 Institutional Capacity on Solid Waste Management at Dzaleka Market

This section discusses study findings related to challenges realised in the implementation of solid
waste management by different stakeholders at the Dzaleka Market. The challenges included
inadequate disposal infrastructure, inadequate sanitation equipment and the lack of vehicles for the
collection of solid waste which led to its accumulation. The other problems reported include the
lack of funding at the District council and a low private sector participation that has contributed to

low investment in sanitation services.

5.6.1 Inadequate Sanitation Infrastructure

The majority (83.3%, n = 119) of respondents in the study reported that the final disposal of solid
waste was an open dump, (Table 9). The collection and disposal method of solid waste in
dumpsites was mostly practised at the Dzaleka market for easy disposal, due to the lack of landfill.
The findings of the present study are similar to those of Aluko et al. (2022) in South-western
Nigeria, which found that (72%) of respondents disposed of waste in open dumps. In that study,
(95%) of respondents had good knowledge, (85%) had positive attitudes and the residents were

prone to malaria, breathing difficulties, dermal and injuries as people moved in the dumpsites.

Turpie et al. (2019), described the effects of illegal dumping of waste on the environment as
causing air pollution and groundwater pollution. The lack of landfills is a problem for the
environment and public health. Orhorhoro and Oghoghorie (2019), in Nigeria, reported that open
dumps were being used for waste management, due to a lack of engineered landfills. In this study
reuse and recycling of solid waste was not highly considered due to inadequate knowledge among

the market users.
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The qualitative results indicated a theme of inadequate sanitation infrastructure such as landfills
for disposal of solid waste this encouraged the use of dumpsites which are a risk to public health

due to the spread of diseases, as there is air and land pollution.

In this study, there was stakeholder involvement in solid waste management, as Welt Hunger
assisted in paying private transporters for the collection of solid waste from the Dzaleka market.
Observational results also showed some disposal pits constructed within the market close to the
Dzaleka camp where people could dispose off solid waste. The findings were inconsistent with
those from the study of Rai, et al.(2019) who found that the lack of municipal solid waste

management infrastructure was due to the lack of stakeholder involvement.

Findings from this study, suggest the significance of more involvement of stakeholders to help in
the development of sanitation infrastructure at the Dzaleka Market to achieve sustainable solid
waste management. One of the national sanitation and hygiene policy’s objectives highlighted is
to promote cost-effective, socially inclusive and resilient infrastructure for the sanitation and
hygiene services across the service chain (Malawi Government 2023). This explains the
significance of effective sanitation infrastructure that would help to prevent environmental

pollution and the transmission of sanitation-related diseases such as diarrhoea and Cholera

5.6.2 Accumulation of Solid Waste at Dzaleka Market

The theme of the accumulation of solid waste was developed from the thematic analysis.
Observational results also indicated an accumulation of solid waste within the market setting. This
signified problems with the frequency of solid waste collection from the market. An interview with
the Engineer from the Welt Hunger attributed the problem to a lack of vehicles for the

transportation of solid waste.
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Private vehicles were hired for the collection of solid waste, this was done on irregular frequencies.
It was also observed that there was no availability of skip bins in strategic points for solid waste
collection, this contributed to problems with the hauling system, and this resulted in open dumping
of the solid waste by the market users. Oyedele and Oyedele (2017) in (Kwakye et al. 2024),
reported the effects of dumping waste as causing environmental pollution and spreading of the
vectors for Malaria and Cholera. Inefficient solid waste collection affects the aesthetic value of
the environment (Chikowore 2020). The findings suggest a need for regular and consistent waste

collection services.

An interview with the Dowa District Environmental revealed the problem of a shortage of staff
working at the Dzaleka market as market cleaners and a lack of supplies. This contributes to an
accumulation of waste in the market as cleaning is done on selected days due to the insufficient
number of staff and supplies. The findings were similar to those of the study of Kwakye et al.,
(2024) who found that the efficacy of market cleaning was compromised due to insufficient staff
and equipment, which resulted in the accumulation of solid waste in the Market, which was a risk

to the environment and public health.

5.6.3 Factors Affecting Solid Waste Management in Dowa

The study revealed other factors that affected the performance of the institutions that work on
waste management activities in Dowa District. Interview with the District Environmental officer
at the Dowa District Council reported a lack of funding which led to low investments in waste
management. The findings are similar to those from a study by (Ishawu et al. 2020), in Ghana,
who found that waste services provided by local governments were hampered by budgetary

restrictions and unproductive delegation of authority from the national to local government.
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The findings of this study, suggest the promotion of public-private partnerships, which could help
in the development of necessary sanitation infrastructure. The Dowa District Environmental
officer further reported that poor coordination and low private-sector participation contributed to
inefficiencies in solid waste management. The national sanitation and hygiene strategy
recommends district-based investment plans and promotes private partnerships for managing solid
waste (Malawi Government 2018). This implied the need for significance for the promotion of
private partnerships to achieve sustainable solid waste management according to the national
sanitation and hygiene strategy. The Malawi 2063 vision is to ensure the provision of sanitation

and hygiene services at the household and community level.

Institutional capacity building plays a role in enhancing technical efficiency in public service
delivery which includes waste management. The public needs to have a better understanding of
waste management issues. A participatory approach in the governance of municipal solid waste
management has been one way of overcoming poor practices (Massoud et al. 2019; Yang et al.
2019). Improving awareness and education efforts regarding waste management practices would
contribute to its effective management. The findings also suggest a need for the formulation of
local regulations or bylaws that would be reinforced by the authorities on waste management

issues.

5.7 Summary of the Discussion Chapter

The study was aimed at assessing the knowledge, attitudes and practices of market users on solid
waste management at Dzaleka Market in Dowa District. The expected result was that as the market
users showed good knowledge, they would also perform good practices of solid waste

management. However, the market users displayed poor solid waste management practices.
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The second objective of the study showed a positive attitude which was shown through face-to-
face interviews, but did not translate to good behaviours towards solid waste management, as poor
practices were observed at the market. It was expected that as the market users showed good
knowledge and a positive attitude through face-to-face interviews, the solid waste management
practices were expected to be good. This indicated a lack of awareness and inadequate knowledge
among the market users on solid waste management. The fourth objective of institutional capacity
on the provision of solid waste management at Dzaleka market is a lack of resources for investment
in waste management, the market lacked significant sanitation infrastructure such as landfill. The
solid waste collection was a challenge as demonstrated by the accumulation of solid waste within

the market which was a risk to the environment and public health.
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CHAPTER SIX: CONCLUSION AND RECOMMENDATIONS

6.1 Conclusion

The study assessed the knowledge, attitude and practices of market users on solid waste
management at Dzaleka Market. It employed a mixed methods approach; whereby qualitative and
quantitative data were collected. A questionnaire was used to collect quantitative data, FGDs and
key informant interviews were used to collect qualitative data and observations of the practices
were recorded using a checklist. Purposive sampling was used to select key informant study
participants and FGDs, while random sampling was used to select the market study respondents.
Quantitative and qualitative data were analyzed using Statistical Package for Social Sciences
(SPSS) version 26 and thematic analysis using Microsoft (2013) respectively. The study had four
specific objectives; a) to determine the level of knowledge of market users on solid waste
management at Dzaleka in Dowa; b) to assess the attitudes of the market users on solid waste
management at the Dzaleka market in Dowa; c) to determine the practices of market users on solid
waste management at Dzaleka in Dowa and; d) to evaluate institutional capacity on solid waste
management at Dzaleka Market in Dowa. This section presents a summary of the findings,

conclusions and recommendations according to the specific objectives.

6.1.1 To determine the level of knowledge of Market users on solid waste management at

Dzaleka Market.

The study showed that (77.54%) of the market users had good knowledge of solid waste
management. The majority (90.58%) of the respondents knew the effects of poor solid waste
management on the environment and public health. A majority (87.68%) of the respondents knew

waste collection methods.
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Slightly above half (50.72%) of the respondents reported less knowledge of effective solid waste
disposal methods. Slightly above half (55.07%) of the respondents were not aware of the benefits
of waste segregation. The knowledge of solid waste management among people is significant as it
influences people to perform a particular good behaviour towards solid waste management. The
majority of respondents in the study had good knowledge, but a few respondents showed
inadequate knowledge of solid waste management practices. The majority reported less knowledge
of solid waste segregation for reuse and recycling. The majority of the study respondents would
collect solid waste for easy disposal and to prevent diseases, and a few respondents would collect

solid waste for economic gains.

Despite the market users knowing, they displayed poor solid waste management practices such as
open dumping which is a risk factor to the public health. The Pearson chi-square test showed
statistical significance on the benefits of waste segregation against the demographic factor of the
level of education for the study respondents. The level of knowledge of people influences the
practices of solid waste management in the community. This can be confirmed through the
observation of practices between the percentage of people deemed to know and those a few with

less knowledge as identified through the responses from the survey.

6.1.2 To assess the attitudes of the Market users on solid waste management at Dzaleka in

Dowa.

On average (77.46%) of the respondents showed positive attitudes toward solid waste management
at the Dzaleka market. Majority (75.36%) of respondents reported not dumping solid waste in
drains and gutters. Majority (90.58%) of respondents reported the occurrence of pollution as an
effect of poor solid waste disposal. Majority (84.05%) of the respondents reported that

participating in solid waste is the responsibility of any individual.
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Slightly above half (58.70%) of respondents disagreed that individuals were to play a big role in
solid waste management activities. The study found that the majority of respondents showed a
positive attitude toward solid waste management at the Dzaleka market through face-to-face
interviews. However, observational results showed open dumping as the standard practice that was
being displayed by the majority of market users. Some market users displayed negative attitudes
as they could dispose off solid waste anyhow in drains and gutters which was a risk factor for
public health. Behaviour change is key to achieving effective solid waste management among the
public.

6.1.3 To determine practices of Market users on solid waste management at Dzaleka in Dowa.

In this study, majority (69.80%) of the respondents reported poor practices of solid waste
management. Majority (83.3%) of respondents reported disposing of solid waste in open dumps.
Slightly above half (52.17%) of respondents practised open dumping, and majority (78.99%) of
respondents reported disposing of solid waste in undesignated places in drains and gutters.
Majority (94.2%) of respondents reported not separating or segregating solid waste before
disposal, which contributed to a low application of reusing and recycling. The study found that
majority of respondents’ practices were poor, a risk factor for the transmission of diarrhoea and

cholera, significant for promotion of hygiene behaviour change through educational programs.

The chi-square test showed statistical significance on the use of sanitation equipment such as bins
against the level of education of the respondents. Market users with formal education reported to
know good use of sanitation equipment and infrastructures. The youthful productive ages of 18 to
50 showed a willingness to be involved in the reuse and recycling of solid waste. Slightly above
half (57.25%) of respondents reported solid waste as being collected by market users for reuse and

recycling.
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The Chi-square test showed a statistically significant relationship between the levels of education
of respondents against the involvement of informal waste pickers in the collection of solid waste.
Participants with a high level of knowledge through formal education were more willing to be

involved in the reuse and recycling of solid waste.

6.1.4 To evaluate institutional capacity on solid waste management at Dzaleka Market in

Dowa.

The study found that there was a lack of sanitation infrastructure such as landfill. The dumpsite
which is being used has an impact on the soil, air and groundwater pollution. The people
surrounding the disposal area are prone to diseases such as respiratory, diarrhoea and cholera. An
accumulation of solid waste within the market signified problems with waste collection systems,
affecting the aesthetic value of the environment and causing pollution. Interviews with key
informants indicated the lack of financial resources that leads to a low investment in waste
management. It was also revealed that there is a weak coordination between the players involved
in waste management with the council. Furthermore, it was reported that there was a low private
sector participation, which has resulted in the low investment in waste management activities at

Dzaleka Market

6.2 Recommendations

The study has shown that the market users at Dzaleka had good knowledge, positive attitudes and
poor practices of solid waste management. The study has also shown solid waste management at
Dzaleka Market is affected by the inefficiencies in the institutional capacity of the stakeholders,

poor coordination and lack of funds which results in low investments in the sector.
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In light of these findings, the following recommendations have been made according to the specific

study objectives.

6.2.1 To determine the level of knowledge of Market users on solid waste management at

Dzaleka in Dowa

Slightly above half (50.72%) of respondents showed inadequate knowledge of solid waste disposal
methods and (55.07%) of respondents were not aware of the benefits of solid waste segregation,

in view of these findings;

e There should be a promotion of awareness and education programs for sustainable solid
waste management activities by the district council and some stakeholders working in the
sanitation sector. This would impart knowledge to the market users which would influence

changes in solid waste management practices.

6.2.2 To assess the attitudes of Market users on solid waste management at Dzaleka Market

in Dowa.

The study found that slightly above half (58.70%) of respondents disagreed that individuals would
take a big role in the management of solid waste. Majority of the market users indiscriminately
disposed off the solid waste and open dumping despite having knowledge displayed through face-

to-face interviews. In view of the findings on the attitude of respondents;

e There is a need for mindset change of the market users which could be attained through
civic education through awareness and sensitization programs to change the peoples’
attitudes, dealing with mental waste that would eventually change their practices.

e Development of behavioural change modification programs among the community

surrounding the Dzaleka catchment area.
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6.2.3 To determine the practices of Market users on solid waste management at Dzaleka

Market in Dowa.

The study found that majority (94.20%) of respondents reported not doing solid waste separation,
majority (79.99%) of respondents indiscriminately disposed off solid waste in drains or gutters
and slightly above half (52.17%) of respondents reported doing open dumping. In view of these
research findings concerning the practices of solid waste management among the market users.

The following recommendations should be made according to the findings;

e There should be a formulation and enforcement of by-laws and regulations on solid waste
management for Dzaleka by the Dowa district council.

e Participation of the local government through the district council and other stakeholders in
building the capacity for the local community to handle solid waste management activities.

The formulation of a sanitation master plan for the district council.

6.2.4 To evaluate the institutional capacity on solid waste management at Dzaleka Market

in Dowa.

The study found that there was a lack of sanitation infrastructure for solid waste disposal such as
landfills. There was an accumulation of solid waste within the market, this was reported to be due
lack of vehicles for the collection of solid waste. It was reported that there was low private sector
participation in waste management, this contributed to low investment in the sanitation sector due
to financial constraints. The lack of coordination among stakeholders was also reported to affect
the performance of solid management at Dzaleka. In view of these findings, the following

recommendations should be made;
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e There should be a strengthening of the institutional capacity by promotion of public-private
partnerships with the Dowa district council to help in the delivery of waste management
Services.

e There should be a promotion of stakeholder involvement and coordination in sanitation
services delivery. The utilization of community-based organizations and non-
governmental organizations. This will improve the poor operations management in solid

waste management.

6.3 Areas of Further Studies

e Studies should be done on the quantification of solid waste, assessing the impacts on the
environment, soil, water and air quality in Malawi.
e Studies should be done on the development of a waste management strategy with

communities such as that of Dzaleka.
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Muzzy University Research Ethics Committee (MZUNIREC)
Informed Consent Form for Research in
Knowledge, Attitudes and Practices of Market Users on Solid Waste Management at
Dzaleka in Dowa.
Introduction
I am Malani Geoffrey Changaya from Mzuzu University, We are researching the knowledge,
attitudes and practices of market users on solid waste management at Dzaleka in Dowa. This
consent form may contain words that you do not understand. Please ask me to stop as we go through
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another researcher.
Purpose of the research
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Type of Research Intervention
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Voluntary Participation
Your participation in this research is entirely voluntary. It is your choice whether to participate or not.
If you choose not to participate nothing will change. You may skip any question and move on to the
next question.
Duration
The research takes place for a period of 15 to 20 minutes.
Risks
You do not have to answer any question or take part in the discussion/interview/survey if you feel the
question(s) are too personal or if talking about them makes you uncomfortable.)

Reimbursements
You will not be provided with any incentive to take part in the research.

Sharing the Results
The knowledge that we get from this research will be shared with you and your community before it is
made widely available to the public. Following this, we will publish the results so other interested
people may learn from the research.
Who to Contact
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contact: 1) Dr Russel Chidya (Lecturer), Mzuzu University, P/Bag, 209, Luwinga, Mzuzu 2. Phone:

0999317176, 0884023509. Email: Research2022chidya@gmail.com.

2) Mr. Willys C. Mwandira, Executive Director, WESNET, Area 47, Sector 1. Phone: 0991004786.
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This proposal has been reviewed and approved by Mzuzu University Research Ethics Committee

(MZUNIREC) which is a committee whose task it is to make sure that research participants are
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protected from harm. If you wish to find out more about the Committee, contact Mr. Gift Mbwele,
Mzuzu University Research Ethics (MZUNIREC) Administrator, Mzuzu University, P/Bag 201,
Luwinga, Mzuzu 2, and Phone: 0999404008/0888641486

Do you have any questions?

Part II: Certificate of Consent

I have been invited to participate in research about the Assessment of knowledge, attitudes and
practices of market users on solid waste management at Dzaleka

In Dowa.

I have read the foregoing information, or it has been read to me. | have had the opportunity to
ask questions about it and any questions | have been asked have been answered to my
satisfaction. I consent voluntarily to be a participant in this study

Print Name of Participant

Signature of Participant

Date

Day/month/year

If illiterate *
I have witnessed the accurate reading of the consent form to the potential participant, and the
individual has had the opportunity to ask questions. I confirm that the individual has given
consent freely.

Print name of witness Thumb print of participant

Signature of witness Date Day/month/year

1 A literate witness must sign (if possible, this person should be selected by the participant and should have no connection to the
research team). Participants who are illiterate should include their thumb print as well.
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Statement by the researcher/person taking consent

| have accurately read out the information sheet to the potential participant, and to the best of my ability
made sure that the participant understands the research project. | confirm the participant was allowed
to ask questions about the study, and all the questions asked by the participant have been answered
correctly and to the best of my ability. I confirm that the individual has not been coerced into giving
consent, and the consent has been given freely and voluntarily.

Signature of Researcher /person taking the consent

Date Day/Mont
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Appendix C: English Questionnaire.

I
QUESTIONNAIRE for RESEARCH PROJECT
10 INTRODUCTION

As past of the schood roguerement o Mewu Usevenaty. | am usdentaking a research progect. | would
geatly appecciate youwr help m wewonag a kw questicos, abow the sscsament of kuow kedpe,
atitades and poactices of muadket wens on solid wasie mamapement at Dvakeka i Dowa
2.0 Purpese of che Scady
Amswens o this guestionnaire will be for academic purposes oaly. Your cooperation & haghly
wlcited
3.0 Participsats Selection
Ihe paticipants i the study will be nndomly swloctod, whale key infoomants will be purposively
scloctod & Sy are hinked 1o the activitios persuning 1o thes audy,
4.0 Echic: snd Confidendialicy
e mdonmeeson wihich will be coliecsed in the study will be usad solely for academic purposes.
5.0 Duration aad Rizks
Ihe mterview & going %o ke 10 - 15 nunuies appeovomately.
6.0 Recmburzemsent
There i gowng % be no payment that is going o be grven afier e merview.
70 Contxcts
Foe maore imtocmution of of you have guestions seganding this reseanch progect, you o gastat .
1) Dx. Russel Chidya, (Lecturer).
Sl Univeraty.
PYRag 9. Ltmiogs. MR 2
Cell 0999317176, 0884023508
23 M, Willys C. Mwanden
Excoutive Durecie, WESNET, Asea 47, Soctor 1.
Cell: 0991004786,
Ervail addess glocymwa gmal oo,
§.0 Declaration and Certificate of Content
The mfocmution collected in the study will be used for acadenic purposes and the findigs will abso
be shured with the sdevant sthontics who are concemad with winte masagement.
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Instruction Please. tk @ the box wquudaotb:qmunm.l-oeupcn
GRS Questions you are free 1o wse an extra of plan papes.

A

1.

2.

3.

4.

5.

Age ans-[] ®) w39[] er40a9[] 93099 [ s []
s [] r O

Masital Status MamcdD st Divorced D Widawed D
Level of Education: Prinay D Sccondasy |:| Tertian D

No formal education

Employment Status © Yes l_l Nol_J

B) KNOWLEDGE QUESTIONNAIRE

6.
&

Do you know wasie? 1) Yes D 0) No D

Do you have any knowledge on effects of solid wasse oo public health and cavironment?
Yes D No B

If yes, uh&cllm(‘.’.)ll«\tD b) Al polluxmaD c»ummD deoacD

Do you agree thae the quantity of waste sent for disposal 10 Land fill should be minumised?

\'nD No D

Are you aware of any waste collection methods”
s T |
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10. Are you aware of effective solid waste methods disposal?

\'csD WD

A 1 yes, what are these methods?

a) Landfill D b) Lacexcration G d(‘ompom’ngDJl

11. Do you koow any beacfits of waste segregation”

Yes D WD

If yes, whae are these beaefits you know?

12. Ca waste be socted or recyched?

Yes D No D

13. Do you have any knowledge of composting of solsd wasse?

\'«D NoD

14, Do you know any methods of waste reductaon?

Yes D No D

15. Are there laws governing solid waste management mdnmmdmvcsm \bD

16. Docs the Dowa distrct council or any ooganization take pact in the provisan of information oa
awarencss of solad wasse masagement?

Yes D WD

17. Aze you aware that paeticipation @ solid waste nanagement is the responssbilizy of everyone

Yes |:| No D
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C. ATTITUDE QUESTIONNAIRE

18. Waste management is inportaat?

Stroagly disagree D WD not sure agree D strongly agree

19. Dusmping of solid waste in open spaces, drains and gatiers is not bad

SW&'WD dqu NolmD ,\g'ceDux\xaglyagu

20.Open bumiag of refuse & a good method

Suvagly WD MD oot uch Agm:D strongly agree :]

21. Open bumiag of solid waste has 0o negative effect on health of human being
Sevngly e [ dinsee [ e e [ ] sge [eesty s ]

22 lmproper refuse disposal can cause ocourrence of eavironmental pollution

Stroagly disagree M not sure agree stroagly agree
23 Individuals play key roles of solad waste masagement i the market of Daakka

Sacagly dagsoe{ ] disagree[™ ) mot sure ™) agroe [ Jemagly agrce

241 feel comfoctably the way solid wasic is managed in the market of Qaalche

Savegly dimgree[ ] disgoee[ ) motsuse[] agree [ sswongly agrec[ ]

25. Putting wasies in bins is responsibility for everybody
Stroagly disagree[™ ] disagses [ Jmoc sure [ agree| | sroagly agree[ ]
26, Participacing i solid waste management activities s ewerybody ‘s responssbilicy
Srongly desagres [ Jdisgsos [ ] Noe sure [ agree [ stongly agre ]
27 Ihere s a satisfactyon with waste service collection a the market of Dzalkka
Not anﬁcdD pantly satisfied DMD
28 Rousing plastic bags foe shopping & good for reduciag waste

Stroagly disagroe [ | diaagsee] | motsurd | agree [ ] semcagly agree [
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29 1 care shout waste management reduce, rewse and recycling
Stroagly disagree [ | disagses [ = e[| agree (] swongly agree[ ]
30. Publxc education could be good o fix the challenge of poor solid wasic managemsent

Stroagly disagree [ disgses [ oot sure [_] agree [ srongly agree [

311t ws importase that local government put recyching laws and programs in place
Serongly deagree[ | disagsos Dnm e [ Jagree [ | swongly Agree[ ]

32 Regular collection of solid waste is the only solution % solid wasie masagement

Suongly desagroe DmDnm | Jagsee | | serongly Ame

33. Do dumping of solid waste occur ia designased dumpsises”?

Yes No L

34. Is there a peoper use of refuse bins @ the makets”?

Yes l No :

35. Is there a disposal of refuse in drains o guttens?

Yes No

36. Do the Separation | segregation of waste happea i the markes”
Yes I No
If yes give reasons foc your aaswer
) cionsrebersbbessteese shotsstsesd sos 00 s aens OO OO SO TP GOCH IR DO S G A SORROICONS SOOI
B o msnvnmns s s . S O N S S N S e Sy e
[ | T 0400000600 000 000004407908 P9 044 0 5T PTTIEE S20 PIS TSP soesessses P -

B1)) 6 0050005550 5.508 555 555000000 58 8 505 S50 § 56907 ETEE 0 U $95 TESESSOLE BTG BES S4S DITSSS HIEE L SHS S0U § 508

0) - csssncassstvesssasess ansosass saasesrRersases ea S aTEE DI ORA 066 IS S SN0 BAA SAS O STIIERIGISENE 408 ESEE 6PN
37. Do the buraing of solid wasse take place?

Yes No
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38. Is there an application of reducing. reusing and recycling 10 the solid wasie?

ves ] N [

39 Do disposal of organic waste take place swicad of recycle?

Yes D WD

40, Is evenybaody involved in solid wasie masagement activities”

qu NoD

41 Is there lavolvement of the authonties from distnct counctl or sy stakcholders in solid waste
masagement actiyites”

Yes D No D

42 Ase the bins covered properly while containiag solid wasie?

YesD No D

43 How often is solid waste colleciod from the markets by asthonities?

Once a week D once every twa weeks D cace a manth D

Do you process o treat wasse before disposal” Yes

If yes, what are the treatment optaons you uswe?

.........................................................................................................

44 Do you follow processes of waste preventxn?

Yes No

45, Is there a recovery of solid wasse from the market?

Yes No

48. Do you do Composting of solsd wasse?

Yes No

47. Do you do incineration of the solsd wasse?

Yes No
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48 What s the tinal disposal foc sobid wasie from markets”

Landfill Open durp

49. Would you like to recyclke waste into your market place?

No Yes 1 do not know

Solid Waste 252 Resource for Businei: Questionnaire

§0. What casegoey of waste is dooninant i the waste generated in the macker?

a) Food waste b) Plastic wasie <) Paper waste d) Texuk <) Metal

S1. 15 there specific use of waste generased i the market individually or collectively?

) Revease generation Composting Hiogas ONRA
$2. What waste management practios & performed here at Qualeka  market?
) Collectioa [ransporation | I\ Scparatxn | soctiag Disporsal

S Recycling Composting ) Inciseration’ Landfilling

53. Are there benefits of solad Susit Ovosdiag here at Dualehs market?

Yes No QWA sure

54.If a recyching pURERAGuGE was st up, would you be willing 0 separate materials into separate bags
foc collection parposes?

1 Yes 'I No by Daon't Know
55. What are the sagnificances of solsd wasse goslagJse « Rualchs makert?
A) Economus gamn B) reducing poliutioa’ discase ¢) Redactson of wasse
d) Composting
56. Is there any waste business practice taking place here at the Dealchy macker?” Yes No
What type of busiscess?
I i s i e A e i e e i o A o S o S A w e e S i e e e s e e R e
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87, Are explocable waste matenials recollected by informal peckers or wasse entreprencun?

Never Sometimes ofica almost slways 1 do not know
b8 Wh.nmhmsmmmﬁdwummxmmﬂehmmnmwf«
WD DRRIRARET A . Vv sos soos porsses sovensidevecsskosbivanas spasneqalison sreon vobnosionssss sudsvosrderse
)
e bt € D 8 e s
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Appendix D: Chichewa Questionnaire

APPENDIXD
+ QUESTIONNAIRE for RESEARCH PROJECT
1O MAU OYAMBA
Mosgs saae b sobssdi sa sukulu pa yunivese ya Mo, adioeclun  kafukufuka
Ndiggayamikire kwambin thandizo lanu poyankhba mafunso angapo, okladza huwssska kua
chidziwitso ndi machitidwe pa Aasupalidu ba ciaxalaia colinbs Db Po gERiiie Michito msika
wu Dzadeka bu Dowa.
2.0 Cholinga cha Kafukufuks
Mayankho a mafunsowa adzakhala & mapieauino okha Mgwmnzaso wanu ndiwoluwsdea kwambin.
3.0 Kuzazkhidwa Epxa otengs nawo mbak
Oeenga nawo mbali mu  kafukufuluyu  adzasankhidwa mwachisawawa, pomwe  ossopolera
adrzasankhndwa mawadala chifukea sagwimzana ndi 2ochanka sokbudzana ndi Kafukufukuyu.
4.9 Chinzini:
Zomwe ridrasonkbhanitsicdae mu kafukufukuyu  Zdzagwritsidaa  nichito  parolinga
zZamaphunziro,
5.0 Nthawi ndi Zowop:a
Kuyunkbulas Kudzatenga pafupifup mphads 10 kapena 15,
6.0 Cholows
Sipadzakials malipeo omve e adzsperckodawe pamapeto pa kuyankholana.
7.0 Olankhuls Nawe
Kuti mudsree zamben kapena ngats sl ndi mafunso okbodzans nde kafdoafukuyu, neesgathe
udankhuwda ndi:
1) Dr. Russel Chudya, (Lecturer)
Mauaa Usaversity,
PrBag 209, Luwinga, Meruza 2.
Cell 0999317176, 0884023509,
Exadl address: Russelchidya@gmadl oo,
2) M. Wallys C. Muaundira
Exeoutive Darectoe, WESNET, Arca 47, Secior 1.
Cell 0991004786,
Faal address: glorymwie gl com.
Zoewwe rasookbanitadewa mu Kafukufukuyu sdragwintsidwa socheso pazolingas ramaphunzano ndipo zotsatira
Adzagawidwanso L skubuakulu oovwe akukhudsidwa nd Lasamalidwe ka znyalala
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Malasgize Chonde. choagani mbokoss buti ayankhe mafunso

A

—

Pamafunso otseguka muli omasuka kugwintsa ntchito pepala lina.

Social D Bic Cb e

. Zaka: 2)18-29 D b) 30-39 Dcuoue Dd)me €) 6064 D

Muamuna Mkaz - Muamuna D Mk D

Basga: Okwatica Kukwatiwa [ Opaada banja [ ] Ossteulidwa [ Wamasiye [ ]
Mlingo wa Maphunzro: Pulayimale |:| ScLomth \MMD ()uphuutuD
Muli pa sechiso: tnde[ ] an ]

KNOWLEDGE QUESTIONNAIRE
B audedinacoail? Ve [] oan[]
i odi chidsusia chibishpnse chokludza 20tsatina 2a zinyalala paumoyo g anthu kooanso

chileagedwe?
we [ w0
Ngan ende, sotsatina zake” g) Kusefukina Kwa uuan b) Kuoooageka kwa mpacya D

c)Mnman d)PMD

Bl SUUOSUDCOA Sud buchuluka boa, Zinyalala zoove e zimasumizidea kuti akatayidwe
Aumalo otayurako amayencra bachepetsedwa?

MD Ay D

Bl Sudiadoea ous A, yosonkhaoutsira znyalala?
lndel | .\_nl |

10 Jsbow ssdlsdusibas ok adoadogacas sosonkbanitsea ayalala parsiha o ga Drakka?

lnnkl l Ay |
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112 U DA Loxaia 2 otay ira ziny alaka solimba’
o] ]

Ngati inde, njira i odi an?

B) 000 cocene nstene NesEceBIN N0 VOsE0E B4S 000 60 040 EEE 600 TS P08 ES 0PI ISESE6 AL SEDTEE BEL N FSN TS BEHINE S50 S SN 20T RS

B ouurocomauny ope sunnmu e en s sy enyons mus oo us s2S HpOK SNV ORE DES NN SSN NS NS PSRN 4 SEY RS SYONY SSASD

KUY  sor saniiiss wou by ssaion sbb sut SO TN SUL S5 P S NG S S es b s s N bt S Sk PsSEN SN Pl e VS 444 B4 08T e
12 Dl quuhiadcana o shas, olcianita suayalala?

Inde Ay

13 Bl oo, b Bn A UARA Lapea hugwintsad anso nichito?
Inde D Ayi
19 bt Rl v st il hoase cha hamposits ya suyalals solusba”
lnde Ayi

15. Kodi mukudziwa njira iliyonse yochepetsera zinyalala?

lde Ay
16.1 Ssb ool suadaundo huyang'anea kayendetsedwe ka zinyalala pamsika uno wa Dzaleka?

16.2 Ny gudes Kods malumulowa ndi okwasira: Inde Ayt

Ngat ayl, chifukwa chans sali okwanira
2
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163 Kodh malannalo alimbikizsidwa bwino?  lade Ayl

Ngati ayi, nde zovuta sota 2omwe zilipo polimbakitsa malaowado skayeadetse ka zinyalala zolunba?

17, Kodi khonsolo ya bama la Dowa Kapesa bungwe hina hililoose liiwengapo gawo popercka whetiga
wodziw s anthu za kassmabdee ka zinyalala pwensika muno?

= [
15, Kodi mukodzawa kuti ndi odindo wa aliyense ayenera kutengapo mbali pa chusamalivo cha
zevyalala solimba?

Inde D Ayt D

C.  ATTITUDEZ QUESTIONNAIRE

19.  Kusamalica ziyalala ndikofundica™?

Neikuwesutsa mwampbamvu [ Ndikuesesa[ ] Osassimikiza [
Vomerezant [ Vomeresanl mwasmptamn [

20, Kutaya zeyalala zolimba m'malo otseguka. agalande adi sikoipa
Nékusutsa mwaspbamsu [ ] Ndikutsassa[ ] Osatsimikiza [
Vomerezand [ Voomresand mwampbamvu ]

21, Kuwotcha kwa zzyalala zolemba pambalanbanda ndi njica yabwino
Ndikeesutsa mwampbamvs [ Ndikusaesa[ ] Osasisnikiza [
Voawre zam D Vomerezand mwarplinyu D

22, Kuwotcha kwa zzmyalala zolnba pa mbalambanda sikungawosoege thans la meehu
Néikuesutsa mwampbamvu [ ] Ndikusassa[™ | Osansimikiza [ ]
Vomerezam D Vomresam mwanpbamu D
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24,

28,

27.

3L

Kutaya zeyalala molakwika kungayambetse buwonoogeka kwa clulengedae
Neikuesutsa mwampbamvu [ ] Ndikutsatsa[ ™ ] Osatsimikiza [ ]
Voauerezan D VOomerezan mwanpbamyu D

Anthe amatenga gawo lalikulu paiuw cogolera kusamaliza zinyalala solunba pansika wa Dzalcka

Neikuesutsa mwampbamvu [ ] Ndikutsssa[™ ] Osatsmikiza [ ]
Voaucrezani [ Vomerezani mwampbamyy ]
Ndikumva bwino lomae momwe zmyalala zolimba zimayeadetsedwera pamsika wa Dzakeka.
Nedikuesutsa mwampbamvu [ ] Ndikutssa[™ ] Osatsmikiza [ ]
Voarezani [ ] Vomerezani mw w]
Kuyika zinyalila motayila mwake ndi udiado wa aliyense
Nefikeesutsa mwampbumvu [ ] Neikutessa[™ ] Osatsiikiza [ ]
Vomacre 2um D VOmeere2 o mwamphamyvu |:|
Kutenga suawo mbali pa nichito ya kayeadetsedwe ka zinyalala ndi udindo wa aliyease
Ndiutsutsa mwamphamyu D N&MD Osatsamikiza D
Voaxre s D VOmere2 o mw TS |:]
Pali kukhutissidwa ndi Kasonkhanitsidwe ka zinyalala pamsika wa Dzaleka
Osakhutitsidwa [ Okbutissidwa pang'ano [ Okdesitsidwa ]
Kugwinitsanso ntchito matumba apulasitiki pogula sinthe nddowabwino pochiepetsa zinyalala
Neikuesutsa mwampbamvu [ ] Ndikutessa[ ™| Osatsmikiza [

Voawcrezamu D Vomcrezam mw u D

Ndumasamala za kachepetsa kasamalidwe ka znyalala, kugwintuandea ntchitooso
och kuskonzanso

Neikuesuisa mwampbamvu [ ] Ndikutsatsa[ ™ ] Osarsmikiza [ ]

Vouucrezan B VOomerez an mwarphamyu D

Maphwnziro a anthu onse angakhale abw izo kughetsa vuto b kusasamala bwino kwa zinyalala
Nekutsutsa mw. vu [] Ndikutsssa[ ] Osatsimikiza [ ]

Vomeresand [ Vomerezuni mwampbamyu ]

150



Ly3

1

Nidecolueara kuti aboma akhazikitse malamako ndi mapulogalans oda ezcretsanso
Neikuesutsa mwampbamvu [ ] Neikutsssa[ | Osarsmikiza [
Vooereza D Vomesezan mwampbamu [ ]
Kusoalhunitsa zinyalala solimba pafups patups ads njira yoldayo yothetsera znyalala zolimba
Neikuesutsa mwampbumvu [ ] Nikutsesa[ | Osatsimikiza [ ]
Vomerezan D Voumerezam mwamphamu [
’ L Q - -
34. Kodi kutaya zimyalala zolimha kumachitika m'malo osankhidwa mu msika uno wa Dzaleka?
Inde Ayl
35. Kodi pali kugwiritsa nichito moyencra motayila zinyalala nd'msika uno wa Dzaleka?
Lo Ay
30. Kodi pali mehititidwe otaya zinyalala m agalande mu msika uno wa Dzaleka?
Lk Ayi
37. Kodi Kulekanitsa / kugawa zinyalals kumachitika minsika wo wa Dzakka?
Lo Ayl
Ngati inde, perekant atikwa za yaokho ki

B rsopsseetssesestsrtssEIEERbE NN TSN TEEESLONS TN SR SIEIESOANETE NI SUSE el oNS IDIsTIEIaD

Ngati ayl, pali kubweacretsedwa kwa sonthy kachokera ke zayalula zolimba mwanyea
iliyoane Mu meika uwo wa Dzakka?

38. Kodi kuworcha sinyalala sochokera mu msika uno wa Dzaleka kamachitika?
Inde Ayi ﬁ
39. Kodi pali sschiso yochepetsera, kugwiritsanso archito ndi kubwescretsanso ku zinyalala solimba
Mu msika w0 wa Dzaleka?

Inde Ay
40. Kodi kutaya zi ummmm mobweseretsanso Mu msika wo wa Dzakeka?
Iade Ayi
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I 41, Ndi aliyense amcne akutenga sawo mbali pa ntchito za kasamabdwe ka zinyalala solimba mw
mwika w0 wa Dzakia’)

we [ 4 (]
42. Kodi pali kesengapo mbali kea akuluakulu a boma kuchokera ku khoosobo kapena ena oose
okhwdzidwa adi michaio rosamalina zinyalals e msika uno wa Dzaleka?

MD Ayi |:]
43. Kodi mosungira zimvyalala zimakutidwa bwino pa athawi yomrwe zayalalazo zleno?

I&D Ayl D

44 Ndi kangai komwe zinyalala solimba chotsedwa m'musika wo wa Dzaleka ndi a boma kapena
ens’!

Kamodzi pa sabata [ Kamodzzi pa masabata awisi aticase [

KmodnpmenD

45. Kodi munakonra kapena kuyika mankhwala zinyalals zisanatayidwe?

Inde Ayt
Ngan mde, njera zamasicdvwala zoovee mumagwinitsa sochuso ndi zn?
a)
O e e G S G A o RO B0E S BI0S ADTAS S0 S5 60 R S 6 G0)haE S S SBANA SRS A AR S ARSI
) < Snovnounsbens sus e ehuions on s o bk Lol SEEEHHIH0 50 FROUBITOH S SUI NS N IS SOS I PRI (S A S SO0

46. Xodi mematsatina njira zopewera zinyalala?

e Ayi

47 Xodi pali kubwezeretsa zinyalala rolimba pamsia uwno wa Dzaleka?

Inde Avi

48. Xodi pali kugwinitsanso ntchito zinyalala zolinda mooga matumba apulasitiki kuti achepetse
kutwdutsa svyalals pamsaka?

Ik Ayi

49 Kodi pali kulckanitsa zmvyalala zolimba ku musika wwo wa Dzalcka msasatayidwe?

Lnde AY1
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51. Mumawotcha zinyalala zolinba?

Lo Ayt

52. Kodi kutaya komaliza kwa zinyalala zolimba kuchokera ku msika uno nds kocan?

Kukwilira Kutaya poyera

53. Kodi nwegatune kukoozaso zinyalala pamsika was?

e Eya Sindikudziwa

. Solid a: a rezource for Busine:: Questionnaire

54 Ndi meundu wanji wa zinyalala zoovwe zimakhala zambin kuchokera pa msika wao?

a) Zakudya b) Mapalasitda <) Mapepala d) Zovala ¢) Zissulo

55. Kodi pali kugwiritsidwa ntchito kwachindungi kwa zinyalala somwe zimapangidwa pansika
paycapayckha kapena palinoda?

I Kupezera Ndalura by Koanpaosity <) Gasi d) Palibe

56. Ndi mchitidae wotani wosamalira zimyalala woanwe ukuchitikiva kumo pansika wa Dzakeka?

I Kusoalbanita b) Nwayanuaa <) Neputukana veankha d) Kutaya

d) Kubwercretanso’ Komposat 1) Kuwotcha Kethiza pansi

57. Kodi mmsamvapo za kufunika kobwezeretsanso?

e Ayt

Ngan mde, kodi nwdouncancreza zobwezeretsanso smyalala”?

a) lode b) Ayt ©) Sinddouesinkza

58. Kutakhala kuti pulogalanms yobwezeretsanso yakhazikitsdwa, kodi nwagalole kulekanitsa
zinyalala m'matumba osiyaasiyana adcholinga chon zitoleredwe”

| Inde b) kEya ¢) Sundikudziva
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59 Forokozani chifukwa chamwe kusamalia zinyalaks kubi kofunda kwa el?

61. Zimyalala zopezekeraty zimatoderodwa ndi otolera mwamwayi kapena a maknda otolera
zinyalala?

Ayt Nthawi zina Kawinkawin Pafupitipu nthawi zo0se

Sinddoudniwa

9. N nichato 21t 2a zinyalala pamsika wa Dzaleka zomwe adi mwayt wabizness yazinyalala?
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Appendix E: Checklist for Solid Waste Management Practices

JCHECHLIAT FOR 20LID WARTE MANAGEMENT PRACTICES AT DZALEXA MARKET.

Are wanie tins avaladbie In e market?

r f f

Yes No NA

Are rumber of bing and dumpsiens adequane?

f '

ves' mNo' wNa
Are wasie 2ins appropcate 100 use? (g exampie bins shoudd have Ids)
f

r r

NO NA
Are wasie tins emptiod regdany?

I

Yes

ves' mNo' wa

Aure wasia ting linad propery and soattered In ol parts of the market?

f r

Yes No' wa
m“hmmdmms‘amdmmwww

f r r

No NA
Are the waste siorage areas froe from odors, contam nants, or signs of vermin?

Yes

I I

No' Na
Aure colecthon points avaladtie for solid wasie N the market?

Yes

f r r

NOo NA
Do s0id wasle Logrogaion oo n he maket?

Yes

" ves' mNo' wa

% there a space avaladie for sIorage of sold waste afer sogregaton?

I I

No ' A

Are recycing bins avalabile In the market?

[Jres (O ne [ wa

Hove measures Deen pul N pIaCe 10 30 Wit arvy haZardous waste?
Oves[Jne e

% wase remova appropnasely schodded?

Clves [ m~ [ wa

Yes
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% there avalabiity of dumpsies?

= r

No ' ma
= the location of dumpsiers agpropnate? (¢ . way from the people s houses)
Dvas D No DN‘A
% there avalabiity of landflis?
DY“ Duo [Jrea
% there publc acoess 10 landiiis?
| ves[ | No D NA
Open buming & prohbiled o dsposal siles?
[ ves [Jne [Jwa
Acoess 10 Aisposdl SBe s controliad with sgns, fencing and gates?
[ ves [Jne DwA

Other observations.

Yes

(Full Name and Signatre)
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Appendix F: In-depth Interview Guide: Key Informant
Introduction
| am Malani Geoffrey Changaya, a Master of Science student from Mzuzu University, under
Department of Water and Sanitation. | am doing a research entitled: knowledge, attitudes and
practices of market users on solid waste management at Dzaleka in Dowa. The main purpose of
the interview is to get your feedback on understanding of solid waste management at Dzaleka Market.
Therefore | would appreciate if you could spend some time to do an interview. It will take 60 minutes
to 90 minutes.
Participant Selection
You have been asked to participate in the study because of your position, we believe you have the
knowledge about solid waste management at Dzaleka market, so you could be in a position to provide
useful information, hence considered. You are encouraged to participate and provide needful feedback
on the topic of study.
Ethics and Confidentiality
Be ensured that the interview will be treated anonymous and your comments will be handled with
confidentiality. The data after analysis will be used for academic purposes only.
Duration and Risks
The research takes place for a period of one month from the day of the interview. You do not have to
answer any question or take part in the discussion/interview/survey if you feel the question(s) are too
personal or if talking about them makes you uncomfortable.)

Reimbursements
You will not be provided with any incentive to take part in the research, but your participation will be

highly appreciated, any participant will be acknowledged accordingly.
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Sharing the Results
The knowledge that we get from this research will be shared with you and your community before it is
made widely available to the public. Following this, we will publish the results so other interested
people may learn from the research.
Who to Contact
If you have any questions, you can ask them now or later. If you wish to ask questions later, you may
contact: 1) Dr Russel Chidya (Lecturer), Mzuzu University, P/Bag, 209, Luwinga, Mzuzu 2. Phone:

0999317176, 0884023509. Email: Research2022chidya@gmail.com.

Researcher: Malani G. Changaya, Kamuzu Central Hospital, P.O Box 149, Lilongwe.

Email: mgchangaya@gmail.com., cell: 0999678615, 0885487337.

Declaration and Certificate of Content

I have been asked to help in giving information related to this research. | have read the foregoing information

and hereby agree to voluntarily participate.

Sign Interviewer Sign Interviewee

Thank you for your participation
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Key Informant Interview Guide

10.

11.

12.

13.

Administrative Unit / Department. ............oeiitiiiititii i eaeans

DESINALION ...ttt e e

How solid waste is currently managed at the Dzaleka market?

What are the types and volumes of Solid waste that are generated at the Dzaleka market?
(Paper and cardboard, plastics and rubber, metals and glass, organic wastes, market

slaughter, and animal wastes).

What are the solid waste collection methods that are relied upon at the Dzaleka market?

What is the frequency of its collection? What is the disposal site?

What are the main key challenges of solid waste management observed at the Dzaleka

market?

What is the general attitude of the market users toward solid waste management at Dzaleka

How is the solid waste generated at the Dzaleka market used? Is there any use for business?

What are the rules, guiding principles, or regulations that are put in place by the authorities

for market users to follow in solid waste management at the Dzaleka market?

What activities are being undertaken to reduce solid waste, (Is there recycling or reuse of
solid waste?).
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14. What are the stakeholders involved in the provision of awareness and public education to

the market users concerning solid waste management at the Dzaleka market?

15. What are the activities that must be done at the Dzaleka market to improve solid waste
management? What do you feel are key solutions to the problems of poor solid waste

management, if there are any?
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Appendix G: Focus Group Discussion Guide

Introduction

Thank you for agreeing to participate in this study, you have been selected to participate in this

study to represent other market users which includes traders and buyers. We believe you have

knowledge about solid waste management activities at the Dzaleka Market. As part of the market

users (buyers, traders and some members of sanitation committee at Dzaleka market), your

experiences and views are very important to us. Feel free to share your experiences and views,

even if they are different from other group members.

a)

b)

d)

9)

For the discussion to be in an orderly manner, one speaker will be given a chance to speak
at a time.

We prefer each one would select a number or a name one would prefer to use during the
entire session of the discussion.

During the discussion if someone has different views or wants to add to the speakers
opinion, may be free to interject, will be given a chance to speak, lets refer to the names or
number selected by individuals.

We request to respect each other as participants and that things discussed here will not be
shared with other people who are not participating in this discussion.

All views discussed here will be kept confidential, the discussion will take place for 1 hour
up to 30 minutes.

My fellow researcher will be taking notes, while | will be asking questions and listening
attentively. Participants will be given freedom to speak and communicate views.
Everybody will go through the informed consent form which is given and each one will

get it signed, as the informed consent is contained the overall study information.
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h) Your participation in the study is voluntary, if you feel like stopping the interview at any

time feel free to stop me. All the information discussed here will be confidential.

Contact Details: If you have any questions, you can ask them now or later. If you wish to ask questions
later, you may contact: 1) Dr Russel Chidya (Lecturer), Mzuzu University, P/Bag, 209, Luwinga,

Mzuzu 2. Phone: 0999317176, 0884023509. Email: Research2022chidya@gmail.com.

Researcher: Malani G. Changaya, Kamuzu Central Hospital, P.O Box 149, Lilongwe.

Email:_ mgchangaya@gmail.com., cell: 0999678615, 0885487337.
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Focus Group Guiding Questions

1. How is the solid waste managed after being generated here at the Dzaleka Market? Do
we have knowledge of the proper methods of solid waste disposal? What are the
collection schedules for the solid waste generated from the market?

2. What are the attitudes of the market users towards solid waste management at Dzaleka?
Do people agree that participating in solid waste management activities is everybody’s
responsibility?

3. What are the challenges that are faced in the management of solid waste at Dzaleka
market? Are we as market users satisfied with the waste management practices being
done at Dzaleka market, as helping prevention of pollution to the environment or
improving on sanitation of the areas around the market? What are the solid waste
management practices that we feel need improvement?

4. What are the uses of the solid waste which is generated at the Dzaleka market? Is there
reuse or recycling or any form of reduction of solid waste? What are the solid waste
business that takes place here at the Dzaleka market? What do we think are the
opportunities for solid waste business at the Dzaleka market?

Ending Question

Our discussion was meant to help us understand the knowledge, attitudes and practices
of market users on solid waste management at the Dzaleka Market in Dowa. We are
going towards the end of the question session, is there anyone with the information that

may want to be added.

Thank you for your participation
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Appendix H: Photographs of solid waste management at the Dzaleka Market.
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