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ABSTRACT

Ever increasing population coupled with urbanisation is leading to high demand for a wide variety of products and services in developing countries, which result
into an increase in solid waste, both organic and non-organic waste. Therefore, with poor management of solid waste, there could be a lot of pollution likely causing
health problems which may end up causing diseases such as dysentery, asthma and pneumonia among other diseases. This paper explores how Chap framework
can be applied in the management of solid waste, in order to achieve sustainable solid waste management practices in Mzuzu city, Malawi. The study employed a
qualitative case study design. The study took place in Mzuzu city and it targeted individuals involved in solid waste management. The study employed expert and
homogeneous purposive sampling techniques to select participants and the sample size was eighteen, which was arrived at, after reaching the saturation point. Data
was generated through use of semi-structured interviews, focus group discussions and observations. Thematic analysis was used to analyse data. Findings of the
study revealed that solid waste management practices in Mzuzu city face several challenges, due to lack of a framework that could be applied in managing solid
waste. As such, it was recommended that, Mzuzu city council should try to employ the Chap framework, which was developed during the study, in order to achieve
sustainable solid waste management practices in the city.
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1.0 Introduction

Globally, solid waste production has tremendously increased due to an increase in population and urbanisation and this has led to poor management of
solid waste (UNEP, 2015; US.EPA, 2020; Nwosu and Chukwueloka, 2020; Holm, Chunga, Mallory, Hutchings and Parker, 2021). Wasteaid and ICCM
(2020) predicted that global production of municipal solid waste will grow by an average of 70% by 2050, and this will have an undesirable impact on
the ecosystem and human health. As such, environmental and other stakeholders are advocating for sustainable ways of managing the environment
(Tausova, Mihalikova, Culkova, Stehlikova and Taus, 2020; Wasteaid and ICCM, 2020). In the same vein, the United Nations SDG 12 target 12.4 calls
for proper environmental management of chemicals and all wastes by reducing their release into the air, water and soil, in order to minimise their adverse
impact on the environment and human health (Kufeoglu, 2022; Mulligan, 2023; Hales and Birdthistle, 2023).

Currently, there is a universal debate going on concerning how humans pollute the environment and the unsustainable strategies used in managing solid
waste. Some of the poor strategies used in managing solid waste in developing countries include open dumping and burning (Wasteaid & ICCM, 2020;
Holm et al, 2021). Despite, challenges faced in promoting sustainable solid waste management practices, it is vital to reduce adverse environmental
impacts coming from unused solid waste (Tsai, Bui, Tseng, Lim, Wu & Mashud, 2020). On the other hand, municipal solid waste is a multidimensional
issue which involves various stages starting with generation, separation, storage, collection, transportation, processing, recovery and disposal. This implies
that more resources are needed for proper management of waste. Therefore, it is critical to involve different stakeholders concerned with solid waste
management, which include local authorities, non-governmental organisations and residents to take part in waste management in cities (Goncalves et al,
2018; Tausova et al, 2020).

It has been observed that many cities in sub-Saharan Africa, have poor solid waste management systems, in that solid waste is noticeable along roadsides,
rivers, open and public places (Kubanza & Simatele, 2019). Without a proper framework for managing solid waste, solid waste may end up generating
air pollution, bad smell, as well as an increase in disease and contamination vectors in humans (Cetrulo, Centrulo, Dias & Ramos, 2020). Therefore, it is
necessary to develop a proper framework for managing solid waste in accordance to SDG 12 target 12.5, that stipulates that good waste management
practices should aim at reducing waste generation, recycling and reusing (Ferreira-Lopes et al, 2022; Hales & Birdthistle, 2023).
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In Malawi, Mzuzu city in particular solid waste management poses a challenge due to an increase in waste generation as a result of life style change
(Chireshe, 2020; Ndala & Ndala, 2022). In most households, waste is disposed onsides, this is so because the Mzuzu City Council (MCC) does not
provide household street collection services and there are limited private sector entrepreneurs, and this limits the MCC to collect only 30% of solid waste
generated per day (Holm et al, 2021; Chinyepe, Navarro, Makuyana & Derks, 2022). Therefore, coming up with a suitable framework would help in
enhancing the management of solid waste, thereby preventing solid waste from causing harm to the environment and human health.

1.1. Theoretical Framework

A theoretical framework is a structure or a platform of a study that is applied to understand a research study at various stages, such as data generation,
analysis, interpretation and discussion (Swanson, 2013; Anfara and Mertz, 2015). Therefore, this study employed two theories namely; waste management
theory and functionalism theory.

1.1.1 Waste Management Theory

The Waste Management Theory was founded in 2004 by three scholars namely; Eva Pongréacz, Paul Phillips and Riita Keiski. The theory was developed
on the premise that waste management must aim at preventing waste from causing harm to the environment and human health and this helps to conserve
resources (Pongracz, Phillips and Keiski, 2004).

The theory stipulates that preventing harm to the environment and human health helps to promote resource use through the use of 3Rs and these are;
Reuse, Reduce and Recycle (Pongracz, 2006). The theory further articulates that waste management should emphasize on preventing waste from being
produced and creating useful products and that waste management should focus on turning waste into non-waste (Pongracz 2006; Beleya, Xin-Ci & Ling-
Wen, 2019). As such, sustainable solid waste management practices in Mzuzu city should be guided by this theory, so that when handling solid waste in
the city, much effort should be applied in preventing harm. The study also employed the Functionalism Theory, which is articulated below.

1.1.2 Functionalism Theory

The Functionalism Theory was also used in this study to fill the gap left by the Waste Management Theory, which could not address the element of
multidimension regarding waste management. Functionalism Theory was developed around 1800s and its main proponents are August Comte, Herbert
Spencer, Emile Durkheim, Talcott Parsons and Robert Merton (Parsons, 1951; Castro, 2009; Archibong and Antia, 2014; Potts, 2015; Laluddin, 2016).
Functionalism theory is used to explain how society as a system works. The theory stipulates that society is made up of various structures, organisations
and institutions and these perform different functions, and such structures include; the family, religion, schools and police just to mention a few that
influence and affect each other in order to maintain stability of the whole society (Laluddin, 2016).

Likewise, various stakeholders in Mzuzu city should play different functions in managing solid waste at different stages from collection up to disposal,
thereby influencing each other for the betterment of Mzuzu city. This is because, if a certain function is not achieved, the whole systems thus Mzuzu city
would be affected. Therefore, the involvement of different stakeholders would ensure proper solid waste management practices, for the benefit of the
individual members in Mzuzu city as a whole (Castro, 2009).

Therefore, the two theories highlighted above, augur well with this study in that they are anchored on the premise which promote sustainable solid waste
management practices, with the aim of preventing waste from causing harm to the environment and humans.

1.2 Chap Framework.

The Chap Framework was formulated by taking into account, the current solid waste management practices, the role of stakeholders and the challenges
faced by MCC and suggested solutions that could be used to address the challenges. This framework takes into consideration five elements, namely:1)
the interpretivist paradigm; 2) the relativist ontology; 3) the constructivist epistemology; 4) the two theories applied in this study thus, Waste Management
Theory and Functionalism Theory and 5) the SDG 12. The framework focuses at the entire process of solid waste management which includes, waste
generation, collection, transportation, treatment and disposal.

2.0 Research Methodology

This study was qualitative in nature and employed a case study design. The case study design enabled the researcher to obtain in-depth data from the
participants involved in solid waste management, in their own setting (Ndengu, 2012). This study was conducted in Mzuzu city, Malawi. Mzuzu city, in
located in the northern part of Malawi, and it has a total population of 240,00 people and it covers an area of 146 square kilometres (NSO, 2020). The
study used a sample size of 18, and the number was determined after reaching a saturation point. The participants involved were selected using
homogenous and expert sampling techniques. The sampling technique allowed the researcher to select participants who had practical experience and were
involved in solid waste management practices in Mzuzu city (Ndengu, 2012). Data was generated using semi-structured interviews, focus group
discussions and observation, and it was analysed thematically. Trustworthiness of the findings was achieved through triangulation of participants, data
generation techniques, study sites and theories.
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3.0 Results and Discussion
3.1 Solid Waste Management Practices in Mzuzu City

It was established that solid waste management practices in Mzuzu city involve a series of activities and these are; waste collection, storage, transportation
and eventually disposal at the main dumping site. Figures 3.1 and 3.2 show solid waste collection and dumping respectively.

Figure 3.1:Man Collecting Solid Waste with a Wheelbarrow
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Solid waste collection, transportation and disposal, are some of the solid waste management practices that are done in most cities, both in developing and
developed countries, in which tonnes of solid wastes are collected and disposed (Chireshe, 2020). In Mzuzu city, out of 135 tonnes of solid waste generated
daily, only 30% was collected, leaving behind more than half of the generated solid waste uncollected (Holm et al., 2021; Chinyepe et al., 2022). This
situation is worrisome, as such there is need for the MCC to devise sustainable strategies that would ensure that all the solid waste that is generated daily
is collected.

3.2 Stakeholders in Solid Waste Management

The findings showed that some stakeholders do not take part in solid waste management in Mzuzu city. Some participants highlighted that some
stakeholders such as, non-governmental organisations (NGOs) are not willing to help in managing solid waste. One of the participants expressed that:

The NGOs have their offices here in Mzuzu. But they say that they target rural areas, because Mzuzu city is not their catchment area (Participant 4,
19.01.2023).

Apart from NGOs, very few private entrepreneurs take part in the management of waste in Mzuzu city, as evidenced from the citation below:
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Indeed, there are entrepreneurs, but the problem is that they [entrepreneurs] are working in wards where there are no markets. They collect solid waste
house by house, and they are paid (Participant 1, 10.01.2023).

It is important to involve various stakeholders in managing waste because in the event that MCC is facing some challenges, such as lack of financial
resources, stakeholders may come in to rescue the situation (Chireshe, 2020; Breukelman, Krikke & Lohr, 2022). This would enhance sustainability of
solid waste management practices in Mzuzu city.

3.3 Human Resource Challenges

Lack of enough workers is one of the challenges faced by the MCC, in managing solid waste. Below are extracts narrated by the participants:
The problem that we face mainly is that, we are few workers. People are dying but no replacement (FDG, 18.02.2023).

Workforce is not enough, there are about 45 workers. Out of 45, you find that some are sick or whatever reason, it means there will be few workers. This
affects work performance (Participant 4, 19.01.2023).

This finding concurs with what Breukelman et al. (2022) found, that shortage of human resource leads to poor waste management services, in that a lot
of solid waste is not properly managed due to high demand of products as a result of an ever-increasing population. This problem requires serious
attention, in that human resource is crucial in ensuring efficient waste management services.

3.4 Technical Challenges
Technical challenges such as vehicle breakdown, leads to shortage of waste transportation vehicles, and this hampers efforts to enhance sustainable solid

waste management practices in MCC, as explained by the participants below:

There is a problem when a vehicle breaks down, and if the fixing is not done immediately. For example, now it has taken 9 months when the compactor
broke down without fixing it (Participant 6, 16.02.2023).

Vehicles, break down frequently every now and then. Like now it broke down in June last year, it was maintained in December. It stayed 6 months without
moving. But for 6 months, waste was being generated daily (Participant 4, 19.01.2023).

The shortage of vehicles for collecting and transporting solid waste is indeed a challenge faced by MCC. This is due to lack of financial resources for
buying new vehicles and servicing old ones and also for buying fuel for solid waste operation services (Chireshe, 2020; Nuskiya & Sahana, 2021).
Shortage of waste transportation vehicles is a common problem to many developing countries (Holm et al., 2021; Breukelman et al., 2022).

3.5 Social Challenges

Social challenges occur due to the behaviour of residents. This happens due to the residents’ tendency of throwing waste anywhere, neglecting using
waste bins. This finding is supported by what one of the participants narrated below:

People throw waste anyhow, which makes flies to follow, and this requires civic education on issues of sanitation (Participant 2, 17.01.2023).

The tendency of throwing away solid waste anyhow, leads to accumulation of solid waste in undesignated places, and this is very common in many
African cities (Holm et al., 2021; Kubanza &Simatele, 2019). As such, this problem could be best be solved by conducting civic education to the residents,
so that they have a mind-set change, in order for the residents to start dumping solid waste in waste bins (Chireshe, 2020).

3.6 Legal Challenges

The findings revealed that the MCC uses archaic laws when punishing those who do not follow appropriate procedures when managing solid waste in
the city. One of the participants explained that:

The laws and acts are outdated, they were formulated in 1960s. If you find a person and tell him that your fine is 500 Malawi Kwacha [50 Cents
equivalent], they will pay willingly knowing that tomorrow they will dump again because they know that the amount is small. There is need for reviewing
and reinforcement, and the punishment should be applied (Participant 4, 19.01.2023).

The MCC applies laws which were formed sometime back in 1960s, as such they are outdated. If one is found guilty for not following waste management
laws, they pay a very small amount of money as penalty. To this effect, it is paramount for the MCC to revise the laws, especially regarding penalties to
deter those that deliberately break laws by not following proper practices of managing solid waste.

3.7 Chap Framework for Sustainable Solid Waste Management
The Chap framework consists of four main stages namely; solid waste generation, separation, collection/transportation and treatment/processing and also

the SDG 12. This framework would help in enhancing sustainable solid waste management (SSWM) practices, in order to prevent solid waste from
causing harm to the environment and human health.
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Figure 3.3: Chap Framework for SSWM
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4. Conclusion and Recommendation

The study findings revealed that solid waste management in Mzuzu city involves solid waste collection, transportation and disposal. The findings further
revealed that some stakeholders are not involved in the management of solid waste in Mzuzu city. It was also established that MCC is facing several
challenges in managing solid waste and the challenges include; inadequate workers, shortage of transportation vehicles, behaviour problems and use of
archaic laws. The findings of the study helped to develop a Chap framework that could help in enhancing sustainable solid waste management practices
in Mzuzu city, so as to prevent waste from causing harm to the environment and human health, as anchored by the Waste Management theory and the
Functionalism Theory and SDG 12. Therefore, it is recommended that MCC should involve all stakeholders in waste management. In addition, the MCC
and all solid waste management actors should consider applying the Chap framework in managing solid waste. This could help to enhance SSWM
practices in the city, in order to prevent solid waste from causing harm to the environment and human health, thereby keeping Mzuzu city clean and
health.
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