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 The constitution of South Africa states that local government must provide waste 

management services which includes waste removal, storage and disposal, but local 

municipalities with combination of urban and rural areas often struggle to find the balance 

in providing services to both areas. Solid waste collection services are consistent in urban 

areas than in rural areas. Therefore, this study sought to compare MSWM in gaMothapo 

and Seshego in PLB, Limpopo, South Africa. To achieve the aim and objectives of this 

study, mixed method research approach was applied. The approach was in a form of 

qualitative and quantitative methods which were applied concurrently. Study participants 

were selected using non-probability convenience sampling for gaMothapo and Seshego 

households and non-probability purposive sampling for municipal workers. The 

comparison was based on household demographics, household waste management choices 

and MSWM services. Structured questionnaires were utilized to arrive at a detailed 

understanding of how the community of gaMothapo and Seshego manage their solid waste. 

Semi-structured interviews were utilised to understand how municipality manage solid 

waste in gaMothapo as compared to Seshego and observations at the collection points were 

also used to gather more information on solid waste management. This study found that 

PLB uses different methods to manage waste in gaMothapo and Seshego. The households 

in Seshego rely mostly on weekly door to door solid waste collection by municipality. The 

households pay for the waste collection services monthly through rates which are added to 

the household's municipal bill and are payable to the individual municipal account. 

Households in gaMothapo are provided with weekly nodal waste collection services for 

free. Shortage of resources and infrastructure together with lack of community awareness 

in both areas were found to hinder an effective solid waste management by PLB. The study 

also determined that PLB prioritise the provision of better waste removal services than 

waste minimisation through community awareness, recycling and material recovery. This 

study recommends that waste management awareness in both study areas should be 

conducted regularly. 
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1. INTRODUCTION 

 

Illegal dumping of solid waste degrades the natural 

environment, often the dumped trash is caught in runoff and 

flow into the water bodies where it causes contamination of 

drinking water suppliers and rivers [1]. 

According to Department of Environment, Forestry and 

Fisheries [2], solid waste is regarded as anything that is 

dispatched to the garbage or disposed of using any method and 

it consists of organic matter like paper, rags, garden refuse, 

discarded packages, food scraps, and inorganic matter such as 

old appliances, furniture, industrial waste and construction 

rubble. 

Management of solid waste in South Africa is considered 

under the mandate of the Department of Environment, 

Forestry and Fisheries (DEFF) which is derived from section 

24 of the Constitution of the Republic of South Africa (Act 

108 of 1996). The act stipulates that everyone has the right to 

a clean environment which is not harmful to their health and 

wellbeing. 

The gradual increase of waste generated in South Africa, 

has added to the historical backlog of improper waste services 

which leads to undesirable living conditions and a 

contaminated, unhealthy environment [3]. Illegal dumping of 

solid waste on secluded areas and the sides of the road poses 

environmental and health threats on the animals and people 

around the area. Municipal solid waste collection in 

gaMothapo is irregular while Seshego has a consistent 

schedule of waste collection. gaMothapo and other rural areas 

under PLM are largely left to use the unregulated communal 

waste fills, while others have no place to dump their waste at 

all. gaMothapo is provided with big communal waste bins 

which are situated next to the main road, approximately 6Km 

apart from each other. 

Despite the effort by the municipality to provide communal 

bins, there is no formal schedule for the collection of 
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communal bins, they sometimes overflow with waste and 

households would start to throw waste on the ground next to 

the bins or burn waste in the bins. Households situated far from 

the communal bins continue to dump their waste on the rivers, 

open field or mountains, while others burn the waste in their 

backyards. There is a huge variation between different 

geographical areas within the same municipality, since 

Seshego rely mostly on landfills for solid waste disposal. 

These variations pose threat to the environment, human health 

and animals in the areas. 

 

 

2. INTERNATIONAL EXPERIENCES ON SOLID 

WASTE MANAGEMENT 

 

Most cities in developing countries does not collect all the 

waste generated by their residents and this has a negative 

impact on human health and the environment [4]. In 

developing countries of Asia waste management is the 

responsibility of municipal government. It is common for 

residents to dump waste by the roadside or other public places; 

therefore, these countries prioritise street sweeping as the main 

element of their waste management system. Street sweeping 

in urban areas occurs daily. In rural areas the communal bins 

are placed at the roadsides, and they are collected weekly by 

the vehicles or the hand carts. Studies found that lack of 

awareness, technical knowledge, legislation, policies and 

long-term strategy are major challenges for solid waste 

management in Asian developing countries [5]. 

In Philippines waste collection is usually presented as a 

percentage of waste generation and waste collection 

frequencies and rates are higher in urban areas or cities than in 

rural areas. Waste collection coverage ranges from 30% in 

rural areas to about 70% in highly urbanised cities [6]. In Sri-

Lanka solid waste management challenges are related to rapid 

urbanization and industrialization, therefore the challenges are 

more serious in urban and semi- urban areas than in rural areas. 

It is the responsibility of local government to manage solid 

waste in Sri-Lanka [7]. In Ukraine, National Waste 

Management Strategy 2030 has been adopted with an intention 

to prevent generation of waste. The country is in a process of 

introducing the eco-design of goods consumption and 

economic mechanisms which encourages the reduction in 

waste generation. Ukraine is considering waste tax and a ban 

in the production of polyethylene bags and plastic disposable 

dishes to support the strategy [8]. 

 

 

3. REGIONAL EXPERIENCES ON SOLID WASTE 

MANAGEMENT 

 

Waste management in Africa is characterised by 

uncontrolled dumping, open burning and limited access to 

proper landfills [5, 9]. States that administration is one of the 

major weaknesses of MSWM system in Africa. The most 

common disposal method in Africa is open dumps and this 

method either is performed legally or illegally it generates 

various environmental and health hazards. Fires periodically 

break out in open dumps, generating smoke and contributing 

to air pollution. In rural areas the residents either dump their 

waste at the nearest vacant space, public places, rivers or they 

burn or burry it in their backyards. 

Eighteen percent of households in Accra (Ghana) are rural 

and they have challenges with uncollected waste. Household 

store waste in open waste containers such as baskets and 

plastic bags and they dump their waste in open dumping sites 

for free. Only 10% of the waste generated in rural areas are 

properly disposed [10]. Worku and Muchie [11] in Egypt 

states that municipal solid waste collection is the responsibility 

of local government, but in big cities such as Cairo, solid waste 

is collected by subcontractors and Private local and 

multinational companies. The average rate of waste collection 

in urban areas is 30-77% and it is close to 90% in Private 

residential areas. Waste is transported to open dumpsites 

where waste pickers separate recyclable materials, and the 

remaining waste is burned or sometimes is left to decompose. 

There is no proper waste collection and disposal in rural areas 

of Egypt. Organic waste is used to feed livestock and the non-

organic materials are dumped at the roadside, open land or 

drainage canals. Only few rural municipalities use trucks and 

tractors to collect solid waste to open dumps [11, 12]. 

Ethiopia like other developing countries is faced with 

diverse effects confronting MSWM. Rapid urbanization 

causes disturbances in the management of municipal solid 

waste collection, transportation and disposal in most Ethiopian 

cities. The biggest problem of waste management at 

community level is lack of manpower, equipment and 

financial constraints [13]. Solid waste generation rate in Addis 

Ababa is approximately 0.45kg/day per person. The city 

generates 3,200 t of solid waste per day which consists 64.8% 

organic waste and 21. 3% recyclables. There is a door-to-door 

collection of waste which is facilitated by private sectors, yet 

only 65% of the waste reaches the city’s dumpsite. The system 

has improved over the years but, the remaining 8% of solid 

waste is left to be illegally dumped on the streets, rivers and 

secluded spots [14]. In South Africa solid waste is governed 

by different pieces of legislature emanating from the supreme 

law of the country which is the constitution. 

 

3.1 South African legal framework on solid waste 

management 

 

The constitution of South Africa states that Local 

government must provide waste management services which 

includes waste removal, storage and disposal services as per 

schedule 5B. Municipalities are encouraged to work with 

industries and other stakeholders to extend recycling at 

municipal level and they must also provide additional bins for 

separation of waste at source, deliver organic waste from 

landfills and compost it [2]. However, PLM does not provide 

any additional bins for the households [15]. With effect from 

1 July 2009 the South African waste Act of 2008 requires the 

establishment National Waste Management Strategy (NWMS) 

to promote cleaner environment, reduce generated waste 

volumes and invoking the culture of waste reuse, recycle and 

treatment while land fill disposal is considered as the last 

resort [16]. 

In South Africa waste is governed by various pieces of 

legislation including the following: 

-The South African Constitution (Act 108 of 1996) 

-Environment Conversation Act (Act 73 of 1989) 

-The National Environmental Management Act (Act 107 of 

1998) 

-Air Quality Act (Act 59 of 2008) 

-National Waste Management Strategy 

The problem of waste management in South Africa relates 

to policy enforcement and monitoring the effectiveness caused 

by scarcity of suitable waste management experts, inefficient 
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logistics and standard practices. Other problems facing the 

rural and semi-urban waste management in South Africa is the 

lack of accessible buy back centres to sell the recovered 

materials, lack of commercially viable and environmentally 

sustainable recycling projects, inadequate waste volumes 

generated to sustain recycling initiatives in small rural areas 

and poor municipal service delivery leading to waste not being 

collected and it end up being burned, illegally dumped in the 

rivers and causing degradation of wetland [17]. There are 

limited number of buy back centres in gaMothapo and Seshego 

and it makes it difficult for the communities to recycle their 

waste.  

 

3.2 Solid waste avoidance and reduction 

 

The first and preferable step in the waste hierarchy is to 

avoid and reduce waste generation. The hierarchy suggests 

that waste should be avoided in the first place and where it 

cannot be avoided then generation should be reduced [7, 16]. 

Defines waste reduction as the design, manufacture, purchase 

and use of material to reduce quantity or toxicity before 

reaching the waste stream. One way of achieving these is by 

increasing recyclability of packaging material that cannot be 

reduced and the consumer to actually recycle those materials 

[18]. 

 

 
 

Figure 1. Waste hierarchy 

 

According to the Department of Environmental Affairs, 

solid waste management should follow a waste hierarchy. 

Figure 1 represent the waste hierarchy. 

 

3.3 Solid waste generation and storage 

 

Department of Environmental Affairs and Tourism [19] 

stated that South Africa generated over 42 million tonnes of 

solid waste every year which is 0,7kg per person per day and 

these values increased remarkably, in 2017 was 55 million 

tonnes with 11% diverted to landfills. The rate of solid waste 

generation in society is increasing with the increase of 

population, technological development and changes in life 

styles [14].  

South Africa has the largest Industrialised economy in 

Africa and thus it faces environmental challenges like those of 

many developed countries. Johannesburg is expected to grow 

to the status of mega city by 2030 and this implies a higher 

prospect for increase in waste generation and environmental 

pollution [15]. Waste generated in PLM is estimated at 0.4-

2.5kg per person per day. Generation of waste increases from 

rural to urban areas and it also increases with the level of 

income. Rapid population and economic growth together with 

the rise in community living standards have also proved to 

increase the rate of municipal solid waste generation in 

developing areas [20]. 

 

3.4 Solid waste collection and transportation 

 

Waste collection is the basic element of any waste 

management system. Waste collection is an act of picking up 

waste at homes, businesses, institutions, commercial and 

industrial areas and other locations and transporting them to a 

facility for further processing or transfer to disposal site [2]. In 

South Africa municipalities are tasked with the duty to collect 

waste in their jurisdictions while private involvement is 

encouraged in the areas where it is mandatory to pay for waste 

disposal [21]. 

Studies found that waste from urban areas in Polokwane is 

not separated at source and it is mixed in plastic bags. Waste 

is collected weekly on specific day per area. The collection 

system in town is effective and there is no refuse bag left by 

the roadside to litter. Waste is transported to the landfill and 

60% of the collected waste could be recycled should the 

municipality implement a formal recycling programme [22]. 

There are informal waste pickers at the landfill and they 

recycled 10% of the collected waste in 2012 and value 

increased to 25% in 2020 [20]. 

 

3.5 Solid waste disposal and recovery 

 

The recovery of material from waste in this study refer to 

reduce, re-use and recycle. Recovery is important to minimize 

waste generation and disposal of valuable materials. 

Reduction of waste at the source is found to reduce pressure 

on the landfills [23]. Corrêa et al. [24] concludes that the main 

reason for not recycling in the urban areas is the disposal of 

waste in the readily available bins and for rural and semi-urban 

areas is the lack of knowledge. These study holds the view that 

individuals with better information and awareness are more 

likely to participate in waste recycling than those without 

knowledge. 

Municipalities throughout South Africa are facing solid 

waste management and disposal crisis, which is primarily due 

to lack of landfill capacity. Problems and issues of MSWM is 

of outmost importance in rapidly urbanizing areas of the 

developing countries, because rapid population growth 

overwhelm the capacity for municipalities to provide basic 

waste management services [25]. 

Waste disposal in south Africa is mostly in landfills, about 

90% of an estimated 59 million tonnes of general waste 

produced in 2011 ended up in landfills and only 10% was 

recycled, the figures improved by 2017 where 34.5% of 

general waste was recovered. Only 5% of waste is disposed of 

in the designated sites, thus most of the waste in South Africa 

is disposed in environmentally unsafe sites [26]. Waste in 

urban areas of PLM is collected from the households and 

delivered to the waste disposal site [17], there is no formal plan 

of waste collection in areas such as gaMothapo [22]. 

 

 

4. METHODOLOGY 

 

The study was conducted in gaMothapo and Seshego in 

PLM, Limpopo province South Africa. gaMothapo village as 

a representative for rural communities and Seshego Township 
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as a representative for urban communities of PLM. Seshego 

has a population of 83.863 and 24 736 households and 

gaMothapo has a population 26 201 and 6804 households [27]. 

 

4.1 Research design 

 

Qualitative and quantitative research methods were used in 

this study because different methods complement each other 

and overcome the weakness of a single design [28]. 

Qualitative methods refer to the research strategies such as 

participant in-depth interviews, participation, field work and 

others which allows the researcher to obtain first-hand 

knowledge on the activity being investigated. Quantitative 

methods generally involve the use of measuring instruments, 

observations or experimental studies and survey research, in 

this study observations were performed. This study adopted a 

concurrent mixed method design using identical samples for 

both qualitative and quantitative components. The 

administration of interviews and questionnaires as well as 

observations were conducted concurrently. Qualitative 

methods were used to understand views and perceptions of the 

participants while quantitative methods were used to quantify 

the attitudes, opinions, behaviours, and other variables [29]. 

 

4.2 Data collection tools and analysis 

 

Primary and secondary data was collected for this study. 

Primary data was collected through Questionnaires which 

were self-developed, Key Informant Interviews where the 

waste management services managers within the municipality 

were interviewed in order to identify the management and 

policies of waste collection, storage, transportation, recovery 

and disposal within the different areas in the municipality and 

Field Observation were conducted in order to get a deeper 

insight of how people within the study areas generates and 

manage their solid waste, observations of the waste disposal 

methods, waste storage containers municipal waste removal 

patterns and illegal dumping spots and pictures captured.  

Secondary data on solid waste management was collected 

from censuses, documents from government departments, 

organisational records, journals, newspapers, books which 

were randomly chosen through the internet. Research key 

words were used to search the relevant literature sources. 

Literature showed matters that needed to be investigated and 

guided the researcher on which matters to include when 

constructing the field observation questions [30]. Non 

probability convenience sampling was used in this study to 

select accessible respondents followed by a non-probability 

purposive sampling which was used to select the key 

informants [28].  

Key informants were selected purposively according to 

their positions within the municipality, i.e., waste management 

services manager in PLM, waste management supervisor for 

Seshego and waste management supervisor for gaMothapo. 

This method was used because the researcher was interested 

in the respondents who are knowledgeable with the procedures 

and ways of managing municipal solid waste within the study 

areas. The sampling frame for the study area one was all 6804 

households of gaMothapo village and the sampling frame for 

study area two was all 24736 households of Seshego [27]. 

Therefore, the sampling size for study area one was 89 

households and sampling size for study area two was 90. 

Sampling frame and sample size were calculated using 95% 

confidence level to avoid Type 1 error in the inference and to 

yield good precision [31].  

Quantitative data obtained from the questionnaires (closed-

ended questions) was analysed using Statistical Package for 

the Social Sciences (SPSS) version 26. The results were 

presented in graphs, tables and charts. The questionnaires were 

coded 1a -89a for study area 1 (gaMothapo) and 1b - 90b for 

study area 2 (Seshego), to ensure that one questionnaire was 

not analysed more than once. Different variables were used 

during data analysis, each response category had a number 

associated with it and codes were recorded when data was 

prepared for analysis. The observed data was presented in 

pictures [28].  

Qualitative data such as open-ended questions from 

interview scripts were examined thematically to identify 

common themes (topics, ideas and patterns) of meanings that 

come repeatedly [32], and they were presented in the form of 

written discussions. The themes were coded manually using 

Microsoft Word, and the codes were derived from the research 

questions. 

 

 

5. RESULTS 

 

This section provides a summary of the crucial findings of 

the study based on the objectives. The objectives were to 

assess the socio-economic dynamics of households in 

gaMothapo and Seshego in relation to solid waste 

management, assess the management of municipal solid waste 

between gaMothapo and Seshego areas of PLM and to 

determine the level of community awareness on solid waste 

management and recycling in gaMothapo and Seshego in 

PLM. 

 

5.1 Socioeconomic dynamics 

 

The socio-economic dynamics in this study refers to the 

interaction between the social and economic practices of the 

participants in relation to waste generation and management. 

The socio-economic dynamics such as age, gender, household 

income, household size, marital status and educational level of 

the respondents in gaMothapo and Seshego were assessed. It 

was found that in gaMothapo, majority of the respondents 

were females as compared to Seshego. In both areas majority 

of the respondents were single, completed high school 

education, employed and aged between 26-45 years old. In 

gaMothapo the common household size was found to be 5-6 

as compared to 3-4 in Seshego. Households in gaMothapo 

were found to be earning below the national minimum wage 

of R3500, mostly they earned below R2000 per month while 

majority of the respondents in Seshego earned above R6000 

per month. 

 

5.2 Interviews 

 

The interviews were conducted with the key stakeholders in 

waste management section of PLM. Themes emanating from 

the research objectives were identified and presented as 

follows. 

It was found in this study that respondents in both study 

areas used plastic as their storage containers. Respondents in 

Seshego generated plastic waste more than other kinds of 

waste and in gaMothapo respondents generated different waste 

types equally. Generally, respondents in both areas did not 

separate their waste and these could be related to lack of 
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awareness and buy back centres for recyclables. Respondents 

in gaMothapo rely on different disposal methods of which 

some of them were unregulated and unhealthy such as burning. 

 

Respondent 1: (waste management superintendent) 

gaMothapo has a weekly collection route for skip bins and 

for waste in selected dumping spots. Waste is disposed 

temporarily in the two transfer stations situated at Syferkeil 

and Makotopong where it was sorted for reusable or recyclable 

materials by informal waste pickers before is taken to the 

Weltervreden landfill. There are no waste removal fees 

charged to or paid by households in PLM's rural areas, 

including gaMothapo. 

 

Respondent 2: (waste management superintendent) 

Waste is collected daily in Seshego and disposed at 

Weltervreden landfill site. There is no transfer station in 

Seshego. Household solid waste is removed for a fee of 

approximately R97.37per month for the financial year 

2022/2023 and this amount is added to individual household 

municipal rates. Special waste removal services for business 

costs R893.51 per removal. 

 

Respondent 3: (waste training manager) 

PLM has a budget for community awareness and staff 

training. There is a specific person internally who is 

responsible to train new staff or all Staff members if there is a 

new policy or procedure in place. Municipality in conjunction 

with the provincial or sometimes with the national office plan 

and conduct community cleaning campaigns within the area. 

 

5.3 Level of community awareness and recycling 

 

Majority of respondents in gaMothapo did not know 

anything about waste management services provided by 

municipality. Mostly they knew about waste management 

initiatives at the community level such as informal waste 

collectors, recycling and buyback centres. Majority of 

residents in Seshego had knowledge of MSWM services in 

their area and the service that was known by majority was 

waste collection Services. Majority of the respondents in 

Seshego did not know of any waste management initiatives at 

the community level. 

Chi square test results revealed that there was a significant 

association between the level of awareness on MSWM and the 

choice of waste disposal method, which means the level of 

awareness had a positive effect and can determine how 

households chose to dispose their waste. It was further 

determined that although the respondents in gaMothapo were 

aware of solid waste management at their community level, 

majority of them were not involved in those initiatives, while 

Seshego respondents who were aware of MSWM initiatives at 

their community level, were involved in those initiatives. 

Table 1 represent awareness v/s waste disposal methods. 

 

5.4 Illegal dumping 

 

Illegal dumping was found to be a serious challenge to 

municipality and residents in both areas. Participants in both 

areas perceive illegal dumping as bad and they had different 

reasons for dumping their waste illegally. Some of the reasons 

provided by respondents in gaMothapo is that they did not 

have any better waste disposal methods and respondents from 

Seshego did not have enough storage especially when 

municipality did not manage to collect waste on the day it was 

expected to be collected. These reasons draw back to the 

responsibilities of local government to provide households 

with additional bins. 

 

5.5 Waste management challenges 

 

PLM faces both external and internal challenges regarding 

solid waste management. Common challenges found in both 

areas were illegal dumping, lack of community awareness and 

attitudes towards municipality. Internally both areas were 

faced with lack or shortage of resources, lack of funds, 

breakdown and shortage of equipment, lack of infrastructure, 

staff shortage and rapid population growth. 

 

Table 1. Cross tabulation and Chi-Square test for awareness on MSWM services vs waste disposal methods in gaMothapo and 

Seshego 

 
Variables Attributes Waste Disposal Methods in gaMothapo (p-value) (x²) 

  Burn Combination Bury Community dumpsite Illegal dumping Collected Recycle/Reuse   

Awareness on MSWM 
yes 0 10 0 5 0 3 3 

0.002 20.361 
no 13 27 4 8 10 6 0 

Variables Attributes Waste disposal methods in Seshego (p-value) (x²) 

  Burn Combination Bury Community dumpsite Illegal dumping Collected Recycle/reuse   

Awareness on MSWM 
yes 27 1 2 43 0 27 1 

0.000 39.422 
no 1 3 7 5 1 1 3 

 

 

6. CONCLUSIONS 

 

There are different ways of managing solid waste in 

gaMothapo and Seshego areas of PLM. The Respondents from 

gaMothapo mostly recycled their waste while respondents 

from Seshego relied mostly on waste collection by 

municipality. In this study it was found that lack of funds, 

shortage of resources including human resources, lack of 

facilities and infrastructure, lack of community awareness and 

community attitudes towards waste management were the 

main challenges hampering the delivery of effective solid 

waste management services by PLM. Respondents from both 

areas did not have any waste management training or 

awareness. It was observed that both study areas had illegal 

dumping spots where respondents would dump their waste if 

not collected by the municipality. 
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