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ABSTRACT  

Since the South African Waste Information System (SAWIS) formally came into effect in January 

2013, the SAWIS has failed to produce credible and timely information on waste generation and 

management in South Africa, notwithstanding the National Waste Management Strategy’s (2020) 

aim to “improve the collection, reporting and dissemination of information on SAWIS” by 60% by 

2022. This research focused on critically identifying challenges in implementing the SAWIS, with 

a view of making practical recommendations for improvement to the system.  

The research followed a mixed-methods approach, using a combination of a literature review and 

evaluation, survey questionnaires, and interviews to gather data. The document or literature 

review included the analysis of key South African milestone reports. These reports included the 

2011 and 2020 National Waste Management Strategies, the 2012 National Waste Baseline 

Information Report, the 2018 State of Waste Report and the SAWIS databases used to determine 

the status of the SAWIS reporting. 152 SAWIS users responded to the survey and completed the 

survey questionnaire (quoted later). Some were later excluded. A total of 116 SAWIS users 

completed the survey questionnaire, and semi-structured interviews were conducted with the nine 

provincial SAWIS administrators to identify the challenges in implementing the SAWIS.  

The results of the SAWIS database analysis revealed an average reporting rate of only 33% by 

its users, with the majority of 67% not reporting to the SAWIS and therefore not being compliant 

with the National Waste Information Regulations (NWIR). The issues related to non-reporting or 

non-compliant reporting are widely reported in the secondary literature reviewed. The study also 

found that the SAWIS users' and administrators' perceptions and expressions varied. The findings 

point to systemic challenges in implementing the SAWIS. Identified challenges related to data-

capturing, a lack of equipment for determining waste quantities (i.e., scales or weighbridges), high 

staff turnover of waste management facilities, lack of capacity in provinces, and access to the 

internet, to name a few. The findings also clearly show that the SAWIS challenges and the dire 

need for system improvements can neither be ignored nor postponed.  

It is recommended that the next amendment to the NWIR consider waste transportation activities, 

update SAWIS user manuals, align the SAWIS with the existing provincial waste information 

systems, and regular verifications of the waste data. 

 

Keywords: South African Waste Information System, waste data, challenges, implementation. 
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GLOSSARY OF ABBREVIATIONS AND ACRONYMS 

Africa WMO Africa Waste Management Outlook 
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SDGs Sustainable Development Goals 

UNEP United Nations Environmental Programme 
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KEY DEFINITIONS 

The definitions provided below are provided in the context and reference to this study and may 

not necessarily mean in part or wholly the same (international) terminologies. 

Google forms is a web-based application that creates online forms for data collection purposes.  

Provincial Waste Information System means a waste information system established in section 

62 of the National Environmental Management: Waste Act (Act No. 59 of 2008). 

Provincial SAWIS Administrator means an official within the employ of the provincial 

Department responsible for waste management, as a designated person to process SAWIS 

registrations authorisation of waste activities and the processing of submitted waste reports.  

Registered person refers to a holder of a registration certificate issued in terms of Regulation 

6(1)(a) of the National Waste Information Regulations, 2012.  

NEMWA means the National Environmental Management: Waste Act, 2008 (Act No. 59 of 2008), 

as amended. 

SAWIS user refers to a designated person within the organisation that registered a waste 

management activity(s) and is responsible for data collection and reporting of waste data to the 

South African Waste Information System (SAWIS) as per the requirements of the National Waste 

Information Regulations, 2012.  

South African Waste Information System (SAWIS) is an internet-based information system 

established by section 60 of the National Environmental Management: Waste Act, 2008 (Act No. 

59 of 2008). 

Waste activities: Contrary to the NEMWA Section 19 listed waste management activities, "Waste 

activities" in this context refers to the list provided in Annexure 1 of the National Waste Information 

Regulations, 2012. 

Waste information means the required quarterly information submitted by registered waste 

management activities as per Annexure 2 of the National Waste Information Regulations, 2012. 

Waste management method means a systematic procedure, technique, or process for 

managing waste. 
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Microsoft Teams (MS Teams) is a video and audio-conferencing software that supports one-on-

one calls and group meetings. 

WhatsApp is a mobile application that allows users to send instant text messages and voice 

messages, make voice and video calls, and share images, documents, user locations, and other 

content. 
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CHAPTER 1 INTRODUCTION 

This chapter introduces the research study undertaken on challenges in implementing the South 

African Waste Information System (SAWIS). The chapter further provides the background of the 

study and the importance of information systems, specifically waste information systems. The 

chapter also provides an overview of the SAWIS development, piloting, implementation, and 

global perspectives on waste information systems. A brief discussion of waste data and legal 

requirements for reporting waste data in South Africa are also provided. The chapter also outlines 

the problem statement and justification of the research and its aim and objectives within the 

defined research scope. Finally, the known assumptions and limitations related to the delineated 

scope of the research are discussed briefly.  

 

1.1 Background 

Evidence-based policy interventions towards effectively managing waste and the factors 

contributing to waste generation almost always require credible information (UNEP, 2015). In 

recent years, environmental information systems have been topical in public discourse, 

particularly in monitoring environmental media (air, land, and water issues) (Günther, 2013:1; 

Melville, 2010:2). The first State of Waste Report (SoWR) for South Africa was published in 2018. 

It recognises that waste management is a “complex and interrelated system that is neither easy 

to measure nor model due to waste being a process output in some situations and a process input 

in other situations” (DEFF, 2018a). Information on waste sources, generation rates, trends, 

classification, characterisation, and composition, are essential planning inputs in integrated waste 

management to inform government decision-making (Godfrey et al., 2012a) in addition to 

determining suitable waste management options (Chagunda, 2019). Furthermore, waste data and 

information provide an essential base for determining the success of national waste policies and 

strategies (i.e., waste reduction, recovery, recycling, etc.) and identifying waste streams requiring 

intervention (Godfrey et al., 2012a). However, Karak et al. (2012) state that globally, there is a 

lack of credible and comparable waste information and argue that the available waste information 

consists of outdated compilations of incomparable data often limited to the national level. 

Since the late 1990s, South Africa has collected data on waste generation and management 

through voluntary systems, most of which have failed (Godfrey & Nahman, 2007:7). The Policy 

on Integrated Pollution and Waste Management (IP&WM) for South Africa highlighted under Goal 
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6 the need to “develop and maintain databases and information management system” (RSA, 

2000) to support the information needs of the government, concerning the integrated 

management of waste in the country, by collecting reliable data on waste at a national level by 

the then Department of Environmental Affairs and Tourism (DEAT). 

The first-generation National Waste Management Strategy (NWMS) (DEAT, 1999), which 

identified action plans for both government and civil society, also acknowledged the development 

of the South African Waste Information System (SAWIS) as one of the short-term priority 

initiatives and further highlighted the need to focus on:  

(a) Preparation of the waste information system (WIS),  

(b) WIS guidelines,  

(c) Data functions,  

(d) Implementation and  

(e) Operation of the WIS database  

Therefore, the development of the SAWIS aimed to “supports the needs of local, provincial and 

national government with respect to the management of waste, by collecting reliable, national 

data on waste” (DEAT, 1999:1). During the period between 2004 and 2006, the then Department 

of Environmental Affairs and Tourism or DEAT (now called the Department of Forestry, Fisheries 

and the Environment or DFFE), and the Danish International Development Agency (DANIDA) co-

funded the development, piloting and implementation of the SAWIS through the NWMS 

implementation project (DEAT, 2006a:8). The implementation project had four short-term 

objectives, of which one objective specifically focused on establishing and using the Waste 

Information System (WIS). A pilot study for the establishment and use of the WIS was 

implemented in the Mpumalanga and Eastern Cape provinces, where private and public waste 

organisations (municipal sites) were required to register with the SAWIS to collect monthly data 

on quantities and types of waste recycled, treated and landfilled (DEAT, 2006b). 

When the National Environmental Management: Waste Act No. 59 of 2008 (NEMWA) came into 

effect on 1 July 2009, the SAWIS was formally regularised under Section 60 of the Act (DEAT, 

2008). Its implementation was enforced in 2012 through the National Waste Information 

Regulations GNR. 625 of 13 August 2012 (DEA, 2012b). The SAWIS was designed to provide a 

national repository of waste information for specific waste management activities, as listed in 

Annexure A of the regulations (DEA, 2012b). The reporting of waste data is enshrined in Section 



 

3 
 

63(1) of the NEMWA, which provides the Minister with powers to “require any person to provide, 

within a reasonable time or regular basis, any data, information, documents, samples or materials 

to the Minister that are reasonably required to implement the national waste information system” 

(DEAT, 2008). Furthermore, the reporting of information is necessary to enable the government 

to make the information in the SAWIS available to the public as required by Section 64 of the 

NEMWA, which is subject to the Promotion of Access to Information Act No. 2 of 2000 

(Department of Justice, 2000). 

The State of Waste Report highlights the waste sector’s challenges, including the generally low 

data quality on waste categories and waste management (DEFF, 2018a). The NWMS Status Quo 

Assessment report further points out that the SAWIS does not provide credible data that can be 

relied on when making policy decisions (DEFF, 2018b). 

 

1.2 Problem statement  

Data on solid waste quantities, sources, and categories are crucial for sound planning and 

monitoring of waste services and infrastructure and managing waste across the waste hierarchy. 

However, managing waste data and information may be complex, with countries using different 

terminologies and metadata in waste management and reporting inconsistently on waste 

quantities that are often not quantified (UNEP, 2015). As a result, many countries have weak 

national waste data reporting systems (UNEP, 2015). Very few African countries currently have 

mechanisms and systems to quantify, categorise and report the amount of solid waste generated 

- to produce credible waste data and information (Bello et al., 2016). Recording waste quantities 

in tonnages is one of the main methods of capturing empirical data on waste generated, 

recovered, treated, recycled, and disposed of (UNEP, 2018:14). However, many African cities 

and towns do not have waste quantification equipment such as scales, weighbridges or even 

weigh pads at the landfill sites where waste is disposed of, and as a result, no accurate disposal 

tonnages are recorded (UNEP, 2018). 

Specifically in the South African context, inefficiencies of the SAWIS and the inability of the system 

to produce credible annual statistics have been reported as concerns in the National Waste 

Information Baseline Report (DEA, 2012a) and the National Waste Management Strategy 

(NWMS) (DEAT, 1999). Despite the efforts made to address the information gaps (i.e., 

establishing the SAWIS and associated provincial systems), significant challenges regarding the 

availability and accessibility of accurate waste data may  impact on government efforts in 
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estimating factors that cause pollution such as the GHGs emissions from waste sources 

(Chagunda, 2019:21; Couth & Trois, 2010). On this basis, this research sought to critically analyse 

the status of SAWIS reporting to identify challenges and that opportunities and mechanisms for 

improving the implementation of the SAWIS is justified. 

 

1.3 Rationale for the research  

International data on solid waste generation, composition and management are predictably weak 

and unreliable (UNEP, 2015). The Africa Waste Management Outlook (WMO) (2018: 24) reported 

that the African continent generated approximately 125 million tons of municipal solid waste in 

2012, of which 81 million tons (65%) were from Sub-Saharan Africa alone. Like other developing 

regions globally, waste generation in Africa is driven by population, economic growth, production 

patterns and ever-changing consumption patterns (UNEP, 2018:2). To address the growing waste 

generation rate, the African Union requires the continent’s cities to commit to recycling at least 

50% of the urban waste generated by 2023 (AUC, 2015). However, the Africa WMO (UNEP, 

2018:12) raises “a lack of reliable, comprehensive and up-to-date waste data for Africa” as a 

limitation and challenge for waste reporting and a constraint to effective waste management.  

Furthermore, most recycling activities are informal, with little to no accurate information being 

captured on the quantities recycled (UNEP, 2018). Due to the absence of credible and up-to-date 

waste data, the Africa WMO modelled the waste generation rate based on Gross Domestic 

Product (GDP), population growth, and per capita waste generation. Mwesigye et al. (2009:20)   

argue that African countries need to urgently install the requisite infrastructure to record waste 

flows, establish waste information systems to support national planning needs, and assess the 

waste management performance indicators. In South Africa, before the establishment of the 

SAWIS, no formal mechanism existed for collecting and reporting national waste data. Thus, no 

accurate national baseline information existed to measure performance against waste indicators 

or effectively inform planning, prioritisation, and policy direction (DEAT, 1999), except in (DEA, 

2012a; DEAT, 2011; DEFF, 2018a), and in limited academic literature (Achankeng, 2003; Godfrey 

et al., 2012a; Godfrey & Nahman, 2007; Mwesigye et al., 2009). The sparsely available 

information on the generation, reduction, storage, re-use, recycling, recovery, treatment, and 

disposal of waste remains unreliable and difficult to source. This is partly due to the limited use 

of the SAWIS and misaligned timeframes of when the data was collected, making it difficult to 

match and analyse different data sources. This study seeks to fill the information gap by analysing 

the challenges encountered in the South African Waste Information System, especially after the 
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2020 NWMS aims to improve the collection, reporting and dissemination of SAWIS information 

by 60% by 2022 (DEFF, 2020).  

1.4 Research aims and objectives 

The primary aim of the research is to critically analyse the challenges in implementing the South 

African Waste Information System (SAWIS) with a view of, ultimately, making recommendations 

for improvement. The specific objectives of this study are to: 

1.3.1 Research objective 1: Determine trends, gaps and/or challenges in waste data reported 

to the SAWIS, 

1.3.2 Research objective 2: Identify the challenges faced by SAWIS users in their reporting of 

waste data; and 

1.3.3 Research objective 3: Identify the challenges faced by the provincial SAWIS 

administrators, with a view of making recommendations for improvement.  

The specific research questions related to the research objectives included:  

 What are the trends, gaps and/or challenges in waste data reported to the SAWIS? 

 What are the challenges faced by SAWIS users in their reporting of waste data? and 

 What are the challenges faced by the provincial SAWIS administrators?   

1.5 Scope of the research 

Bottorff (2002:11) argues that the scope of the research question(s) needs to be manageable 

within the period and context of the study. The research aimed to critically analyse the data in 

SAWIS to determine trends, gaps and challenges in SAWIS reporting, achieved through 

determining the total number of waste management activities registered on SAWIS; the 

compliance of reported information to the requirements of the National Waste Information 

Regulations of 2012; the percentage of registered activities that are reporting information into the 

SAWIS (as required by the regulations); as well as by characterising how reporting is done (i.e., 

how many users report routinely; how many need to be reminded; how many submit data without 

errors, etc.). The research further focused on identifying challenges SAWIS users face by 

surveying a representative sample of users (272 of 928 registered users). The 928 registered 

users include SAWIS users who conduct waste management activities listed in Annexure 1 of the 

NWIR and report waste data directly to the SAWIS and exclude users reporting to the Gauteng 
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GWIS and Western Cape IPWIS only. The research also explores the challenges faced by 

provincial SAWIS administrators (9 of 9 administrators).  

Data reported to the SAWIS between 2018 to 2020, which related to all waste activities listed in 

Annexure 1 of the National Waste Information Regulations (2012), were included in the study 

except hazardous waste generator activities which are legally not obliged to submit any waste 

data as per the Regulation 8(3). 

The scope of the research focused on users specifically reporting waste data into the national 

waste information system (SAWIS) and excluded users who only report waste data to the 

intermediary provincial Gauteng (GWIS) or Western Cape (IPWIS) information systems, 

respectively. 

1.6 Assumptions and limitations 

The study is limited to the analysis of the SAWIS data applicable to the period 2018 to 2020 and 

the waste management activities registered on the national SAWIS established in terms of section 

60 of the NEMWA. Waste activities registered with the provincial waste information systems only 

(i.e., the Gauteng GWIS and the Western Cape IPWIS established under Section 62 of NEMWA) 

were excluded from the study since the focus of the research was on the national SAWIS, 

expressly. 

1.7 Structure and outline of the dissertation 

A summary of the dissertation is presented in Table 1-1 below. It begins by providing the 

introduction and background (Chapter 1), followed by the reviewed literature (Chapter 2), and 

then describes the data collection methodology used (Chapter 3). These chapters are followed 

by presenting the analysed data and discussing the results and the critical research findings 

(Chapter 4). This dissertation ends with a conclusion of the overall study and recommendations 

(Chapter 5) on SAWIS implementation improvements. 
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Table 1-1: Chapter Layout of the Dissertation 

Chapter  Description 

Chapter 1: 

Introduction 

This chapter provides a broad background about waste data, waste 

information and the availability of waste data for planning and decision-

making for waste management, which lead to the formulation of the problem 

statement regarding the lack of credible, accurate and available waste data 

at a global, continental (Africa) and the South Africa context. Chapter 1 

identifies the study’s problem statement, aim and objectives, key research 

questions, the rationale for undertaking the study and the scope of the study. 

Chapter 2: Literature 

review 

This chapter presents the literature review and prior research on waste 

information systems, waste data quality, sources, and availability. It identifies 

the research gaps and designs the framework for the analysis of the results 

of the research. The chapter also focuses on the literature related to the 

research objectives by focusing on global and African perspectives on waste 

data, measurements and reporting, and a comprehensive review of the status 

of waste information in South Africa. 

Chapter 3: Research 

Methodology 

Chapter 3 provides a comprehensive discussion on the research methods, 

techniques, and tools used in determining the challenges experienced by 

registered waste facilities responsible for collecting and submitting waste 

data to the SAWIS. It also discusses how data was collected and the 

challenges encountered by the provincial SAWIS administrators responsible 

for processing (approval or rejection) of new waste activities and reported 

waste data within their provincial jurisdictions. The chapter further explains 

and describes the research design based on a mixed-method approach, 

encompassing the qualitative and quantitative methods, data handling and 

analysis used to provide a comprehensive examination of the challenges 

hindering the successful implementation of the SAWIS. This chapter also 

takes note of the ethical considerations and academic issues relevant to the 

study. 

Chapter 4: Results and 

Discussion 

This chapter provides a detailed explanation of data collection results, 

interpretations and analysis of the SAWIS datasets, documents reviewed, 

how the data was analysed and its key findings.  

Chapter 5: 

Recommendations 

and Conclusions 

Chapter 5 presents the conclusions and has recommendations based on the 

results discussed in Chapter 4. The conclusion provides an overview of the 

stusy by discussing the research objectives and the extent to which its 

research questions have been addressed. Finally, the chapter puts forward 
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Chapter  Description 

key conclusions and practical recommendations on how the challenges 

identified in Chapter 4 can be mitigated to offer solutions for efficient and 

effective implementation of the SAWIS. Finally, this chapter identifies areas 

for further research in addressing the challenges encountered in the 

implementation of SAWIS.  

 

1.8 Conclusion 

While the compilation of waste data and information remains a significant challenge in many 

countries, including South Africa, the demand for reliable waste generation and management 

statistics can neither be ignored nor postponed. The availability of credible data and information 

is essential for waste analysis and can determine plausible policy options. This chapter has 

provided an overview of key elements of how the study will establish the challenges of 

quantification and reporting waste generation rates, sources, characterisation, and composition 

of waste data, which is essential for monitoring the successes and challenges of implementing 

policies, plans and strategies. The next chapter discusses the reviewed literature as it relates to 

the scope of the research.  
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CHAPTER 2 LITERATURE REVIEW 

2.1 Introduction 

According to LeCompte et al. (2003: 124), the literature review is a “legitimate and publishable 

scholarly document”, which provides a context for linking previous academic findings to the 

current research. Randolph (2008:93) also notes that a literature review needs to clarify the 

research’s contribution to the body of knowledge and “serve as the basis for the purpose or 

rationale for the study”. This chapter addressed three key issues as far as this study is concerned. 

First, it presents the international perspective on waste information systems and information 

management. Second, it provides a snapshot overview of the African continent’s waste data 

management, waste information and accessibility. This chapter turned its focus to the status of 

SAWIS implementation in South Africa and the associated policy and legal framework on waste 

information within the continent. Finally, it reviews best-practice learnings from other countries 

with similar waste data and information systems. 

2.2 The global need for waste information systems 

A waste information system (WIS) is a system for collection, collating, storing, and verifying data 

and information on waste management. The primary purpose of the waste information system is 

to facilitate the flow of information about the waste from various sources of data to make decisions 

and provide the necessary analysis for giving the appropriate information to those who make the 

decisions. Generally, the waste information system consists of a database and a set of 

programmes that provide various user categories with access to perform their everyday tasks. 

The Global Waste Management Outlook (GWMO) Report argues that improved global waste 

management could contribute towards meeting the Sustainable Development Goals (UNEP, 

2015). However, without credible and reliable waste data providing accurate and timely 

information, planning, designing, monitoring, and evaluating global sustainability targets may be 

impossible to achieve. Accordingly, one of the GWMO’s objectives is to gather waste 

management performance indicators (See Figure 2-1), analyse the global state of waste 

management, and provide a regular standardised means to monitor the global state of waste 

management (UNEP, 2015). The UNEP’s Independent Expert Advisory Group (IEAG, 2014) 

argues that in most cases, waste data/information “remain unused too often because they are 

released too late or not at all, not well documented and harmonised, or not available at the level 
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of detail needed for decision-making” (IEAG, 2014:2). Thus, accurate data contributes toward 

accountability and is crucial to informing decision-making (IEAG, 2014:4). 

The availability of reliable waste information is essential for identifying waste streams, which may 

require intervention, and assessing the success towards achieving specific waste-related 

objectives (Kolditz et al., 2019). Based on various global studies, the UNEP (2015) makes an all-

important observation on the magnitude of municipal solid waste (MSW) generation across the 

globe. Their findings indicated that global solid waste generation amounts to approximately 2 

billion tons annually (UNEP, 2015). In addition, between 7 to 10 billion tons of urban waste 

[inclusive of construction and demolition (C&D) waste, commercial and industrial (C&I) waste] are 

also generated globally (UNEP, 2015:52). However, weak data systems, poor metadata, and 

significantly disparate waste management data collection approaches have resulted in insufficient 

global trend analysis of waste generation. Very few countries have systems to measure their 

waste generation rates and waste composition correctly (DEA, 2012a; UNEP, 2015:92).  

In recent years, political commitments such as the need for global reporting on Sustainable 

Development Goals (SDGs), regular environmental assessments and State-of-Environment 

reporting incentivised many countries to develop technology-based information systems to 

enhance data collection needs (European Commission, 2008). Due to a growing demand for 

public access to information through digital information systems such as geographic information 

systems, environmental information systems and other repository platforms, governments 

worldwide have started to develop systems to capture and safeguard their environmental 

information, including waste information (UNEP, 2015). 

Higher-income countries, especially the Organization for Economic Co-operation and 

Development (OECD) member countries, generally provide a broader compilation of municipal 

solid waste data than low-income (mainly developing) countries (OECD, 2008). Several 

international agencies such as the OECD, Eurostat, the European Environment Agency, and 

other relevant environmental agencies regularly publish data and information on waste 

management through various platforms (Cifrian et al., 2015:2). This data, however, demonstrates 

a lack of standardised indicators/parameters, which is one of the primary challenges encountered 

in the development of an environmental information system (Cifrian et al., 2015). In essence, the 

development and improvement of waste information systems and collecting waste data on similar 

indicators would make it easier to compare the waste generation rates and waste management 

options for different countries (UNEP, 2015). Figure 2-1 summarises the more commonly used 

indicators/parameters to report waste data and track waste flows in many countries.  
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Figure 2-1: Synthesis of International waste Indicators for statistical reporting 
(Researcher’s compilation). 

Although progress is being made regarding developing waste information systems and data 

collection, significant challenges still exist. Countries that collect data on waste focus mainly on 

the generation and disposal of municipal solid waste only (Rojas-Caldelas & Zambrano, 2008). 

The generation of commercial and industrial waste (C&I), hazardous waste, as well as 

construction and demolition (C&D) waste are also tracked globally and in Africa (Rojas-Caldelas 

and Zambrano, 2008). Little, however, is reported on what happens with the waste after it has 

been generated. Rojas-Caldelas and Zambrano (2008) argue that many countries’ information 

systems do not report waste's “downstream” management, such as recovery, recycling, 

treatment, and disposal post generation. 

2.3 Challenges with waste data and information systems 

One of the challenges of global waste data accuracy is related to the fact that the definition of 

waste and the categorisation of waste differ significantly worldwide (Rojas-Caldelas and 

Zambrano, 2008). UNEP (2015:32) argues that waste quantities are often not measured, or where 

the measurement of waste does take place, data capturing and reporting systems may be 

inadequate, resulting in unreliable waste data on generation, composition, and management 

options for waste. Even more unreliable is the ability to make international and regional 

comparisons on waste data. In summary, transforming waste data into reliable waste information 

and statistics has so far proven difficult in many jurisdictions due to a lack of/absence of 
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standardised definitions and classifications of waste, universal quantification/measurement 

standards and methodologies, as well as standard reporting systems. These challenges are 

discussed in Sections 2.3.1 to 2.3.3 below. 

2.3.1 Lack of standard definitions and classification/categorisation of waste 

The legal definition of what is regarded as waste differs significantly from country to country. For 

instance, Article 1 of the United States Resource Conservation and Recovery Act defines waste 

as “any garbage or refuse, sludge from a wastewater treatment plant, water supply treatment 

plant, or air pollution control facility and other discarded material, resulting from industrial, 

commercial, mining, and agricultural operations, and from community activities” (USEPA, 1976). 

Whereas in Japan, waste is defined under Article 2 of their Waste Management and Public 

Cleansing Law as “refuse, bulky refuse, ashes, sludge, excreta, waste oil, waste acid and alkali, 

carcasses and other filthy and unnecessary matter, which are in solid or liquid state (excluding 

radioactive waste and waste polluted by radioactivity)” (MoE, 1970). 

In South Africa, in terms of the National Environmental Management Waste Act (59 of 2008), as 

amended; waste is defined as:“ ‘waste’— (a) any substance, material or object, that is unwanted, 

rejected, abandoned, discarded or disposed of, or that is intended or required to be discarded or 

disposed of, by the holder of that substance, material or object, whether or not such substance, 

material or object can be re-used, recycled or recovered and includes all wastes as defined in 

Schedule 3 to this Act; or (b) any other substance, material or object that is not included in 

Schedule 3 that may be defined as a waste by the Minister by notice in the Gazette, but any waste 

or portion of waste, referred to in paragraphs (a) and (b), ceases to be a waste—  

(i) once an application for its re-use, recycling or recovery has been approved or, after such 
approval, once it is, or has been re-used, recycled, or recovered. 

(ii) where approval is not required, once a waste is, or has been re-used, recycled, or recovered. 

(iii) where the Minister has, in terms of section 74, exempted any waste or a portion of waste 
generated by a particular process from the definition of waste; or 

(iv) where the Minister has, in the prescribed manner, excluded any waste stream or a portion of 
a waste stream from the definition of waste (DEA, 2014:s1)”. 

Secondly, how countries categorise waste streams may differ significantly across countries. For 

instance, the categorisation and definitions of typical waste streams (see Figure: 2-1) such as 

construction and demolition (C&D), mining and mineral waste, municipal solid waste (MSW), 

commercial and industrial (C&I) waste, may vary widely among countries (UNEP, 2015). 
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Therefore, the cooperation of waste data terminologies needs to be applied to ease reporting and 

data comparison across different regions (UNEP, 2015, 2018).  

2.3.2 Absence of universal quantification/measurement standards and methodologies 

A legal requirement to quantify waste was determined relatively recent, with actual quantification 

(weighing) of all collected municipal solid waste at the waste facilities (i.e., disposal site) only 

being achieved in the United Kingdom (UK) in 1993 (UNEP, 2015). Cities and secondary towns, 

mostly in developing countries, still rely on estimating municipal solid waste quantities based on 

the capacity and the axle of vehicles used for waste collection and disposal. The lack of 

standardised quantification measurements and methodologies for proper waste estimations 

proves that the waste sector, globally, still faces various challenges regarding waste 

quantification. For example, when analysing global general waste reporting, the GWMO (2015: 

32) points out that it is often “unclear at what point estimates or measurements have been made 

and whether the data refer to MSW or all waste in the city, or whether it is waste as generated, or 

as collected, or as delivered to a disposal site” (UNEP, 2015). 

2.3.3 Lack of standard reporting systems 

Standardised, legally required reporting systems for waste are exceptions in most countries. 

Despite the Basel Convention protocols requiring mandatory tracking and reporting on 

transboundary movement of hazardous waste, the transboundary movement of waste quantities 

between countries is mostly inconsistent and sporadic (UNEP, 2014). Most countries have waste 

information systems with a specific focus on municipal solid waste (MSW); however, reporting 

systems are not standardised for other waste streams, including construction and demolition 

waste and commercial and industrial waste, even in high-income, developing countries (UNEP, 

2015).  

Although the OECD and Eurostat collect and report waste data at various intervals in the 

European Union, gaps in the data and their inter-comparability (on definitions and categories) 

remain challenging (Kulczycka et al., 2020). Furthermore, double-counting the same waste is a 

concern because by-products from recycling and treatment facilities are counted as ‘new’ waste 

streams. Consequently, it is difficult to track a particular waste stream from its origin to its 

destination and accurately calculate waste quantities. Worse, the availability of standardised 

waste data beyond the traditional MSW, especially from the developing countries, is relatively 

uncommon (UNEP, 2015:33). 
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2.4 An African perspective on waste data, measurements, and reporting  

Africa is the second-largest continent (in size and population) after Asia, with a total surface area 

of approximately 30 million km2. In 2017, Africa’s population was estimated at 1.26 billion (McKee 

et al., 2017). Despite the continent’s potential for growth and development globally, individual 

African countries are increasingly facing development challenges, including waste management. 

Various researchers have cited waste management challenges in Africa as an area requiring 

significant attention (Bello et al., 2016; Katima & Godfrey, 2018; Mwesigye et al., 2009). Some 

scholars further report that accessing relevant data on waste management in most African 

countries is neither simple nor easy (Nahman & Godfrey, 2010; Waste Atlas, 2014:12), despite 

some country-specific waste policies, legislation, and strategies being developed (UNEP, 

2018:3). The African Union Commission acknowledged the continental waste management 

challenges and has developed a 50-year strategic socio-economic transformation framework 

called Agenda 2063 to build a prosperous Africa (AUC, 2015), which expounds on environmental 

management, including waste management and the monitoring and evaluation thereof. 

While waste generation rates differ between regions and countries, the MSW generation rate per 

capita is strongly linked to national income (DEA, 2012a; UNEP, 2015). In 2010, high-income 

countries accounted for around half of global waste generation. However, the generation rates of 

organic waste, paper, plastic, and metals are proportional to the income level across different 

countries. On the other hand, organic fractions in low-income countries comprise a more 

significant percentage of the MSW stream of between 50 to 70%, with high-income countries 

accounting for 20 to 40% (UNEP, 2015). 

Although waste information is generally lacking in most African countries, (Friedrich & Trois, 

2011:1588) published information on the waste composition and generation rates (compiled from 

various sources). Scarlat et al. (2015) report that per capita generation of municipal solid waste 

in most Sub-Saharan African cities ranges between 0.3 and 0.8 kg/capita/day, far below the 1.39 

kg/capita/day values in developed countries. For South Africa, the first estimates were done by 

Fiehn and Ball (2005), determining the waste generation rate based on household income (low, 

middle, and high-income) that estimated 0.41, 0.74 and 1.29 kilograms per person per day, 

respectively.  

It is difficult to gain insight into the complexities of solid waste management without proper waste 

information systems capable of collecting accurate waste data at a national level. Existing 

literature shows a severe lack of reliable waste data in developing countries (Seng et al., 2011), 
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even more so in Africa (UNEP, 2018). Nevertheless, Table 2-1 provides information on the waste 

composition and per capita waste generation rates obtained from various literature sources, as 

published by Friedrich and Trois (2011:1588). 

Table 2-1: Per capita waste generation for Africa (Source: Friedrich & Trois, 2011) 

Country 
Amount generated 

(kg/capita/day) 
References 

Makurdi-Nigeria  0.54 Sha’Ato et al. (2007)  

Abuja- Nigeria  0.55 - 0.58 Imam et al. (2008)  

Ibadan- Nigeria  0.2 - 0.33 Ayininuola and Muibi (2008)  

Freetown- Sierra Leone  0.45 Sood (2004) in Gogra et al. (2010)  

Accra- Ghana  0.4 Fobil et al. (2008)  

Dar es Salaam- Tanzania  0.4 Kaseva and Mbulingwe (2005)  

Botswana  0.33 Bolaane and Ali (2004)  

South Africa-developed areas  0.8 Karani and Jewasikiewitz (2007)  

South Africa -less developed 

areas  

0.3  

IPCC rate for Africa (based on a 

study from Sudan)  

0.79 IPCC (2006)  

Average African countries  0.44  

 

2.5 Waste information in South Africa  

In terms of gross national income (GNI) per capita, the World Bank (2012) classified South Africa 

as an ‘upper-middle income’ country, comparable to countries such as Cuba, Mexico, Gabon, 

Namibia, Russia, and Uruguay. Being an ‘upper-middle income’ country, South Africa faces 

several challenges regarding waste management, which include inconsistent enforcement, 

insufficient governance capacity, budgetary constraints, service backlogs, low public awareness, 

and negative attitudes as factors that influence the waste generation and management in the 

country (DEFF, 2018a; UNEP, 2015:iv). 

Developing a waste information system is not just about collecting routine data on waste 

generation, waste composition, and trends. Godfrey (2008) reported that a waste information 

system could facilitate improved integrated waste management by providing credible and timely 

information to the interested and affected stakeholders.  
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In most cases, waste information is not generated systematically and is not always available. In 

South Africa, there is generally little waste data available at national, provincial, and municipal 

governmental institutions (DEFF, 2018a). The first attempts to produce waste information 

baseline reports were conducted in 1991, 1997, 2012 (DEA, 2012a) and a comprehensive State 

of Waste Report for 2018 (DEFF, 2018a). However, previous baseline reports used different 

categories for reporting waste data, and the comparison of the reports was difficult because the 

definition of waste as defined in NEMWA excludes by-products. In contrast, earlier definitions of 

waste included by-products (DEA, 2012a; DEFF, 2018a). 

Waste information is crucial for planners, government authorities, and non-governmental 

organisations in that it is essential for public policies and the implementation of programmes and 

projects. It supports the waste governance challenges, ranging from strategic waste management 

issues at the national government to primary operational challenges at local government (Cifrian 

et al., 2015; Godfrey, 2008; Rojas-Caldelas & Zambrano, 2008; Wen et al., 2009). 

2.5.1 South African policy and legal framework about waste information 

The SAWIS was established based on the 1999 NWMS short-term objective of developing a 

national waste information system to collect and disseminate waste generation and management 

information in South Africa. A pilot study was undertaken in the Mpumalanga and Eastern Cape 

provinces from 2005-2006 before rolling out to other provinces from 2007 (DEAT, 2006b). Private 

and public waste organisations were required to voluntarily register waste management activities 

with the SAWIS to collect monthly data on quantities and types of waste recycled, treated and 

landfilled (DEAT, 2006a). When the NEMWA was promulgated in 2009, the SAWIS legal 

framework was formalised in Chapter 6 to establish the system in section 60.  

2.5.1.1 National Environmental Management: Waste Act (59 of 2008) 

The National Environmental Management: Waste Act, 2008 (Act No. 59 of 2008) gives effect to 

the establishment of a national waste information system (section 60), objectives of the national 

waste information system (section 61), the establishment of provincial information systems 

(section 62), provision of information (section 63), as well as access to information (section 64) 

(DEAT, 2008). The National Waste Information System is also known as the South African Waste 

Information System (SAWIS). Although section 62 of the NEMWA provides for provincial waste 

information systems, the NWIR applies uniformly to all provinces, including Gauteng and the 

Western Cape, which have respectively established provincial waste information systems in terms 

of NEMWA. 
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The primary objective of the SAWIS is to record, collect, manage, and analyse waste data and 

information from registered waste facilities. The system is a web-based system used by the 

government and industry to capture routine data on the type and quantities of waste generated, 

treated, recycled, imported, exported, and disposed of in South Africa. The Act does not give 

details of the persons who must report information and how such information must be provided. 

Of particular importance is that NEMWA empowers the Minister to promulgate regulations in 

section 69 (1) (y) on the nature, type, period, and format of data and information submitted in 

terms of a waste information system.  

2.5.1.2 The National Waste Information Regulations (GNR. 625 of August 2012) 

The National Waste Information Regulations (NWIR) (GNR. 625 of August 2012) were 

promulgated under section 69(1)(y), (aa), and (ee) of the NEMWA to regulate the collection of 

data and information to fulfil the objectives of the national waste information system (SAWIS) as 

set out in section 61 of the Act. Notably, the NWIR applies uniformly to anyone conducting an 

activity listed in Annexure 1 to these Regulations (including waste management activities 

conducted in a province with an established waste information system in terms of section 62 of 

the NEMWA, and who must collect the minimum information required by the NWIR and submit 

the information to the provincial waste information system). 

2.5.1.2.1 Waste facilities required to register and report waste data 

Regulation 5 of the NWIR requires Annexure 1 listed waste management activities to register and 

report waste data (Regulation 8) to the SAWIS in a format and time frames stipulated in Annexure 

2 and Annexure 3 or 4 (DEA, 2012b). Figure 2-2 below explains the different waste management 

activities required to register and submit monthly data at the end of each quarter as stipulated in 

the National Waste Information Regulations, 2012 (DEA, 2012b). 
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Figure 2-2: SAWIS Framework of waste activities required to register to SAWIS (DEA, 

2012b) 

2.5.1.2.2 Reporting requirements of the NWIR 

The NWIR covers materials and substances defined as waste under the NEMWA. The obligations 

for reporting on the recovery, recycling, treatment, and disposal of waste are described in 

Annexure 1 of the Regulation (DEA, 2012). Annexure 2 of the National Waste Information 

Regulations, (2012) requires the reporting in respect of (a) the month and year to which the 

information applies; (b) Categories of waste as detailed in Annexures 3 and 4; (c) Source from 

which waste comes, and (d) The quantity of waste reported in tons (DEA, 2012b). Tables 3 and 

4 shortly describe the categories, waste streams, and the level of detail required for reporting to 

the SAWIS (DEA, 2012b).  

SAWIS users have an essential role in collecting, collating, and reporting waste data to the 

system, and compliance with the regulatory requirements for data collection and reporting is vital 

for the success of the SAWIS implementation. The 2018 State of Waste Report (SoWR) 

highlighted the limited use of the SAWIS, suggesting that the low reporting rate is probably due 

to deliberate non-compliance to legal prescripts or reluctance to report.  
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2.5.1.2.3 Confidentiality of waste information 

Regulation 4 of the National Waste Information Regulations guarantees the confidentiality of data 

contained in the SAWIS and outlines the conditions under which waste data can be disclosed in 

compliance with Regulation 4. Notably, no company-specific waste data can be disclosed to any 

person unless required to do so (a) in compliance with any law, (b) ordered by a court of law or 

(c) to enable a person to perform a function in terms of the NWIR (DEA, 2012b).  

2.5.1.2.4 SAWIS data record-keeping and data verification 

The NWIR (DEA: 2012) requires that all registered activities include waste data as part of activity 

reporting to the SAWIS to keep the reported data records (Regulation 9) and retain them for five 

years. The kept records ensure that the DFFE can, at any given date, decide to verify the records 

to study the data collection, measurements, and conversions (if any) of the data submitted to the 

SAWIS. 

2.5.1.2.5 Reporting categories provided for in the NWIR 

Annexures 2 and 3 of the National Waste Information Regulations contain general and hazardous 

waste categories with various waste streams for reporting to the SAWIS (DEA, 2012b). The waste 

categories form the basis of reporting to the SAWIS and allow for reporting to SAWIS; waste 

recovered, recycled, treated, exported, or disposed of. The categories also allow the SAWIS to 

track and provide information for the State of Waste Reporting while identifying problematic waste 

streams requiring specific policy interventions or management. Furthermore, DEAT, 2010:4) 

states that information gathered based on waste categories allows for the “appropriate 

prioritisation and management of waste streams (e.g., batteries, e-waste) and facilitate the 

diversion of waste from landfills higher up the waste hierarchy”. Data collected using the NWIR 

categories are essential for establishing baseline information for waste management, identifying 

trends, and reporting progress on monitoring strategies and plans. 
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Table 2-2: General and hazardous waste SAWIS reporting categories (Source: 

Adapted from DEA, 2012b) 

Level 1: General waste Level 1: Hazardous waste 

Level 2 Level 2 

GW01 Municipal waste HW01 Gaseous waste 

GW10 Commercial and industrial 

waste 

HW02 Mercury-containing waste 

GW13 Brine HW03 Batteries 

GW14 Fly ash and dust from 

miscellaneous filter sources 

HW04 POP waste 

GW15 Bottom ash HW05 Inorganic chemical waste 

GW16 Slag HW06 Asbestos-containing waste 

GW17 Mineral waste HW07 Waste oils 

GW18 Waste of electric and 

electronic equipment (WEEE) 

HW08 Organic halogenated and/or 

sulphur containing solvents 

GW20 Organic waste HW09 Organic halogenated solids 

and compounds with sulphur 

GW21 Sewerage sludge HW10 Organic solvents without 

halogens and sulphur 

GW30 Construction and demolition 

waste 

HW11 Other organic waste without 

halogen or sulphur 

GW50 Paper HW12 Tarry and Bituminous waste 

GW51 Plastics HW13 Brine 

GW52 Glass HW14 Fly ash and dust from 

miscellaneous filter sources 

GW53 Metals HW15 Bottom ash 

GW54 Tyres HW16 Slag 

GW99 Other HW17 Mineral waste 

  HW18 Waste of electric and 

electronic equipment (WEEE) 

  HW19 Health care risk waste  

  HW20 Sewage sludge 

  HW99 Miscellaneous 

 



 

21 
 

2.5.1.2.6 Reporting on waste management methods provided for in the NWIR 

Annexure 5 of the NWIR provides the waste management options that determine the waste's final 

fate or techniques implemented to deal with the specific waste stream. The regulations have three 

different types of codes to reflect broad categories of management options for both general and 

hazardous waste where R-code covers the “recovery and recycling” options, T-code for 

“treatment”, and the D-code for “disposal” as discussed in Table: 2-3 below. 

Table 2-3: Waste management methods: List of recycling, recovery, treatment and 
disposal (R, R, T & D codes for categorisation (DEA, 2012b)) 

Code Description 

RE-USE, RECYCLING AND RECOVERY 

R1  Recovery of energy from waste 

R2  Recovery of raw material from waste 

R3  Reclamation, regeneration or rejuvenation of waste (solvents, carbons, acids & 

alkalis) 

R4  Recycling of organic substances  

R5  Recycling of metals and metal compounds 

R6  Recycling of other inorganic materials 

TREATMENT 

T1 Biological waste treatment (e.g. biodegradation, composting, biogas generation) 

T2 Physical waste treatment 

T3 Chemical waste treatment 

T4 Thermal waste treatment (incineration, pyrolysis etc.) 

DISPOSAL 

D1 Disposal of waste to land (e.g. specially engineered landfill) 

D2 Disposal of waste to land (e.g. non-engineered landfill) 

D3 Storage/disposal of waste in surface impoundment (e.g. placement of liquid or 

sludge discards into pits, ponds, lagoons, etc.) 

D4 Release of waste into a water body (except seas/oceans) 

D5 Permanent storage (stabilisation, micro-encapsulation, macro-encapsulation) 
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When registering under Regulation 5, waste management facilities must select the appropriate 

code for each specific waste management activity at each site. The waste management option 

selected during registration is not tied to any specific waste stream. This means that registered 

waste activities can report multiple waste streams as per Regulations 3 or 4 of NWIR (For 

example, a disposal activity can report quantities of municipal waste (GW01), commercial and 

industrial waste (GW10), or sewage sludge (HW20). 

2.5.1.3 Amendments to the National Waste Information Regulations, 2012 (GNR 701 of 6 July 

2018) 

On 6 July 2018, The National Waste Information Amendment Regulations were published under 

sections 69(1)(t)(y), (aa) and (ee). Read in conjunction with section 73 of the NEMWA, a call for 

public comments was made. The amendments’ main areas include establishing a national register 

of persons transporting waste for gain and incorporating the waste transporters activities in 

Annexure 1 of the WIS Regulations (DEA, 2012b). To date, the amended regulations have not 

been gazetted for implementation. 

2.5.1.4 Provision of and access to waste information 

The provision of and access to information are enshrined in Sections 63(1) of the NEMWA. The 

provisions of and access to waste information provide the Minister with powers to require any 

person to provide, within a reasonable time or on a regular basis, any data, information, 

documents, samples, or materials that are reasonably required to implement the SAWIS (DEAT, 

2008). Furthermore, the provision of this information is necessary to enable the Minister to make 

available to the public the information in the SAWIS as required by Section 64 of the Act, which 

is subject to the Promotion of Access to Information Act 2000 (DEA, 2012b; Department of 

Justice, 2000).  

2.5.2 Activities registered on SAWIS 

The National Waste Information Regulation (NWIR) of 2012, (GNR. 625 of 13 August 2012) 

published in Gazette No. 35583, became effective from 1 January 2013. Of the 928 activities 

registered by 31 December 2020 (see Table: 4-2) as waste activities legally required to report 

waste data directly to the SAWIS (excluding the intermediary provincial WIS’), 353 were public 

entities (government-owned), while 575 were commercial companies registered waste 

management activities. Waste disposal activities constitute approximately 46% of the total 

registrations in the SAWIS, whilst 43% are the waste recovery and recycling waste activities. 
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Treatment and export waste management activities accounted for 9% and 3%, respectively 

(DFFE, 2021a). 

Further discussions on the status of SAWIS reporting are provided in Chapter 4 (Results and 

Discussions).  

2.6 Chapter summary 

Although there has been significant progress in quantifying waste, data registries and information 

systems about solid waste generation and management remain limited in many countries, 

including South Africa. Where monitoring systems exist to account for solid waste flows, the 

quality and reliability of the data are questionable due to the differences in waste definitions, 

varying categories, and waste streams. These (inconsistencies) signal a dire need at the 

international level to standardise waste categories to ensure the cooperation of waste flows and 

the comparability of waste data between countries and facilitate reporting timelines.  

Studies show that most countries track and report data on the standard indicator of municipal 

solid waste (MSW) at a fraction of the waste flows. Most waste streams are not being tracked or 

reported, making it challenging to access waste data for planning and evidence-based decision-

making. The Global and Africa Waste Management Outlook reports point to significant challenges 

in accessing waste data from industries and governments. The reports firmly pointed out that 

access to reliable waste data remains challenging in most developing countries, mainly due to 

the lack of proper waste data collection, processing and reporting systems and insufficient legal 

prescripts to enforce reporting of waste data. Despite the common challenges across various 

countries and jurisdictions, the reviewed literature in this chapter points to the significant potential 

of improving waste data collections and reporting using computer-based technologies.  

Although South Africa’s efforts to develop the South Africa Waste Information System (SAWIS) 

to measure and report waste information flows since 2004, numerous gaps remain, particularly 

on data availability, accessibility, and credibility. With the difficulties in accessing data held by 

private individuals or institutions, these gaps are a matter that must be addressed with urgency. 

The next chapter, Chapter 3, provides details on the methodology followed in pursuit of achieving 

the research aim.  
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CHAPTER 3 METHODOLOGY 

3.1 Introduction 

This chapter describes the methods and instruments used for sampling, data collection, and 

analysis. The research approach is discussed in the context of the study’s research objectives 

which determine how the data was collected. Finally, a brief discussion on the ethical 

considerations made in the study is presented. 

Contextually, waste management is best understood from a holistic perspective due to its 

interrelated components that link anthropogenic activities to environmental pollution (Keske et al., 

2018). According to Newman et al. (2003), research that systematically integrates quantitative 

and qualitative processes generally adopts a mixed-method research design. A mixed-method 

approach is broad in its ability to answer scientific questions. Globally, there is increasing support 

for integrating quantitative and qualitative data collection methods to gather different data sources 

(evidence) to support research findings (Creswell & Clark, 2017; Johnson & Onwuegbuzie, 2004). 

In support of a mixed-method research approach, Green et al. (2015:2) argue that using more 

than one method for collecting, collating, synthesising, and analysing data and information 

obtained from diverse sources helps the researcher to gain different perspectives and in-depth 

knowledge on their research question(s).  

To achieve the objectives of this research, the convergent mixed parallel design (See Figure 3-1) 

was employed in collecting and analysing both quantitative and qualitative data at roughly the 

same time or in a single phase (Creswell & Clark, 2017). This method prioritises quantitative and 

qualitative methods equally while keeping the data collection and analysis independent and 

considering the results in combination with one another during the interpretation of the results 

(Feldon & Kafai, 2008). 

 



 

25 
 

 

Figure 3-1: The convergent mixed-parallel design (Demir & Pismek, 2018) 

3.2 Research design 

The research design adopted in this study provided both primary – (survey and interview 

responses) and secondary (documents and database review) data collection as an opportunity to 

identify challenges, experiences, and perspectives of which little is presently known. Mouton and 

Marais (1994:32) contend that research design aims to “align the pursuit of a research aim with 

the practical considerations and limitations of the research”. Cohen (1980: 250) describes 

quantitative research as “social research that employs empirical methods and empirical 

statements”. According to Polit and Beck (2008), quantitative research involves numerical data 

and accuracy, while on the other hand, qualitative research focuses on human perceptions and 

lived experiences.  

Table 3-1 provides an overview of how the research design was adopted in this study. By 

presenting the different phases of the research approach, Table 3-1 is evidence of the mixed-

method approach adopted and the justification for adopting each method during the study to 

achieve the study’s stated objectives. 
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Table 3-1: The research design framework (Adaptation by the researcher from various 

literature sources) 

Research 

objective 
Data collection method Justification 

Research 

objective 1 

(RO1):  

Determine trends, 

gaps and/or 

challenges in 

waste data 

reported to the 

SAWIS 

Document review/analysis as 

well as review and evaluation 

of reported data in the SAWIS 

database:  This involves 

evaluating existing reports (i.e., 

the SAWIS databases, baseline 

and state of waste reports, 

annual reports, NWMS) to 

establish the SAWIS reporting 

trends, individual waste 

streams, waste activity types, 

and waste management. 

Bowen (2009:31) argues that document review is 

often preferred as a data source due to its cost-

effectiveness and that data (contained in documents, 

including the SAWIS database) have already been 

gathered. 

Numerical and descriptive data (contained in the 

SAWIS database and other reports) have already 

been gathered, and the DFFE provided permission 

to evaluate these documents and databases. 

Research 

objective 2 

(RO2): Identify 

the challenges 

faced by SAWIS 

users in their 

reporting of waste 

data 

SAWIS user survey using 

structured questionnaires 

focusing on:  

Determining user experiences, 

particularly the challenges 

encountered in recording, 

collating, and reporting waste 

data to the SAWIS and 

establishing their understanding 

of the National Waste 

Information Regulations 

requirements. 

A survey is a popular methodology for “gathering, 

describing, and explaining information from the 

sample(s) to construct a quantitative description of a 

population” (Fink, 2003), especially for larger sample 

sizes. According to Beatty & Willis (2007), survey 

methods are widely used to collect data representing 

populations of interest.  

The population size is 928, which comprises all 

registered SAWIS users (excluding users who 

exclusively report to GWIS and IPWIS) who legally 

need to report. The required sample size was 

calculated at 272 (based on the population size, and 

a confidence level of 95% and a confidence interval 

of 5). Conducting interviews with 272 participants was 

not considered practical or feasible within the given 

timeframe (1 year); therefore, surveys were 

considered an ideal data collection method.  

Electronic distribution of survey questions was a 

convenient and accessible way to gather data from 

SAWIS users. The structured nature of the surveys 

made data analysis of the large sample relatively 

easy. 

Research 

objective 3 

(RO3): Identify 

the challenges 

faced by the 

provincial SAWIS 

administrators, 

with a view of 

making 

recommendations 

for improvement 

Interviews: 

For this research, semi-

structured interviews with 

open-ended questions were 

administered, focusing on the 

challenges, and exploring 

opportunities for the SAWIS 

improvement. 

According to Green et al. (2015: 510), interviews are 

among the most used qualitative data collection 

methods in research. According to DeJonckheere & 

Vaughn (2019), semi-structured questionnaires are 

suitable for “collecting open-ended data to explore 

participant thoughts, feelings and beliefs on a topic 

of interest, and delve deeply into personal and 

sometimes sensitive issues”. Since the target group 

of respondents, the provincial SAWIS 

administrators, is relatively small (n = 9), interviews, 

providing an in-depth understanding of opportunities 

and challenges, were regarded as the most suitable 

data collection method. 
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3.3 Data collection 

To address the study’s three research objectives, primary and secondary data were collected to 

critically analyse the challenges experienced in implementing the SAWIS (see Table 3-1). Primary 

data refers to data collected from a primary source (usually during the present research) to answer 

specific research questions (Hox & Boeije, 2005). In the context of this research, primary data 

were collected through survey questionnaires and interviews (as indicated in Table 3-1). 

Secondary data refer to the pre-existing data collected for a purpose different from that they have 

initially collected (Johnston, 2017). For this research, secondary data were gathered during the 

review of the SAWIS databases and related documents/reports (as outlined in Table 3-1).  

This section provides an overview of the different data collection methods employed for this 

research. Each stage of the data collection phase of this study is described briefly and in the 

sequence presented in Table 3-1 (as it relates to the three research objectives). 

3.3.1 Document review 

Document review is a procedure for evaluating printed or electronic material (Bowen, 2009:27). 

Document review is like other scientific methods used in qualitative research and requires that 

data be analysed and interpreted to “elicit meaning, gain understanding, and develop empirical 

knowledge” (Corbin & Strauss, 2008; Rapley, 2007).  

A review of the SAWIS database and related documents focused on determining the status of 

SAWIS implementation. The purpose of the document review was to analyse existing relevant 

secondary data (documents and databases) necessary to determine the status of SAWIS 

implementation (Research Objective 1 or RO1) and any trends over time, especially in meeting 

waste information objectives as provided in the NEMWA. Reviewed documents included the 

following: 

a) 2012 National Waste Baseline Report,  

b) 2018 State of Waste Report, 2011 and 2020 National Waste Management Strategy,  

c) 2018 NWMS Status Quo Report,  

d) Most recent version of the SAWIS active waste activities registrations database as on 31 

December 2020 (retrieved on 16 April 2021)  

e) Activities reporting statistics database of reported waste data ranging from 2018-2020 

(retrieved on 14 June 2021), and 
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f) Any other relevant and/or related literature, policies, regulations, and research outputs for 

national and international benchmarking purposes. 

3.3.2 Survey questionnaires 

Surveys are prevalent among researchers due to their relatively low cost, ease of use, and the 

possibility to reach a wider group of people (Allen, 2015; Babbie, 2013).  Furthermore, surveys 

are very flexible data collection methods that can be distributed online to minimise costs (Sue & 

Ritter, 2012).  

The purpose of the survey was to obtain insight from SAWIS users about their experiences 

(focusing on challenges) in implementing the system (RO2). As mentioned in Chapter One, the 

survey in this study focused on all users of the national SAWIS system. Users who exclusively 

reported waste data to the GWIS and IPWIS (not reporting to the SAWIS), respectively, were 

excluded from the survey (due to the scope of the research). Google Forms were used as an 

electronic platform for developing and distributing the survey questionnaires. All active SAWIS 

users (928) (see Table 2-2 in Chapter Two) registered with the SAWIS as per the requirements 

of the National Waste Information Regulations (DEA, 2012b) were invited to participate in the 

study. Participants who responded to the survey but either did not give informed consent and/or 

stated that they only reported to GWIS or IPWIS were excluded from further participation in the 

survey. 

3.3.2.1 Sampling of survey participants 

Purposive sampling is often used in qualitative research to identify and select information-rich 

cases related to answering specific research questions (Gentles et al., 2015). Sample selection 

depends on the research questions, the expected ranges of responses, and the mechanisms 

available for accessing a study’s target population (in this case, SAWIS users). SAWIS users 

were purposively selected as the target group of respondents for this research, based on their 

assumed regular use and knowledge of the system to address the research aim. The population 

size relevant to the survey was 928 registered SAWIS users (as determined in April 2021), who 

are legally obliged to report waste data as per Regulation 8 of the National Waste Information 

Regulations, 2012. To adequately represent the population of SAWIS users (based on a 

confidence level of 95% and a confidence interval of 5), a sample of 272 respondents was 

required. However, to obtain the best possible response rate, the survey questionnaire was 

distributed to all registered SAWIS users (as explained in Section 3.3.2.4 below).  
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The survey was administered using a structured questionnaire focused on determining user 

experiences, particularly the challenges encountered in implementing the SAWIS. The SAWIS 

database containing the contact details of registered users was used to extract the email 

addresses to distribute the survey questionnaire to the target population (refer to section 3.5 for 

permission granted by the DFFE to use the SAWIS database). The requirements of the Protection 

of Personal Information Act (4 of 2013) (POPI Act) were taken into consideration, and no personal 

information was disclosed to other parties at any stage of the research.   

Table 3-2: Total registered activities with SAWIS & intermediary provincial WIS 

Province 

Hazardous 

waste 

exporter 

Waste 

disposal 

Waste 

recovery or 

recycling 

Waste 

treatment 
Total 

Eastern Cape 1  58  52  14  125  

Free State 4  65  15  2  86  

Gauteng*  - 41 301 63 405 

KwaZulu-Natal 7  62  157  21  247  

Limpopo 7  55  50  11  123  

Mpumalanga 3  97  74  23  197 

North-West 1  39  31  7  78  

Northern Cape 3  49  16  4  72  

Western Cape* -  160 157 37 354 

Total 26  626 853  182  1687  

*Note: Users reporting exclusively to GWIS and IPWIS were intentionally excluded from the survey due to the scope 

of the research (as explained in Section 1.4 of this dissertation). 

3.3.2.2 Developing the survey questionnaire 

A structured questionnaire was developed, applying the guidelines proposed by Bowling (2014). 

The questionnaire mainly consisted of closed-ended questions, with some of the questions 

allowing participants to elaborate (i.e., questions with “other” as an option). Five statements were 

also included where participants were requested to indicate their level of agreement using Likert-

scale ratings. The questionnaire consisted of a first section where the survey’s objectives were 

explained, after which users were requested to provide informed consent before commencing 

with the survey. Respondents who did not provide informed consent were eliminated from further 

participation in the survey for research’s ethical reasons. Depending on the type of information 

required, the survey questionnaire was designed to allow the selection of a single answer in some 

instances (for example, Likert scale responses). In contrast, other questions provided the option 

to choose multiple answers (for example, type of activities reported on). Table 3-3 summarises 

the content of the survey questionnaire. 
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Table 3-3: SAWIS user survey questionnaire 

Section Question/focus Options 

Section 1:  

Applicable Waste 

Information System 

(WIS) 

Which WIS(s) do you report 

waste data to?  

 SAWIS 

 Western Cape IPWIS & SAWIS 

 Gauteng GWIS & SAWIS 

 Gauteng GWIS only 

 Western Cape IPWIS only 

 SAWIS, Gauteng GWIS & Western 

Cape IPWIS 

Note: Users who indicated that they reported to 

GWIS or IPWIS only were eliminated from further 

participation in the survey. 

Section 2: Basic 

information 

In which province(s) is/are your 

registered waste management 

activities located? 

 Eastern Cape 

 Free State 

 Gauteng 

 KwaZulu-Natal 

 Limpopo 

 Mpumalanga 

 North-West 

 Northern Cape 

 Western Cape 

What is your role in your 

organisation with respect to 

SAWIS? 

 Waste data collection 

 Data analysis 

 Reporting waste data to SAWIS 

 All the above 

 Other: 

Section 3: Waste 

activity types 

For which of the waste activities 

listed in Annexure 1 of the 

National WIS Regulations 

(excluding hazardous waste 

generation) is your organisation 

registered? 

 Recovery of waste 

 Recycling of waste 

 Treatment of waste 

 Disposal of waste 

 Exportation of waste 

Section 4: 

Knowledge of the 

SAWIS legislative 

requirements 

Are you familiar with the reporting 

requirements and 

format/frequency as stipulated in 

the National Waste Information 

Regulations, 2012? 

 Yes 

 No 

 Maybe 

Section 5: Solid 

waste quantification 

Do you have any of the following 

functional waste quantification 

system(s) in place? 

 Electronic weighbridge, weigh pads, 

scales, 

 Custom software 

 Quantities estimation (spreadsheet) 

 None of the above/ other 

Section 6: Method 

for collation of waste 

data 

Do you have a computer and 

internet to access the SAWIS to 

report waste data? 

 Yes 

 No 

 Intermittent/unreliable access 

How do you capture the daily 

waste data? 
 Manual capturing (forms/book) 

 Electronic - Spreadsheet 
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Section Question/focus Options 

 Electronic - System-based software 

 No data capturing 

 Other: 

What unit of measurements do 

you use for quantifying waste? * 

 Tonnages 

 Kilograms 

Section 7: Reporting 

of waste data 

Do you report data to the 

SAWIS? 

 Yes 

 No 

How do you submit waste data to 

the SAWIS? 

 Submit online 

 Submit quantities to the 

provincial/national administrator via email 

 No data available 

 Other: 

Section 8: SAWIS 

reporting experience 

Please indicate the extent to which you agree or disagree with the following 

statements regarding your experience with the SAWIS system. 

1. It is easy to report waste data 

to the SAWIS system. 
Likert scale: 1 means "strongly disagree", 2 

"disagree", 3 "neutral", 4 "agree" and 5 "strongly 

agree" 
2. SAWIS collects the relevant 

waste data 

2.1 What additional relevant data 

do you think must be reported to 

the SAWIS? 

 Quantities transported 

 Quantities reused 

 Quantities imported 

 Other 

3. Data that I need to collect for 

reporting to SAWIS is important 

to my organisation. 
Likert scale: 1 means "strongly disagree", 2 

"disagree", 3 "neutral", 4 "agree" and 5 "strongly 

agree" 
4. I see the value of SAWIS 

reporting in contributing towards 

improved waste management. 

5. How likely are you to refer 

someone to SAWIS as a credible 

source of waste information? 

Likert scale: 1 means "not at all likely", 2 "not 

likely", 3 "neutral", 4 "likely" and 5 "extremely 

likely" 

Section 9: 

Recommendations 

for SAWIS 

improvement 

What, in your view, should be 

done to improve SAWIS 

reporting? 

 Upgrade the SAWIS technology 

 Incorporate waste transporters activities 

 Amend the WIS regulations 

 Conduct regular SAWIS data verifications 

 Provide capacity building/training 

 Prosecute non-compliance 

 Other: 

3.3.2.3 Piloting the survey questionnaire 

Piloting the survey questionnaire provided an opportunity to gauge the relevance of the questions 

and what it would take for study respondents to complete the questionnaire. The survey 

questionnaire was piloted (evaluated) by five officials from the DFFE, who had the knowledge of 

the SAWIS but did not form part of the targeted research population as recommended by Tull and 
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Hawkins (1976) and Kumar et al. (2013). The survey questionnaire was piloted by providing test 

responses to the questions. The feedback received from the pilot respondents was incorporated 

into the revised questionnaire to improve soundness, relevance, and practicality, bearing in mind 

the research topic. The pilot responses were not regarded as part of the research results 

3.3.2.4 Distribution of the survey questionnaire and gathering of data 

The dominance and exponential growth of the internet have greatly enabled the development of 

web-based instruments to assist researchers to collect data timeously, cost-effectively and 

securely (Dewaele, 2018). Dörnyei and Taguchi (2009) argue that survey questionnaires are 

popular research instruments in the social sciences because they are easily distributed to target 

populations (given that contact details are available) using electronic platforms.  

The survey questionnaire was distributed to all 928 SAWIS users as a Google Forms web link via 

e-mail on 26 May 2021.  The survey was initially made available for 30 days, but this was extended 

to 72 calendar days (until 6 August 2021) to provide an optimal response rate. Before 

commencing with the survey, respondents had to provide informed consent.  Two weeks after the 

initial distribution of the survey link, a reminder follow-up email was sent on 12 June 2021, 

requesting the participants to respond to the questionnaire. In addition to e-mail, the WhatsApp 

media application was used to extend the survey distribution to SAWIS users on the municipal 

support group of the DFFE (235 SAWIS users from municipalities). Telephonic follow-ups were 

done to maximise the number of responses. It is important to note that after the study had 

commenced, the promulgated Protection of Personal Information (POPI) Act No 4 of 2013 came 

into effect on 1 July 2021, making mandatory consent a requirement to use personal information. 

This study used the SAWIS users’ consent forms as proof of consent. No personal information 

was disclosed at any stage of this research. 

One-Hundred and fifty-two (152) SAWIS users responded to the survey, 36 of whom were 

excluded either due to (i) them not consenting to the survey; or (ii) only reporting to the provincial 

WIS. The total number of respondents who participated in the entire survey was 116 (response 

rate of 12.5%, which would give an acceptable confidence level of 75% and a confidence interval 

of 5 (based on the population size of 928 SAWIS users).  

Table 3-4 provides a breakdown of the number of respondents who participated in the SAWIS 

user survey. 

  

https://link.springer.com/chapter/10.1057/978-1-137-59900-1_13#CR14
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Table 3-4: SAWIS user survey response statistical summary 

 Frequency Percentage Validity 

 No consent* 6 3,9 

In
v
a
lid

 

(3
6
) Gauteng GWIS only* 17 11,2 

Western Cape IPWIS 

only* 
13 8,6 

Gauteng GWIS & 

SAWIS 
10 6,6 

V
a
lid

 (
1
1
6
) 

SAWIS 98 64,5 

SAWIS, Gauteng GWIS 

& Western Cape IPWIS 
2 1,3 

Western Cape IPWIS & 

SAWIS 
6 3,9 

Total 152 100,0 N:116 

* Items with asterisks were excluded from the survey population sample 

3.3.3 Semi-structured interviews 

The purpose of conducting qualitative interviews was to solicit responses to questions and allow 

the interviewees to expand on their responses and follow-up questions. Qualitative interviews are 

a legitimate data collection method for obtaining individual participants' attitudes, beliefs and 

values (Seale, 2004:209). The open-endedness of interviews provides the flexibility necessary to 

get the interviewee's understanding, views and opinions, experiences, and interpretation of 

events (Seale, 2004:209). 

3.3.3.1 Sampling for interviews 

Research objective 3 aimed at identifying the challenges faced by the provincial SAWIS 

administrators.  For this purpose, all nine SAWIS administrators (100% of population size) were 

targeted for in-depth interviews. 

3.3.3.2 Developing the interview questions 

Interviews are designed to gather data to answer specific research questions (Rowley, 2012). An 

interview guide, with semi-structured questions regarding the SAWIS administrators’ opinions on 

challenges experienced in implementing the SAWIS and their recommendations for SAWIS 

improvement, were developed (Table 3-5) to guide the interview process. 
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Table 3-5: Interview questionnaire 

Questions 

1. Which province do you process the SAWIS data for? 

2. Do you process waste data as per the requirements of the National WIS Regulations? 

3. As the provincial SAWIS administrator, do the registered users and the public report system 

implementation present challenges to you? 

4. Do you see the value of SAWIS reporting contributing towards improved waste management? 

5. What, in your views, are the main barriers/challenges in implementing the SAWIS effectively? 

6. Do you know of any waste data/information and reporting systems (locally, continentally, or 

globally)? 

a. If yes, which system and where? 

b. What can we learn from that system? 

7. Have you attended a capacity building or training workshop on waste data collection, verification 

and reporting to the SAWIS? 

8. Are there any recommendations you may suggest for the SAWIS improvements? 

9. General (Do you have any additional thoughts that you think I missed regarding the SAWIS 

implementation?) 

 

3.3.3.3 Piloting the interview questions 

The purpose of conducting a pre-interview testing/pilot was to increase research quality 

(Gudmundsdottir & Brock‐Utne, 2010). Kim (2010) suggests that the pre-interview piloting 

focused on identifying whether the questions were understandable and relevant to the research 

aim. Three people, unrelated to the actual study, who holds Master’s degrees and are familiar 

with conducting research interviews, were approached to conduct test interviews. Their (pilot 

participants) feedback was considered, and the interview questions were amended accordingly. 

Their responses or discussions related to actual interview questions were disregarded. 

3.3.3.4 Conducting interviews  

Studies show that researchers frequently use recorded telephone interviews as an alternative to 

traditional face-to-face interviews (LeBlanc, 2010). More recently, with the popularity of online 

technologies such as instant messaging (Stieger & Göritz, 2006), emailing (Mason & Ide, 2014), 

and chatrooms (Shapka et al., 2016), researchers have explored the use of video conferencing 

software such as Zoom, Microsoft Teams, and Skype (Gray et al., 2020; Pratt & Yezierski, 2018) 

due to their global accessibility. This study was conducted during the challenging period where 

the world faced the COVID-19 pandemic national lockdown (in terms of the National Disaster 
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Management Act No. 57 of 2002), where face-to-face interviews were discouraged. Instead, the 

study opted to use the recommended video conferencing software such as Zoom, Microsoft 

Teams, and Skype (Gray et al., 2020; Pratt and Yezierski, 2018) to interview study participants. 

Semi-structured interviews were conducted between June and July 2021 with the nine provincial 

SAWIS administrators using the Microsoft Teams video conferencing technology platform. The 

technology was considered an appropriate platform for conducting interviews due to its innovative 

and multiplicity of unique conferencing features (online group meetings and messaging services, 

including secure recording of proceedings) that support the qualitative portion of the research 

(Microsoft Teams, 2021). These (unique features) were essential to protect sensitive data 

recorded during surveys and interviews with the SAWIS provincial administrators (Archibald et 

al., 2019) for ethical reasons and in terms of the POPI Act of 2013, which took effect in July 2021. 

All interviews were conducted in English and audio-recorded, with camera recording not enabled 

by the researcher. The audio-recording was significant for two main reasons: (1) to review later 

whether the questions and the way they were posed to the participants was influential in obtaining 

proper responses, and (2) also to identify ethical issues, which were essential in obtaining the 

university and the DFFE approval to proceed.  

Before conducting the interviews, the interview questions and an informed consent form were 

sent to the participants to familiarise themselves with the interview expectations. During the 

interview, a discussion regarding the consent and ethical considerations took place upon which 

the participants signed the form and mailed it back to the researcher. Respondents were informed 

about the research objectives, and they were made aware that their participation is voluntary, and 

the information provided will be treated with confidentiality and anonymity. 

The interviews were scheduled to take roughly 45 minutes, with an extra fifteen minutes allocated 

for feedback. The SAWIS users were each asked to give feedback concerning the quality of the 

questions, the conduct of the interviewer, and whether they had additional issues (relevant to the 

research topic) they needed to raise that were not part of the questions asked. All the participants 

were asked similar questions, only differing based on the follow-ups to their responses. None of 

the nine provincial SAWIS administrators reported finding any interview question irrelevant but 

expressed their appreciation of the questions, significance and value and looking forward to the 

study report. 
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3.3.3.5 Demographics of interviewees 

Table 3-6 outlines the demographics of interviewees by gender, age, population group and 

education level. Respondents, predominantly characterised by middle-aged provincial 

administrators between 30 and 40, accounted for approximately 33% (three), while the 

participants between 40 and 50 accounted for 22% (two), respectively. Males (55%) and females 

(45%) were almost equally represented. One respondent (11%) opted not to state their age.  

By education level, eight (89%) of the respondents have academic qualifications, four (44%) of 

whom have a degree, whilst another four (44%) respondents have a post-graduate degree. Only 

one respondent opted not to state their academic credentials. Concerning the population groups, 

eight of the interviewees were Black Africans, and one respondent was coloured.  

Table 3-6:  Interviewees gender, age-group, educational level and population-group 

Demographics Count Percentage 

Gender 

Male 

Female 

5 

4 

55 

45 

Age group 

30-35 1 11,1 

35-40 3 33,3 

40-45 1 11,1 

45-50 1 11,1 

50-55 

Not stated 

2 

1 

22,2 

11,1 

Education level 

Degree 

Postgraduate 

Not stated 

4 

4 

1 

44,4 

44,4 

11,1 

Population group 

Black African 

Coloured 

8 

1 

88,9% 

11,1% 

3.4 Data analysis  

Since the convergent mixed-parallel design approach was used to collect data simultaneously 

from various sources, data collected from the document review, surveys (with the SAWIS users) 

and semi-structured interviews (with all nine SAWIS provincial administrators) could be analysed 

simultaneously (Creswell et al., 2006).  
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3.4.1 Document analysis 

Denzin (2012) affirms that document analysis is combined with other qualitative research methods 

as a “means of triangulation” in almost all instances.  Bowen (2009:27) emphasised a view that 

the documentation relevant for systematic evaluation of scientific research could take various 

forms, including books, reports, brochures, maps or even newspapers.  

3.4.1.1 Published reports 

This study used non-technical literature (Mills et al., 2006), which included reports suitable for 

public consumption, such as the 2012 National Waste Information Baseline Report (NBWIR), the 

2011 and 2020 National Waste Management Strategy reports, the 2018 State of the Waste report, 

with the critical focus of data analysis being on SAWIS compliance, trends in registration and 

reporting, and reported challenges documented in the reports.  

3.4.1.2 Database analysis 

Two separate sets of databases containing the SAWIS data (one for SAWIS registrations and the 

second containing all raw data on the SAWIS activities registrations and reporting statistics) have 

been developed. The data records included every individual registered waste management 

activity (Annexure 1) and reported waste data per Annexures 2 to 5 of the National Waste 

Information Regulations (DEA, 2012b). As a contribution to determining the SAWIS system 

effectiveness, Table 3-7 provides the details of the system's assessment variables. The data 

obtained from this process assisted in analysing the SAWIS user’s compliance with regulatory 

requirements for SAWIS reporting. The data was captured on the ratio scale to allow conventional 

statistical techniques. 

Table 3-7: Variables for determining the status of SAWIS datasets 

Focal area  Variable  Description  Scale  
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Quantities of waste generated and trends Ratio 

Number of waste activities registered on SAWIS Ratio 

Number/Percentage of waste activities reporting waste data 

consistently to the SAWIS 

Ratio 

Number/Percentage of activities not reporting waste data to the 

SAWIS 

Ratio 
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3.4.2 SAWIS user survey 

Responses to structured questionnaires were analysed and summarised in tabular and graphical 

presentations. The questionnaire consisted of nine sections, with eighteen predetermined 

answers, covering the challenges, experiences, and recommendations in implementing the 

SAWIS. The Microsoft Excel programme was used to analyse survey responses.  

3.4.3 Semi-structured interviews with SAWIS administrators 

The interview questionnaire consisted of nine questions centred around SAWIS administrators’ 

experiences and perceptions regarding SAWIS implementation. The data gathered through the 

semi-structured interviews were thematically analysed using coding of phrases. The researcher 

intuitively used key emerging themes for discussions with study respondents and did not use 

computer software.  

3.5 Ethical considerations 

According to North-West University (NWU, 2018), ethical considerations should be acknowledged 

and considered during research. This study sought to critically analyse the challenge in 

implementing the SAWIS. It was based on literature review, structured and semi-structured 

questionnaires, and interviews. The study involved human participants (the SAWIS users and the 

provincial SAWIS administrators) but did not include any sensitive respondents (i.e., children, 

persons with disabilities, etc.). The research proposal was submitted for consideration to the 

Scientific Committee of the Environmental Management sub-programme in the Unit for 

Environmental Sciences and Management of the North-West University, Potchefstroom. The 

scientific committee has found that the project proposal followed the scientific method and 

adhered to the required standards set out in the Academic Rules for Masters and Doctoral 

Students at North-West University. The Scientific Committee concluded that the proposed 

methodology posed a minimal ethical risk and was recommended for expedited review by the 

Faculty of Natural and Agricultural Sciences (FNAS) ethics committee. The FNAS ethics 

committee approved the application (NWU – 00476-21-A9).  

This research has obtained approval from the National Department of Forestry, Fisheries, and 

the Environment (DFFE) to access and use the SAWIS datasets and interact with the SAWIS 

users. The approval is dated 16 March 2021. Informed consent was obtained for both the surveys 

(Google Form online consent) and interviews (physically signed consent and emailed). In addition 

to the study participants' written consent, the study also ensured that all its participants were 
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assured of their confidentiality, anonymity during data analysis and presentation of results, and 

the right they reserved to withdraw from the study at any point they chose to. 

3.6 Methodological assumptions and limitations 

The study was limited to identifying challenges in implementing the South African Waste 

Information System (SAWIS) through reviewing the relevant documents, interviewing all nine 

provincial SAWIS administrators, and surveying registered SAWIS users (representing public and 

private entities).  

The total number of registered SAWIS users in April 2021 was 928, of whom all were invited to 

participate in the survey. This included waste management activities registered with the SAWIS 

(excluding the hazardous waste generators exempted (Regulation 8(3) from reporting)) and 

excluded activities registered with the GWIS and IPWIS, respectively. The targeted number of 

responses was 272 (based on the total population size, a confidence level of 95%, and a 

confidence interval of 5). Despite multiple extensions of the survey period and the WhatsApp 

distribution to the WMOs forum of the national, provincial, and municipal government officials, 

there were still inadequate responses to the request to participate in the survey. In some cases, 

people were unwilling to participate in the survey, partly due to the fear of being exposed as non-

reporting registered SAWIS users. This reason was shared telephonically when the researcher 

contacted some SAWIS users encouraging them to complete the online Google forms.  

Finally, a total of 152 SAWIS users responded to the survey (by the extended deadline of 6 August 

2021), of which 36 responses were excluded either due to (i) them not consenting to the survey; 

or (ii) only reporting to the provincial WIS. The (valid) respondent size of 116 (response rate of 

12.5%) was, however, still considered to be acceptable and representative of the SAWIS 

population (at a confidence level of 75% and confidence interval of 5). Given the realities of the 

COVID-19 national Disaster Management Act lockdown regulations (COGTA, 2002, 2020) and 

the subsequent disruptions to normal daily life activities, the non-responses from some SAWIS 

users may have been due to the impacts of the COVID-19 pandemic.  

For the thematic analysis of interview responses, frequencies and proportions were used 

repeatedly (in frequency tables and figures) to compress the amount of data for reporting and to 

present the results. In some instances, the frequency count was higher than the survey population 

(n = 9 SAWIS administrators), where the administrator may have mentioned more than one 

code/theme in responding to a question.  
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3.7 Chapter summary 

Chapter 3 outline the mixed research design and the methodology used to address the research 

objectives. It provided details on selecting the data collection methodology and analysis 

procedures and the methodological assumptions, including the known limitations. The chapter 

concludes by addressing the ethical considerations.  

The next chapter discusses the study results, their presentation and discussion of the findings. 

These findings were consolidated with findings from other data collected through document 

review, structured questionnaires, and semi-structured interviews so that recommendations can 

be formulated in response to the research objectives of this study. 
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CHAPTER 4: RESULTS AND DISCUSSION 

4.1 Introduction 

This chapter presents the study findings as far as they address the study’s objectives. The 

research design and methods adopted were discussed in the previous chapter as a basis for 

contextualising the findings presented in this chapter. The chapter outline follows the format 

dictated by the research objectives, which were to:  

 Research objective 1 (RO1): Determine trends, gaps and/or challenges in waste data reported 
to the SAWIS;  

 Research objective 2 (RO2): Identify the challenges faced by SAWIS users in their reporting 
of waste data;  

 Research objective 3 (RO3): Identify the challenges faced by the provincial SAWIS 
administrators, with a view of making recommendations for improvement. 

4.2 Results related to RO1: Trends, gaps and/or challenges in waste data reported on 

SAWIS 

The first research objective was to determine trends, gaps and/or challenges in waste data 

reported to the SAWIS. Data were collected through document review (of the 2012 National 

Waste Information Baseline Report, the 2011 and 2020 National Waste Management Strategy, 

the and the 2018 State of Waste Report) and by evaluating the SAWIS databases for 2018-2020 

(extracted from the system on 23 June 2021) to establish the SAWIS reporting trends for different 

waste streams (as outlined in Table 2-2). 

4.2.1 Results of documents review and analysis 

The following sections outline the results of research objective 1, obtained during document 

review (as explained in Section 3.4.1 of this study).  

4.2.1.1 Analysis of waste data presented in the National Waste Information Baseline Report, 

2012 

The 2012 National Waste Information Baseline Report (NWIBR) for South Africa was the first 

official waste report under the NEMWA, compiled before the National Waste Information 

Regulations (2012) were promulgated. No primary data were collected to establish the National 

Waste Information Baseline Report (DEA, 2012a). The report's authors relied mainly on the 
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interpretation and modelling of sparsely available data to close the data gaps. The unavailability 

of waste data was linked to the fact that the SAWIS was implemented voluntarily in 2011, with 

only 158 waste activities registered and inconsistently reported data during the pilot period of the 

system implementation. The system was unable to provide the national state of waste and did not 

contribute to the NWIBR. 

The NWIBR acknowledged the generally low accuracy of waste generation data in South Africa 

(DEA, 2012a:2), typically based on estimates (Godfrey, 2008). Due to the unavailability of 

regulatory instruments to enforce data collection and reporting, the NWIBR estimated domestic 

waste quantities based on population statistics and economic activity. On the other hand, 

industrial waste quantities were estimated based on production figures alone without indicating 

process efficiencies within an industry (DEA, 2012a). 

The data collected for hazardous waste was problematic because the waste classification was 

done using the nine classes in SANS 10228 (SABS, 2012). The waste reporting categories were 

still in draft format when NWIBR was compiled. The challenges in distinguishing between general 

and hazardous waste led to over 47 million tons of waste reported as “unclassified waste” partly 

due to the lack of proper waste classification (DEA, 2012a) and the lack of regulatory mechanisms 

to classify the waste correctly. The fact that waste information was not mandatory in South Africa 

also contributed to the problem. Unclassified waste streams included brine, ash, slag, mineral 

waste, Waste from Electric and Electronic Equipment (WEEE), and sewage sludge because 

uncertainties existed on whether such waste is general or hazardous given the lack of 

classification.  

4.2.1.2 Analysis of the National Waste Management Strategy (NWMS) 

This section outlines the results related to the 2011 and 2020 National Waste Management 

Strategies review related to research objective 1. 

4.2.1.2.1 Analysis of the 2011 NWMS 

The 2011 National Waste Management Strategy (NWMS) provided a framework for implementing 

the National Environmental Management: Waste Act 59 of 2008 (Waste Act) and articulated 

guiding waste management principles in South Africa in terms of the waste management 

hierarchy. The NWMS identified eight broad strategic goals, with specific targets for the five years 

of its implementation (DEAT, 2011). The analysis of the NWMS revealed that the strategy 

implementation did not yield the desired outcome partly due to poor performance (DEAT, 2011). 
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Accordingly, not all targets have been achieved (DEFF, 2018a). Table 4-1 provides a snapshot 

of the 2011 NWMS goals, the target, and the performance outcomes. 

Table 4-1: 2011 NWMS performance against set targets (adapted from DEFF, 2018b). 

Goal Strategic Goal Targets Action  

5 Achieve integrated waste management planning 

Target: All waste management facilities required to report to 

SAWIS have waste quantification systems that report information 

to the WIS. 

40% 65% 

For proper integrated waste management planning, Chagunda (2019:43) highlighted that “Waste 

information could assist both private and public institutions with proactive planning and budgeting 

for waste management”. While the SAWIS has been in operation since January 2013, the system 

does not yet provide sufficiently reliable data to serve as a valuable source for municipal, 

provincial or national reporting. This concern is despite Goal 5 of the 2011 NWMS depicting the 

exceedance of the target, reporting to the SAWIS remain in the lower thirties, raising issues of 

how IWMPs are completed and implemented with poor quality data sourced from the SAWIS. 

4.2.1.2.2 Analysis of the 2020 NWMS 

Pillar 2 of the 2020 NWMS regarding “Effective integrated waste management planning” aims to 

increase all municipalities' waste data reporting to the SAWIS and “improve the collection, 

reporting, and dissemination of information on SAWIS within five years”. The Strategy further aims 

to provide 20 training interventions per annum and ensure compliance to waste information 

regulations. In essence, the NWMS targets to improve the percentage of reporting on SAWIS by 

60% by 2022. However, the review of the SAWIS databases in section 4.2.1.4 indicated that only 

33% of registered waste management activities reported waste data to the SAWIS in 2020 (see 

Table:4-2). Given the current reporting challenges experienced by the SAWIS, the 2020 NWMS’ 

ambitious target of doubling the reporting in 2022 seems unlikely and impractical. 

4.2.1.3 Analysis of the State of Waste Report, 2018 

The State of Waste Report (SoWR) was compiled after South Africa had promulgated the National 

Waste Information Regulations (2012) under Government Notice R625, Government Gazette 

35583 of 13 August 2012. The 2018 SoWR used 2017 as the baseline year and used the existing 

secondary data obtained from various sources based on general and hazardous waste categories 

as provided in Annexures 3 and 4 of the NWIR. The report attempted to remove the “unclassified” 
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waste category reported in the 2012 NWIBR by using the results of several waste characterisation 

studies to categorise waste types as general or hazardous. The report further adopted the 

precautionary principle approach for waste streams that have not been classified at the time of 

compiling the report, particularly the waste streams that were unclassified in the 2012 Baseline 

report. 

4.2.1.3.1 Waste data challenges according to the SoWR 

The SoWR reported a general lack of waste generation rates (DEFF, 2018c:25) being reported 

in municipal IWMPs and the SAWIS. The SoWR noted that the SAWIS under-reporting on several 

general waste streams (e.g., tyres, commercial and industrial waste, organic waste, glass, and 

plastic) could be attributed to a lack of weighbridges and capacity at several waste facilities, 

primarily municipal landfill sites. Furthermore, the reported municipal waste for disposal could not 

differentiate plastic, organic waste, paper, and glass from the municipal waste stream.  

The SoWR reported a high accuracy level on the reporting of waste streams disposed to landfill 

such as mercury-containing waste, asbestos-containing waste, Persistent Organic Pollutants 

(POPs) waste, inorganic waste since almost all the licensed hazardous waste disposal sites in 

South Africa are reporting waste data directly to the SAWIS or the intermediary provincial WIS 

(DEFF, 2018a). However, SoWR emphasised that waste streams such as waste oils, brine, and 

batteries, historically not commonly disposed to landfill, are under-reported to the SAWIS (DEFF, 

2018b:42). 

4.2.1.4 Analysis of SAWIS databases 

This subsection discusses the analysis of the SAWIS databases to determine the activities 

registration trends over time and the level of compliance to the reporting requirements outlined in 

the NWIR. 

4.2.1.4.1 Analysis of the trends in new registrations over time  

As discussed in Chapter 2, the registration of waste management activities commenced during 

the pilot phase of the Waste Information System in 2006, before the formalisation of the NWIR in 

2012 (DEA, 2012b).  

Figure 4-1 depicts active waste management activities (excluding hazardous waste generators 

and the GWIS and IPWIS activities, respectively) registered on the SAWIS from 2006 to 2020 

(DFFE, 2021a). The analysis shows that the registration between 2006 and 2011 averaged below 



 

45 
 

twenty (20) activities annually, partly due to the voluntary implementation (Godfrey, 2008) of the 

SAWIS at the time. 

 

Figure 4-1: Trends in new SAWIS registrations over time (based on active SAWIS 

registrations between 2006 and 2020)(DFFE, 2021a) 

Figure 4-1 shows gradual but consistent increases in the number of waste activities registering 

with the SAWIS, which peaked when the NWIR came into effect in January 2013. From 2014, the 

number of new SAWIS registrations decreased because the existing waste management 

activities were registered to comply with the transitional period provided in the regulations.  

4.2.1.5 Registered SAWIS users’ compliance with legal waste data reporting requirements  

The SAWIS database of 2020 was used to determine the reporting compliance level to the NWIR. 

Table 4-2 below provides a snapshot of the SAWIS reporting compliance level from the waste 

activities reporting directly to the SAWIS. Of the 928 active waste facilities registered on the 

system, only 311 reported waste data in 2020, accounting for approximately 33% overall reporting 

from all the provinces combined (with 620 activities, 67% not reporting) (See Table 4-2).
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Table 4-2: The number and percentage of legally compliant (based on reporting to SAWIS only) waste activities 

Province 

Hazardous 

Waste 

Exporter 

Report 

data to 

SAWIS 

Waste 

Disposal 

Report 

data to 

SAWIS 

Waste 

Recovery 

or 

Recycling 

Report 

data to 

SAWIS 

Waste 

Treatment 

Report 

data to 

SAWIS 

Total 

Reporting 

Total 

activities 

% 

reporting 

Eastern 

Cape 
1 - 58 21 52 12 14 6 39 125 31% 

Free State 4 2 65 12 15 4 2 1 19 86 22% 

KwaZulu-

Natal 
7 1 62 24 157 45 21 8 78 247 31% 

Limpopo 7 - 55 34 50 11 11 2 47 123 38% 

Mpumalang

a 
3 2 97 42 74 16 23 5 65 197 33% 

North-West 1 - 39 20 31 10 7 4 34 78 43% 

Northern 

Cape 
3 - 49 20 16 7 4 2 29 72 40% 

Grand 

Total 
26 5 425 173 395 105 82 28 311 928 33% 

Source: (DFFE, 2021b) 
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These results align with the findings drawn by Chagunda (2019:65), who also stated that reporting 

data to SAWIS remained relatively low due to the registered waste facilities not reporting the 

required data to the SAWIS. The comparatively high percentage (67%) of non-reporting 

registered waste management activities may be attributed to inefficient enforcement of laws and 

regulations regarding reporting accurate waste data (which requires reporting of quarterly waste 

data to the SAWIS as per Annexure 2 of the NWIR). Poor reporting frequencies pose a significant 

challenge to the accuracy and reliability of the waste data contained in SAWIS 

4.3 Results related to RO2: Identify the challenges faced by SAWIS users in their 

reporting of waste data 

This section discusses the survey findings based on the questionnaires of 116 study respondents 

who participated from the universe population of 928 SAWIS users. 

4.3.1 Registered waste management activities represented by the SAWIS user survey 

The 116 survey respondents represented 155 waste management activities (refer to Figure 4-2). 

Some users have more than one registered activity; hence, the reported activities are higher than 

the sample population size. Most of the activities are disposal sites (73), followed by recycling 

(35), recovery (24), treatment (18), and lastly, the exportation of hazardous waste (5).  

 

Figure 4-2: Registered waste management activities of SAWIS users represented in the 
survey 
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4.3.2 SAWIS users’ roles concerning SAWIS in their organisations 

Chagunda (2019) provides a description of the various roles of waste practitioners (both in private 

and public facilities) in collecting, processing, and reporting waste data to the SAWIS. Against the 

context set by Chagunda (2019), when asked about their roles concerning SAWIS reporting, 55 

(47%) of the respondents indicated that they are responsible for the entire process, starting with 

the data collection, analysis and reporting to the SAWIS, whilst 38 (33%) indicated that they are 

responsible for reporting only, and eleven (9%) indicated that they are responsible for data 

collection only. Only nine (8%) of the respondents indicated that they had another (other) role in 

SAWIS reporting (CEO, Operations Manager, or waste transporter). Lastly, only three 

respondents (2.6%) indicated that they were responsible for data analysis only (Figure 4-3). 

 

Figure 4-3: SAWIS users’ SAWIS-related role in their organisations according to survey 

responses 

4.3.3 SAWIS users’ knowledge about legal requirements to report waste data 

The results presented in Figure 4-4 provides the SAWIS users’ responses to whether they are 

familiar with the legal requirements for reporting waste data to the SAWIS. Godfrey et al. 

(2013:296) argued that “there are significant differences in the way knowledge and behaviour are 

constructed for respondents in public and private waste organisations”. Eighty-two respondents 

(71%) selected “Yes”, implying that they knew the mandatory legal requirements for reporting 

data to the SAWIS, while 17% opted for “maybe”. Only 5% of respondents indicated that they did 

not have knowledge of the legal requirements for SAWIS reporting. Curiously, it appears that a 
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low reporting rate (see Table 4-2) has little to do with the users’ knowledge of the legal 

requirements compelling them to report waste data.  

 

Figure 4-4: SAWIS Users’ knowledge of legal requirements for reporting 

 

4.3.4 SAWIS users’ access to a computer or the internet to access SAWIS for reporting 

purposes 

When asked, “Do you have a computer and internet to access the SAWIS to report waste data?”, 

102 (88%) of the respondents indicated that they have a computer and internet access to report 

data to SAWIS, while eight (7%) stated that their internet connectivity is unreliable. Lastly, six 

(5%) respondents indicated that they do not have access, contributing to poor reporting rates 

(See Figure: 4-5). The results summarised in Figure 4-5 concur with Lembani et al. (2020), 

reporting that access to computers and information communication technologies is evenly spread 

across various populations and geographies in South Africa. 
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Figure 4-5: SAWIS users’ access to computers and internet for SAWIS reporting 

according to survey responses 

 

4.3.5 Capturing of waste data by SAWIS users 
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outsourcing the data capturing and a combination of manual and electronic data capturing (to 

mitigate any potential data losses due to possible system failures). 

 

Figure 4-6: Waste data capturing methods according to survey responses 

 

4.3.6 Measurements for quantification of waste 

Figure 4-7 shows the measurement unit used by SAWIS users for waste quantification. Eighty-
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Figure 4-7: Units of measurement used for waste quantification according to survey 

responses 

 

4.3.7 Means of submitting data to the SAWIS 

SAWIS users were asked to indicate their methods of submitting waste data to the SAWIS (Figure 
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not report their waste data to SAWIS. The reporting rates may be improved if dormant activities 

are removed from the SAWIS database since including them may cause an underrepresentation 

of actual reporting rates. 
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Figure 4-8: How SAWIS users submit waste data to the system according to survey 

responses 

 

4.3.8 Suggestions for additional data reporting 

When SAWIS users were asked, “What additional data do you think must be reported to the 

SAWIS?” they made a variety of suggestions for additional data reporting as outlined in Figure 4-

9 below. Thirty-four respondents (29%) felt that waste quantities transported must be reported to 

the SAWIS to “account for the waste from the point of generation through to its final destination”. 

While this finding aligns with Doshi (2010) regarding the need for a transporter system supported 

by section 60(3) of NEMWA, it may have unintended consequences. The consequences would 

include potential double-counting the same waste by various facilities along the waste 

management value chain. Twenty-five (22%) respondents suggested that re-used waste must be 

reported to the SAWIS. This finding may be necessary for reporting on waste diversion from 

landfilling. Seven (6%) indicated that imported waste must be reported to the SAWIS. Indirectly, 

this suggestion is already addressed by the current NWIR as the waste facility receiving imported 

waste for treatment, recycling or disposal must account for such waste and report to the SAWIS. 

Lastly, fifty (43%) of the respondents suggested that the following (other) additional waste data 

must be reported to the SAWIS: 

 Diversion rate from waste excluded from the definition of waste for beneficial uses. 

 Waste moisture content and calorific values of waste  
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 Regular characterisation of waste. 

 Waste services by municipalities; and 

 Co-processing for energy recovery. 

Respondent 5 (2 August 2021) suggested that the SAWIS must allow for biannual reporting for 

those waste management facilities that cannot report waste data quarterly as required by the 

NWIR. 

 

Figure: 4-9 Suggested additional reporting according to survey responses 

 

4.3.9 SAWIS users’ perceptions of SAWIS implementation 

Five questions were asked to explore the respondents’ perceptions and views of the SAWIS 

system (using a Likert scale rating, where strongly disagree = 1, disagree = 2, neutral = 3, agree 

= 4, strongly agree = 5). Table 4-3 provides a frequency table (% of responses per Likert category) 

and the mean score per statement. 
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Table 4-3: SAWIS user survey response statistical summary (Likert scale) 

Question 

Frequency of Likert scale ratings 

 (% of respondents)* 

M
e
a
n

 Standard 

deviation 

1 2 3 4 5 

1. It is easy to report waste data to the 

SAWIS 
16 10 24 31 19 3.2 1.3 

2. SAWIS collects the relevant waste data 6 10 34 35 16 3.4 1.0 

3. Data that I need to collect for reporting 

to SAWIS is important to my organisation. 
5 1 13 35 46 4.1 1.0 

4. I see the value of SAWIS reporting in 

contributing towards improved waste 

management. 

2 3 10 34 51 4.2 0.9 

5. How likely are you to refer someone to 

SAWIS as a credible source of waste 

information? 

7 12 22 31 28 3.6 1.2 

*Likert scale legend: 1=strongly disagree, 2=disagree, 3=neutral, 4=agree, 5=strongly agree 

4.3.9.1 Ease of reporting waste data to SAWIS 

The requirements for reporting waste data to the SAWIS are based on the National Waste 

Information Regulations (DEA, 2012b). Statements related to ease of reporting waste data to the 

SAWIS scored a mean of 3.2, where 31% of the respondents agreed, and 19% strongly agreed 

that “it is easy to report data to SAWIS”, whilst 24% of the respondents reacted neutrally to the 

statement (Table 4-3). Twenty-six percent (26%) of the respondents disagreed or strongly 

disagreed with the statement, which is worrying but may explain the lack of reporting to the SAWIS 

(as reported in Table 4-2). 

4.3.9.2 Relevance of collected SAWIS data 

The collection of relevant data is the foundation for an informed decision for handling and 

managing waste (Mannie & Bowers, 2014). When asked whether the “SAWIS collects the relevant 

waste data”, most respondents felt that the system collected relevant waste data (mean: 3.4). 

Approximately 35% of the respondents agreed, and 16% strongly agreed that the system collects 

the relevant waste data, whilst 34% were neutral on the relevancy of the SAWIS data collection. 

Only 16% of the respondents disagreed or strongly disagreed with the statement (Table 4-3).  

4.3.9.3 Importance of SAWIS data to SAWIS users’ organisations 

Most of the respondents (SAWIS users) either strongly agreed (46%) or agreed (35%) that waste 

they collect and report to the system is beneficial to their organisations. This highlights that whilst 
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the responses leaned towards mean values of 3.2 and 3.4, respondents still perceive SAWIS data 

as important for their organisations (mean of 4.1). Thirteen percent (13%) of respondents were 

neutral whilst only 6% were either dissatisfied or very dissatisfied, meaning they do not believe 

the data in any way add value to their organisations (Table 4-3).   

4.3.9.4 Value of SAWIS reporting and contribution towards improved waste management 

Godfrey (2011:5) emphasised that the “ultimate outcome of providing reliable waste information 

to decision-makers is facilitating the improved management of waste in South Africa through a 

national waste information system”. Of all the SAWIS perception statements, respondents reacted 

most positively to statement 4 (with a mean of 4.2), stating that “I see the value of SAWIS reporting 

contributing to improved waste management”.  The majority of respondents (85%) either agreed 

or strongly agreed that SAWIS reporting contributes to improved waste management, while 10% 

of participants reacted neutral and only 5% disagreed or strongly disagreed with the statement.  

4.3.9.5 Likelihood of recommending the SAWIS as a credible source of waste information 

When asked about their “likelihood of referring someone to the SAWIS as a credible source of 

waste information”, 31% of respondents agreed, and 28% of respondents strongly agreed, whilst 

22% were neutral about their likelihood of referring anyone to the SAWIS for waste data.   

Nineteen percent (19%) of respondents disagreed or strongly disagreed with the statement (mean 

of 3.6).  The results indicate that a significant number of SAWIS users (41% of respondents) and 

possibly the public may have doubts about the credibility of the SAWIS data. The findings further 

agree with Chagunda (2019), who found that estimates of waste generation, recovery, recycling, 

treatment, export, and disposal in South Africa remain problematic, partly due to the 

inconsistencies in quantification methods and unreliable reporting by waste management facilities 

(Chagunda, 2019). 

In conclusion, and as depicted in Table 4-3 above, the mean Likert scores were relatively high 

(>4) for statements 3 and 4, which means that many respondents perceived SAWIS reporting as 

important for their organisations and see the value of SAWIS reporting towards improved waste 

management. 

The interrelationships between the questions are interesting. While SAWIS users perceived 

reporting waste data to the SAWIS as beneficial, not many respondents indicated that they would 

refer someone to SAWIS as a credible source of information (mean of 3.6). The reason may be 
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that SAWIS users perceive the system as not user-friendly enough (mean of 3.2) or because they 

feel that the information collected is not relevant enough (mean of 3.4). 

The Cronbach’s alpha score for the five statements (rated with Likert scores) is relatively high at 

0.78, meaning good inter-item reliability. The five numerical questions can be used together as a 

single variable indicating the overall consistency. 

4.3.10 Recommendations for SAWIS improvements 

The SAWIS users were asked, “What in your view should be done to improve SAWIS reporting?” 

Responses are categorised in Figure: 4-10.  

 

Figure 4-10: SAWIS users’ recommendations for SAWIS improvements according to 

survey responses 

Of the 116 survey participants, forty-eight (41%) suggested that the SAWIS technology be 

upgraded (connectivity be reliable and accessible for reporting and consumption of public 

information) (Figure 4-10). The recommendation resonates with Wetz et al. (2014), stating that 

the information platform includes accuracy, usability, suitability, and scalability. 

Nineteen respondents (16%) recommended that the DFFE provide capacity-building and training 

on waste data collection, processing and reporting to the SAWIS. This recommendation supports 

the finding in Figure 4-4, where twenty respondents (17%) indicated that they were not sure if 

they knew fully about NWIR legal requirements, and fourteen respondents (12%) indicated that 

they do not have knowledge of SAWIS legal requirements. Capacity building through training is 
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crucial to ensure the SAWIS users are aware and competent to collect the relevant data and 

report credible statistics to the SAWIS.  

Seventeen of the respondents (15%) recommended that waste transportation activities be 

incorporated into the SAWIS to avoid the current misalignment of the SAWIS with the provincial 

waste information systems. This finding aligns with the responses provided in Figure 4-9, where 

thirty-four respondents suggested reporting quantities of waste transported to enable tracking of 

waste in transit to its final management option (s) as discussed in section 2.5.1.2.7.  

Sixteen respondents (14%) recommended “other” suggestions, including confidentiality of the 

individual company information and the scaling down on volume estimations for reporting to the 

SAWIS. 

It is interesting to note that SAWIS users (the regulated community in this case) support the 

verification of reported SAWIS data, as nine respondents (8%) recommended that waste data 

verifications be conducted regularly to improve data credibility and confidence level. Friedrich and 

Trois (2011) reported that verifying and determining the accuracy of calculations is a challenging 

task.  

Four respondents (3%) recommended that non-compliance be prosecuted, whilst another four 

(3%) suggested the amendment of the NWIR, which aligns with the findings of the semi-structured 

interviews with the provincial administrators reported in Figure 4-18.  

4.4 Results related to Research objective 3: Identify the challenges faced by the 

provincial SAWIS administrators  

Research objective 3 aimed to identify the challenges faced by the provincial SAWIS 

administrators in implementing the SAWIS. All nine provincial administrators participated in 

structured interviews (100% response rate). The interviews provided information about the 

respondents’ experiences and viewpoints related to challenges (Klein, 2012:21) faced with 

SAWIS implementation. 

4.4.1 Coding of the semi-structured interviews 

The codes (compacted in Figure 4-11) illustrate the phrases extracted from the interviews 

conducted with all the nine SAWIS provincial administrators. 
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Figure 4-11: Coding for SAWIS implementation challenges 

Coding in qualitative research consists of processes that enable collected data to be collated, 

characterised, and arranged thematically, providing a platform for constructing meaning (Williams 

& Moser, 2019). Coding enables data analysis, which is essential for extracting key points in 

answering the research questions or objectives. 

4.4.2 Processing of reported waste data 

Figure 4-11 outlines the distribution of responses from the provincial SAWIS administrators where 

they were asked, “Do you process waste data as per the requirements of the National WIS 

Regulations?” Only two of the nine provincial SAWIS provincial administrators indicated that they 

actively and independently process SAWIS data submitted by the users as per the requirements 

of the NWIR. Five respondents mentioned that they cannot process the SAWIS data due to 

capacity challenges and therefore requested assistance from the national DFFE administrators 

to process new SAWIS activity registrations and waste data submitted. This finding is disquieting 

and shows that human resource capacity improvement in provinces must be prioritised to support 

the effective implementation of the SAWIS. These findings concur with Kalyani and Pandey 

(2014), who have found that the government capacity to process waste information reports is 

challenged by increases in the amount of waste generated 
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Secondly, besides the SAWIS implementation obligations, provincial administrators are 

responsible for other waste management mandates such as the development and implementation 

of provincial IWMP, waste licensing, compliance, and enforcement, which adds to their constraints 

to implement the NWIR requirements effectively.  

Two respondents (as expected) mentioned that they process waste data in their intermediary 

provincial WIS and export it into the SAWIS. The alignment of the SAWIS and the provincial WISs 

enables the synchronisation of the waste data between the systems. 

 

Figure 4-12: Processing of waste per the NWIR requirements 

4.4.3 Reporting of SAWIS users’ implementation challenges 

To establish whether registered SAWIS users report SAWIS implementation challenges, the 

following question was posed to the provincial administrators: “As the provincial SAWIS 

administrator, do the registered users and the public report system implementation present 

challenges to you?”. This question was vital as it inquired whether the SAWIS users engage the 

provincial SAWIS administrators as the first point of communication before escalating the 

complaints to the SAWIS national administrators. The respondents also mentioned some of the 

common challenges reported, which the researcher consolidated into themes for ease of 

qualitative reporting (Figure 4-13).  
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Figure 4-13: SAWIS Administrators’ common challenges reported by users 

All nine provincial administrators indicated that SAWIS users often reported capacity challenges 

experienced with data collection (volume estimations) and reporting to the SAWIS. This finding is 

significant for two reasons. Firstly, the SAWIS users see the provincial administrators as the first 

point of interaction to report system challenges. Secondly, where the challenges require 

engagement, the provincial administrators are closer and better placed to set up face-to-face 

meetings and engage with the SAWIS users without waiting for the national DFFE administrators.  

Another reported challenge related to the SAWIS technical functionality, where six respondents 

mentioned that technical issues were escalated to the national DFFE for responses. The two 

administrators responsible for the provincial waste information systems in Gauteng (GWIS) and 

the Western Cape WIS (IPWIS) indicated that users mostly report challenges unique to their 

respective provincial systems. They indicated that they could resolve some of SAWIS related 

challenges and refer technical challenges to the DFFE national administrators. 

According to some administrators, compliance-related challenges are reported to the provincial 

administrator influenced by different reasons. Two respondents mentioned that SAWIS users turn 

to report challenges when faced with compliance challenges.  

As firmly asserted by Respondent 7: “The majority of the users will start reporting their frustrations 

once they know that you have probably visited them [for SAWIS data audits] or there is some 

compliance issue on their site”.  
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The statement is corroborated by the low level of reporting reflected in Table 4-2, indicating that 

only 33% of registered and eligible reporting facilities submit data to the SAWIS. The users are 

reactive to authorities’ enquiries by attempting to comply only when they face possible 

enforcement actions. 

4.4.4 Provincial administrators’ perceptions of the value of SAWIS reporting  

The provincial SAWIS administrators demonstrated overwhelming appreciation of the SAWIS and 

its value in improving waste management through providing and accessing waste data when 

asked, “Do you see the value of SAWIS reporting contributing to improved waste management?”. 

All nine respondents indicated that the SAWIS and its data are crucial for planning purposes. 

Godfrey (2011:4) stated that “waste information has been used for a variety of purposes, including 

decision-making, planning, research and development, community right-to-know, policy 

development, compliance monitoring, and environmental reporting obligations”. Similarly, 

according to Karak et al. (2012), the execution of waste management operations is premised on 

information that provides a rational basis for planning. 

 

Figure 4-14: SAWIS contribution to improved waste management 

Eight of the SAWIS administrators stated that SAWIS helps to gather data on waste generation 

rates and how waste is managed; thus, assisting them in determining the baselines for various 

waste streams, which is essential to assess the state of waste management and to determine 

waste management methods in their respective provinces or nationally.  
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Participant 4 indicated that “It is difficult to estimate changes or demonstrate progress without 

baseline data, so the SAWIS is here to capture data that ultimately feeds into the baseline 

whenever possible”.  

Five respondents mentioned that the SAWIS must strive to collect and publish accurate waste 

data to enable decision-makers to make informed and evidence-based decisions on waste 

management. Six respondents cited how the SAWIS data is vital for monitoring and evaluating 

(M&E) waste management activities, trends, and management options, while four SAWIS 

administrators indicated that the SAWIS data is essential and serves as an early warning to 

identify challenges/problems within the waste management system and report on performance 

targets.  

As pointed out by Respondent 7, who stated, “we’ve been using [the] SAWIS data to determine 

our [provincial] percentage of diversion from the landfill site as part of our Outcome 10 reporting”.  

Only three respondents alluded to how the SAWIS provides a platform for raising awareness 

amongst the waste practitioners and the public. Godfrey (2011:59) reported that “knowledge and 

raised level of awareness (experience) are obtained predominantly through learning from others” 

in the context of waste information reporting. 

4.4.5 Barriers/challenges in implementing the SAWIS effectively 

Provincial administrators were asked to identify the challenges or barriers in implementing the 

SAWIS effectively. Figure 4-15 provides the barriers identified by the provincial administrators, 

according to themes. 
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Figure 4-15: Barriers in implementing the SAWIS effectively 

Eight of the nine respondents indicated that data capturing and reporting remain a considerable 

challenge in that users cannot capture the required data, which contributes to the system's failure.  

Respondent 1 emphasised that “You find that there is no staff to record [waste data], even those 

with Weighbridges in most cases they don't have staff for capturing waste quantities”.  

Eight respondents indicated that staff turnover was one of the main challenges, often with no 

handover or training of the new replacement personnel. Five respondents mentioned challenges 

related to capacity constraints to process SAWIS registrations, and process reported data might 

hinder the successful implementation of the system. In particular, Respondent 7 mentioned that 

when they interact with municipalities on why they are not reporting waste data to the SAWIS, the 

officials will say, “No, the person [responsible for SAWIS reporting] left the municipality, then you 

have to start over again and train new people”.  

Respondent 2 indicated that they do not have enough capacity to process the new SAWIS 

registrations and submitted waste data. They said, “in [name of their province], there is only one 

responsible for processing SAWIS applications and submitted waste data and due to other 

commitments [we] end up not processing data as required”.  

The misclassification of waste was identified as a challenge by five provincial administrators, 

indicating that SAWIS users often misreport waste classifications despite the NWIR providing 
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clear categories of waste streams in Annexure 3 and 4 (DEA, 2012b) and the 2013 National 

Waste Classifications and Management Regulations (DEA, 2013).  

Respondent 5 alluded to the fact that “from a user perspective, it [the challenges] could be the 

classification of the waste types, which is sometimes incorrectly done, also the classification of 

the waste activities”. 

Four respondents indicated that internet connectivity is a challenge, primarily where they report 

that they cannot submit waste data due to internet and accessibility constraints and the 

unreliability of the SAWIS. This finding aligns with Mutula and Mostert (2010), who reported that 

despite the Information Communication Technology (ICT) infrastructures and regulatory 

frameworks in South Africa, the internet connectivity challenges remain endemic to most citizens. 

Three respondents stated that a lack of appropriate infrastructure such as weighbridges, scales, 

or even fencing around the waste facilities (especially landfill sites) are challenges impacting 

SAWIS reporting.  

Respondent 2 stated, “In most cases, you find that most facilities, especially the municipalities 

[landfill sites], do not have weighbridges. Hence, the data collection becomes a challenge wherein 

they [are] capturing incorrect data”.  

Three respondents mentioned the confidentiality of the data as a challenge partly due to the fear 

of facilities’ data being accessed by competitors who may use the confidential data to determine 

the market gap for some waste streams in specific geographies.  

Respondent 2 also mentioned that “issues of competitions severe as most of the time, the users 

do not want to give us [submit] their report, due to suspicions that their information will be given 

out to their competitors”. This finding suggests mistrust, where the SAWIS users do not believe 

that their data is being managed as confidential, despite the guarantee of confidentiality provided 

in Regulation 3 of NWIR (DEA, 2012b). 

Three respondents indicated that a lack of a procedure or manual for data verification is the 

primary reason for inconsistencies amongst the provincial administrators inspecting facilities’ 

waste data as per Regulation 10 of NWIR. In addition, respondents 1, 2 and 5 mentioned that the 

SAWIS user manuals are outdated as they were developed during the SAWIS pilot period in 2006 

and have never been updated despite the SAWIS having gone through several system 

functionality changes.  
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Respondent 2 stated that “the capturers are not well capacitated or there is no existence of 

manual that will take them through in terms of how the data must be captured”.  This finding is 

crucial and calls for urgent consideration of updating the SAWIS manual to assist SAWIS users 

in learning about the system functionalities and operational requirements. The SAWIS User’s 

Manual was developed to provide step-by-step guidance to the users in implementing the SAWIS 

(DEAT, 2005b) and the Guidelines on implementing the South African Waste Information System 

(DEAT, 2006a). These manuals need to be reviewed and updated accordingly.  

Two respondents raised concerns about the delays in promulgating the amendment waste 

information regulations to incorporate the waste transporters activities, correct cross-referencing, 

and matters relating to the estimation of waste quantities. Since the publication of the draft NWIR 

amendment in 2018, the finalisation of draft regulations seems to have stalled. Waste transporters 

activities are not catered in the existing NWIR, and waste transporters wanting to register with the 

SAWIS cannot do so until the amendments are promulgated.   

4.4.6 Knowledge of other waste information system(s)  

Provincial administrators were asked about their knowledge of any existing waste data collection 

and reporting system(s) locally, the continent (Africa) or globally. The respondents who answered, 

indicating knowledge of the existing system(s), provided fewer details regarding the system(s) 

and lessons learnt from such systems (Figure 4-16). 

 

Figure 4-16: Respondent’s knowledge of other (global) waste data collection and 

reporting system(s) 

8

6

3

2

0

1

2

3

4

5

6

7

8

9

No knowledge of
global WIS

Knowledge of local
WIS

No knowledge of local
WIS

Lessons from known
WIS

N
u
m

b
e
r 

o
f 

re
s
p
o
n
s
e
s

Responses to knowledge of existing WIS (n=9)



 

67 
 

Eight respondents indicated not knowing about the global waste information systems similar to 

the SAWIS. Curiously, six respondents indicated knowledge of local waste information systems 

other than the SAWIS, while three mentioned they do not know any other existing local waste 

information systems. Those with knowledge of other local waste information systems mentioned 

the provincial waste information systems - GWIS and the IPWIS. Respondent 5 further mentioned 

a local district municipality waste information system in their province, which caters to the local 

waste management data needs. Like others who mentioned that they know other local waste 

information systems: Respondent 2 said, “I am quite aware that in South Africa, besides the 

system [SAWIS] managed by the National Department, I know that there are two provinces in the 

country that have got their waste management systems. That is Gauteng and the province of the 

Western Cape. Yes, so those are the two [provinces] that I know for sure that they do have the 

system in place to manage waste in their provinces.”   

Three respondents stated that they have no knowledge of local WIS that performs similar 

functionalities as the SAWIS. This finding was worrying as the SAWIS provincial administrators 

participate in the national SAWIS task-team workshops where the existing Gauteng (GWIS) and 

Western Cape (IPWIS) provincial WIS are afforded the opportunities to share their experiences 

with the implementation of the respective systems. Two respondents stated their views on what 

their known WIS operate and shared brief lessons on the difference between the SAWIS and the 

said systems and that they were highly effective and efficient in tracking and monitoring waste 

generation rates and management.  

4.4.7 SAWIS capacity-building or training workshops 

The provincial SAWIS administrators were asked if they have attended training workshops on 

waste data collection, verification and reporting to determine whether they are fully capacitated 

or trained to process the system registrations and reported waste data (Figure 4-17). 

Six provincial administrators stated that they attended SAWIS capacity building sessions, some 

of which were during the training of the users in their respective provinces. Five respondents 

highlighted that when the DFFE was invited to train the users on data collection and reporting of 

waste data to the SAWIS, they grasped the opportunity to get insight into the system 

functionalities. i.e., the training on the use of the SAWIS volume estimation templates, calculations 

of waste quantities and conversions to tonnages as per the requirements of the NWIR. 
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Figure 4-17: Responses to SAWIS capacity-building and training 

Guerrero et al. (2013) state that information sharing channels are crucial to promoting skills 

transfer and capacity building of individuals and organisations. In contrast, three respondents 

mentioned that they had not attended any DFFE capacity building training tailored for provincial 

administrators to process registrations and submitted/reported waste data to the SAWIS. The 

same respondents did not consider the SAWIS task team as a capacity-building platform but 

rather as an information sharing between the DFFE and the provinces on the implementation of 

the NWIR. 

4.4.8 Recommendations for SAWIS improvements 

The provincial administrators were asked to make personal recommendations for SAWIS 

improvement. Multiple recommendations that were made are consolidated in Figures 4-18 into 

themes for ease of reporting.  
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Figure 4-18: Recommendations for SAWIS improvement 

Respondents indicated that the SAWIS functionalities such as waste diversion, waste 

characterisation, data analysis and reporting dashboard were highlighted as potentially effective 

improvements to be made. In particular, respondents recommended that more studies on waste 

characterisation be conducted for waste characterisation. Silbernagl (2011) notes that very few 

waste characterisation studies have been conducted in South Africa. Where they have been 

undertaken, Wise et al. (2011) report that they use different methodologies, making it difficult for 

direct comparison. 

In addition to the challenges encountered, eight respondents recommended that the DFFE 

considers improving the SAWIS functionalities. This includes updating the user manuals 

(mentioned by six respondents) (DEAT, 2006a) to enable waste management facilities to follow 

the instruction on how to capture waste data using volume estimation templates for waste 

activities without quantification systems (such as weighbridges and scales), as well as steps 

explaining how to upload data to the SAWIS.  

Respondent 5 emphasised how “it would be nice to see the [waste] diversion [functionalities] in 

the SAWIS”, while: 

Respondent 6 mentioned that “things like waste characterisation would help us better if we 

captured the results of waste characterisation into the SAWIS”. This recommendation may 

potentially be an intervention that closes the gap in waste data using waste characterisation 
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studies. Eight of the respondents recommended that there must be real-time integration and 

alignment of the SAWIS with provincial WIS (including access to the SAWIS test site) to ensure 

data availability without waiting for import at the end of a quarter.  

Seven respondents stated that one of the contributing factors to the SAWIS users' non-

compliance is a lack of awareness-raising on reporting requirements and partly due to insufficient 

auditing of the submitted waste data; hence intensifying awareness-raising was recommended 

for SAWIS improvements. Six of the provincial administrators highlighted the dire need for 

focused training of the SAWIS administrators on the data collection, quantity estimations, 

processing of new activity registrations, and reported waste data.  

Lastly, four respondents recommended that the NWIR be amended to include the waste 

transporters’ activities in the SAWIS. The SAWIS must regularly issue statistics for dissemination 

to the entire waste sector on waste generation and management. This corresponded with the 

recommendations made by the SAWIS users.  

4.5 Chapter summary 

The chapter presented the findings in response to the three research objectives, thus, providing 

an in-depth review and analysis of the challenges in implementing the South African Waste 

Information System (SAWIS). The main findings of research objective 1 included the identified 

challenges of data availability, credibility, and reliability of the SAWIS data. Intriguingly, the 2011 

National Waste Management Strategy, 2012 National Baseline Report, and the State of Waste 

Report point to the lack of comprehensive national data on waste management. 

The survey conducted with the SAWIS users (116 participants) highlighted a variety of challenges. 

Despite the respondents’ knowledge of the legal requirements for reporting waste data to the 

SAWIS, only 33% of SAWIS users are reporting to the system. Manual capturing of data remains 

one of the critical challenges identified by the survey respondents and the provincial 

administrators. The study found that a significant number of SAWIS users still use manual printed 

sheets/books and estimate quantities for waste managed, posing a risk of either over-reporting 

or underreporting. Overall, SAWIS users reported that they perceived the information captured 

on SAWIS as important for their organisations and valuable for waste management. However, 

many indicated that they would not refer someone to SAWIS as a credible/reliable source of waste 

information.  
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Although a multiplicity of challenges was identified and discussed in this chapter, all nine 

provincial administrators indicated that they value SAWIS reporting as it forms the basis for 

planning and executing waste programmes. The analysis found that the SAWIS provincial 

administrators faced severe human capacity constraints for processing waste information and 

often sought the intervention of the national administrators. 

The next and final chapter provides the conclusions and recommendations of this study. 
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CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS  

This study had a three-fold objective: to determine trends, gaps and/or challenges in waste data 

reported to the SAWIS (RO1); to identify the challenges faced by SAWIS users in their reporting 

of waste data (RO2); and to identify the challenges faced by the provincial SAWIS administrators 

(RO3), with a view of making recommendations for improvement. Preceding chapters have 

presented the data collected and isolated the findings that emerge. This chapter provides the 

conclusions and recommendations drawn from the study. It builds on the study’s key objectives, 

the literature reviewed, the research methods adopted, and the data collected and analysed to 

draw the conclusions that set the basis for recommendations. It discusses the conclusions (5.1) 

and recommendations (5.2) related to the three research objectives:  

5.1 Conclusions 

The regulatory framework for SAWIS implementation is well-established, and the requirements 

for reporting are communicated in the National Waste Information Regulations. 

However, based on the key findings from chapters 2 (Literature Review) and 4 (Results and 

Discussion), several conclusions can be drawn that indicate there is generally a lack of routinely 

available and credible national waste information that can be gleaned from the SAWIS.  Where 

data exist, it does not consistently fulfil the objectives outlined in Section 61 of NEMWA, which 

aims to provide information, inform the development of integrated waste management plans and 

raise awareness, to name a few.  In this chapter, three principal conclusions can be drawn based 

on each of the research objectives.  

The sub-sections to Section 5.1 outline the conclusions related to each research objective. 

5.1.1 Conclusions related to RO1: Determine trends, gaps and/or challenges in waste 

data reported to the SAWIS 

Existing literature on SAWIS and waste information has been documented extensively 

(Chagunda, 2019; Godfrey, 2006, 2008; Godfrey & Scott, 2011; Godfrey et al., 2013; Godfrey et 

al., 2012a, 2012b; Godfrey, 2011; Oelofse & Nahman, 2013) and some government reports (DEA, 

2012a; DEAT, 1999, 2004, 2005a, 2006b, 2011; DEFF, 2018a, 2020). This literature highlights 

numerous challenges regarding waste data and information, which mainly relate to a lack of 

credible, timely, and comprehensive national data on waste management. The 2011 National 

Waste Management Strategy and the 2012 National Waste Information Baseline Report used 
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secondary data sources (i.e., municipal and provincial IWMPs, industry data, published academic 

articles) to estimate waste quantities and management activities, which may not provide an 

accurate estimate reflection of waste information.  These challenges are compounded by the fact 

that prior to 2012, the SAWIS was implemented voluntarily, and organisations in possession of 

waste data were not required by law to report any waste data to the authorities.  

Document evaluation results of this research indicate a general acknowledgement of the poor 

accuracy of waste generation data in South Africa, and where data exist, it is typically based on 

estimated quantities. The categorisation of waste for reporting purposes is one of the challenges 

identified in implementing the SAWIS. The registered waste facilities can sometimes not 

distinguish whether the waste generated is general or hazardous without prior waste 

classification. The 2018 State of Waste Report was the latest report, which provided information 

on SAWIS implementation since the NEMWA was promulgated in 2009. While the 2018 State of 

Waste Report acknowledged an increase in the number of registered and reporting waste 

activities in the SAWIS compared to 2012 National Waste Information Baseline Report numbers, 

the under-reporting of several general waste streams remains a challenge. For example, the 

reported disposal of general waste does not differentiate between waste types (i.e., plastic, 

organic waste, paper, and glass) in the municipal waste stream. 

The analysis of the SAWIS database (from 2006 to 2020) revealed a gradual but consistent 

increase in the number of waste activities registered with the SAWIS since 2006, which peaked 

when the National Waste Information Regulations came into effect in January 2013. From 2014, 

the number of new SAWIS registrations decreased because the existing waste management 

activities were registered to comply with the transitional period provided in the regulations. Despite 

this overall increase in registered waste management activities (since 2006), only 33% of 

registered SAWIS users report data as per the National Waste Information Regulations 

requirements, whilst most SAWIS users (67%) are non-compliant.  

5.1.2 Conclusions related to RO 2: Identify the challenges faced by SAWIS users in their 

reporting of waste data 

To identify challenges faced by SAWIS users, this research used a survey questionnaire to target 

as many SAWIS users as possible. The survey intended to reach a sample of 272 participants 

from the SAWIS population of 928 registered SAWIS users (95% confidence level, confidence 

interval of 5). However, 152 SAWIS users responded to the survey, of which 36 responses were 

excluded (because they either opted not to participate or were excluded because they only 

reported waste data to the provincial intermediary systems), which brought the sample size to 
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116 respondents.  This response rate was still acceptable (75% confidence level, confidence 

interval of 5, based on the total population size). 

While most of the respondents indicated that they have knowledge of the legal requirements for 

SAWIS reporting and have computers and internet access to enable them to report waste data, 

the analysis of the SAWIS database showed that 67% of registered users are non-compliant in 

terms of the NWIR despite the possibility of hefty penalties (Regulation 12) should they be found 

guilty.  

UNEP (2015: 292) reports that measuring waste is essential; however, capturing waste data is 

challenging. This is true for SAWIS implementation as most SAWIS users still use manual printed 

forms or books that may be lost before the data is reported to the SAWIS, implying that a 

significant number of the users do not have weighbridges or scales to quantify their waste. 

Overall, SAWIS users perceived the information captured in SAWIS as necessary for their 

organisations and valuable towards improving waste management in the country. Godfrey 

(2011:31) notes that reliable, accurate waste information can lead to improved management of 

waste in South Africa. However, many SAWIS users indicated that they would not refer someone 

to SAWIS as a credible/reliable source of waste information. This finding aligns with Weiss (2002), 

who concludes that the availability and dissemination of reliable, accurate information are 

essential in building public trust. The perceptions of the SAWIS users on the user-friendliness and 

relevance of SAWIS data may be reasons for relatively low reporting rates of waste information.   

5.1.3 Conclusions related to RO3: Identify the challenges faced by the provincial SAWIS 

administrators, with a view of making recommendations for improvement 

The literature reviewed pointed to the inconsistencies and the differences between countries in 

defining and categorising waste, making it challenging to analyse waste information and making 

it almost impossible to compare waste information globally. Gaps in the data and their inter-

comparability (on definitions and categories) remain challenging (Kulczycka et al., 2020).  

Provincial administrators interviewed identified several challenges in SAWIS implementation. As 

was reported by the SAWIS users, data capturing was identified as one of the critical challenges. 

The SAWIS manual seems outdated and unusable to guide step-by-step processes for data 

capturing, collation and reporting to the system. Staff turnover, misclassification of waste, non-

alignment with the provincial waste information systems, a lack of data verifications, and delays 

with the amendment of the NWIR, amongst other challenges, were also reported. Human capacity 

constraints within the provincial waste departments responsible for waste management are 
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concerning because officials are dedicated to SAWIS reporting and have other pressing 

performance indicators that require them to address, thereby leaving the SAWIS implementation 

least addressed. Chagunda (2019: 145) appears to support this perspective and expands that the 

constraints translate into budget allocations and the deployment of qualified personnel. 

Lastly, waste quantification is essential to capture the correct quantities of waste for reporting to 

the SAWIS. Alberts (2014: 55) asserts that discrepancies related to double accounting of waste 

cast doubt over the accuracy of the figures reported and raises questions about the accuracy of 

the waste diverted. A lack of weighbridges at some landfill sites and recycling facilities for correct 

quantification of waste poses significant challenges for the credibility of the SAWIS data, as 

reported by Chagunda (2019:137). These challenges raised by provincial administrators are 

disquieting as they may hinder the effective and efficient implementation of the SAIWS system. 

5.2 Recommendations 

This final section of the dissertation, guided by the literature review and research results, aims to 

provide recommendations for SAWIS improvement towards providing a credible, reliable, timely, 

and comprehensive system.  Recommendations for further research are also provided.  

5.2.1 Recommendations from literature for the improvement of SAWIS implementation 

UNEP (2015) states how waste quantities are often not measured. A lack of standardised 

quantification measurements and methodologies for proper waste estimations prove that the 

globally waste sector still faces various challenges regarding waste quantification. Where 

measurements take place, data capturing and reporting systems are weak, resulting in 

international waste data on generation, composition and management options for waste 

becoming unreliable, therefore void of credibility. Based on these challenges, the following 

recommendations are made: 

a) On a global scale, UNEP or International Standardisation Organisation (ISO) may 

consider issuing a guideline or standard outlining the standardisation of waste 

management terminologies, waste categorisation and estimation of waste quantities to be 

applied globally. 

b) Based on the common indicators reported, standardisation of waste indicators may be 

considered to enable global synergies and comparisons of waste information. 

c) Standardisation of the reporting requirements, frequencies and means of verifying waste 

data could also be considered. 
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5.2.2 Recommendations from the research results  

Mosler et al. (2008:539) argue that “focus should be shifted from purely theoretical model testing 

toward developing models for the practical realisation of interventions. Therefore, the theories 

and models must be useful and practical for developing interventions and not overly general or 

sophisticated”. Based on the findings of this study, several practical recommendations for 

improved implementation of the SAWIS can be identified. 

5.2.2.1 Practical recommendations 

The following recommendations should be considered for SAWIS implementation to increase 

SAWIS reporting rates and improve the reliability and credibility of waste information. These 

recommendations may also improve the effectiveness, efficiency, and responsiveness of the 

system to modern-day data requirements: 

5.2.2.1.1 Recommendations related to the research scope 

 SAWIS technology upgrade: SAWIS functionalities need to be improved to make the 

system more user-friendly and accessible for users to report data. The alignment for data 

transfers between the SAWIS and the provincial WIS needs to ensure real-time integration 

to update data extraction. 

 Data capturing and reporting: The outdated SAWIS user manuals must be updated and 

published on the SAWIC website for easy access by the SAWIS users and the public. This 

intervention will potentially address the identified challenges with high staff turnover, 

training, and capacity building of SAWIS users. 

 Awareness programmes:  The DFFE should also develop awareness programmes to 

assist SAWIS users with the NWIR legal requirements and step-by-step system 

processes. 

 Waste Transporters activities: The current SAWIS exclude the reporting of waste 

transportation activities. The transportation of waste must be incorporated into the SAWIS 

to ensure waste tracking from the point of generation through to final management and 

potentially reduce the possibilities of illegal dumping by contracted waste transporter 

activities. 

 Conduct SAWIS data verifications: Data verifications by the DFFE and the provincial 

SAWIS administrators must be prioritised to improve the quality, credibility and reliability 

of data reported to SAWIS.  
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 Prosecute non-compliance: non-compliant waste facilities must be assisted with 

capturing, recording, and reporting to improve the reporting rate from 33% to over 60%, 

as envisaged by the 2020 NWMS. The DFFE should enforce the NWIR and issue the pre-

compliance notices, compliance notices and enforcement orders to non-compliant waste 

facilities to improve data reporting rates. The prosecution must be considered as a last 

resort.  

 Amend the NWIR: Based on the research findings and suggestions from the SAWIS users 

and the provincial administrators; the DFFE must consider amending the National Waste 

Information Regulations to include the waste transporters activities, remove Regulation 

8(1)(7) dealing with the five-year transitional period allowing the estimation of waste 

quantities to improve the data quality. 

 Misclassification of waste: The SAWIS must provide an alert notice on the system 

reminding the SAWIS users to confirm that their selection of waste stream and reporting 

categories meets the requirements of the national waste classifications and management 

regulations of 2013. This constant reminder alert will help reduce the ambiguities relating 

to the reporting categories and the relevant classifications.  

 Capacity in provinces: The reported challenge related to capacity constraints in provinces 

cannot be ignored. The DFFE can deploy officials in provinces dedicated solely to 

ensuring effective SAWIS implementation by training and capacitating the SAWIS users 

with data collection, capturing and reporting waste data to the system. 

 Internet connectivity: To address the internet connectivity challenges, the SAWIS must be 

reconfigured to enable compatibility with the smart cellular communication devices. Most 

new cellphones easily connect to the internet, especially in rural areas where access to 

laptops may be challenging. 

 Data confidentiality: Regulation 4 of NWIR provides for the confidentiality of information. 

However, concerns were raised relating to the possible disclosure of the SAWIS users 

individual waste data to the competitors. To address this concern, the DFFE must publish 

explanatory notes on the SAWIC website clarifying the conditions under which the SAWIS 

data could be made available to others. Secondly, reporting of SAWIS data in government 

reports must only be limited at the provincial or national level to avoid any possible 

unintended exposure of SAWIS users’ data. Provisions of the Promotion of Access to 

Personal Information Act, 2013 (Act No. 4 of 2013) (Department of Justice, 2013) 

regarding personal data protection must be managed with the strictest care possible to 

avoid unwarranted disclosures. 
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 Infrastructure: Accurate waste quantification is a foundation of better decision-making 

resulting in evidence-based policy development for waste management. To encourage 

accurate measurements of waste quantities, the NWIR must remove the estimations of 

waste quantities, thereby encouraging SAWIS users to install weighbridges and scales for 

accurate waste quantifications.  

5.2.2.1.2 Other recommendations 

 To improve the accuracy of SAWIS data on waste quantities, it is prudent that the moisture 

content of waste is reported or at least calculated from the SAWIS – this is because the 

waste quantities reported wet or dry would not weigh the same.  

 The SAWIS needs to propose a formula for calculating waste quantities so that net waste 

is reported, thereby enabling further calculation of the calorific value from the waste. The 

calorific value of the waste will enable estimations of the potential energy recovery from 

waste.  

 More comprehensive waste characterisation studies need to be done. Troschinetz and 

Mihelcic (2009) reported that information on the characterisation of waste is essential for 

the viability of waste management projects. To this extent, the SAWIS needs to ensure 

that waste characterisation studies are conducted regularly to ensure the relevancy of the 

waste data collected.  

 The SAWIS may be geared towards providing information on waste services by 

municipalities. While local municipalities develop municipal integrated waste management 

plans, implementation and monitoring of such plans and commitments for delivery of 

services are often forgotten in the main. Thus, the SAWIS may have a module dealing 

with the implementation of the municipal IWMPs. 

 The SAWIS should include information on the “exclusion/diversion rate” of waste excluded 

from the definition of waste for beneficial uses - this is important to ensure that excluded 

waste streams from the NEMWA report on the quantities of waste diverted from landfills. 

5.2.3 Recommendations relating to future research 

This study highlighted some areas that require further investigation to improve the implementation 

of the South African Waste Information System to be more dependable, collect relevant data, and 

be considered a credible source of waste information in South Africa. Recommendations for 

further studies include: 
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a) Assessing the suitability, adequacy and relevance of SAWIS in meeting the waste 

information needs for South Africa. This assessment is crucial given the responses 

provided to the question regarding whether SAWIS collect reliable data. 

b) Exploring opportunities and incentive programmes to encourage reporting of waste data 

to the SAWIS. 

c) Investigating the options for SAWIS data verification. Further research exploring various 

options for verification may be necessary. For example, given the research findings on 

human capacity constraints in the provincial departments responsible for processing 

reported SAWIS data, should SAWIS administrators or independent consultants conduct 

data verification? 
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