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ABSTRACT 
This study invesƟgated the compliance, monitoring and completeness of sanitaƟon data in 

selected Gauteng MunicipaliƟes relaƟve to Shit Flow Diagram (SFD) requirements—a criƟcal 

tool for comprehensive sanitaƟon service chain analysis. The research addressed data 

deficiencies that impede effecƟve SFD implementaƟon, a challenge that directly impacts 

progress toward Sustainable Development Goal 6. 

 

Through rigorous mixed-methods analysis of Annual Reports, Integrated Development Plans, 

and Green Drop Reports, supplemented by pracƟƟoner surveys, the research revealed 

profound inconsistencies across municipal data ecosystems. Annual Reports demonstrated 

striking variaƟons in data quality: Ekurhuleni Metropolitan Municipality achieved 34% 

compliance, completeness and acƟve monitoring, Johannesburg Metropolitan Municipality 

33%, and Tshwane Metropolitan Municipality 25%. Integrated Development Plans reflected 

similar dispariƟes (15-43%), while Green Drop Reports showed consistently inadequate data 

quality (7%) across all metros. 

 

The invesƟgaƟon idenƟfied criƟcal systemic weaknesses, parƟcularly in documenƟng faecal 

sludge containment, transportaƟon processes, and treatment outcomes. These gaps were 

exacerbated by non-standardized terminology, fragmented recording systems, and insufficient 

real-Ɵme monitoring protocols. Survey responses from SFD pracƟƟoners confirmed these 

findings, highlighƟng transportaƟon data as excepƟonally problemaƟc, necessitaƟng 

extensive fieldwork and stakeholder interviews to overcome documentaƟon inadequacies. 

In response, the study developed a comprehensive framework built on five core principles: 

data availability, completeness, compliance, acƟve monitoring, and standardizaƟon. Applied 

to Ekurhuleni Municipality, this framework demonstrated pracƟcal uƟlity in prioriƟzing 

intervenƟons and establishing progressive improvement pathways. By aligning with exisƟng 

performance monitoring mechanisms like Green Drop cerƟficaƟon, the framework creates 

accountability measures that strengthen reporƟng consistency while enhancing service 

delivery outcomes. 
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1 INTRODUCTION 

 

This study aims to invesƟgate the relaƟonship between data reporƟng by water and sanitaƟon 

authoriƟes (WSAs) and alignment with the Shit Flow Diagram (SFD). The SFD is a tool iniƟally 

developed by the World Bank and further advanced by other organisaƟons to support policy 

advocacy and sanitaƟon planning. Studies have highlighted the benefits of SFDs, such as 

improving planning and decision-making processes (SuSanA, 2018). However, gaps in data 

capture and uniformity exist in many communiƟes, and these need to be addressed in low- 

and middle -income countries (Safi et al., 2022). This study explores the availability, 

compliance, and completeness of sanitaƟon data in Gauteng in relaƟon to SFD requirements. 

As safe sanitaƟon is essenƟal to public health, this research is important (Pearl et al., 2020). 

Basic sanitaƟon, according to De Bruijne et al. (2007), is the most affordable technique for 

ensuring the sanitary disposal of excreta at the household level, resulƟng in a clean and 

effecƟve way to prevent the transmission of waterborne illnesses. SanitaƟon is a fundamental 

human right, and its denial can have repercussions for other rights, such as those to dignity, 

educaƟon, health, and safety, as well as the environment (Winkler, 2015). It ensures users' 

protecƟon and privacy, shields them from diseases, and allows for the disposal of excreta. In 

2015, the United NaƟons General Assembly established Sustainable Development Goal 6, i.e., 

“clean water and sanitaƟon for all by 2030” (UN, 2018). According to the WHO/UNICEF (2020), 

several naƟons have made significant progress in sanitaƟon coverage, and therefore 

improving lives, the environment, and the economy.  

Prior to 1994, in South Africa, middle- and high-income socio-economic groups generally 

received reliable sanitaƟon services from municipaliƟes, while basic sanitaƟon services were 

extended to a limited number of black townships (Bond, 2003). This historical context has 

presented significant challenges for the post-1994 government in addressing the long-term 

impacts of inadequate sanitaƟon on public health and the environment (Sutherland et al., 

2014). Some municipaliƟes in Gauteng Province conƟnue to face difficulƟes in ensuring access 

to basic sanitaƟon services for all residents. These challenges have contributed to hardships 

in low-income areas, as insufficient sanitaƟon faciliƟes increase the risk of water and land 

contaminaƟon (Majikijela, 2007). 
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The Department of Water and SanitaƟon highlights that many municipaliƟes in the province 

contend with issues such as inadequate infrastructure, underperforming wastewater 

treatment plants, and insufficient maintenance, which exacerbate health and environmental 

risks (DWS, 2023). While the percentage of South Africans with access to improved sanitaƟon 

has grown over the years, significant dispariƟes remain, with many communiƟes sƟll reliant 

on inadequate systems that pose risks to public health and perpetuate inequaliƟes (DWS, 

2023; Africa Check, 2017). The spaƟal geography prior to 1994 is evident in regions lacking 

access to water and sanitaƟon services (Sutherland et al., 2014). Many low-income 

communiƟes, parƟcularly those situated in areas previously classified as townships and 

informal seƩlements, conƟnue to face barriers to accessing adequate sanitaƟon services. To 

address these challenges requires tools designed to monitor and analyse the issues faced by 

ciƟes and municipaliƟes. One such tool is the SFD tool, which provides a comprehensive 

framework for understanding and addressing sanitaƟon challenges. 

An SFD is a simple advocacy and decision-support tool that consists of a report with a graphic 

representaƟon of the paths of the faeces produced by the contribuƟng populaƟon. It 

summarises service outcomes in terms of excreta flow and disposal in metropolitan areas, as 

well as a qualitaƟve assessment of the context in which service delivery occurs and a complete 

list of data sources. The SFD was developed by Sustainable SanitaƟon Alliance (SuSanA) as 

part of a project funded by the Bill and Melinda Gates FoundaƟon by the WSP, GIZ-GmbH, 

SANDEC, the research group at the University of Leeds, WEDC, and CSE. This advocacy tool's 

primary objecƟves are to (1) collect data on the sanitaƟon chain and (2) provide an easily 

accessible and graphically clear picture of where the issues in faecal sludge management are 

located in any parƟcular city. The SFD has the advantage of providing a unique means to 

involve relevant stakeholders in a coordinated discourse regarding excreta management (such 

as government leaders, sanitaƟon specialists, and civil society organisaƟons) (SuSanA, 2018). 

The graphic depicts places where issues exist along the sanitaƟon value chain, as well as which 

parts are handled well. ArƟculaƟon of SFD allows municipaliƟes in South Africa to 

acknowledge the need for remedial acƟon plans to aid in the management of difficulƟes raised 

by the SFDs (Moorgas, 2020). SFDs have also assisted municipal officials in India in prioriƟsing 

investments by visualising how excreta is managed as it passes through a metropolis 

(Moorgas, 2020). 
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1.1 Significance and purpose of the study 
 

This study aids in recognising the lack of and limited data collection and documentation in 

some municipalities in the province of Gauteng, and facilitates the creation of a reliable SFD 

that provides a realistic overview of sanitation conditions for the province. This SFD includes 

data to assist with monitoring the following: (a) containments that are not emptied and that 

encounter overflow, leakage, or offloading to the environment; (b) containments that are 

emptied but not delivered to treatment, (c) faecal sludge that is delivered to a treatment 

facility but is not treated. The SFD is significant not only because it provides a thorough 

overview of the issues associated with the delivery of wastewater and Faecal Sludge 

Management (FSM) services within the investigated municipalities but also because it 

identifies the aspects of service delivery that require improvement. It also provides 

stakeholders with a non-technical report to assist in sanitation planning. This study may assist 

public authorities and office bearers in understanding the dynamics and challenges they face 

in managing sanitation, particularly the issues related to missing or incomplete data that 

hinder the development of comprehensive plans to resolve sanitation problems. In particular, 

the existing body of research on the difficulties of providing basic services in Gauteng Province 

will be enhanced by new insights from this study. It will also contribute to scholarly and 

publications, offering additional reference and advancing the research agenda on sanitation. 

 

1.2 Research quesƟons 
 

Based on the aforementioned sections, this study sought to answer the following research 

questions: 

1. What proportion of the required data for developing an SFD is readily available in 

Gauteng municipalities?  

2. What critical data gaps exist in meeting SFD requirements? 

3. What are the key challenges faced in accessing the required data for SFD development 

across Gauteng municipalities? 

4. To what extent is the available data compliant, actively monitored, and complete for 

SFD development? 
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5. How are data recording and documentation practices standardised or varied across 

Gauteng municipalities? 

6. What data barriers were encountered previously during the development of existing 

SFDs in South Africa? 

7. How can available tools and strategies resolve the lack of sanitation data in Gauteng 

municipalities? 

 

1.3 ObjecƟves 

 

This study aims to assess the compliance, monitoring and completeness  of sanitation data in 

Gauteng in relation to the SFD requirements. The following are the objectives of the research: 

1. To undertake a literature review on different aspects of sanitation for example 

terminology, systems, management tools and  challenges. 

2. To collect publicly available sanitation data across municipalities in Gauteng. 

3. To filter, collate and compare the data across selection of Gauteng municipalities. 

4. To develop and administer questionnaires to selected respondents to assess if the 

gaps identified in the data are congruent with those experienced by those who have 

developed SFDs in South Africa. 

5. To develop a framework to make the available data complete and compatible with the 

SFD requirements. 

 

1.4 Research design and methodology 

 

This research employs qualitative and quantitative data research methods and the objectives 

in section (1.3) were achieved using the methodology described in the steps below. Details 

for each step are presented in chapter 3.  

 

Step 1: Literature Review (Refer to SecƟon 3.1 for addiƟonal details) 

To achieve Objective 1 to 5, a comprehensive review of the literature was conducted. This 

review explored various aspects of sanitation, including terminology, systems, management 
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tools, and global challenges. The findings provided a foundational understanding of the 

complexities of sanitation data and its alignment with SFD requirements. 

 

Step 2: Data CollecƟon (Refer to SecƟon 3.2.2 for addiƟonal details) 

To achieve Objective 2, sanitation data were collected from publicly available sources across 

Gauteng municipalities. The data collection process involved using relevant municipal 

department’s online libraries and accessing published recorded reports and data. 

 

Step 3: Data CollaƟon and Analysis (Refer to SecƟon 3.3 for addiƟonal details) 

To achieve Objective 3, the collected data were filtered, collated, and compared across 

Gauteng municipalities. This process involved identifying patterns, inconsistencies, and 

variations in data availability, recording practices, and compliance with SFD requirements- it 

means that the data collected fully meets the standards and specifications set by the SFD tool. 

This includes covering all key stages of the sanitation service chain while being presented in 

the correct format and level of detail required. It also involves using consistent terminology 

and definitions aligned with SFD guidelines. Statistical methods and comparative analyses 

were used to highlight gaps and similarities. 

 

Step 4: QuesƟonnaire Development and AdministraƟon (Refer to SecƟon 3.2.3 for addiƟonal 

details) 

In line with Objective 4, the results from Steps 1 through 3 informed the development of 

questionnaires. These questionnaires were administered to selected respondents with 

expertise in SFD development to assess whether the identified gaps in data align with those 

experienced during previous SFD implementations in South Africa. 

 

Step 5: Framework Development (Refer to SecƟon 3.4 for addiƟonal details) 

To achieve Objective 5, a framework was developed based on the outcomes gathered in the 

preceding steps. The framework aimed to bridge the gap between the SFD requirements and 

the publicly available data from selected municipalities in Gauteng. 
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1.5 Structure of the report 
 

This dissertation is structured into eight chapters: an introduction (Chapter 1), a literature 

review exploring global and local sanitation challenges (Chapter 2), a detailed Methodology 

(Chapter 3), an analysis of results and discussion (Chapter 4), a proposed framework for data 

management (Chapter 5), a summary and conclusion with future research recommendations 

(Chapter 6), a comprehensive list of References (Chapter 7), and appendices providing 

supplementary data and materials (Chapter 8). 

 

The dissertation began by establishing the context and importance of the study, introducing 

the background, rationale, research questions, objectives, and methodology, while 

contextualising the research within the broader goal of achieving universal sanitation access 

by 2030, as outlined in Sustainable Development Goal 6. It reviewed existing research on 

sanitation systems, management tools, and challenges, both globally and locally, with a focus 

on the use of  SFDs and the specific issues faced in South Africa, culminating in an analysis of 

the Gauteng municipalities as the study area. 

The methodology was detailed, covering the qualitative and quantitative approaches 

employed, including data collection, analysis, and framework development to address 

identified gaps. The findings presented an evaluation of sanitation data availability, 

compliance, and completeness, highlighting inconsistencies and challenges municipalities 

faced. Building on these findings, the dissertation developed a tailored framework for 

improving sanitation data management in Gauteng municipalities. The study concluded by 

summarising key findings, reflecting on research objectives, and offering recommendations 

for future research, supported by appendices that provided detailed results, timelines, 

methodologies, and records of dissemination. 
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2 LITERATURE REVIEW 

 

To achieve objecƟves (1) to (5), outlined for this study, which focus on assessing the 

availability, compliance, and completeness of sanitaƟon data in Gauteng in relaƟon to SFD 

requirements, a comprehensive literature review is undertaken. This chapter provides a 

review of the exisƟng body of knowledge on key aspects of sanitaƟon, for example, 

terminology, systems, tools, data management, policy frameworks, and the role of various 

stakeholders in South Africa. 

 

2.1 The structure of the literature review 

 

The literature review provides an analysis of sanitaƟon systems, with a parƟcular focus on 

the SFD as a criƟcal tool in urban sanitaƟon management. It contextualises these within 

broader themes such as global sanitaƟon challenges, FSM, and the regulatory frameworks 

shaping sanitaƟon service delivery. It begins by defining and contextualising sanitaƟon 

terminologies and categorising various sanitaƟon systems based on their technologies and 

applicaƟons. The review then delves into the sanitaƟon service chain, detailing its sequenƟal 

components from containment to final disposal. It explores the role of SFDs in urban 

sanitaƟon management, tracing their historical development, applicaƟons, and 

advancements in regions such as LaƟn America and India. Global sanitaƟon challenges, 

including infrastructural inadequacies, financial constraints, sociocultural barriers, poliƟcal 

and insƟtuƟonal issues, and environmental concerns, are criƟcally analysed, alongside their 

impacts on health, the economy, and society. Issues specific to FSM and unique sanitaƟon 

challenges in South Africa, such as infrastructural and policy limitaƟons, are also examined. 

Furthermore, the review evaluates sanitaƟon management policies, legislaƟon, and 

regulaƟons in South Africa, highlighƟng their influence on data governance and service 

delivery. It concludes by assessing sanitaƟon data collecƟon and reporƟng pracƟces and 

defining the study area, focusing on Gauteng Province and its municipaliƟes; Johannesburg, 

Tshwane, Ekurhuleni, Sedibeng, and West Rand. 
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2.2 SanitaƟon terminologies used  

The definiƟons applied in this study are derived from the Sustainable SanitaƟon Alliance 

(SuSanA, 2018) and Tilley et al. (2014). This is necessary because sanitaƟon terminology and 

management pracƟces are not consistent globally, and the SFD tool uses its definiƟons, 

parƟally adapted from Tilley et al. (2014). Tilley et al. (2014), Compendium of SanitaƟon 

Systems and Technologies, is a book published by Eawag (Department Sandec), which is 

widely cited in the sanitaƟon sector. The 2014 ediƟon is the second, expanded ediƟon, and it 

serves as a comprehensive reference on sanitaƟon. 

 

I. Containment: represents the first stage in the sanitaƟon service chain and is a criƟcal 

component of the SFD. It involves the collecƟon and iniƟal storage of waste, either on-site 

or off-site, depending on the sanitaƟon system. For off-site sanitaƟon, containment 

includes two key elements: (a) the toilet and (b) the infrastructure to which the toilet is 

connected, typically a pipe leading to a sewer network. In on-site sanitaƟon, containment 

encompasses (a) the toilet, (b) the on-site sanitaƟon technology receiving the toilet's 

discharge (e.g., sepƟc tanks or pit latrines), and (c) any secondary technology connected 

to the on-site system, such as a soak pit or local sewer. 

II. Effluent: refers to the liquid output that exits a sanitaƟon technology, typically following 

the separaƟon of solids from blackwater or faecal sludge, or aŌer undergoing parƟal 

treatment. 

III. Emptying: refers to the process of removing faecal sludge from on-site sanitaƟon systems, 

such as sepƟc tanks or pit latrines, either manually or using motorised equipment. 

IV. Faecal Sludge (FS): refers to the waste material derived from on-site sanitaƟon 

technologies or systems, such as pit latrines, sepƟc tanks, or other storage-based faciliƟes. 

V. Off-Site SanitaƟon: refers to a system where excreta, commonly termed wastewater, are 

collected and transported away from the locaƟon where they are generated. This type of 

sanitaƟon relies on a sewer network or similar infrastructure to convey waste to a 

centralised treatment facility. 

On-Site SanitaƟon: refers to sanitaƟon technologies or systems where excreta, oŌen 

termed faecal sludge, are collected, stored, and either empƟed or treated directly at the 

locaƟon where they are generated. These systems are independent of sewer networks and 
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are commonly used in rural, peri-urban, or resource-constrained areas. Examples include 

pit latrines, sepƟc tanks, and composƟng toilets. 

VI. Pit Latrine: is a type of on-site sanitaƟon technology consisƟng of a pit dug into the ground 

to collect and store excreta. 

VII. SanitaƟon Service Chain: is the sequenƟal stages involved in managing excreta, including 

containment, emptying, transport, treatment, and end-use or disposal. 

VIII. SanitaƟon system: is a context-specific arrangement of sanitaƟon technologies and 

services designed to manage faecal sludge and/or wastewater through the key stages of 

the sanitaƟon service chain: containment, emptying, transport, treatment, and end-use 

or disposal. 

IX. SepƟc Tank: is a waterƟght chamber, typically constructed from materials such as 

concrete, brickwork, fibreglass, PVC, or plasƟc, designed for the primary treatment of 

blackwater and greywater. 

X. Blackwater: wastewater that includes a combinaƟon of urine, faeces, and flush water, 

along with anal cleansing water when applicable, or dry cleansing materials. It contains 

disease-causing organisms from faeces and nutrients from urine, both diluted by the flush 

water. 

XI. Greywater: wastewater produced from acƟviƟes such as washing food, clothes, and 

dishes, as well as from bathing, but excludes toilet waste. 

XII. Sewer: is an underground pipe designed to transport blackwater, greywater, and, in some 

cases, stormwater (in the case of a combined sewer system) from individual households 

and other users to treatment faciliƟes. 

XIII. Wastewater: refers to used water that originates from sanitaƟon technologies in 

households and other premises, including domesƟc, industrial, commercial, or agricultural 

locaƟons. However, it excludes the wastewater generated directly by industrial, 

commercial, or agricultural processes. Wastewater also encompasses surface water runoff 

or stormwater, as well as any inflow or infiltraƟon into sewer systems. 

XIV. Open defecaƟon: refers to the pracƟce where individuals defecate in open spaces such as 

fields, forests, bushes, bodies of water, or other unprotected areas due to the absence of 

a toilet. 
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2.3 SanitaƟon systems categories 

 

The categorisaƟon of sanitaƟon systems varies, influenced by factors such as technological 

design, service delivery methods, and the stages of the sanitaƟon service chain. According to 

the Council for ScienƟfic and Industrial Research (CSIR) and the Department of Human 

SeƩlement (2000), sanitaƟon systems can be broadly grouped based on two primary criteria; 

(1) the use of water and (2) the requirement for conveyance. 

Group 1: No Water Added – Requiring Conveyance 

It includes sanitaƟon systems where water is not used for human waste management, but the 

human waste must be conveyed off-site for treatment or disposal. An example is the chemical 

toilet, which is typically used for temporary applicaƟons such as construcƟon sites, events, or 

during emergencies. These toilets rely on chemical soluƟons to break down human waste and 

control odours within a sealed holding tank. Once full, the tank is empƟed and the human 

waste is transported to a treatment facility for processing (CSIR, 2000). 

Group 2: No Water Added – No Conveyance 

It includes sanitaƟon systems where water is not used for flushing, and human waste does not 

require external conveyance for treatment, as it is treated and stored on-site. These systems 

are designed to operate efficiently in areas with limited water resources and infrastructure. 

Examples include the venƟlated improved pit (VIP) toilet, venƟlated improved double-pit 

toilet, venƟlated vault toilet, and the urine-diversion toilet (CSIR, 2000). 

Group 3: Water Added – Requiring Conveyance 

It includes sanitaƟon systems where water is used to flush human waste, and the wastewater 

is conveyed to a centralised treatment facility. Full waterborne sanitaƟon is a prime example, 

involving the use of flush toilets connected to a sewer system that transports human waste to 

treatment plants. They require significant infrastructure investment, including sewer 

networks and centralised treatment faciliƟes, and are reliant on a consistent water supply 

(CSIR, 2000). 

 

Group 4: Water Added – No Conveyance 

It includes sanitaƟon systems such as flushing toilets with sepƟc tanks and subsurface soil 

absorpƟon fields and low-flow on-site sanitaƟon systems like the Aqua-privy toilet, which use 

water for human waste removal but do not require external conveyance to a centralised 
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treatment facility. In these systems, human waste is flushed into a sepƟc tank, where it 

undergoes iniƟal treatment, with liquid effluent being filtered through the soil in an 

absorpƟon field. The Aqua-privy toilet, a low-flow system, uses minimal water to flush human 

waste into a holding tank, where it undergoes primary treatment. Both systems treat human 

waste on-site, eliminaƟng the need for extensive infrastructure like sewer lines and 

centralised treatment plants (CSIR, 2000). 

 

2.4 SanitaƟon service chain 

 

The sanitaƟon service chain comprises five key stages: containment, emptying, transport, 

treatment, and reuse/disposal, as illustrated in Figure 1 (Harada et al., 2016). Notably, in some 

frameworks, the sanitaƟon service chain is divided into six stages, incorporaƟng capture as an 

addiƟonal stage before containment, followed by emptying, transport, treatment, and 

reuse/disposal (UNICEF, 2020). In this study first stage is containment, this stage focuses on 

the manner in which faecal waste is held, disƟnguishing between on-site and off-site 

sanitaƟon faciliƟes. On-site containment methods include latrines connected to piped 

sewerage or sepƟc tanks, pit latrines, and container-based sanitaƟon systems, and Off-site 

sanitaƟon refers to systems where human waste is collected from individual households or 

faciliƟes and transported to a centralised locaƟon for treatment or disposal. Unlike on-site 

systems (e.g., pit latrines or sepƟc tanks), which manage waste at or near the point of 

generaƟon, off-site systems typically involve a network of sewers or trucks to convey human 

waste to a treatment plant or other disposal facility. These diverse containment approaches 

set the foundaƟon for the subsequent stages of the sanitaƟon service chain (ValeƩe and 

Colon, 2024; United NaƟons Children's Fund and World Health OrganisaƟon, 2024). 

The sanitaƟon service chain involves a series of interconnected stages designed to manage 

human waste safely and efficiently. Following the containment stage, the chain progresses to 

the emptying stage, where human waste that has accumulated in faciliƟes such as pits, tanks, 

or containers is removed using efficient and hygienic methods (UNICEF, 2020). This is a criƟcal 

step to ensure that human waste is handled safely without causing exposure to harmful 

pathogens. Honeysuckers (vacuum trucks) are commonly used for mechanised emptying of 

wastewater and faecal sludge from sepƟc tanks, lined pits, or holding tanks. The truck uses a 



23 
 

sucƟon pump to draw the contents through a hose into its storage tank, aŌer which the load 

is transported to a designated treatment or disposal facility. This method is efficient for both 

liquid and semi-liquid waste, although thicker sludge may require agitaƟon before pumping. 

In areas with limited access, smaller mechanised devices such as the Vacuum, Gulper, or 

MAPET may be used as alternaƟves. Once empƟed, the collected waste is securely 

transported to designated treatment faciliƟes, ensuring that it is moved in a manner that 

minimises risks of leakage or contaminaƟon, thereby prevenƟng the spread of disease 

(UNICEF, 2020). 

Efficient monitoring and regulaƟon, enforced by governmental and regulatory bodies, play an 

integral role in maintaining health and environmental standards throughout the sanitaƟon 

service chain (WHO, 2018). The harmonious funcƟon of these components, encompassing 

containment, emptying, transportaƟon, treatment, and disposal/reuse, collecƟvely 

contributes to public health, environmental sustainability, and the overall well-being of 

socieƟes. 

 
Figure 1: SanitaƟon service chain (Harada et al., 2016) 
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2.5 Shit Flow Diagram 

 

The Sustainable SanitaƟon Alliance (SuSanA) defines the SFD as a snapshot of the general 

sanitaƟon condiƟons throughout a city, including both on-site and off-site sanitaƟon faciliƟes 

(see Figure 2). It is a global network that aims to promote sustainable sanitaƟon systems. It 

brings together individuals, organisaƟons, governments, and researchers to collaborate, share 

knowledge, and develop innovaƟve soluƟons to sanitaƟon challenges worldwide. SFD traces 

the transit of excreta across the sanitaƟon chain, which includes containment, emptying, 

transport, treatment, and reuse or/and disposal. It depicts the proporƟon of a city’s excreta 

that is treated safely and the locaƟons where faecal contaminaƟon occurs (SuSanA, 2018). 

Mapping these flows highlights areas of the sanitaƟon system that are poorly monitored or 

unmetered. These areas are not rouƟnely tracked, management and maintenance issues such 

as leaks or blockages oŌen go unnoƟced, despite their impact on overall system performance. 

 

The illustraƟon and layout are basic enough for non-sanitaƟon specialists to interpret. This is 

essenƟal for establishing a shared understanding and a common vocabulary to discuss the 

city's sanitaƟon dilemma, such as where the primary difficulƟes lie and what it would take to 

achieve a city-wide inclusive sanitaƟon. The SuSanA website, a global repository of SFDs, 

currently houses reports for over 150 ciƟes in Africa, Asia, and South America which 

developed SFDs since 2014. It has assisted in the improvement of the planning framework for 

urban sanitaƟon services for 150 million people (Susmita et al., 2022). 

Figure 2 shows a visual representaƟon of the sanitaƟon chain, highlighƟng the various routes 

taken by faecal waste within a populaƟon. The width of the arrows and the percentages shown 

represent the proporƟon of the populaƟon whose faecal waste takes each route, and the 

colour of the arrows indicates whether the faecal waste is safely or unsafely managed. Green 

indicates safely managed faecal waste, which means that it is properly contained, transported, 

treated, and disposed of in a manner that protects human health and the environment. On 

the other hand, red indicates unsafely managed faecal waste, which means that the waste is 

not adequately contained, transported, or treated, posing risks of contaminaƟon and 

potenƟal harm to public health and the environment. The direcƟon of the arrow moves from 

one sanitaƟon chain to another, ending at a safe disposal area or unsafe disposal area, which 

includes but is not limited to the neighbourhood or city. 
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Figure 2: SFD example (SFD-PI, 2018a) 

 

 Uses of Shit Flow Diagrams (SFDs) in Urban SanitaƟon Management 

 

The SFD is an essenƟal tool, but does not solve problems on its own. Instead, it iniƟates crucial 

discussions among experts and stakeholders. The iniƟal SFD developed was in 2014 as part of 

an assessment of FSM pracƟces across 12 ciƟes. When presented to the city's stakeholders, 

the SFD highlighted a criƟcal concern: although only 1% of the populaƟon engaged in open 

defecaƟon, an alarming 98% of the city's faecal waste was not being managed safely (BlackeƩ 

et al., 2014). 

SFD reports play a crucial role in enhancing diagnosƟcs and facilitaƟng targeted intervenƟons 

at the city level. To maximise the value of a report, it should include a graphic along with a 

detailed set of criƟcal informaƟon on the sanitaƟon service delivery context of a city, 

transparently referencing all the data sources used. Without this comprehensive approach, 

sustainable soluƟons are difficult to achieve.  

PresenƟng an SFD graphic to a key decision maker establishes the tone for producƟve 

discourse, providing a clear and common ground for discussion (SuSana, 2018). These 

discussions can occur against various backgrounds. For example, in BabaƟ town, Tanzania, 

four key stakeholders of urban sanitaƟon uƟlised the city's SFD as a starƟng point, fostering a 
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joint understanding of the status quo and informing discussions on possible futures for the 

city (Joseph and Priya, 2018). In India, the SFD has been seamlessly integrated into the 

ministry's toolkit, complemenƟng the NaƟonal Urban SanitaƟon Policy and enhancing 

communicaƟon among experts while providing valuable informaƟon for the public (Pearl et 

al., 2020). 

 

 IniƟal development of the Shit Flow Diagram  

 

In a comprehensive study, Blacket et al. (2014) invesƟgated FSM across 12 ciƟes in diverse 

countries, including Bolivia, Honduras, Nicaragua, Mozambique, Senegal, Uganda, 

Bangladesh, India, Cambodia, Indonesia, and the Philippines. The aim was to analyse the 

difficulƟes of FSM in ciƟes that vary in terms of geographical locaƟon, size, type, and level of 

service delivery. The researchers uƟlised the service chain concept as a framework to examine 

the physical flow of faecal waste within the system. This approach provides valuable 

understanding of the dynamics of faecal waste management across different urban contexts. 

AddiƟonally, SFD were developed as tools to briefly summarise the outcomes at the city level 

and idenƟfy key boƩlenecks in the management of faecal waste. The SFD proved instrumental 

in offering a visual representaƟon of the faecal waste management process, aiding in the 

idenƟficaƟon of areas requiring aƩenƟon and improvement within urban sanitaƟon systems. 

 

The key findings of Blacket et al. (2014) study shown in Table 1 concerning FSM emphasise 

significant challenges and gaps in current pracƟces highlighted in red. Notably, nearly two-

thirds of the households in the examined ciƟes relied on on-site sanitaƟon faciliƟes, but the 

safe FSM was achieved for only approximately 22% of the households on average. 

Furthermore, in just 2 of the 12 studied ciƟes, (i.e., Palu city in Indonesia and Dumaguete in 

the Philippines), over 50% of households using on-site systems adequately managed their 

faecal waste indicated with brackets in Table 1. FSM, characterised by unsystemaƟc and 

unplanned approaches primarily provided by informal private service providers, is not given 

aƩenƟon by policymakers. While commonly perceived as a temporary soluƟon for informal 

areas, FSM serves legal seƩlements as well. Policymaking tends to favour sewerage over FSM, 

and there is a notable scarcity of data and informaƟon on the subject (Peal et al., 2014). 

Technical and insƟtuƟonal challenges compound the issue, including poorly regulated faecal 
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sludge collecƟon, prevalent illegal dumping, inadequately constructed toilets that do not 

consider emptying, widespread unhygienic manual emptying, and a lack of appropriate 

treatment and disposal faciliƟes. Moreover, there are insufficient empirical data for esƟmaƟng 

faecal sludge accumulaƟon rates and the demand for management services, emphasising the 

pressing need for comprehensive improvements in current sanitaƟon pracƟces (Blacket et al., 

2014). 

 

Table 1: Overview of faecal sludge management services in the 12 ciƟes 

 

 

 Advancements since the iniƟal SFD: LaƟn America- Focus on Bolivia 

 

The evoluƟon of SFDs between 2013 and 2016 for Santa Cruz are shown in Figure 3 and Figure 

4, respecƟvely. In the Peal et al. (2014) SFD report, it was esƟmated that approximately 60% 

of faecal waste in Santa Cruz is safely disposed, primarily from households connected to 

sewers or those with safely covered pits. However, a considerable volume is discharged 

unsafely because of open defecaƟon or inadequate on-site faciliƟes. Furtlong's (2016) study, 

three years later, indicated a significant improvement, with 70% of excreta considered safely 

managed. The difference in findings is aƩributed to differing definiƟons of "safely managed." 

In Furlong's 2016 report, it referred to the low risk of faecal contaminaƟon entering the water 
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supply due to high piped water usage. However, the SFD report by Peal et al. (2014) adopted 

a broader perspecƟve, classifying 29% of excreta as safely managed while emphasising a focus 

on broader environmental risks. This difference in definiƟons impacts the classificaƟon of on-

site sanitaƟon systems, highlighƟng the need for precise terminology in assessing 

management effecƟveness.

 
Figure 3: Santa Cruz SFD (Peal et al., 2014) 

 
Figure 4: Santa Cruz SFD (Furlong., 2016) 
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 Advancements since the iniƟal SFD: India 

 

The Indian government, with support from the Bill and Melinda Gates FoundaƟon, uƟlised the 

SFD generated under the Swachh Bharat Mission to evaluate and implement alternaƟves for 

improving sanitaƟon in India, aiming to eliminate open defecaƟon (Susmita et al., 2022). The 

achievements in the previous decade paved the way for universal sanitaƟon access in India 

(Sankara, 2022). Through training programs and disseminaƟon iniƟaƟves, the Deutsche 

GesellschaŌ für InternaƟonale Zusammenarbeit (GIZ), who manage the SFD on behalf of 

SuSanA, and the Centre for Science and Environment (CSE) in New Delhi took up the project 

in India to help government officials visualise the sanitaƟon status in their ciƟes (Furlong, 

2016). In India, SFDs have been widely used as an advocacy tool. As at 2022, CSE has provided 

SFDs to 66 ciƟes in UƩar Pradesh to kick off a state-wide project to manage faecal sludge (CSE, 

2022). SFDs have since been developed for hundreds of Indian ciƟes and towns. 

Significant advancements following the iniƟal SFD in South Asia, specifically Bijnor, India, have 

been observed (Rohila et al., 2020). The SFD reports for 2017 and 2020, represented in Figure 

5 and Figure 6, respecƟvely, reveal improvement of faecal waste management. According to 

Rohilla et al. (2017), the percentage of faecal waste unsafely disposed of was reported to be 

98%. However, Rohilla et al. (2017) indicates a substanƟal improvement of faecal waste 

management, with the unsafely disposed faecal waste reduced to 59% in Bijnor, UƩar 

Pradesh. 
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Figure 5: Bijnor India SFD (Rohilla et al., 2017) 

 
Figure 6: Bijnor India SFD (Rohilla et al., 2020)
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2.6 Global sanitaƟon challenges 

 

The right to basic water and sanitaƟon has been recognised as a fundamental human right 

(Beail-Farkas, 2012). It is also stated in UN SDG 6 and SDG 10 "to ensure that all people have 

equal access to water and sanitaƟon services," "to eliminate inequality and promote 

inclusiveness" (UN, 2015). However, according to the WHO/UNICEF Joint Monitoring 

Programme 2020, 779 million people in Africa sƟll lack basic sanitaƟon, including 208 million 

who pracƟce open defecaƟon (WHO/UNICEF, 2022). According to Bayu et al. (2020), unequal 

access to sanitaƟon services in developing countries is influenced by the social and poliƟcal 

components of water governance. 

Achieving SDG 6.2, which focuses on ensuring access to adequate and equitable sanitaƟon 

and hygiene, requires more than just the development of sanitaƟon infrastructure. While 

naƟonal organisaƟons oŌen prioriƟse building sanitaƟon faciliƟes, the criƟcal aspects of 

service delivery—such as effecƟve monitoring and maintenance—are frequently overlooked 

(Department of Water and SanitaƟon, 2023). This lack of aƩenƟon to the sustainability of 

sanitaƟon services can lead to deterioraƟng infrastructure, insufficient access in underserved 

communiƟes, and increased health risks due to poor sanitaƟon (Majikijela, 2007). Focusing 

solely on infrastructure without adequate post-construcƟon management hinders long-term 

progress toward meeƟng sanitaƟon goals (Winkler, 2015). As a result, it is imperaƟve to adopt 

a holisƟc approach that includes regular monitoring, maintenance, and data collecƟon to 

ensure that sanitaƟon services are sustainable and meet the needs of all communiƟes (DWS, 

2023). The lack of knowledge and a culture of poor sanitaƟon management significantly 

contribute to the ongoing sanitaƟon challenges in many regions, parƟcularly in developing 

countries. As Biswas et al. (2021) highlight, inadequate understanding of proper sanitaƟon 

pracƟces, coupled with cultural aƫtudes that do not prioriƟse sanitaƟon, oŌen leads to poor 

hygiene, mismanagement of waste, and inefficient waste disposal methods. These issues are 

exacerbated when communiƟes do not see sanitaƟon as a fundamental right or a priority, 

further hindering efforts to improve infrastructure and services. 
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  Inadequate Infrastructure 

 

Inadequate infrastructure is one of the most pressing challenges in global sanitaƟon, 

parƟcularly in low- and middle-income countries. The infrastructure required to support safe 

sanitaƟon—such as sewer systems, wastewater treatment plants, and clean water supplies—

is either underdeveloped or non-existent in many regions. This deficit is especially severe in 

rural areas and informal urban seƩlements, where the cost of installing and maintaining 

sanitaƟon systems is oŌen prohibiƟve (HuƩon & Chase, 2016). In such seƫngs, people 

frequently rely on unimproved sanitaƟon faciliƟes, such as pit latrines or open defaecaƟons, 

which pose significant health risks due to the contaminaƟon of water sources and the spread 

of diseases such as cholera and diarrhoeal illnesses (Graham & PolizzoƩo, 2013). 

The infrastructure challenge is exacerbated by rapid urbanisaƟon, parƟcularly in developing 

countries. As ciƟes expand, the demand for sanitaƟon services grows, oŌen outpacing the 

capacity of exisƟng infrastructure. This leads to overcrowding, increased waste generaƟon, 

and strain on already inadequate sanitaƟon systems. Urban areas in sub-Saharan Africa and 

South Asia, for example, are struggling to manage the waste generated by rapidly growing 

populaƟons, leading to widespread public health issues (UNICEF, 2020). Moreover, many 

governments lack the financial resources and technical experƟse to expand and maintain 

sanitaƟon infrastructure effecƟvely, further complicaƟng efforts to improve sanitaƟon 

coverage (World Bank, 2016). 

 

  Financial Constraints 

 

Financial constraints are a significant barrier to improving global sanitaƟon. The costs 

associated with building and maintaining sanitaƟon infrastructure, implemenƟng sanitaƟon 

programs, and providing sanitaƟon services are substanƟal. Many low- and middle-income 

countries lack the necessary financial resources to meet these costs, resulƟng in significant 

gaps in sanitaƟon coverage (HuƩon & Varughese, 2016). According to esƟmates by the World 

Bank, achieving universal access to basic sanitaƟon by 2030, as outlined in the Sustainable 

Development Goals (SDGs), will require an annual investment of $114 billion in capital alone 

(World Bank, 2016). However, current funding levels fall far short of this target, leaving many 

countries unable to provide even basic sanitaƟon services to their populaƟons. 
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In many low-income countries, reliance on external aid and donor funding to finance 

sanitaƟon projects is common. While such funding is crucial, it is oŌen unpredictable and 

insufficient to meet long-term needs (HuƩon & Chase, 2016). The dependence on external 

funding can also lead to a lack of ownership and commitment from local governments, 

undermining the sustainability of sanitaƟon projects. Moreover, the allocaƟon of funds is 

frequently skewed toward urban areas, where infrastructure investments are seen as more 

cost-effecƟve, leaving rural and marginalised communiƟes without adequate resources for 

sanitaƟon improvement. 

Furthermore, the prioriƟsaƟon of sanitaƟon within naƟonal budgets is oŌen low. CompeƟng 

demands for limited public resources mean that sanitaƟon oŌen receives less aƩenƟon than 

other sectors do, such as educaƟon, healthcare, or defence. This underinvestment is a major 

obstacle to progress in achieving global sanitaƟon targets and addressing the needs of the 

most vulnerable populaƟons (Bartram & Cairncross, 2010). 

 

  Sociocultural and behavioural barriers 

 

Sociocultural and behavioural factors significantly influence sanitaƟon pracƟces and pose 

substanƟal challenges to improving global sanitaƟon. In many communiƟes, tradiƟonal 

beliefs, taboos, and social norms shape aƫtudes toward sanitaƟon and hygiene, oŌen leading 

to resistance to change (Jenkins & ScoƩ, 2007). For example, in some cultures, discussions 

about sanitaƟon, parƟcularly concerning human waste, are considered taboo, making it 

difficult to promote the adopƟon of safe sanitaƟon pracƟces. AddiƟonally, in many socieƟes, 

gender dynamics play a criƟcal role in access to sanitaƟon. Women face significant challenges 

in accessing sanitaƟon faciliƟes because of privacy concerns, safety issues, and cultural 

restricƟons that limit their mobility and use of shared faciliƟes (Sommer et al., 2015). 

Behavioural factors such as a lack of awareness about the importance of sanitaƟon and 

hygiene further complicate efforts to improve sanitaƟon. In many low-income seƫngs, people 

may not fully understand the health risks associated with poor sanitaƟon, leading to a low 

demand for improved sanitaƟon faciliƟes (Bhagwat et al.,2022). For example, the pracƟce of 

open defecaƟon remains prevalent in many parts of South Asia and sub-Saharan Africa, not 

only because of a lack of access to sanitaƟon faciliƟes but also because of deeply ingrained 

cultural pracƟces (Coffey et al., 2014). Efforts to change behaviours through sanitaƟon 
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markeƟng, educaƟon, and community engagement are crucial but oŌen require significant 

Ɵme, resources, and cultural sensiƟvity. 

Sociocultural barriers also intersect with economic and educaƟonal inequaliƟes, further 

complicaƟng efforts to improve sanitaƟon. For example, households in poorer communiƟes 

may prioriƟse immediate survival needs over investments in sanitaƟon, whereas low levels of 

educaƟon may limit the understanding of the health benefits of improved sanitaƟon (Harris 

et al., 2017). Addressing these barriers requires a mulƟfaceted approach that includes not 

only infrastructure development but also community-based intervenƟons that respect and 

incorporate local cultural pracƟces. 

 

 PoliƟcal and InsƟtuƟonal Challenges 

 

PoliƟcal and insƟtuƟonal challenges are significant obstacles to improving global sanitaƟon. 

In many countries, sanitaƟon is not prioriƟsed as a public health issue, leading to a lack of 

poliƟcal will and inadequate policy frameworks (Bartram & Cairncross, 2010). Even where 

sanitaƟon policies exist, they are oŌen poorly implemented due to weak governance 

structures, corrupƟon, and a lack of coordinaƟon among different government agencies. This 

can result in fragmented and ineffecƟve sanitaƟon programs that fail to reach those most in 

need. 

The lack of poliƟcal commitment to sanitaƟon is oŌen reflected in naƟonal budgets, where 

sanitaƟon typically receives minimal funding compared with other sectors. This 

underinvestment hampers efforts to expand sanitaƟon coverage and improve service delivery, 

parƟcularly in rural and marginalised areas. Moreover, poliƟcal instability in some regions 

further complicates the implementaƟon of sanitaƟon programs, as changing governments and 

policies can disrupt long-term planning and investment in the sector (Cronk & Bartram, 2018). 

InsƟtuƟonal challenges also include the capacity limitaƟons of local governments and 

agencies responsible for sanitaƟon services. In many low- and middle-income countries, the 

insƟtuƟons tasked with managing sanitaƟon are under resourced, understaffed, and lack the 

technical experƟse needed to design and implement effecƟve sanitaƟon programs (HuƩon & 

Chase, 2016). This insƟtuƟonal weakness is compounded by a lack of data and monitoring 

systems, making it difficult to assess the effecƟveness of sanitaƟon intervenƟons and to hold 

service providers accountable. 
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CoordinaƟon between different government agencies, NGOs, and the private sector is oŌen 

lacking, leading to inefficiencies and duplicaƟon of efforts. For example, in many countries, 

mulƟple agencies are responsible for different aspects of water and sanitaƟon, leading to 

overlapping mandates and unclear lines of responsibility (Bartram et al., 2014). This lack of 

coordinaƟon can result in fragmented service delivery, with some communiƟes receiving 

mulƟple intervenƟons while others are neglected. 

AddiƟonally, corrupƟon and mismanagement of resources pose significant challenges to 

improving sanitaƟon. In some countries, funds allocated for sanitaƟon are siphoned off or 

misused, leading to delays in project implementaƟon and substandard infrastructure 

(Transparency InternaƟonal, 2008). Addressing these poliƟcal and insƟtuƟonal challenges 

requires stronger governance structures, greater transparency and accountability, and a 

commitment to prioriƟsing sanitaƟon as a key component of public health. 

 

  Environmental challenges 

 

Environmental challenges are increasingly complicaƟng efforts to improve sanitaƟon 

worldwide. Climate change, for example, has had profound impacts on water resources and 

sanitaƟon systems worldwide. Rising temperatures, changing precipitaƟon paƩerns, and 

more frequent extreme weather events, such as floods, droughts, and storms, disrupt water 

supplies and damage sanitaƟon infrastructure (Howard et al., 2010). Floods can overwhelm 

sanitaƟon systems, leading to overflow of latrines and sepƟc tanks, the contaminaƟon of 

water sources, and the spread of waterborne diseases. Droughts, on the other hand, 

exacerbate water scarcity, making it difficult to maintain adequate sanitaƟon and hygiene 

pracƟces, parƟcularly in arid and semiarid regions. 

 

The impact of climate change on sanitaƟon is parƟcularly acute in low- and middle-income 

countries, where infrastructure is oŌen ill equipped to cope with extreme weather events. For 

example, many rural communiƟes in sub-Saharan Africa rely on pit latrines, which are 

vulnerable to flooding and can easily contaminate local water sources (Graham & PolizzoƩo, 

2013). In coastal regions, rising sea levels and saltwater intrusion threaten the viability of 

exisƟng sanitaƟon systems, leading to the need for costly and complex adaptaƟons (Howard 

et al., 2010). 
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In addiƟon to climate change, environmental degradaƟon poses significant challenges to 

sanitaƟon. DeforestaƟon, land degradaƟon, and the loss of wetlands reduce the availability of 

clean water and increase the vulnerability of communiƟes to waterborne diseases. The 

polluƟon of water bodies by industrial waste, agricultural runoff, and untreated sewage 

further exacerbates the sanitaƟon crisis, parƟcularly in densely populated urban areas (Prüss-

Ustün et al., 2019). In many ciƟes in developing countries, untreated sewage is discharged 

directly into rivers and oceans, leading to the contaminaƟon of water supplies and posing 

significant public health risks (UNEP, 2016). 

 

 CollecƟng, Managing, and ReporƟng SanitaƟon Data 

 

SanitaƟon data collecƟon, management, and reporƟng are essenƟal components of global 

health and environmental monitoring systems. However, these processes are fraught with 

numerous challenges that hinder the effecƟve management and uƟlisaƟon of sanitaƟon data. 

These challenges are parƟcularly pronounced in low- and middle-income countries, where 

infrastructure, financial resources, and technical experƟse are oŌen lacking. 

 

1. Inadequate Infrastructure for Data CollecƟon 

One of the most significant challenges in collecƟng sanitaƟon data is the lack of adequate 

infrastructure. In many regions, especially in low-income countries, the systems necessary for 

monitoring and recording sanitaƟon data are either non-existent or poorly maintained 

(HuƩon & Chase, 2016). For example, in rural areas and informal seƩlements, the absence of 

formalised sanitaƟon faciliƟes makes it difficult to gather accurate data on sanitaƟon access 

and usage. AddiƟonally, the lack of reliable water supply and sewage systems further 

complicates data collecƟon efforts, as these are oŌen key indicators of sanitaƟon quality 

(Graham & PolizzoƩo, 2013). 

 

2. Limited Financial Resources 

The collecƟon and management of sanitaƟon data require substanƟal financial investments, 

which are oŌen beyond the reach of many developing countries. Financial constraints can lead 

to underfunding of data collecƟon iniƟaƟves, resulƟng in incomplete or outdated data (WHO, 

2019). In some cases, the costs associated with data collecƟon, such as employing field staff, 
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purchasing equipment, and maintaining databases, are prohibiƟvely high, leading to reliance 

on sporadic surveys rather than conƟnuous monitoring (JMP, 2021). This lack of consistent 

funding hampers the ability to develop comprehensive datasets that can inform effecƟve 

sanitaƟon policies and intervenƟons. 

 

3. Insufficient Technical ExperƟse 

Another major challenge is the lack of technical experƟse required for the collecƟon, 

management, and analysis of sanitaƟon data. In many developing countries, trained 

professionals who can design and implement effecƟve data collecƟon methodologies, manage 

large datasets, and conduct sophisƟcated analyses are lacking (Cronk & Bartram, 2018). These 

skill gaps oŌen result in poor data quality, with errors in data collecƟon, processing, and 

reporƟng. Furthermore, the limited availability of training programs and resources for building 

capacity in data management exacerbates this issue, resulƟng in many countries being ill 

equipped to handle the complexiƟes of sanitaƟon data. 

 

4. Variability in Data CollecƟon Methodologies 

The lack of standardised methodologies for collecƟng sanitaƟon data is a significant challenge 

globally. Different countries and regions oŌen employ varying techniques and metrics for 

measuring sanitaƟon indicators, making it difficult to compare data across different contexts 

(Bartram et al., 2014). This variability can lead to inconsistencies in reported data, 

complicaƟng efforts to track global progress in sanitaƟon targets, such as those outlined in the 

Sustainable Development Goals (SDGs). For example, while some regions may focus on access 

to sanitaƟon faciliƟes, others may emphasise the quality of these faciliƟes, leading to 

discrepancies in the reported data (WHO & UNICEF, 2021). 

 

5. PoliƟcal and InsƟtuƟonal Barriers 

PoliƟcal and insƟtuƟonal barriers also play a significant role in hindering the effecƟve 

collecƟon, management, and reporƟng of sanitaƟon data. In some cases, governments may 

lack the poliƟcal will to invest in sanitaƟon data collecƟon or may prioriƟse other sectors over 

sanitaƟon (WHO, 2019). AddiƟonally, bureaucraƟc inefficiencies, corrupƟon, and a lack of 

coordinaƟon between different government agencies can impede the flow of informaƟon and 
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result in fragmented or incomplete datasets. These barriers are parƟcularly pronounced in 

regions with unstable governments or where sanitaƟon is not seen as a priority. 

 

6. Technological Constraints 

While advances in technology have the potenƟal to revoluƟonise sanitaƟon data collecƟon 

and management, technological constraints remain a significant challenge in many parts of 

the world. Limited access to modern data collecƟon tools, such as geographic informaƟon 

systems (GISs), mobile data collecƟon apps, and data management soŌware, hinders the 

ability to gather, analyse, and report sanitaƟon data efficiently (Crocker et al., 2017). In regions 

with poor internet connecƟvity, data transmission and real-Ɵme reporƟng are also severely 

constrained, leading to delays and potenƟal data loss. 

 

2.7 Impact of global sanitaƟon challenges 

 

Global sanitaƟon challenges represent one of the most pressing public health and 

environmental issues, with significant implicaƟons for human well-being, economic 

development, and ecological sustainability. 

 

 Health Impacts 

 

Owing to a lack of sanitaƟon infrastructure, 9% of the world's populaƟon is forced to pracƟce 

open defecaƟon, resulƟng in faeces contaminaƟng water sources, which exposes vulnerable 

communiƟes to hazardous bacteria and viruses that can cause fatal infecƟons; these places 

further strain on already overburdened healthcare systems (WaterAid, 2020). According to 

Kayembe et al. (2018), the microbiological analysis of water samples collected from the Kololo 

River of the Congo River, also known as Jerusalem River, revealed that during the rainy season, 

the wells and rivers are significantly contaminated with faeces and do not meet WHO 

guidelines for use. The introducƟon of microbes from rivers and wells into the urban 

environment raises the overall potenƟal risk of human infecƟon in one of several ways as 

indicated on Figure 7: through direct ingesƟon, through the presence of a potenƟal source of 
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bacterial contaminaƟon in uncooked foods, or through contaminaƟon that occurs during 

recreaƟonal acƟviƟes (Kayembe et al.,2018). 

 

 
Figure 7: F Diagram (Environment and Public Health OrganisaƟon (ENPHO), 2018) 

According to esƟmates provided by the WHO/UNICEF (2020), adequate WASH services could 

have saved 1.9 million deaths but resulted in the loss of nearly 120 million disability-adjusted 

life years. They also emphasise how improper sanitaƟon is a factor in approximately 830,000 

fataliƟes and over 49 million disability-adjusted life years (DALYs) lost owing to diarrheal 

infecƟons, in addiƟon to a great number of other factors (WHO/UNICEF, 2020). Unfortunately, 

owing to a lack of access to adequate sanitaƟon, 525 000 children under the age of five lose 

their lives to diarrhoea-related illnesses each year (WHO, 2017). In Ethiopia, unsafe and 

inadequate water supplies, together with poor hygiene and sanitaƟon pracƟces, are the root 

causes of 60–80% of communicable diseases (Soboksa et al., 2020). 

 

 Economic impact 

 

Oxford Economics (2016) conducted a study to explain the costs of inadequate sanitaƟon and 

reported that the difficulty in accessing public sanitaƟon faciliƟes consumes Ɵme that could 

otherwise be spent on economic acƟviƟes. As a result, these acƟviƟes have a negaƟve impact 

on the economy, or there may be a negaƟve impact on producƟvity due to illnesses caused by 
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a lack of sanitaƟon. Furthermore, premature death places economic strain on the family and 

country because the lost potenƟal revenue from each life has not lived fully, and finally, 

sanitaƟon-related sickness treatment, whether provided by the state or paid for by the 

individual, drains money from the economy that could have been spent elsewhere. 

Van Minh et al. (2011) reported that poor sanitaƟon can lead to significant financial 

expenditures associated with illness and mortality. Inadequate sanitaƟon not only impacts 

health but also leads to inefficiencies, such as the waste of Ɵme and effort due to the locaƟon 

of sanitaƟon faciliƟes, which may be either too far away or insufficient in number. This can 

lead to significant inconvenience for communiƟes, forcing individuals to spend excessive Ɵme 

searching for or traveling to these faciliƟes, which could otherwise be spent producƟvely 

(Sutherland et al., 2014). Moreover, the lack of accessible sanitaƟon faciliƟes can also result 

in a loss of revenue, parƟcularly in areas dependent on tourism. Tourists are oŌen deterred 

from visiƟng regions with poor sanitaƟon infrastructure, which affects local economies by 

reducing the number of visitors and, consequently, revenue from tourism-related acƟviƟes 

(Majikijela, 2007). According to research based on 2006 data, poor sanitaƟon costs India 

approximately 6.4% of its GDP, which is more than the GDP of all but five of the country's 

states (WHO, 2014). This highlights the significant economic burden of inadequate sanitaƟon 

infrastructure, which not only affects public health but also sƟfles broader economic 

development by diverƟng resources away from more producƟve uses. The Swachh Bharat 

Mission (SBM) was the largest campaign undertaken in India between 2014 and 2019, and its 

goals were to end the pracƟce of open defecaƟon and improve the management of solid 

waste. The NaƟonal Faecal Sludge and Septage Management Alliance, Sustainable SanitaƟon 

Alliance, and InternaƟonal Water AssociaƟon all partnered to make the campaign successful 

(NFSSM Alliance and NiTi Aayog, 2021). The SuSanA India chapter contributed to the Clean 

India Campaign Swachh Bharat Abhiyan of the Indian Government by promoƟng sanitaƟon 

discussions and by integraƟng the Indian and global discourse on sustainable sanitaƟon using 

the SFD to educate stakeholders from various backgrounds on the state of citywide sanitaƟon 

(Panesar et al., 2022). This campaign was a success, and a subsequent study revealed annual 

cost reducƟons per household, with savings on medical costs (WHO/UNICEF, 2020). 
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 Social impacts 

 

The educaƟon and livelihoods of billions of people worldwide are directly impacted by 

inadequate or non-existent sanitary faciliƟes, and some groups—such as women and girls—

are disproporƟonately affected (WHO/UNICEF, 2020; WaterAid, 2020; Pearson et al., 2008). A 

lack of access to water for handwashing, sanitary pad disposal opƟons, and WASH faciliƟes 

puts women and girls at risk of facing challenges in maintaining their menstrual hygiene 

(Yongsi, 2021). According to a study by Krenz and Strulik (2019), which Nunbogu et al. (2022) 

menƟon, it is extremely difficult for women to manage their periods with the dignity and 

privacy they deserve, which has an impact on their involvement in school. This makes it 

difficult for them to be involved in their educaƟon. Nunbogu et al. (2022) also stated that the 

absence of sanitary faciliƟes and services increases the risk of gender-based violence. 

Inadequate sanitaƟon services violate the dignity of people with disabiliƟes and inconƟnence 

in various ways. Garofolo, (2022), shows that despite the Swachh Bharat Mission, the largest 

sanitaƟon iniƟaƟve in India, there are sƟll issues with sanitaƟon faciliƟes accommodaƟng 

everyone. For example, certain restrooms may be accessible for wheelchair users but not for 

those with other disabiliƟes because of their varying layouts and absence of tangible 

elements, which makes them challenging for those who are visually impaired. According to 

Getahun et al. (2022), disabled people with low socioeconomic levels are more likely to live in 

areas with inaccessible toilets than wealthy people are. 

 

2.8 Faecal Sludge Management issues 

 

The term FSM is not used directly in Sustainable Development Goal 6, although it is 

encompassed by the phrase safely managed sanitaƟon services (CAWST, 2016). Faecal sludge 

must be safely contained on-site, then empƟed, transferred to a treatment plant, processed, 

and used for resource recovery or safe disposal (Hidenori et al., 2016). Failure to manage 

faecal sludge effecƟvely is directly accountable for the negaƟve consequences for human 

health and the environment worldwide. It is not enough to just construct a latrine to ensure 

proper sanitaƟon and public health. Untreated faecal sludge penetrates the environment and 

contaminates drinking water sources in the absence of FSM services. CAWST (2016) suggests 
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that FSM is equivalent to poor open defecaƟon as they have equal impact on society, economy 

and the environment. 

Simiyu et al. (2021) reported that one of the problems with FSM in Nakuru town, Kenya, is the 

predominance of on-site sanitaƟon faciliƟes, which are constrained and shared by many 

families, resulƟng in filthy faciliƟes that quickly fill up due to the large number of users. The 

study revealed that FSM in Nakuru is affected mostly by unfavourable community percepƟons 

and aƫtudes (Simiyu et al. ,2021). In Kombolcha, Ethiopia, FSM problems include open 

defecaƟon caused by a lack of faciliƟes, pit overflow and leakage, and unauthorised sepƟc 

tank or pit outlet connecƟons to drainage canals and bodies of water (Endris et al., 2022). The 

FSM problems that developing naƟons encounter are as follows. 

 

 Awareness and skills issues 

There is a knowledge gap regarding the proper procedures to follow to guarantee that faecal 

sludge can be discarded safely (CAWST, 2016). According to key informant interviews (KIIs) 

conducted by Maqbool et al. (2022) with officials in charge of sanitaƟon faciliƟes in various 

ciƟes of Pakistan, there is a lack of informaƟon and awareness about FSM; hence, there is a 

failure to manage sanitaƟon faciliƟes. In India, only toilets with sepƟc tanks are found with 

service holes, but pits are installed without means of emptying, and there is not enough space 

to accommodate the installaƟon of the service hole over the pits (Shahriar et al., 2022). 

 Disposal Issues 

The problem with the disposal of sludge from on-site sanitaƟon faciliƟes, including dry toilets, 

public toilets, and sepƟc tanks, is that it is oŌen mishandled and poorly managed. Every day, 

faecal sludge is either improperly discarded in open spaces or water sources or used in farming 

or aquaculture without adequate treatment (Ingallinella et al., 2002). Improper maintenance 

and emptying of sepƟc tanks can lead to significant performance issues, which worsen when 

sludge is not handled or treated correctly (Hidenori et al., 2016). In larger ciƟes, faecal sludge 

collecƟon and transportaƟon face substanƟal challenges. These include inaccessible pits for 

emptying vehicles, traffic congesƟon that hampers efficient operaƟons, and poorly 

administered emptying services (Ingallinella et al., 2002). AddiƟonally, some trucks emptying 

sepƟc tanks discharge the sludge directly into the environment due to a lack of regulaƟons 

and incenƟves. In Indonesia, for instance, trucks receive tokens as incenƟves, which can only 
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be redeemed aŌer deposiƟng the sludge at a treatment plant, which has helped curb illegal 

dumping (Foxon et al., 2011). 

 

 Access Control Issue 

Simiyu et al. (2021) state that emptying services do not always have access to on-site 

sanitaƟon systems because of space restricƟons or because they might be situated too far 

from a service provider. Devaraj et al. (2021) indicated that the problem with emptying trucks 

is that the roads are frequently too narrow and badly designed. AddiƟonally, many engineers 

neglect the emptying component when construcƟng on-site sanitaƟon systems, making 

access to latrine pits or sepƟc tanks difficult (Simiyu et al., 2021). 

The difficulƟes in providing services to informal seƩlements in Kampala, Uganda, were 

idenƟfied through interviews and stakeholder consultaƟons and included in the framework by 

Singh et al. (2022). These difficulƟes included high operaƟonal costs and the cost of providing 

services, among other factors. Many manual transport companies do not have funds to carry 

sludge to a faraway treatment facility; instead, they choose to dump the untreated sludge into 

the area immediately surrounding the sanitaƟon site (Simiyu et al., 2021). 

The lack of FSM services is primarily due to insufficient investment in the development, 

operaƟon, and maintenance of faecal sludge faciliƟes. These faciliƟes are unable to funcƟon 

effecƟvely because there is liƩle to no financial support for their long-term operaƟon and 

upkeep (United NaƟons Environment Programme, 2020). Without proper funding and 

infrastructure, managing the disposal and treatment of faecal sludge becomes a significant 

challenge, which leads to poor sanitaƟon and environmental contaminaƟon. This issue is 

compounded in many regions where the need for such services far outweighs the available 

resources. 

 

 Policy Issues 

According to the analysis of 12 ciƟes by Peal et al. (2014), the formaƟon of public policy 

conƟnues to prioriƟse the installaƟon of sewer networks above on-site sanitary faciliƟes, 

which are frequently considered short-term soluƟons or services for informal seƩlements. 

Engineers and municipaliƟes have long regarded on-site sludge management as a low 

priority, with liƩle to no aƩenƟon given to it (Strande et al.,2014). As a result, relaƟvely few 



44 
 

countries have devised a FSM policy. According to Strande et al. (2014), the faecal sludge law 

in developing naƟons either does not exist or is inadequate. This leads to the illegal disposal 

of untreated sludge into the environment, but in places where regulaƟons exist, enforcing 

such rules has proven challenging. 

2.9  Sanitation issues faced in South Africa 

Ensuring effecƟve sanitaƟon services is paramount for miƟgaƟng health risks and preserving 

the environment. Central to this effort is the establishment of sufficient sanitaƟon faciliƟes 

capable of efficiently collecƟng and treaƟng sewage, thereby upholding human dignity and 

safeguarding public health. However, South Africa faces significant challenges in sanitaƟon 

and wastewater treatment systems (Plessis, 2023). The persistent issue of limited access to 

safe and dignified sanitaƟon faciliƟes has become a longstanding concern for a substanƟal 

porƟon of the South African populaƟon. Recent reports highlight a distressing increase in the 

discharge of raw sewage into the Vaal River, which poses both environmental risks and 

contributes to public health crises. Notably, UNICEF (2023) reported that among fiŌeen 

people who died from a cholera outbreak in South Africa, two were children, as confirmed by 

the Gauteng Department of Health. Recent fataliƟes have occurred in Hammanskraal, 

Gauteng Province, with addiƟonal cholera cases reported in Free State Province (UNICEF, 

2023).  

Access to adequate sanitaƟon faciliƟes remains a criƟcal issue in South Africa. Despite recent 

progress, a significant porƟon of the populaƟon, especially in rural areas and informal 

seƩlements, lacks access to basic sanitaƟon services (DWS, 2021). According to a report by 

the DWS, approximately 4.3 million South Africans sƟll rely on basic pit toilets, highlighƟng 

the persistent gaps in sanitaƟon infrastructure. Figure 7 presents a sanitaƟon facility 

documented by Eyewitness News in a report by Isaacs (2018), depicƟng an incident at 

Mahlodumela Primary School where a five-year-old pupil fell into a pit toilet and drowned. 

Figure 8 also features a sanitaƟon facility covered by Times Live News, as reported by Skuy 

(2023). The news arƟcle addresses an incident where a four-year-old girl was found dead in a 

pit toilet at a school in the Eastern Cape.



45 
 

 
Figure 8: Shows the sanitaƟon facility condiƟons in 

Limpopo (Isaacs, 2018) 

 
Figure 9: The sanitaƟon facility in the Eastern Cape. (Skuy, 

2023)

South Africa's wastewater treatment infrastructure is in criƟcal condiƟon, as indicated by the 

recent Green Drop 2023 report. This assessment revealed that more than 60% of the country's 

wastewater treatment faciliƟes are classified as ‘poor to criƟcal’ (Green Drop Report, 2023). 

The South African Department of Water and SanitaƟon (DWS) emphasised the severity of the 

situaƟon, staƟng that 56% of the naƟon's 1,150 wastewater treatment plants are in either 

"poor or criƟcal condiƟon," with 265 of them specifically noted as ‘in a state of decay.’ Data 

from the DWS Integrated Regulatory InformaƟon System (IRIS) Dashboard show that 75% of 

the 910 municipal wastewater treatment plants assessed in 2020 had effluent compliance 

levels below 50%. In contrast, only 144 municipaliƟes met the required standards, highlighƟng 

a significant gap in wastewater treatment performance naƟonwide (Green Drop Report, 

2023). 

 

 

2.10 Shit Flow Diagram in South Africa 

 

The development of the iniƟal SFD in South Africa was led by the WASH R&D Centre at the 

University of KwaZulu-Natal in collaboraƟon with eThekwini Municipality. This iniƟaƟve 

marked the first instance of an SFD being developed in South Africa as part of the broader SFD 

PromoƟon IniƟaƟve. Following this, the Water Research Commission (WRC) took up the task 

of expanding the implementaƟon of SFDs across South Africa (WRC, 2021). 

Since then, several key organisaƟons have contributed to the growth of the SFD iniƟaƟve 

within the country. EmanƟ – Water & Environmental Engineering Services, a consulƟng 
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company, has been instrumental in developing eight SFDs across South Africa. AddiƟonally, 

the Centre for Science and Environment (CSE) in India partnered with the WRC to provide 

training to municipaliƟes across South Africa. This collaboraƟon aimed to develop local 

trainers for the SFD, thereby empowering municipaliƟes with the necessary skills for future 

implementaƟon (WRC, 2021). 

 

One notable example is the SFD developed for the Amathole District Municipality in the 

Eastern Cape, where data collecƟon was facilitated by readily available data from StaƟsƟcs 

South Africa (EmanƟ Management, 2022). However, it was noted that the SFDs created aŌer 

the iniƟal development in South Africa lacked data reflecƟng more recent advancements in 

service provision. Gaps were observed between the Integrated Development Plan (IDP) and 

the Water Services Development Plan (WSDP), parƟcularly concerning populaƟon size and the 

number of people served (EmanƟ Management, 2022). In terms of data collecƟon, municipal 

officials from uMgungundlovu in Dalton Coolair were approached through a combinaƟon of 

email, formal leƩers, and phone calls prior to iniƟaƟng data collecƟon for the local 

municipality. Despite the challenges, the first SFD developed for Durban highlighted some of 

the data limitaƟons, especially regarding the volume of wastewater that was not transported 

to treatment works. This data was primarily based on indirect sources, such as the frequency 

of blockages and esƟmates of wastewater overflow in certain areas, leading to gaps in the 

accuracy of the informaƟon (Cross et al., 2016). 

 

The most recent SFD developed in South Africa was for the Ulundi Local Municipality in the 

Zululand District of KwaZulu-Natal, which was completed in 2018 by EmanƟ Management. As 

of now, KwaZulu-Natal and the Eastern Cape are the only provinces in South Africa to have 

developed SFDs (SuSana, 2023).  

 

2.11 SanitaƟon management policies, legislaƟon, and regulaƟons in South Africa 

 

 Overview of Key Policy Documents  

South Africa’s sanitaƟon management framework is shaped by a series of key policy 

documents that collecƟvely establish the regulatory foundaƟon for the sector. Among the 
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most significant are the White Paper on Water Supply and SanitaƟon (1994), the White Paper 

on a NaƟonal Water Policy for South Africa (1997), and the White Paper on Basic Household 

SanitaƟon (2001). 

The White Paper on Water Supply and SanitaƟon (1994) was a landmark document that 

highlighted the need for comprehensive sanitaƟon services and set the stage for subsequent 

policies. It aimed to address the basic sanitaƟon needs of the populaƟon and ensure equitable 

access to these essenƟal services. The White Paper on a NaƟonal Water Policy for South Africa 

(1997) expanded on these themes by providing a broader framework for integrated water 

resource management, which included sanitaƟon as a criƟcal component (Republic of South 

Africa, 1997). 

In 2001, the White Paper on Basic Household SanitaƟon was introduced to address specific 

challenges in sanitaƟon service delivery, parƟcularly for low-income and marginalised 

communiƟes. This policy document emphasised the importance of providing adequate 

sanitaƟon faciliƟes and outlined a clear strategy for achieving universal access to basic 

sanitaƟon services (Department of Water and SanitaƟon, 2001). 

NaƟonal SanitaƟon Policy (2016) provides a comprehensive framework for managing 

sanitaƟon services, emphasising universal access, sustainability, and equity. It establishes clear 

roles for the Department of Water and SanitaƟon and municipaliƟes, promotes integrated 

planning, and prioriƟses underserved communiƟes. The policy advocates for resource-

efficient and environmentally sustainable soluƟons, aligning with public health and 

environmental safety goals. It emphasises infrastructure maintenance, appropriate 

technology use, and financial sustainability through mixed funding models while ensuring 

subsidised services for vulnerable groups.  

 

 LegislaƟve and Policy Development 

The NaƟonal SanitaƟon Policy (1996), issued by the Department of Water and SanitaƟon 

(previously known as the Department of Water, Agriculture and Forestry), marked a significant 

development in South Africa’s sanitaƟon management landscape. This policy aimed to 

establish a naƟonal strategy for sanitaƟon, addressing the gaps idenƟfied in the 1994 White 

Paper on Water Supply and SanitaƟon. The 2001 White Paper on Basic Household SanitaƟon 

reinforced the government's consƟtuƟonal obligaƟon to ensure access to adequate sanitaƟon 

for all South Africans (DWAF, 2001). 
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Similar to many Metropolitan MunicipaliƟes, the City of Johannesburg Metropolitan 

Municipality has specific regulaƟons related to sanitaƟon in its bylaws. The primary objecƟves 

of these bylaws include minimising waste producƟon, promoƟng recycling and recovery, and 

ensuring safe disposal pracƟces. The bylaws aim to promote sustainable development and 

environmental jusƟce by regulaƟng waste management processes, including collecƟon, 

transportaƟon, storage, disposal, and recycling, within the Municipality’s jurisdicƟon (City of 

Johannesburg Metropolitan Municipality, 2013). 

 

The Midvaal Local Municipality’s SanitaƟon Services By-laws align with naƟonal legislaƟon, 

including the Water Services Act of 1997 and the NaƟonal Environmental Management Act 

(NEMA), ensuring consistency with broader environmental and public health standards. The 

by-laws require all properƟes to connect to municipal sanitaƟon systems or, where 

unavailable, to install approved on-site systems that meet specified safety and environmental 

standards. They also regulate the discharge of both industrial and domesƟc effluent into 

municipal systems, emphasising the need for permits and compliance with quality standards 

to miƟgate polluƟon risks. Maintenance responsibiliƟes are explicitly outlined, requiring 

property owners to maintain private sanitaƟon systems while the municipality oversees public 

infrastructure. PolluƟon control measures within the by-laws prohibit unauthorised 

discharges and dumping, safeguarding local water resources from contaminaƟon. To enforce 

these regulaƟons, the municipality conducts inspecƟons, monitors compliance, and imposes 

penalƟes for violaƟons, ensuring accountability. Furthermore, the by-laws establish clear tariff 

structures to support cost recovery and sustainable service delivery (Midvaal Local 

Municipality SanitaƟon By-laws, 2019). 

 Stakeholders and roles in sanitaƟon management 

2.11.3.1 Local Government ResponsibiliƟes 

Local governments play a crucial role in sanitaƟon management in South Africa. According to 

the ConsƟtuƟon and the Waste Act 59 of 2008, municipaliƟes are responsible for waste 

management services, including garbage removal, waste storage, disposal, and treatment. 

MunicipaliƟes are required to appoint waste management officers to coordinate these 

acƟviƟes and develop integrated waste management plans (IWMPs). These plans are 
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incorporated into each municipaliƟes' Integrated Development Plans (IDPs) and reported 

annually (Municipal Systems Act 32 of 2000). The IDP framework allows for community 

engagement, ensuring that residents play a role in the development and implementaƟon of 

waste management strategies. This parƟcipatory approach aims to increase local ownership 

and accountability in sanitaƟon management (Mbelengwa, 2016). 

 

2.11.3.2 Provincial Government ResponsibiliƟes 

At the provincial level, the government is responsible for implemenƟng and advancing the 

NaƟonal Waste Management Strategy (NWMS) and ensuring adherence to naƟonal codes and 

standards. Provincial government appoint waste management officers and develop their own 

(Integrated Waste Management Plans) IWMPs, which require approval from the Minister. 

Provincial governments also act as the principal licensing authority for waste management 

acƟviƟes not covered by naƟonal regulaƟons (Waste Act 59 of 2008). 

 

2.11.3.3  NaƟonal Government ResponsibiliƟes 

The Department of Water and SanitaƟon (DWS) oversees the naƟonal water and sanitaƟon 

sector, coordinaƟng the government's role in bulk water reƟculaƟon and sanitaƟon services. 

The Department of CooperaƟve Governance and TradiƟonal Affairs (CoGTA) manages the free 

basic services policy, which provides free basic sanitaƟon to indigent households. The NaƟonal 

Treasury regulates financial policies and performance for sanitaƟon services across naƟonal, 

provincial, and municipal levels and provides funding to support various government 

ministries (Department of Water and SanitaƟon, 2016). 

 

 Gaps with the sanitaƟon management policies 

 

Although South Africa has made significant strides with the NaƟonal sanitaƟon Management 

Strategy and the NaƟonal SanitaƟon Policy (2016), several issues undermine effecƟve policy 

implementaƟon. Firstly, infrastructure deficits remain a major constraint, as many 

municipaliƟes lack adequate faecal sludge treatment plants, and wastewater treatment works 

are oŌen ill-equipped to co-treat dense, high-solid sludge (Kirsten K, 2023). InsƟtuƟonal 

fragmentaƟon further complicates the sector, with overlapping responsibiliƟes between 
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naƟonal, provincial, and municipal bodies, and limited enforcement capacity at the local level. 

The financial constraints also hinder the development, operaƟon, and maintenance of FSM 

services, parƟcularly in rural and low-income areas where revenue recovery is low and 

subsidies are insufficient (United NaƟons Environment Programme, InternaƟonal Water 

Management InsƟtute, Global Wastewater IniƟaƟve and GIAR Research Program on Water, 

Land and Ecosystems, 2020). The policy also struggles with weak regulaƟon and compliance 

monitoring, resulƟng in frequent illegal dumping and unsafe disposal pracƟces. Technical and 

operaƟonal challenges such as pits containing solid waste, inadequate equipment for 

emptying, and limited technical skills among operators, reduce service efficiency and safety 

(Kirsten K, 2023). Finally, social acceptance and awareness gaps limit the uptake of safe reuse 

pracƟces for treated sludge, while occupaƟonal health and safety provisions for sanitaƟon 

workers are oŌen poorly enforced (Mamera et al., 2020). 

 

 

2.12  SanitaƟon data 
 

SanitaƟon data encompasses a wide range of informaƟon that is criƟcal for understanding, 

managing, and improving sanitaƟon systems. These data typically include informaƟon on the 

water supply, waste management, sewage treatment, hygiene pracƟces, and related public 

health indicators (WHO, 2019). SanitaƟon data play a pivotal role in tracking the progress of 

sanitaƟon projects, assessing the effecƟveness of intervenƟons, and guiding policy decisions. 

In essence, reliable and comprehensive sanitaƟon data form the backbone of effecƟve 

sanitaƟon management, ensuring that resources are allocated efficiently and that health risks 

associated with inadequate sanitaƟon are minimised (UNICEF, 2020). 

 

SanitaƟon data are important for monitoring global health goals, such as the United NaƟons’ 

Sustainable Development Goals (SDGs), parƟcularly Goal 6, which aims to ensure the 

availability and sustainable management of water and sanitaƟon for all individuals (United 

NaƟons, 2020). Accurate sanitaƟon data are essenƟal for measuring progress towards these 

goals and for idenƟfying areas where addiƟonal efforts are needed. 
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SanitaƟon data are oŌen categorised into several key types, including access to sanitaƟon 

faciliƟes, the quality and safety of these faciliƟes, the prevalence of open defecaƟon, the 

effecƟveness of wastewater treatment processes, and the impact of sanitaƟon on public 

health (JMP, 2021). The collecƟon and analysis of these data allow for a comprehensive 

understanding of sanitaƟon challenges and enable stakeholders to develop targeted 

intervenƟons that address specific needs. 

 

However, the availability, accuracy, and completeness of sanitaƟon data can vary widely 

between regions, parƟcularly between high-income and low-income countries (Bain et al., 

2014). In many developing regions, including parts of Africa, there are significant challenges 

in obtaining reliable sanitaƟon data due to inadequate infrastructure, limited financial 

resources, and a lack of technical experƟse. These challenges hinder the ability to develop 

effecƟve sanitaƟon strategies and exacerbate health dispariƟes related to poor sanitaƟon 

(Cronk & Bartram, 2018). 

 

2.13 SanitaƟon Data CollecƟon and ReporƟng 

 

The collecƟon and reporƟng of sanitaƟon data have seen significant advancements in recent 

decades, driven by the recogniƟon of the criƟcal role that sanitaƟon plays in public health and 

environmental sustainability. InternaƟonal organisaƟons such as the WHO and UNICEF have 

been instrumental in promoƟng the systemaƟc collecƟon of sanitaƟon data through iniƟaƟves 

such as the Joint Monitoring Programme (JMP), which tracks global progress in water and 

sanitaƟon (WHO & UNICEF, 2021). The JMP provides a standardised framework for assessing 

sanitaƟon coverage, enabling comparisons across countries and regions and highlighƟng areas 

where progress is lagging. 

 

Despite these advancements, there are sƟll substanƟal dispariƟes in the quality and 

availability of sanitaƟon data between different regions. In high-income countries, sanitaƟon 

data collecƟon is generally well established, with comprehensive systems in place for 

monitoring and reporƟng various aspects of sanitaƟon (WHO, 2023). These countries typically 

have robust infrastructure, advanced technological tools, and well-trained personnel 
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dedicated to data collecƟon and analysis, resulƟng in high-quality data that can inform 

effecƟve decision-making. 

 

In contrast, many low- and middle-income countries face significant challenges in sanitaƟon 

data collecƟon and reporƟng. These challenges oŌen stem from a lack of financial resources, 

limited access to technology, and insufficient insƟtuƟonal capacity (HuƩon & Chase, 2016). In 

Africa, for example, the collecƟon of sanitaƟon data is frequently hampered by inadequate 

infrastructure, poliƟcal instability, and logisƟcal difficulƟes in reaching remote areas (Graham 

& PolizzoƩo, 2013). As a result, the data that are available may be incomplete, outdated, or 

of quesƟonable accuracy, making it difficult to develop effecƟve sanitaƟon policies and 

intervenƟons. 

 

SanitaƟon data management in South Africa faces several challenges, including capacity 

constraints in municipaliƟes, fragmentaƟon of data management processes, and difficulƟes in 

integraƟng data from informal seƩlements and rural areas. These challenges result in data 

gaps, inconsistencies, and issues with data accuracy and reliability (African Region, 2022; 

Paladh et al., 2018). Gauteng, as the most populous province in South Africa, faces significant 

pressure on its sanitaƟon infrastructure due to rapid urbanisaƟon, populaƟon growth, and 

economic dispariƟes (Stats SA, 2018). EffecƟve sanitaƟon management in Gauteng requires 

reliable data on access to sanitaƟon faciliƟes, the condiƟon and maintenance of these 

faciliƟes, and the effecƟveness of wastewater treatment processes. 

 

However, like many other regions in Africa, South Africa faces challenges in collecƟng and 

maintaining high-quality sanitaƟon data. These challenges are compounded by issues such as 

informal seƩlements, where access to sanitaƟon faciliƟes is oŌen limited or non-existent and 

where data collecƟon can be parƟcularly difficult (Richards et al., 2021). AddiƟonally, the lack 

of standardisaƟon in data collecƟon methods across different municipaliƟes can lead to 

inconsistencies in the data, further complicaƟng efforts to assess and address sanitaƟon needs 

(Department of Water and SanitaƟon, 2019). 
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3 Defining the Study Area 

 

The study area is Gauteng, South Africa as shown in Figure 9. This region was selected due to 

its significance in the Water Research Commission's (WRC) strategic iniƟaƟves aimed at 

enhancing collaboraƟon with water service authoriƟes naƟonwide. WRC has iniƟated projects 

to establish naƟonal excreta flows across South Africa, promoƟng the use of SFDs as tools for 

sanitaƟon master planning. Gauteng is located on the Highveld and is South Africa's smallest 

province in terms of land area. It has a populaƟon of 16.1 million (Stats SA, 2022), accounƟng 

for 26% of South Africa's total populaƟon, and is also the fastest growing province, with a 

populaƟon increase of more than 33% between the 1996 and 2011 censuses. Gauteng is 

South Africa's and sub-Saharan Africa’s economic hub, with significant contribuƟons to 

finance, manufacturing, transportaƟon, and technology, among others (Landau and Gindrey, 

2008). It is divided into numerous provincial and local municipaliƟes. The populaƟon of 

Gauteng is not equally spread; it is concentrated in three of the five municipaliƟes: The City 

of Johannesburg Metropolitan Municipality (CoJMM) 37%, City of Ekurhuleni Metropolitan 

Municipality (CoEMM) 26%, and City of Tshwane Metropolitan Municipality (CoTMM) 22%, 

and the remaining 14% is shared among the other municipaliƟes (Landau et al., 2008). 

 
Figure 10: Gauteng Province ( Bidassey-Manilal et al, 2020) 
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 City of Johannesburg Metropolitan Municipality 

 

The City of Johannesburg Metropolitan Municipality (CoJMM) is situated in the central part of 

Gauteng. It covers an area of approximately 1,645 square kilometres. The City of 

Johannesburg is the largest urban seƩlement in Gauteng and is characterised by a diverse mix 

of residenƟal, commercial, and industrial areas. As an urban hub, the city boasts a high level 

of access to improved sanitaƟon, with over 90% of households connected to basic sanitaƟon 

faciliƟes such as flush toilets linked to sewerage systems (StaƟsƟcs South Africa, 2021). 

Approximately 4–5% of households rely on communal or temporary sanitaƟon faciliƟes, such 

as chemical toilets or venƟlated improved pit latrines (VIPs) (StaƟsƟcs South Africa, 2021). 

These areas oŌen lack the necessary infrastructure to support formal sanitaƟon systems, 

leading to service backlogs and increased demand for innovaƟve soluƟons. 

 

Johannesburg Water, the municipal enƟty responsible for sanitaƟon services, oversees a 

diverse range of sanitaƟon systems uƟlised within the city. The most prevalent system is the 

flush toilet connected to a sewerage network, which serves the majority of households in 

formal urban areas. In areas where sewer connecƟons are unavailable, alternaƟve sanitaƟon 

systems are employed, including pit latrines with venƟlaƟon and chemical toilets, parƟcularly 

in informal seƩlements (Stats SA, 2011). SepƟc tanks are also used in some peri-urban areas 

that lack access to centralised sewer networks, requiring regular emptying and maintenance 

to prevent environmental contaminaƟon.  

 

In recent years, over 42Km of sewer pipelines have been replaced to enhance system reliability 

and reduce blockages (Johannesburg Water, 2023). The enƟty also ensures rapid response to 

reported sewer blockages, with a reported success rate of clearing over 95% of cases within 

24 hours (Johannesburg Water, 2023). Despite these efforts, ageing infrastructure in 

established urban areas poses a further challenge, necessitaƟng conƟnuous investment to 

meet the needs of the city’s growing populaƟon. 
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Table 2:SanitaƟon systems used in the CoJMM (StatsSA, 2011) 

Toilet Facility Percentage 

None 0,80% 

Flush toilet (connected to sewerage system) 87,10% 

Flush toilet (with septic tank) 2,30% 

Chemical toilet 1,10% 

Pit toilet with ventilation 3,40% 

Pit toilet without ventilation 2,60% 

Bucket toilet 2% 

Other 0,70% 

 

 City of Tshwane Metropolitan Municipality 

 

The City of Tshwane Metropolitan Municipality (CoTMM) is situated in the northern part of 

Gauteng, surrounding the CoJMM and City of Ekurhuleni Metropolitan Municipality 

(CoEMM).It covers an area of approximately 6,368 square kilometres. Tshwane is home to the 

administraƟve capital of South Africa. It is characterised by a mix of urban, suburban, and rural 

seƩlements. In the central areas, such as Pretoria and surrounding urban zones, sanitaƟon 

services are well-developed, with most households benefiƟng from flush toilets connected to 

the centralised sewerage system (StaƟsƟcs South Africa, 2011). However, challenges in these 

areas are primarily related to aging infrastructure and increasing demand due to rapid 

urbanisaƟon. Centurion, another urban hub, also has extensive sewerage networks and flush 

toilet. 

 

Areas such as Soshanguve and Mamelodi, which have both formal and informal seƩlements, 

experience more variability in sanitaƟon coverage. In formal areas of Soshanguve, flush toilets 

connected to sewerage systems are common, while informal seƩlements rely on VIPs, 

chemical toilets, or shared faciliƟes (StaƟsƟcs South Africa, 2011). Mamelodi faces similar 

dispariƟes, with formal areas generally benefiƟng from flush toilets and informal secƟons 

relying on temporary sanitaƟon soluƟons. AƩeridgeville, located west of Pretoria, historically 
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faced sanitaƟon challenges, but recent municipal efforts have improved service delivery. 

Informal areas in AƩeridgeville, however, sƟll rely on chemical toilets or shared faciliƟes. 

 

The northern outskirts of Tshwane, including Hammanskraal, Temba, and Winterveld, feature 

predominantly peri-urban and rural characterisƟcs, where centralised sanitaƟon 

infrastructure is limited. In these regions, many households use sepƟc tanks or VIPs, with the 

maintenance of these systems posing a significant challenge, parƟcularly in areas without 

access to regular emptying services (Department of Water and SanitaƟon, 2022). The 

municipality has prioriƟsed addressing these service backlogs by providing alternaƟve 

sanitaƟon soluƟons, such as chemical toilets and communal faciliƟes, and exploring 

decentralised wastewater treatment technologies to meet the growing demand in these 

underserved areas. 

Table 3: SanitaƟon systems used in the CoTMM (StatsSA, 2011) 

Toilet Facility Percentage 

None 1,30% 

Flush toilet (connected to sewerage system) 76,60% 

Flush toilet (with septic tank) 2,10% 

Chemical toilet 0,70% 

Pit toilet with ventilation 2,30% 

Pit toilet without ventilation 15,10% 

Bucket toilet 1% 

Other 0,80% 

 

 City of Ekurhuleni Metropolitan Municipality 

 

The City of Ekurhuleni Metropolitan Municipality (CoEMM) is situated east of Johannesburg, 

bordering the CoJMM. It covers an area of approximately 1,975 square kilometres. Ekurhuleni 

is a densely populated Metropolitan area comprising both urban and industrial seƩlements. 

It includes ciƟes such as Germiston, Boksburg, Kempton Park, Benoni, and Alberton. The 

municipality is home to a large and diverse populaƟon, with varying levels of sanitaƟon 

infrastructure and coverage across its regions. According to StaƟsƟcs South Africa (2011), 
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approximately 97% of households in Ekurhuleni have access to sanitaƟon faciliƟes, which 

reflects a relaƟvely high level of coverage. However, like many large municipaliƟes, Ekurhuleni 

faces significant challenges in addressing the sanitaƟon needs of its informal seƩlements and 

peri-urban areas. 

 

In the formal urban areas of Ekurhuleni, the predominant sanitaƟon system is the flush toilet 

connected to a centralised sewerage network. These areas, which include the city centre and 

well-established towns such as Germiston, Bedfordview, and Kempton Park, benefit from 

reliable and efficient sanitaƟon services (StaƟsƟcs South Africa, 2021). Most households in 

these regions are serviced through the municipal sewer system, which ensures the safe 

disposal of wastewater. However, rapid urbanisaƟon and the increasing demand for sanitaƟon 

services have placed considerable strain on the infrastructure, leading to occasional service 

disrupƟons and backlogs in maintenance. 

 

Informal seƩlements and peri-urban areas in Ekurhuleni, such as those in Daveyton, Tembisa, 

and Katlehong, face more complex challenges. In these areas, households oŌen rely on 

alternaƟve sanitaƟon systems, such as chemical toilets, pit latrines, and venƟlated improved 

pit (VIP) latrines, due to the lack of access to sewerage infrastructure (StaƟsƟcs South Africa, 

2021). These systems, while crucial for addressing immediate sanitaƟon needs, tend to have 

lower levels of hygiene and pose significant environmental and health risks if not properly 

maintained. 

Table 4: SanitaƟon systems used in the CoEMM ( StatsSA, 2011) 

Toilet Facility Percentage 

None 1,2% 

Flush toilet (connected to sewerage system) 85% 

Flush toilet (with sepƟc tank) 1,3% 

Chemical toilet 1,4% 

Pit toilet with venƟlaƟon 0,6% 

Pit toilet without venƟlaƟon 7,3% 

Bucket toilet 2,3% 

Other 0,9% 
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 Sedibeng District Municipality 

 

Sedibeng District Municipality (SDM) is situated in the southern part of Gauteng, bordering 

the Free State province. It covers an area of approximately 4,192 square kilometres. Sedibeng 

is a predominantly rural district with few urban seƩlements. It consists of local municipaliƟes, 

including Emfuleni, Midvaal and Lesedi. The district spans both urban and rural areas, with 

varying levels of sanitaƟon coverage and infrastructure. According to StaƟsƟcs South Africa 

(2011), Sedibeng has made significant strides in improving sanitaƟon services, with a notable 

proporƟon of households in formal areas connected to sewerage networks.  

In the urban areas of Sedibeng, parƟcularly in towns such as Vanderbijlpark, Vereeniging, and 

Meyerton, flush toilets connected to sewerage systems are the predominant sanitaƟon 

method. These areas benefit from well-established infrastructure, with most households 

having access to centralised wastewater systems (StaƟsƟcs South Africa, 2011). In these 

regions, sanitaƟon services are generally reliable, and the municipality has undertaken regular 

maintenance and infrastructure upgrades to ensure the conƟnued funcƟonality of the sewer 

systems. Many households in these regions rely on alternaƟve sanitaƟon systems such as pit 

latrines, sepƟc tanks, and venƟlated improved pit (VIP) latrines due to the lack of centralised 

sewerage infrastructure (StaƟsƟcs South Africa, 2011).  

 

Informal seƩlements in Sedibeng, parƟcularly in areas like Sebokeng and Evaton, rely heavily 

on temporary sanitaƟon soluƟons such as chemical toilets and communal pit latrines. These 

areas oŌen lack the necessary infrastructure to support formal sanitaƟon systems, resulƟng 

in sanitaƟon backlogs and inconsistent service delivery. The municipality has adopted 

decentralised wastewater treatment soluƟons in certain rural areas, recognising that these 

systems can be more cost-effecƟve and easier to maintain in areas where centralised 

infrastructure is not feasible (Sedibeng District Municipality, 2022).  
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Table 5: SanitaƟon systems used in the Sedibeng District (StatsSA, 2011) 

Toilet Facility Emfuleni % Midvaal % Lesedi % 

None 1% 2% 1,10% 

Flush toilet (connected to sewerage 

system) 

88,20% 58% 84,30% 

Flush toilet (with septic tank) 2% 18,40% 4,90% 

Chemical toilet 0,30% 6,20% 0,30% 

Pit toilet with ventilation 0,80% 1,60% 0,70% 

Pit toilet without ventilation 6,20% 10,30% 6,70% 

Bucket toilet 0,90% 2,20% 1,20% 

Other 0,70% 1,40% 0,90% 

 

 West Rand District Municipality 

 

West Rand District Municipality (WRDM) is situated west of Johannesburg, bordering the 

Northwest Province. It covers an area of approximately 4,848 square kilometres. The West 

Rand is a diverse district with a mix of urban, suburban, and mining seƩlements. The area has 

a history of gold mining, with some mining operaƟons sƟll acƟve. It consists of local 

municipaliƟes, including Mogale City, Rand West City and Merafong City. While the majority 

of the district's populaƟon has access to basic sanitaƟon, there are notable dispariƟes, 

parƟcularly in informal seƩlements and rural regions, where access to sanitaƟon services is 

limited or inconsistent (StaƟsƟcs South Africa, 2021). 

 

In the urban areas of the West Rand, parƟcularly in towns like Krugersdorp and Randfontein, 

the predominant sanitaƟon system is the flush toilet connected to a centralised sewerage 

network. These areas benefit from established infrastructure, with most households having 

access to reliable sanitaƟon services. MunicipaliƟes in these regions have made significant 

investments in upgrading sewer systems to manage increasing demand due to urban growth 

and to prevent infrastructure breakdowns.  
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Informal seƩlements and peri-urban areas in the West Rand, such as those in parts of 

Krugersdorp, Westonaria, and Randfontein, face more significant challenges in terms of 

sanitaƟon provision. Due to limited or non-existent access to centralised sewerage systems, 

residents in these areas oŌen rely on alternaƟve sanitaƟon methods. The most common 

systems in these regions include pit latrines, sepƟc tanks, and venƟlated improved pit (VIP) 

latrines (StaƟsƟcs South Africa, 2021). In some informal seƩlements, parƟcularly those lacking 

access to adequate sanitaƟon infrastructure, temporary soluƟons such as chemical toilets or 

communal pit latrines are provided by the municipality. The rural areas in the West Rand, 

including some parts of Westonaria and smaller villages, rely on basic sanitaƟon systems such 

as pit latrines, sepƟc tanks, or VIP latrines due to the lack of centralised sewer networks 

(StaƟsƟcs South Africa, 2021).  

 

 

Table 6: SanitaƟon systems used in the West Rand District Municipality (StatsSA, 2011) 

Toilet Facility  Mogale % Merafong % 
Rand west 

Randfontein % Westonaria % 

None 2% 1% 1,10% 2,60% 

Flush toilet (connected 

to sewerage system) 

78,20% 81% 79,30% 58,60% 

Flush toilet (with septic 

tank) 

5,80% 2,10% 5,50% 4% 

Chemical toilet 2,90% 0,60% 0,30% 0,70% 

Pit toilet with 

ventilation 

2,30% 2,30% 1,50% 21,90% 

Pit toilet without 

ventilation 

4,80% 11,60% 11,30% 9,40% 

Bucket toilet 3,20% 0,40% 0,60% 1,40% 

Other 0,80% 1% 0,40% 1,30% 
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4 METHODOLOGY 

 

This chapter outlines the methodology employed to achieve the objecƟves detailed in Chapter 

1. The research methodology provides a systemaƟc framework for collecƟng, analysing, and 

interpreƟng data to address the research quesƟons arƟculated in secƟon 1.2. Given the 

complexity of sanitaƟon data availability and its compliance or non- compliance with SFD 

requirements, a mulƟfaceted approach was required to ensure thorough and reliable results. 

 

The methodology is structured to integrate both qualitaƟve and quanƟtaƟve techniques, 

allowing for a comprehensive understanding of the challenges and gaps in sanitaƟon data 

capture across municipaliƟes in Gauteng. The research was conducted in several phases, 

including an extensive literature review, desk research, surveys, and comparaƟve data 

analysis. By combining these methods, the study aimed to idenƟfy inconsistencies in data 

recording pracƟces, explore the underlying causes of gaps in data availability, and propose a 

framework that bridges the gap between municipal data and SFD requirements. 

 

4.1 Literature review 

 

To achieve objecƟve (1) a comprehensive review of the literature on the alignment between 

data reporƟng by water and sanitaƟon authoriƟes (WSAs) and the SFD was undertaken. The 

review encompasses an evaluaƟon of the benefits and limitaƟons of the SFD in sanitaƟon 

planning, highlights gaps in data capture and uniformity, and explores the implicaƟons of 

these gaps for sanitaƟon management. This review consolidates findings from various reports, 

arƟcles, and case studies related to basic sanitaƟon, historical dispariƟes in South Africa, and 

the role of the SFD in improving sanitaƟon pracƟces. A detailed discussion is presented in 

Chapter 2. 

4.2 Data collecƟon 

Data for this study were collected using two primary methods: publicly available data and 

quesƟonnaires. The both methods adhered to ethical protocols, ensuring the integrity and 

validity of the research process.  
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 Data collecƟon ethics 

 

The study was conducted at the University of the Witwatersrand, Johannesburg, and adhered 

to the insƟtuƟon's ethics approval processes. Data collecƟon for Methodology 1, which 

involved publicly available data, did not require ethical approval. However, the ethics 

clearance cerƟficate, protocol H23/04/24, was obtained for Methodology 1 acƟviƟes involving 

the use of quesƟonnaires. Refer to Appendix C1 for further details on the ethics clearance 

cerƟficate. 

 

 Methodology 1: Data collecƟon using publicly available sources 

 

This study employed a desktop research approach to collect publicly available data to 

achieve objecƟve (2) to (5). This approach involved synthesising exisƟng documents, 

datasets, and publicaƟons to derive foundaƟonal datasets and contextual understanding. 

The research process concentrated on sanitaƟon-related materials published within South 

Africa to ensure that the findings were both relevant and applicable to the study area. The 

following approaches were used: 

 

1. Direct Browsing 

Direct browsing targeted sanitation related publications and retrieval of information from 

university websites, academic portals, and publicly accessible online databases. This approach 

is effective in cases where the researcher had a clear understanding of the type of data 

required and the potential sources of such data (Creswell & Creswell, 2018). 

To ensure the acquisition of high-quality and relevant data, advanced search techniques were 

employed. These included the use of refined filters, strategic keywords, and Boolean 

operators to narrow down search results, thereby aligning the collected data with the research 

objectives as shown in figure 10 (Bell, Bryman & Harley, 2019). This approach enhanced the 

efficiency of the data collection process, ensuring that only credible and directly applicable 

information was obtained. 
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2. Government Records 

Data from municipal and national government records played a critical role in this study, 

providing comprehensive datasets on various dimensions of water and sanitation. These 

datasets included demographic trends, economic indicators, environmental statistics, public 

health data, and details on the management of sanitation facilities (Ghauri & Gronhaug, 

2020). The government sources facilitated a detailed data of sanitation practices within the 

Gauteng region, revealing critical understanding into the availability, quality, and management 

of sanitation facilities.  

3. Non-governmental organisations Records 

Non-governmental organisations (NGOs) provided supplementary data that enriched the 

study, particularly in instances where government datasets were incomplete or unavailable. 

NGOs often produce detailed reports and datasets on specialised topics, such as sanitation 

and public health, which added valuable context to the research findings (Babbie, 2020). 

 

 

4.2.2.1 Mapping and filtraƟon of data sources 

 

The mapping and filtraƟon criteria for data sources outline a structured approach to ensuring 

that the data collected is reliable, relevant, and aligned with the research objecƟves, refer to 

Figure 10. The first step in this process involved focusing on the geographical context and 

alignment with the field of study. Data sources were selected based on their relevance to 

South Africa to maintain contextual specificity, while ensuring that the data supported the 

research objecƟves. Sources such as academic journals, government publicaƟons, industry 

reports, and reputable websites such as SuSanA were prioriƟsed. 

 

The second filtraƟon criterion emphasised consistency and relevance, focusing on data that 

was regularly updated and regionally specific to Gauteng MunicipaliƟes. This ensured that 

the study included sources with a reliable publicaƟon track record and data directly 

applicable to the study’s geographical focus. Key sources at this stage included naƟonal, 

provincial, and local government publicaƟons, as well as region-specific reports from the 

Sustainable SanitaƟon Alliance (SuSanA). These materials provided a comprehensive view of 

sanitaƟon pracƟces, policies, and challenges specific to the Gauteng region. 
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The third criterion further refined the data selecƟon process by prioriƟsing sources that 

directly addressed the research quesƟons. This targeted approach focused on materials 

offering understanding into sanitaƟon data availability and its alignment with SFD 

requirements. Local municipality publicaƟons and naƟonal reports were parƟcularly valuable 

at this stage, providing both micro- and macro-level perspecƟves on sanitaƟon pracƟces and 

challenges. The concluded data sources included annual reports, Integrated Development 

Plans (IDPs), and the Green Drop Report. 

 
Figure 11: Mapping and filtraƟon system data sources 

4.2.2.2 Quality Assurance/Quality Control 

 

A series of quality control measures were implemented to minimise potenƟal errors and 

ensure the accuracy of the data. (1) standardised procedures for data collecƟon were 

developed, with clear steps outlined to guide the process. (2) A detailed data collecƟon plan 

was created, specifying the parƟcular data points to be gathered, idenƟfying data sources such 

as published reports, and outlining the methods for extracƟng relevant informaƟon. (3) To 

ensure familiarity with the terminology and concepts used in the SFD, the researcher aƩended 

a training course and workshop. 

 

•Academic 
Journals

•Gorvernment 
publications

•Industry reports
•Reputable 

websites e.g 
SuSanA

Filtration criteria:

1. Geographical Focus: 
Only include sources 

pertaining to South Africa

2. Alignment with 
research objectives

•Government 
publications: 
National, 
provincial and 
local

•SuSanA 
publication in 
South Africa

Filtration Criteria:

1. Consistency of 
publication

2. Relevance- includes 
Gauteng municipalities

•Local municipality 
publications

•National 
publications

Filtration criteria:

1. Prioritised sources 
that provide direct 

answers to the research 
questions 

•Annual Reports
•Intergrated 

Development 
Plan

•Green Drop 
Report

Concluded data 
source



65 
 

(4) A standardised data collecƟon tool was developed in Excel, designed to align with the SFD 

data requirements. This template incorporated dropdown lists and data validaƟon features to 

reduce the likelihood of entry errors. (5) All assumpƟons, notes, and changes made during the 

data collecƟon process were thoroughly documented, and the associated files were saved in 

a single, well-organised directory, with separate subfolders for different municipaliƟes. (6) To 

maintain the security of the data, strict protocols were followed to ensure that it was stored 

securely and that access was restricted to authorised personnel only. All data files were stored 

in a password-protected format, safeguarding the integrity and confidenƟality of the collected 

informaƟon. 

4.2.2.3 Data collecƟon procedures 

 

The procedure used in collecƟng data, and was broken down into four disƟnct steps. These 

steps are further elaborated below to provide a clear understanding of the data collecƟon 

process. 

 

4.2.2.3.1 Development of Excel Template for Data Checklist 

In the first step of the data collecƟon process a spreadsheet template was developed to serve 

as a data checklist for the SFD. This template organises the required informaƟon into disƟnct 

categories: 

 DescripƟve Data  

 SanitaƟon systems, 

 Containment 

 Emptying and transportaƟon 

 Treatment.  

 

1. Category 1 (DescripƟve data) 

The ”DescripƟve Data” refers to data that provide a detailed descripƟon of the study area, 

encompassing various factors such as topography, types of seƩlements, climate, and soil 

condiƟons. As shown in Figure 11, these data serve to characterise the geographic and 

environmental features of the area under invesƟgaƟon. It provides data on the physical 



66 
 

characterisƟcs of a region, including its terrain, land use paƩerns, weather paƩerns, and soil 

composiƟon.  

 
Figure 12:”DescripƟve Data” checklist with respect to SFD requirements. 

 

2. Category 2 (SanitaƟon systems) 

Data in this category pertain to the type of sanitaƟon system uƟlised in the area. The data 

regarding the infrastructure and technologies deployed for sanitaƟon purposes, including but 

not limited to sewage systems, sepƟc tanks, pit latrines, and other sanitaƟon faciliƟes, as 

shown in Figure 12. These data are essenƟal for understanding the flow of waste within the 

area and help define the containment aspect of the SFD. They are used to map the various 

systems that manage waste and serve as the foundaƟon for analysing the subsequent stages 

of waste management, such as emptying, transportaƟon, and treatment. By accurately 

represenƟng the exisƟng sanitaƟon systems, this data helps ensure the SFD reflects the true 

infrastructure landscape 

 
Figure 13: SanitaƟon system data checklist with respect to SFD requirements. 

 

3. Category 3 (Containments) 

Section The data checks
Area of city
Population
Population growth rate

Topography
Climate
Ground Water level

Vulnerability of the aquifer: rock type
Source of water supply

Water supply per capita
water supply coverage
No. of slums settlement

No. of HH with municipal boundary

DESCRIPTIVE DATA

No. of HH with municipal boundary

No. of HH and population with latrine facility

No. of HH and population connected to sewerage

No. of HH and population connected to Septic tank  

No. of HH and population dependent on community or public toilet
Total no. of community and public toilet
No. of HHs and population practicing open defecation

SANITATION SYSTEMS USED
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Containment data include informaƟon regarding the containment of wastewater, detailing the 

design of containment structures, their management pracƟces, and discharge processes into 

soak pits or drains, as shown in Figure 13. It includes details on the design and funcƟonality 

of containment systems such as sepƟc tanks or pit latrines, as well as the management 

pracƟces employed to maintain their funcƟonality and ensure safe sludge management. 

Containment data also include informaƟon on any associated charges or fees for sewer 

connecƟons. 

 
Figure 14: Containment data checklist with respect to SFD requirements. 

 

4. Category 4 (Emptying and transportaƟon) 

The data on emptying and transportaƟon pertain to disregarding services available in the area, 

including details on service providers, costs, and whether they are offered by private 

companies or government enƟƟes, as shown in Figure 14. It also includes data on the 

transportaƟon of sewage, including any instances of leakage or spills, as well as the 

transportaƟon and disposal of sludge. The data also highlight efforts to monitor illegal and 

legal dumping of faecal sludge. 

 
Figure 15: The emptying and transportaƟon data checklist with respect to SFD requirements 

5. Category 5 (Treatment) 

No. of HHs and population practicing open defecation
Sewage system used (centralized or decentralized)
Once off connection charges
Monthly charges
Functional status of the sewage network
Feacal sludge contained
Feacal sludge not contained
No. of HHs and population connected to septic tank whose effluent discharge to drain
No. of HH and population connected to septic tank whose effluent discharge to soakpit
No. of HH and population connected to pit
No. of HHs and population with no containment
Type of septic tank prevalent in the city
Septic tank design over time
Containment state

CONTAINMENT

Containment state
WW transported
WW not transported
sewer lines Leakage- State
Desludging services given by government or private
The emptying cycle
Specify no. of trucks for each
The manner how it is emptied
Onsite emptying capacity
Truck trips per day
Trucks emptying capacity
The percentage safely closed when full and relocated
The Percentage of FS legally dumped
The Percentage of FS illegally dumped

EMPTYING AND TRANSPORTATION
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The treatment data include data related to the management and capacity of treatment plants 

in the area as shown in Figure 15. Details on the operaƟon and maintenance of treatment 

faciliƟes, as well as their capacity. This category also provides data on the volume of 

wastewater treated on a daily basis. The efficiency of the treatment plant is also important, 

indicaƟng how the facility funcƟons to meet regulatory standards. 

 
Figure 16: Treatment of wastewater data checklist with respect to SFD requirements 

 

4.2.2.3.2 Colour coded the extracted data 

 

A color-coded key was established to signify the status and quality of the data obtained from 

various sources. This method was employed to enhance readability and provide a clear 

overview of data availability from different sources. It also facilitated the filtering of data 

sources for this study, offering a visual representaƟon of how well the data aligned with the 

study's objecƟves. Green refers to the data that is compliant with SFD requirement, acƟvely 

monitored, and includes complete data or figures while yellow is sƟll compliant and acƟvely 

monitored, but indicates that some data or figures are missing or incomplete. Light Brown 

shows compliance with SFD standards and lacks acƟve monitoring, but no available data or 

figures. Dark Brown reflects compliance and completeness but lacks acƟve monitoring. Red 

indicates the absence of data, where the informaƟon is neither integrated into the system and 

purple signifies that the data is present but fails to meet the SFD data requirements. 

Compliance with the SFD data requirements is primarily determined by the alignment of the 

terminology used in the data with the definiƟons set forth in the SFD. This means ensuring 

that the terms and categories in the data reflect those specified by the SFD guidelines. 

Monitoring is determined by examining the frequency and regularity with which the data is 

updated or reviewed and data completeness is evaluated by checking the coverage of the data 

with comparison to SFD requirements. 

 

The Percentage of FS illegally dumped
waste water generated per day in MLD
Capacity of Sewage treatment plant
Treatment capacity utilized
Sewage not treated
Sewage treated
FS safely closed when full and relocated facility
Treatment efficiency

FS treated
FS not treated

TREATMENT
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Table 7: Shows the color-coded key 

Colour Compliance Monitored Complete Figure  

Green   100% Complete 

Yellow   75% Complete 

Light brown   50% Complete 

Dark brown  ✘ 25% Complete 

Red ✘ ✘ 0% Complete 
Purple ✘ 

 
- 

 

 Methodology 2: Data collecƟon through administered quesƟonnaires 

 

This study employed administered quesƟonnaire approach to achieve objecƟve (4). This 

approach for this research was specifically designed to survey individuals with significant 

experience and experƟse in the development of the SFD for specific South African 

MunicipaliƟes. The primary aim of these expert surveys was to corroborate the findings by 

comparing data collected from various literature sources with first-hand knowledge and 

pracƟcal experience. 

A quesƟonnaire served as a crucial research instrument in this methodology, comprising a mix 

of close-ended and open-ended quesƟons. Close-ended quesƟons provided respondents with 

predefined answer choices, while open-ended quesƟons allowed respondents to elaborate on 

their thoughts. This dual approach facilitated the collecƟon of both quanƟtaƟve and 

qualitaƟve data. A copy of the quesƟonnaire is included in Appendix C4. 

The quesƟonnaire also provided an opportunity to understand the data opportuniƟes or 

challenges encountered during the development of SFDs. By engaging with the respondents, 

the study gained a deeper understanding of the specific constraints, limitaƟons, and gaps in 

data availability that were faced in relaƟon to SFD requirements. 

 

The quesƟon types used in the quesƟonnaire were: 

a) Open-ended quesƟons: Open-ended quesƟons in the quesƟonnaire facilitated the 

collecƟon of qualitaƟve data, and allowed respondents to provide free-form responses 

with minimal restricƟons. As shown in Figure 16, the parƟcipants were encouraged to 

express their thoughts, opinions, and experiences in their own words. This approach 
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enabled a deeper understanding of the parƟcipants' perspecƟves, allowing for the 

exploraƟon of diverse viewpoints and uncovering valuable data. 

 
Figure 17 shows an example of an open-ended quesƟon used in the quesƟonnaire. 

 

b) Dichotomous quesƟons: Dichotomous quesƟons typically present respondents with a 

binary choice, as shown in Figure 17, commonly with a "yes/no" answers. This quesƟon 

format is oŌen employed when precise validaƟon is needed, providing a 

straighƞorward and direct approach to gathering data. Owing to its simplicity and 

clarity, the dichotomous quesƟon is considered one of the most natural forms of a 

quesƟonnaire. Its usage provides researchers with a quick and efficient means of 

obtaining specific responses, parƟcularly when seeking confirmaƟon or validaƟon of 

parƟcular hypotheses or condiƟons. 

 

 
Figure 18 shows an example of a dichotomous quesƟon used in the quesƟonnaire for the study. 

 

c) MulƟple-choice quesƟons: MulƟple-choice quesƟons represent another form of close-

ended quesƟon, wherein respondents are presented with a list of opƟons and asked 

to select one (single-select mulƟple-choice quesƟon) or mulƟple (mulƟselect mulƟple-

choice quesƟon) responses. As shown in Figure 18, parƟcipants are provided with a 

range of answer choices, and they are required to choose the opƟon that best reflects 
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their thoughts, opinions, or experiences. MulƟple-choice quesƟons are valuable for 

standardising responses and facilitaƟng comparisons across parƟcipants, making them 

widely uƟlised and effecƟve tools in survey research. 

 
Figure 19 shows an example of mulƟple-choice quesƟons used in the quesƟonnaire for the study. 

 

4.2.3.1 Data collecƟon procedures 

 

The quesƟonnaires for this study were distributed using email, where respondents received 

the link to the quesƟonnaire. This approach allowed respondents to complete the 

quesƟonnaire at their convenience, ensuring they could take the necessary Ɵme to consider 

their responses thoughƞully, without feeling rushed or pressured. As a result, this method led 

to more accurate and reflecƟve responses. The following steps were undertaken in the data 

collecƟon process: 

 

4.2.3.1.1 PreparaƟon of quesƟonnaires 

 The quesƟonnaires were developed based on the analysis of data collected through 

Methodology 1, ensuring that they addressed the key aspects of the study across the defined 

data categories. That involved the following: 

 

1. The level of data availability: QuesƟons were designed to assess the extent to which 

data was accessible for various categories. 
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2. Methods used for data collecƟon: The quesƟonnaire aimed to explore the different 

techniques and approaches employed by parƟcipants in gathering data, whether 

through surveys, reports, site visits, or other methods. 

 

3. The difficulty or ease of accessing the data: ParƟcipants were asked to reflect on their 

experiences with data accessibility, including challenges or barriers encountered in 

retrieving accurate and Ɵmely data. 

 

4.2.3.1.2 ParƟcipant invitaƟon 

 PotenƟal parƟcipants were contacted through email, which included an introducƟon 

explaining the study's purpose, expected commitment, and relevant details. See the 

parƟcipaƟon informaƟon sheet Appendix C2. 

 

4.2.3.1.3 Consent and parƟcipaƟon confirmaƟon 

Informed consent was obtained from parƟcipants aŌer clearly outlining the expectaƟons, 

responsibiliƟes, and Ɵmelines associated with their involvement in the study. ParƟcipants 

were provided with detailed informaƟon about the study's objecƟves, the data collecƟon 

process, and their rights as parƟcipants. Once these details were understood, their willingness 

to parƟcipate was confirmed. A copy of the consent form can be found in Appendix C3. 

 

4.2.3.1.4 DistribuƟon of quesƟonnaires 

The quesƟonnaires were distributed to the selected parƟcipants using an email. A unique link 

to the online survey was provided, allowing parƟcipants to access and complete the 

quesƟonnaire at their convenience. The link sent to the parƟcipants was: 

hƩps://forms.office.com/r/BGN4ryqvMQ  

 

4.2.3.1.5 Response tabulaƟon 

Once the quesƟonnaires were completed, the responses were systemaƟcally collected and 

organised for further analysis. Each response was carefully reviewed and entered into a 

database to ensure accurate categorisaƟon and facilitate a structured analysis. This process 

allowed for the idenƟficaƟon of key themes . 
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4.2.3.2 Sampling Method 

ParƟcipants Criteria: These are individuals who were previously involved in the development 

of SFDs in South Africa, either through academia, researchers, government stakeholders or 

NGOs. 

                  IdenƟfied populaƟon of experts 

The expert populaƟon from which the sample was drawn comprised professionals with 

significant experience and knowledge of the SFD. This included individuals from various 

sectors, such as academia, industry, and organisaƟons directly related to sanitaƟon 

management. The idenƟfied expert pool included 

 One parƟcipant from academia 

 One parƟcipant from industry 

These responses are not considered primary data but serve as secondary data for comparison 

purposes. The limited sample size is jusƟfied, as the study's objecƟve is to reflect on whether 

the challenges and data gaps idenƟfied in the current analysis align with those previously 

encountered during the development of SFDs. Although the small sample restricts the scope 

of generalisability, it provides valuable qualitaƟve insights from experts with relevant and 

direct experience in the field. 

 

4.3 Data analysis 

 

The data analysis process encompassed two primary sources; data obtained through 

Methodology 1, which involved publicly available sources, and data gathered through 

Methodology 2, uƟlising administered quesƟonnaires. The analysis sought to integrate 

findings from these two methodologies, enabling a comprehensive evaluaƟon of the data's 

alignment with the study's objecƟves.  

 

 Data analysis: Methodology 1  

MicrosoŌ Excel was uƟlised as the primary tool for analysing and interpreƟng the data 

collected through Methodology 1. The soŌware’s versaƟle features, such as condiƟonal 

formaƫng, ranges, tables, and data models, facilitated a structured and in-depth evaluaƟon 

of the data. 
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4.3.1.1 CondiƟonal Formaƫng for Data overview 

CondiƟonal formaƫng played a criƟcal role in visualising the paƩerns within the dataset. By 

applying predefined criteria, cells and fonts were dynamically coloured, and symbols were 

strategically posiƟoned next to cell values to represent specific condiƟons. This feature 

provided a quick snapshot of data paƩerns, making it easier to idenƟfy trends and outliers as 

shown in Appendix 8.1. 

4.3.1.2 Data VisualisaƟon Formulas 

1. QuanƟfying Data Status 

The quanƟficaƟon of data status across themaƟc categories involved the systemaƟc 

calculaƟon of occurrences for specific color-coded categories. This process uƟlised formulas 

to idenƟfy and count the frequency of each colour within the dataset, thereby providing an 

objecƟve measure of data distribuƟon. For each dataset, the total occurrences of a specific 

colour were calculated using the formula: 

 

Y = COUNTIF (X,"Colour") 

Where: 

 X represents the data range or selected cells being analysed. 

 "Colour" specifies the parƟcular category or colour being assessed (e.g., "Green," "Red"). 

 Y is the resulƟng count of occurrences of the specified colour within the selected data range. 
Table 8: Shows an example of the quanƟfied data from the IDP. 

 

2. CalculaƟng availability, completeness and compliance with SFD in percentage 

To quanƟfy availability, completeness, and compliance with the SFD in percentage terms, the 

analysis involved converƟng the count of occurrences into relaƟve proporƟons. Once the 

occurrences for each colour category were determined, the percentage of data status was 

calculated using the formula: 

𝐷𝑎𝑡𝑎 𝑠𝑡𝑎𝑡𝑢𝑠 (%) = (
ଢ଼

ଡ଼
) ∗ 100 

Source Data Green Yellow Light brown Dark brown Red Purple
IDP Descriptive data 6 0 4 0 2 0

Sanitation systems used 1 0 0 5 0 0
Containments 1 0 0 0 12 0

Emptying and Transportation 0 1 2 0 10 0
Treatment 0 0 3 0 6 0
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X = YGreen+YYellow+YLight brown+YDark brown+YRed+YPurple 

Where: 

 X is the resulƟng count of occurrences of all colours within the selected data range. 

 Y is the resulƟng count of occurrences of the specified colour within the selected 

data range. 

Table 9: Shows an example of the quanƟfied data in percentages. 

Source Data Green Yellow Light brown Dark brown Red Purple 

IDP Descriptive data 50% 0% 33% 0% 17% 0% 

 Sanitation systems used 17% 0% 0% 83% 0% 0% 

 Containments 8% 0% 0% 0% 92% 0% 

 Emptying and Transportation 0% 8% 15% 0% 77% 0% 

 Treatment 0% 0% 50% 0% 50% 0% 

 

 Data analysis: Methodology 2 

This survey, which was conducted to understand the relaƟonship between data reporƟng for 

water and sanitaƟon authoriƟes in South Africa and alignment with the SFD, had two 

parƟcipants. Given the limited number of respondents, the analysis focused on descripƟve 

staƟsƟcs and qualitaƟve feedback provided. 

The survey was structured into categories similar to those used in Methodology 1 to ensure 

ease of comparison and consistency in the analysis. The first secƟon of the quesƟonnaire 

focused on understanding parƟcipants' prior involvement in developing SFDs in South Africa, 

aiming to gauge their level of experience and contextual understanding of the process. 

Subsequent secƟons focused more into criƟcal dimensions of the SFD data collecƟon 

processes, including data availability, challenges in data access, methods of data collecƟon, 

and compliance with SFD requirements. The analysis process is as follows: 

1. TabulaƟng Responses 

The first step involved organising the survey data into an Excel spreadsheet, where each 

response was categorised based on predefined secƟons. TabulaƟng survey responses was a 

crucial step in the data analysis process as it helped organise and structure raw data in a clear 

and systemaƟc format. This process allowed the researcher to categorise responses based on 

predefined themes, making it easier to access, review, and idenƟfy paƩerns. TabulaƟon also 

facilitated the quanƟficaƟon of data, enabling researcher to count the frequency of specific 

responses and calculate percentages. 
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Table 10: Shows tabulated responses from the administered quesƟonnaire.  

Category ParƟcipant 1 ParƟcipant 2 

Level of Involvement High Very high 

Efficiency of Data CollecƟon Somewhat Efficient Neutral 

DifficulƟes in Accessing Data Neutral Easy 

Containments 

Method Desktop data collecƟon and 

one-on-one interacƟons to 

confirm data accuracy 

Interviews with municipal members 

Difficulty Easy Easy 

Availability 50% readily available 50% readily available 

Monitoring Slightly Monitored Moderately Monitored 

Compliance Slightly compliant Moderately compliant 

Emptying & TransportaƟon 

Method One-on-one interacƟons 

with Municipality and truck 

drivers 

Interviews with sepƟc tank empƟers 

and union leaders 

Difficulty Difficult Difficult 

Availability 50% readily available 75% readily available 

Monitoring Slightly Monitored Very Well Monitored 

Compliance Slightly compliant Moderately compliant 

Treatment 

Method Same as emptying and 

transportaƟon method 

Interviews with municipal department 

Difficulty Very Easy Easy 

Availability 100% readily available 75% readily available 

Monitoring Very Well Monitored Very Well Monitored 

Compliance Very Well compliant Moderately compliant 

Reuse/Disposal 

Method Same as treatment Interviews with municipal department 

Difficulty Easy Easy 

Availability 50% readily available 50% readily available 

Monitoring Slightly Monitored Moderately Monitored 

Compliance Slightly compliant Moderately compliant 
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2. QuanƟfying Responses 

 

Once the responses were tabulated, descripƟve staƟsƟcs were calculated to summarise the 

data. Due to the small sample size of two parƟcipants, the focus was on basic measures like 

frequency counts and percentages. For example, if both parƟcipants indicated a "High" level 

of involvement, this was recorded as 100% for both. This quanƟficaƟon provided a numerical 

overview of the responses, showing how each parƟcipant's answers were distributed across 

the different categories. By converƟng qualitaƟve responses into quanƟtaƟve terms, this 

process provided an overview of how each parƟcipant's answers were distributed across 

different categories, such as data access, availability, monitoring, and compliance. 

The table below illustrates the quanƟfied responses for various aspects of data management, 

including access, availability, monitoring, and compliance, across different categories. This 

quanƟficaƟon helps in understanding the extent of alignment between the parƟcipants' 

experiences and the challenges they faced in accessing and managing sanitaƟon data. 

 

Table 11: Shows the quanƟfied responses for data access, availability, monitoring and compliance. 

 
Category Participant 1 Participant 2 

Overall 

Level of Involvement 75% 100% 

Efficiency of Data Collection 75% 50% 

Difficulties in Accessing Data 50% 75% 

Containments 

Access 75% 75% 

Availability 50% 50% 

Monitoring 25% 50% 

Compliance 25% 50% 

Emptying & Transportation 

Access 25% 25% 

Availability 50% 75% 

Monitoring 25% 75% 

Compliance 25% 50% 

Treatment 

Access 100% 75% 

Availability 100% 75% 

Monitoring 75% 75% 

Compliance 75% 50% 

Reuse/Disposal 

Access 75% 75% 

Availability 50% 50% 

Monitoring 25% 50% 

Compliance 25% 50% 
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3. Visualising the Data 

To enhance the interpretability of the data, visualisaƟons such as bar charts were created. 

These charts provided a graphical representaƟon of the responses, allowing for a quick 

comparison of the parƟcipants' answers across various categories 

 

4.4 Framework development 

Based on the findings from the data analysis and feedback from respondents, a framework 

was developed to make the available sanitaƟon data complete and compaƟble with the 

requirements of the SFD. This framework was designed to address the idenƟfied gaps and 

improve the overall data quality. 

 

 IdenƟfied the Municipality for framework development 

The first step was to idenƟfy the municipality for which the framework would be developed. 

In this case, the focus was on Ekurhuleni, a major metropolitan municipality in Gauteng. This 

involved understanding the geographical scope, key stakeholders, and the sanitaƟon systems 

in place within the municipality.  

The selecƟon was narrowed to CoTMM and CoEMM, as both municipaliƟes demonstrated 

comparaƟvely beƩer data availability within their libraries and greater consistency in the 

publicaƟon of annual reports. In contrast, for most other municipaliƟes, data was not easily 

accessible, and in several cases, publicly available libraries did not exist. Ekurhuleni was 

ulƟmately chosen for framework development because, among the metropolitan 

municipaliƟes, it exhibited the highest proporƟon of available sanitaƟon data. This 

accessibility facilitated more reliable processes of data collecƟon, verificaƟon, and analysis. 

AddiƟonally, Ekurhuleni’s status as a major metropolitan municipality with a diverse sanitaƟon 

profile, encompassing both sewered and non-sewered systems, offered an appropriate 

context for tesƟng integrated monitoring approaches. The framework was therefore designed 

with the intenƟon of using Ekurhuleni as a reference point: first, to promote consistency in 

data collecƟon and reporƟng across other municipaliƟes, and subsequently, to enhance both 

the quanƟty and quality of sanitaƟon data collected and published. 
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 IdenƟfied data gaps in Ekurhuleni 

Once the municipality was idenƟfied, the next step was to idenƟfy data gaps in Ekurhuleni. 

This step involved analysing the available sanitaƟon data in Ekurhuleni, comparing it against 

the SFD requirements, and idenƟfying areas where the data was incomplete, inaccurate, or 

non-compliant. The gaps related to aspects such as containment, emptying, transportaƟon, 

treatment, and reuse/disposal. 

 

 Refined data collecƟon methods 

Following the idenƟficaƟon of data gaps in Ekurhuleni, the study focused on refining the 

methods used for sanitaƟon data collecƟon. The refinement process prioriƟsed the 

standardisaƟon of reporƟng formats to ensure consistency and comparability across various 

categories, including containment, emptying, transportaƟon, treatment, and reuse/disposal. 

Clear guidelines were set to standardise the level of detail, format, and frequency of data 

reporƟng. 

 

 Designed Data collaboraƟon protocols 

 

Protocols were established to enhance collaboraƟon and ensure consistency in data 

reporƟng across municipaliƟes in Gauteng, with a specific focus on aligning with the SFD 

requirements. These protocols included the creaƟon of a centralised plaƞorm for sharing 

sanitaƟon data, enabling municipaliƟes to exchange informaƟon and adopt best pracƟces. 

Standardised reporƟng templates were introduced to ensure uniformity in the format and 

content of data submissions, reducing inconsistencies and facilitaƟng comparaƟve analysis. 

 

 Strengthened data monitoring mechanisms 

 

To enhance the reliability and accuracy of sanitaƟon data, a robust monitoring system was 

implemented. This system tracked the progress of data collecƟon efforts, ensuring adherence 

to reporƟng requirements and compliance with the SFD guidelines. Advanced real-Ɵme 

monitoring tools were developed and deployed to detect discrepancies or irregulariƟes in 

data reporƟng promptly. 
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These tools allowed for immediate idenƟficaƟon of gaps or inconsistencies, facilitaƟng Ɵmely 

correcƟve acƟons. AddiƟonally, regular audits and performance reviews were introduced to 

evaluate the effecƟveness of data monitoring pracƟces and ensure conƟnuous improvement. 

This strengthened monitoring framework aimed to maintain the integrity of the data while 

supporƟng sustainable sanitaƟon management pracƟces. 
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5 RESULTS AND DISCUSSION 

 

5.1 The level of data availability in relaƟon to the Shit Flow Diagram requirements 

The analysis of data availability in relaƟon to SFD requirements was conducted using publicly 

accessible datasets, including annual reports, Integrated Development Plans (IDPs), and the 

Green Drop Report. The evaluaƟon focused on three key aspects: the completeness of the 

data, its compliance with SFD requirements, and whether the data is acƟvely monitored. The 

findings are represented using a color-coded system to provide a visual representaƟon of the 

level of compliance and monitoring across the various data sources. 

 

 The level of data availability in relaƟon to Shit Flow Diagram requirements for the City 

of Johannesburg Metro Municipality. 

 

The analysis of data availability in relaƟon to SFD requirements was conducted using publicly 

accessible datasets, including annual reports, Integrated Development Plans (IDPs), and the 

Green Drop Report (City of Johannesburg, 2020/2021; City of Johannesburg, 2020/2021; 

Department of Water and SanitaƟon, 2023). The evaluaƟon focused on three key aspects: the 

completeness of the data, its compliance with SFD requirements, and whether the data is 

acƟvely monitored shown in Figure 19 - 22. 

 
Figure 20: Shows the level of data availability extracted 

from Integrated Development Plan. 

 
Figure 21: Shows the level of data availability extracted 

from Green Drop Report. 
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Figure 22: Shows the level of data availability extracted 

from Annual Report. 

 
Figure 23: Shows the legend used in the graphs. 

The terminology used in various data sources is criƟcal for accurate alignment and integraƟon. 

However, inconsistencies between the Integrated Development Plan (IDP), the Annual Report, 

and the SFD created challenges in this study. For instance, the SFD categorises certain areas 

as "slum seƩlements," while the IDP and Annual Report refer to the same areas as "informal 

seƩlements." (City of Johannesburg, 2020/2021; City of Johannesburg, 2020/2021). This 

discrepancy complicates the process of aligning the CoJMM data with the SFD framework, as 

it introduces ambiguity in classificaƟon. This challenge highlights the broader issue of 

terminology standardisaƟon in mulƟ-source datasets. Patel and Thompson (2020) similarly 

observed that inconsistent language across reports can lead to significant difficulƟes in data 

interpretaƟon and integraƟon. As a result, adopƟng a standardised lexicon for such terms is 

crucial to ensure compliance and avoid misalignment when analysing data using tools like the 

SFD. 

The terminology used for “open defecaƟon” data in the IDP and the annual reports was 

unclear. The term "non-sanitaƟon facility" was used without explicitly indicaƟng whether this 

referred to the community using public faciliƟes, neighbours’ faciliƟes, or actual open 

defecaƟon pracƟces. This lack of specificity was a criƟcal issue, as it hinders the ability to 

accurately assess the prevalence and nature of open defecaƟon in the municipality. These 

similar challenges are well documented in this study, where Smith et al. (2019) who 

highlighted the importance of clear and consistent terminology for effecƟve data collecƟon 

and reporƟng in sanitaƟon studies. 

The analysis of the IDP and annual report showed that approximately 50% of the ‘DescripƟve 

data’ are compliant, acƟvely monitored and complete, while Green Drop Report is 0% as 
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required by the SFD. This finding is consistent with broader literature, which indicates that 

large urban municipaliƟes oŌen struggle with data completeness (Smith et al., 2019). The 

significant gaps in the data observed in the IDP, parƟcularly in ‘sanitaƟon system data’, where 

only 17% of the data are compliant, acƟvely monitored and complete and 83% are not acƟvely 

monitored, highlight the findings of Jones and Brown (2020), who emphasised the difficulƟes 

in documenƟng comprehensive sanitaƟon infrastructure in rapidly urbanising areas. The 

annual report indicated 100% of the data are compliant, acƟvely monitored and complete, 

while Green Drop Report is 0%. These gaps suggest a shorƞall in reporƟng pracƟces, which 

are aƩributed to inadequate data management systems or a lack of prioriƟsaƟon in data 

collecƟon efforts. 

The literature stresses the need for detailed and complete data for effecƟve sanitaƟon 

planning and management (Taylor & Harris, 2021). In Johannesburg, the limited availability of 

key data such as the number of households connected to various sanitaƟon faciliƟes, indicates 

a significant gap in comprehensive reporƟng (City of Johannesburg, 2020/2021). This shorƞall 

stems from resource constraints, insufficient monitoring systems, or a lack of coordinaƟon 

between different municipal departments (Kalonda et al., 2021). 

The ‘Containment’ data are parƟcularly concerning, with approximately 8%, 15% and 0% of 

the available data in the IDP, annual report and Green Drop report respecƟvely. This challenge 

is outlined by Smith et al. (2019), who noted the difficulty in maintaining up-to-date records 

of sanitaƟon faciliƟes in densely populated municipaliƟes. The literature suggests that such 

gaps in data can severely impede efforts to monitor and improve public health outcomes 

(Patel & Thompson, 2020). The observed deficiencies in Containment data may be due to 

inadequate infrastructure, insufficient funding for data collecƟon, or challenges in accessing 

informal seƩlements where such faciliƟes are oŌen lacking (Nkere et al., 2025). 

The data availability in the area of ‘Emptying and TransportaƟon’ is alarmingly low, with no 

compliant, acƟvely monitored and complete data reported in the IDP and Green drop report. 

Taylor and Harris (2021) highlighted that the absence of reliable data on waste transportaƟon 

is a widespread issue, which oŌen results in inefficiencies in the management and treatment 

of wastewater. The annual report shows approximately 15% which is below average. This is 

due to the logisƟcal challenges of tracking faecal sludge transportaƟon in urban environments, 

parƟcularly in informal seƩlements where such services may be irregular or undocumented. 
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The ‘Treatment’ of wastewater data is also shown to be a significant challenge, with 0%, 0% 

and 34% of the compliant, acƟvely monitored and complete data, in the IDP, annual report 

and the green drop report respecƟvely. This finding is consistent with earlier research by 

Graham and Reed (2018), which highlighted the difficulƟes that municipaliƟes face in 

ensuring that all aspects of wastewater treatment are adequately monitored and reported. 

The lack of data in this area may be aƩributed to outdated infrastructure, insufficient 

investment in wastewater treatment faciliƟes, or challenges in interdepartmental 

coordinaƟon, which are commonly cited barriers in the literature. 

 

 The level of data availability in relaƟon to Shit Flow Diagram requirements for the 

City of Tshwane Metro Municipality. 

 

The analysis of data availability for the CoTMM, based on the 2020–21 Integrated 

Development Plan (IDP), the 2020–21 Annual Report, and the 2023 Green Drop Report, is 

summarised in Figures 23–25, with the legend provided in Figure 26. These sources reveal 

significant dispariƟes in data compliance, monitoring and completeness with SFD 

requirements (City of Tshwane Metro Municipality, 2020/2021; City of Tshwane Metro 

Municipality, 2020/2021; Department of Water and SanitaƟon, 2023).  

 
Figure 24: Shows the level of data availability extracted 

from the Integrated Development Plan. 

 
Figure 25: Shows the level of data availability extracted 

from the Annual Report.
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Figure 26: Shows the level of data availability extracted 

from Green Drop Report. 

 
Figure 26: Shows the legend used in the graphs.

As shown in Figure 23, ‘DescripƟve data’ in the IDP show 50% compliance with SFD 

requirements, reflecƟng moderate availability and acƟve monitoring. The Annual Report 

(Figure 24) presents a low level of data compliance, monitoring and completeness, with 

approximately 33% of “DescripƟve Data” meeƟng SFD requirements compliance, acƟve 

monitoring and complete and 25% missing. The Green Drop Report (Figure 25) does not 

include “DescripƟve Data”, indicaƟng a gap in this area. These findings suggest that the IDP is 

the most comprehensive source for “DescripƟve Data”, but the lack of uniformity across 

documents highlights a criƟcal challenge in achieving consistency in municipal reporƟng. 

Data on ‘SanitaƟon systems’ used vary significantly across the three documents. The IDP 

(Figure 23) shows 50% compliant, acƟvely monitored and complete while the Annual Report 

(Figure 24) records only 33%, with 67% of data either incomplete or not monitored. The Green 

Drop Report (Figure 25) provides no data on sanitaƟon systems, reflecƟng a limitaƟon in its 

scope. These discrepancies point to gaps in monitoring pracƟces and resource allocaƟon, as 

also observed in Johannesburg and noted by Taylor and Harris (2021). 

Containment data are parƟcularly concerning across all three reports. As illustrated in Figure 

23, the IDP categorises 92% of containment data as no data available, not integrated into the 

report. The Annual Report (Figure 24) shows similar results, with 92% of data missing. The 

Green Drop Report (Figure 25) offers no data on containment, reinforcing the criƟcal gaps 

idenƟfied. These findings are consistent with Jones and Brown's, 2020, observaƟons that 

densely populated municipaliƟes struggle with the collecƟon and integraƟon of containment 

data due to resource constraints and urban expansion. 

Data on “emptying and transportaƟon” reveal alarmingly low availability across the three 

documents. The IDP (Figure 23) shows 77% of data as missing, while the Annual Report (Figure 



86 
 

24) records 100% of data as "not integrated into the system." The Green Drop Report (Figure 

25) does not provide any data in this category. These results align with Graham and Reed's 

(2018) findings, which aƩribute such deficiencies to logisƟcal and infrastructural challenges in 

urban municipaliƟes. 

The “Treatment data”, shown in Figures 23–25, present a criƟcal gap. The IDP reports 100% of 

treatment data as missing and not integrated into the system, while the Annual Report records 

89% missing data. The Green Drop Report also indicates significant gaps, with 56% of 

treatment data unavailable or incomplete (Figure 25). This lack of comprehensive data 

undermines public health and environmental management efforts, as emphasised by Patel 

and Thompson (2020). 

 

 The level of data availability in relaƟon to Shit Flow Diagram requirements for the 

City of Ekurhuleni Metro Municipality. 

 

The CoEMM encountered significant obstacles during the data collecƟon process, largely 

stemming from the draŌ status of the available Integrated Development Plans, which 

hindered access to complete, finalised reports. These challenges were exacerbated by gaps 

idenƟfied in the Annual Reports, parƟcularly concerning water supply coverage. For instance, 

the 2021/2022 Annual Report included a table on water service delivery with empty fields 

under the water supply category. It was unclear whether these blank spaces signified missing 

data or represented porƟons of the populaƟon without access to water services. This 

ambiguity in reporƟng underscores a major challenge in data interpretaƟon and emphasises 

the urgent need for more transparent, detailed, and comprehensive documentaƟon pracƟces 

within the Municipality (City of Ekurhuleni Metro Municipality, 2020/2021; City of Ekurhuleni 

Metro Municipality, 2020/2021) 
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Figure 27: Shows the level of data availability extracted 

from Integrated Development Plan. 

 
Figure 28: Shows the level of data availability extracted 

from Annual Report.

 
Figure 29: Shows the level of data availability extracted 

from Green Drop Report. 

 
Figure 26: Shows the legend used in the graphs.

The three reports; IDP, Annual Report, and Green Drop Report, reveal varied strengths and 

weaknesses in data compliance with SFD requirements, monitoring, and completeness for the 

CoEMM. In terms of “DescripƟve data”, the IDP demonstrates moderate compliance, with 50% 

of the data fully available and complete. However, criƟcal environmental parameters, such as 

groundwater levels and aquifer vulnerability, are either missing or insufficiently documented. 

The Annual Report shows slightly higher compliance at 58%, reflecƟng a more detailed and 

accurate depicƟon of the Municipality's general parameters. Despite this improvement, gaps 

in environmental data persist, limiƟng the Municipality's ability to plan effecƟvely for water 

and sanitaƟon services. The Green Drop Report, on the other hand, fails to provide any 

“DescripƟve Data” in compliance with SFD requirements, highlighƟng a significant shorƞall in 

this area. 

When analysing “SanitaƟon systems used”, both the IDP and Annual Report demonstrate full 

compliance, with 100% of the data meeƟng SFD requirements. This indicates robust 

documentaƟon of sanitaƟon infrastructure, such as latrines, sewerage connecƟons, sepƟc 
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tanks, and public toilets. However, the Green Drop Report lacks any informaƟon about 

“SanitaƟon systems used”, reflecƟng a criƟcal gap in its scope. In contrast, “Containment data” 

reveal significant deficiencies across all three reports. The IDP shows only 8% compliance, 

suggesƟng limited monitoring and reporƟng of containment pracƟces. The Annual Report 

fares even worse, with no data meeƟng SFD requirements for containment, while the Green 

Drop Report similarly provides no compliance, reinforcing systemic weaknesses in this criƟcal 

area of sanitaƟon. 

The “Emptying and transportaƟon data” are equally problemaƟc. The IDP shows minimal 

compliance, with data availability ranging from 0% to 8%. This gap highlights substanƟal 

challenges in tracking and reporƟng on wastewater logisƟcs. The Annual Report mirrors these 

findings, offering no compliance in this category. The Green Drop Report also fails to include 

any relevant data, underscoring persistent shortcomings in monitoring and managing these 

essenƟal services. The “treatment” category reflects some improvement in the Green Drop 

Report, with 33% compliance compared to the IDP and Annual Report, which each achieve 

only 11%. While the Green Drop Report provides slightly beƩer insights into treatment-related 

data, such as sewage treatment plant capacity, gaps in data on capacity uƟlisaƟon persist 

across all three reports, undermining the Municipality's ability to opƟmise its wastewater 

treatment faciliƟes effecƟvely. 

 

 The level of data availability in relaƟon to Shit Flow Diagram requirements for 

Sedibeng District Municipality. 

 

Sedibeng District Municipality employs a unique approach to data collecƟon and terminology, 

recording households as "units," which disƟnguishes it from other municipaliƟes. This district 

consists of three local municipaliƟes: Midvaal Local, Lesedi Local, and Emfuleni Local. 

FuncƟoning primarily as an administraƟve enƟty, the Sedibeng District Municipality oversees 

these local municipaliƟes and ensures coordinated governance across the region. While the 

district Municipality aggregates and reports data on a broader scale, the local municipaliƟes 

benefit from their smaller administraƟve scope, enabling them to implement more detailed 

and specific data collecƟon mechanisms. 
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5.1.4.1 Midvaal Local Municipality 

 

The data compliance, monitoring and completeness for Midvaal Local Municipality across the 

Annual Report, Integrated Development Plan (IDP), and Green Drop Report reveals significant 

discrepancies as shown in Figure 29-31 (Midvaal Local Municipality, 2020/2021; Midvaal 

Municipality, 2020/2021, Department of Water and SanitaƟon, 2023). The Annual Report 

demonstrates criƟcal data gaps in areas such as “containment, emptying and transportaƟon, 

and treatment”, where no data are available. This lack of monitoring reflects limited aƩenƟon 

to key sanitaƟon pracƟces, including the management of sepƟc tanks, their emptying 

schedules, and transportaƟon methods. Furthermore, no records exist on treatment plant 

capacity, wastewater volumes treated, or the efficiency of treatment processes. However, the 

Annual Report does provide parƟal compliance in “descripƟve data”, with 33% availability 

covering the area, populaƟon, populaƟon growth rate, and water supply. Notably, only 17% 

of sanitaƟon system data, specifically related to the number of households and populaƟons 

with access to latrine faciliƟes, is monitored and reported. 

 
Figure 30: Shows the level of data availability extracted 

from Integrated Development Plan. 

 
Figure 31: Shows the level of data availability extracted 

from Annual Report.
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Figure 32: Shows the level of data availability extracted 

from Green Drop Report. 

 
Figure 26: Shows the legend used in the graphs.

In contrast, the IDP provides a more comprehensive view of the Municipality’s data landscape. 

“DescripƟve data” are fully compliant with SFD requirements, offering detailed insights into 

demographic and geographic factors such as populaƟon growth rates, topography, climate, 

groundwater levels, and aquifer vulnerability. This suggests robust data collecƟon 

mechanisms in these areas. However, significant gaps persist in sanitaƟon-specific categories. 

For instance, data on households and populaƟons connected to latrines, sewerage systems, 

and sepƟc tanks are incomplete. The IDP and annual report has no data for “containment, 

emptying and transportaƟon, and treatment”. This reflects systemic challenges in monitoring 

and reporƟng on these criƟcal aspects of sanitaƟon, despite the Municipality’s apparent focus 

on “DescripƟve Data”. 

The Green Drop Report, however, focuses primarily on wastewater treatment but provides 

limited data coverage for Midvaal Municipality. While the report highlights some treatment-

related data, such as compliance indicators for wastewater faciliƟes, significant gaps remain 

in treatment capacity uƟlisaƟon and efficiency metrics. The report does not provide any 

meaningful data on descripƟve aspects, sanitaƟon systems, or containment pracƟces, 

emphasising its narrow scope.  

 

5.1.4.2 Lesedi Local Municipality 

 

The comparison of the Annual Report, Integrated Development Plan (IDP), and Green Drop 

Report for Lesedi Local Municipality shows gaps in data compliance, acƟvely monitoring and 

completeness as shown in Figure 32-34 (Lesedi Local Municipality, 2020/2021; Lesedi 

Municipality, 2020/2021, Department of Water and SanitaƟon, 2023).  
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The Annual Report provides relaƟvely comprehensive “descripƟve data”, covering criƟcal 

indicators such as the area, populaƟon, and water supply, which support effecƟve monitoring 

and planning. However, a key deficiency is the absence of climate-related data, reflecƟng a 

gap in capturing essenƟal environmental informaƟon. For sanitaƟon systems, the Annual 

Report demonstrates strong compliance, acƟvely monitoring and completeness, with detailed 

reporƟng on infrastructure such as latrine faciliƟes, sewerage connecƟons, and sepƟc tanks. 

Despite this strength, the containment data show significant deficiencies, with missing 

informaƟon on sewage system types, containment condiƟons, and effluent discharge 

pracƟces. Similarly, the emptying and transportaƟon data are incomplete, indicaƟng 

inadequate monitoring of wastewater transportaƟon methods, desludging services, and 

sewer line condiƟons. Wastewater treatment data in the Annual Report yield mixed results, 

with complete coverage of parameters such as treatment plant capacity but missing 

informaƟon on treatment capacity uƟlisaƟon and efficiency. 

 
Figure 33: Shows the level of data availability extracted 

from Integrated Development Plan. 

 
Figure 34: Shows the level of data availability extracted 

from Annual Report.

 
Figure 35: Shows the level of data availability extracted 

from Green Drop Report. 

 
Figure 26: Shows the legend used in the graphs

The IDP, however, was missing for Lesedi Local Municipality, resulƟng in significant data gaps 

across all categories. This absence severely limited the ability to assess the Municipality’s 
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compliance with SFD data requirements. The Green Drop Report offered a limited focus on 

wastewater treatment, providing data into treatment capacity and compliance with naƟonal 

wastewater standards. However, it lacks data on other criƟcal areas, such as “DescripƟve 

Data”, sanitaƟon systems, containment measures, and emptying and transportaƟon pracƟces.  

 

5.1.4.3 Emfuleni Local Municipality 

 

The comparison of the Annual Report, Integrated Development Plan (IDP), and Green Drop 

Report for Emfuleni Local Municipality highlights significant discrepancies in data compliance, 

acƟve monitoring, and completeness, as shown in Figures 35–37 (Emfuleni Local Municipality, 

2020/2021; Emfuleni Municipality, 2020/2021, Department of Water and SanitaƟon, 2023). 

The Annual Report shows high data compliance, acƟvely monitoring and completeness in 

“descripƟve data”. Similarly, the report demonstrates strong compliance with SFD 

requirements in sanitaƟon systems, including data on households and populaƟons with access 

to latrines and the prevalence of open defecaƟon. However, substanƟal gaps are evident in 

the “containment” secƟon, with limited informaƟon on sewage system types, containment 

condiƟons, and sepƟc tank discharge methods. Furthermore, data on sewerage and sepƟc 

tank connecƟons are incomplete, and the total number of public and community toilets is only 

parƟally documented.

 
Figure 36: Shows the level of data availability extracted 

from Integrated Development Plan. 

 
Figure 37: Shows the level of data availability extracted 

from Annual Report.
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Figure 38: Shows the level of data availability extracted 

from Green Drop Report. 

 
Figure 39: Shows the legend used in the graphs

 

The IDP provides strong compliance in “descripƟve data”, including detailed demographic and 

geographic indicators such as city area, populaƟon size, growth rate, and water-related 

parameters like water supply per capita and coverage. Despite this, the IDP reveals relaƟvely 

limited data availability in “sanitaƟon systems, containment, and treatment”. Minimal data 

exist on the distribuƟon of sanitaƟon faciliƟes (latrines, sewerage systems, and sepƟc tanks) 

among households, as well as on the prevalence of open defecaƟon. Containment data, 

including sewage system types and “emptying and transportaƟon” pracƟces, are missing, as 

are details on treatment faciliƟes, highlighƟng criƟcal gaps in monitoring and reporƟng. 

 

The Green Drop Report provides limited insights, focusing almost exclusively on wastewater 

treatment. While it offers some informaƟon on treatment capacity and compliance with 

naƟonal standards, it lacks data on descripƟve parameters, sanitaƟon systems, containment 

measures, and emptying and transportaƟon pracƟces.

 

 The level of data availability in relaƟon to Shit Flow Diagram requirements for West 

Rand District Municipality. 

 

The analysis of data availability across the different local municipaliƟes within the West Rand 

District provides valuable understanding of each Municipality's strengths and weaknesses in 

data compliance, monitoring and completeness, as shown in Figures 38–49 (West Rand 

District Municipality, 2021/2022; West Rand Municipality, 2021/2022, Department of Water 

and SanitaƟon, 2023). 
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Mogale Local Municipality appears to rely heavily on the IDP and Annual Reports of Merafong 

Local Municipality, potenƟally adopƟng these reports as their own. This reliance raises 

concerns about the Municipality's ability to independently collect and report accurate, 

municipality-specific data. Meanwhile, the IDP report for Rand West Local Municipality 

contains significant errors in reporƟng units, such as the use of "ml" (millilitres) instead of the 

correct unit, "ML" (megalitres). These errors complicate the interpretaƟon of water-related 

data and highlight gaps in data validaƟon and quality control. 

 

5.1.5.1 Rand west Local Municipality 

 

The three reports; IDP, Annual Report, and Green Drop Report, reveal varied strengths and 

weaknesses in data compliance, monitoring, and completeness with SFD requirements for 

Rand West Local Municipality. In terms of “DescripƟve data,” the IDP demonstrates strong 

compliance, acƟvely monitored and complete of 67%. This includes indicators such as the city 

area, populaƟon, populaƟon growth rate, water supply coverage, and the number of slum 

seƩlements. The Annual Report performs similarly, with 58% of “DescripƟve data” 

compliance, acƟvely monitored and complete, covering essenƟal demographic and 

geographic parameters. However, gaps remain in areas such as topography, climate, and 

groundwater levels. The Green Drop Report does not provide any” DescripƟve Data”. 

 
Figure 40: Shows the level of data availability extracted 

from Integrated Development Plan. 

 
Figure 41: Shows the level of data availability extracted 

from Annual Report.
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Figure 42: Shows the level of data availability extracted 

from Green Drop Report. 

 
Figure 43: Shows the legend used in the graph

When analysing “SanitaƟon systems used,” both the IDP and Annual Report reveal significant 

deficiencies. None of the data in the IDP meet SFD requirements, with missing informaƟon on 

households and populaƟons connected to latrine faciliƟes, sewerage systems, or sepƟc tanks, 

as well as the prevalence of open defecaƟon. The Annual Report shows slightly beƩer 

performance, with parƟal data availability for households connected to various sanitaƟon 

systems, but gaps persist in community or public toilet usage. The Green Drop Report does 

not provide any data on sanitaƟon systems. 

The “Containment data” reveal systemic weaknesses across all three reports. They show 

missing data, with no data available on sewage system types, containment condiƟons, or 

effluent discharge pracƟces. This lack of data poses significant challenges to understanding 

and addressing sanitaƟon infrastructure needs.  For “Emptying and transportaƟon data,” all 

three reports show a complete absence of compliance. Neither the IDP nor the Annual Report 

provides data on wastewater logisƟcs, such as desludging services or sewer line condiƟons. 

The Green Drop Report similarly excludes these categories, reflecƟng significant gaps in 

tracking and managing waste transportaƟon processes. 

The “Treatment” category shows mixed performance across the reports. The IDP and Annual 

Report do not provide any treatment data, such as capacity uƟlisaƟon or efficiency metrics. 

The Green Drop Report demonstrates limited compliance, with 33% of treatment-related data 

available. 

 

5.1.5.2 Mogale Local Municipality 

Mogale Local Municipality encountered significant challenges in its data collecƟon and 

reporƟng processes, primarily due to the absence of a publicly available annual report, which 



96 
 

limited the Municipality’s ability to present a comprehensive overview of its sanitaƟon and 

wastewater management efforts. The IDP report reveals both strengths and weaknesses, but 

the lack of supporƟng documentaƟon exacerbates exisƟng gaps, parƟcularly in sanitaƟon-

specific categories. This is shown in Figure 43-45 (Mogale Local Municipality, 2020/2021). 

 
Figure 44: Shows the level of data availability extracted 

from Integrated Development Plan. 

 
Figure 45: Shows the level of data availability extracted 

from Annual Report.

 
Figure 46: Shows the level of data availability extracted 

from Green Drop Report. 

 
Figure 47: Shows the legend used in the graphs 

The three reports; IDP, Annual Report, and Green Drop Report, reveal varied strengths and 

weaknesses in data compliance with SFD requirements, monitoring, and completeness for 

Mogale Local Municipality. In terms of “DescripƟve data”, the IDP demonstrates moderate 

compliance, with 58% of the data fully available and complete. This includes key parameters 

such as city area, populaƟon, populaƟon growth rate, topography, climate, groundwater 

levels, aquifer vulnerability, water supply sources, water supply per capita, water supply 

coverage, the number of slum seƩlements, and the number of households within the 

municipal boundary. However, the absence of the Annual Report and the lack of relevant data 

in the Green Drop Report mean that no further insights are available in this category, leaving 

significant gaps in criƟcal environmental and demographic data. 
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When analysing “SanitaƟon systems used”, the IDP demonstrates low compliance, with only 

17% of the required data being available. Data on households and populaƟons connected to 

sanitaƟon faciliƟes, such as latrines, sewerage systems, and sepƟc tanks, is either incomplete 

or enƟrely absent. This deficiency is compounded by the lack of sanitaƟon systems data in 

both the Annual Report and the Green Drop Report. 

 

The “Containment data” reveal systemic weaknesses across all three reports. The IDP, Annual 

Report, and Green Drop Report all show no compliance, with a complete absence of data on 

sewage system types, containment condiƟons, and effluent discharge pracƟces. This lack of 

data poses significant challenges to understanding and addressing sanitaƟon infrastructure 

needs within the Municipality. For “Emptying and transportaƟon data”, all three reports 

demonstrate a 100% absence of compliance. Neither the IDP nor the Green Drop Report 

provides any relevant data on wastewater logisƟcs, such as desludging services or sewer line 

condiƟons, leaving this criƟcal area of sanitaƟon management enƟrely unaddressed. 

 

In terms of “Treatment”, the Municipality performs poorly across all three reports. The IDP 

and Annual Report provide no data on treatment capacity uƟlisaƟon, and the Green Drop 

Report having 33% of compliant, acƟvely monitored and complete treatment-related data for 

Mogale Local Municipality

 

5.1.5.3 Merafong Local Municipality 

 

The analysis of the IDP, Annual Report, and Green Drop Report for Merafong Local 

Municipality reveals notable strengths in “DescripƟve Data” collecƟon but significant gaps in 

sanitaƟon systems, containment, emptying, transportaƟon, and treatment data. The absence 

of a cohesive approach across the three reports as shown in Figure 47- 49 indicates the need 

for improved data monitoring and reporƟng pracƟces to comply with SFD requirements and 

to support effecƟve sanitaƟon management (Merafong Local Municipality, 2020/2021; 

Merafong Municipality, 2020/2021; Department of Water and SanitaƟon, 2023). 

The three reports; IDP, Annual Report, and Green Drop Report, demonstrate varied 

compliance with SFD requirements. In terms of “DescripƟve data”, the IDP shows strong 

compliance, with 92% of the compliant, acƟvely monitored and complete data. This includes 
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detailed reporƟng on parameters such as city area, populaƟon, populaƟon growth rate, 

groundwater levels, aquifer vulnerability, and water supply coverage. However, gaps in 

climate-related data persist, which limits a comprehensive understanding of environmental 

factors. The Annual Report supports this performance with strong “DescripƟve Data”, though 

gaps are noted in reporƟng on groundwater levels and water supply per capita. The Green 

Drop Report, in contrast, provides no “DescripƟve Data”. 

 
Figure 48: Shows the level of data availability extracted 

from Integrated Development Plan. 

 
Figure 49: Shows the level of data availability extracted 

from Annual Report.

 
Figure 50: Shows the level of data availability extracted 

from Green Drop Report. 

 
Figure 51: Shows the legend used in the graphs

The three reports; IDP, Annual Report, and Green Drop Report, demonstrate varied 

compliance with SFD requirements. In terms of “DescripƟve data”, the IDP shows strong 

compliance, with 92% of the compliant, acƟvely monitored and complete data. This includes 

detailed reporƟng on parameters such as city area, populaƟon, populaƟon growth rate, 

groundwater levels, aquifer vulnerability, and water supply coverage. However, gaps in 

climate-related data persist, which limits a comprehensive understanding of environmental 

factors. The Annual Report supports this performance with strong “DescripƟve Data”, though 

gaps are noted in reporƟng on groundwater levels and water supply per capita. The Green 

Drop Report, in contrast, provides no “DescripƟve Data”. 
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When analysing “SanitaƟon systems used”, the IDP shows moderate compliance, with 50% of 

the data meeƟng SFD requirements. The report demonstrates robust documentaƟon of 

households connected to sewerage systems but lacks informaƟon on households using sepƟc 

tanks or relying on community or public toilets. Similarly, the Annual Report highlights strong 

reporƟng on sewerage connecƟons but idenƟfies gaps in reporƟng on public toilet faciliƟes. 

The Green Drop Report fails to include any sanitaƟon systems data. 

 

For “Containment data”, the reports collecƟvely reveal significant deficiencies. The IDP 

achieves only 8% compliance, with limited informaƟon on sepƟc tank types and no data on 

the funcƟonal status of the sewage network or containment condiƟons. The Annual Report 

mirrors these findings, providing no addiƟonal insights into containment pracƟces. The Green 

Drop Report also provides no containment data. The “Emptying and transportaƟon data” are 

enƟrely absent across all three reports. The IDP and Annual Report fail to provide any data on 

wastewater logisƟcs, such as desludging frequency or the capacity of emptying trucks. 

Similarly, the Green Drop Report does not address emptying and transportaƟon, leaving this 

category completely unaddressed. 

 

In terms of “Treatment”, the IDP demonstrates minimal compliance, with only 33% of the 

required data available. The report includes basic data on treatment plant capacity but lacks 

criƟcal details on treatment capacity uƟlisaƟon and the efficiency of wastewater treatment 

processes. The Annual Report mirrors this low compliance, adding no further insights into 

treatment pracƟces. The Green Drop Report, while providing 33% on compliant, acƟvely 

monitored and complete data, fails to address broader treatment issues, such as efficiency 

and capacity uƟlisaƟon.

 

5.2 Data compliance, monitoring and completeness with the SFD requirements 

 

The effecƟve implementaƟon of the SFD relies heavily on the availability, accuracy, and 

completeness of sanitaƟon data. MunicipaliƟes must meet specific requirements for data 

compliance and acƟve monitoring to ensure their reporƟng systems align with SFD standards. 

This secƟon evaluates the level of data compliance, monitoring pracƟces, and completeness 

across the Integrated Development Plans (IDPs), Annual Reports, and Green Drop Reports of 
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selected municipaliƟes. The analysis focuses on key sanitaƟon categories, including 

DescripƟve Data, SanitaƟon systems used, Containment measures, Emptying and 

TransportaƟon, and Treatment. 

The municipaliƟes assessed include the CoJMM, CoTMM, CoEMM, Sedibeng District 

Municipality (Midvaal Local Municipality, Lesedi Local Municipality, and Emfuleni Local 

Municipality), and West Rand District Municipality (Rand West Local Municipality, Mogale 

Local Municipality, and Merafong Local Municipality) as shown in Table 12 -14. 
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1. Annual Report 

Table 12: Comparison of the level of data compliance, monitoring and completeness with the SFD using the annual report. 

Municipality 

Level of data availability (%) 

 1   2  3  4  5  6 

a. City of Johannesburg Metropolitan 

Municipality 33% 6% 12% 0% 49% 0% 

b. City of Tshwane Metropolitan 

Municipality 16% 3% 5% 15% 61% 0% 

c. Ekurhuleni Metropolitan 

Municipality 34% 0% 2% 2% 63% 0% 

d. Sedibeng District Municipality 6% 0% 0% 0% 94% 0% 

i. Midvaal Local Municipality 10% 0% 0% 0% 90% 0% 

ii. Lesedi Local Municipality 37% 5% 0% 0% 59% 0% 

iii. Emfuleni Local Municipality 22% 7% 7% 0% 65% 0% 

e. West Rand District Municipality 6% 0% 6% 29% 58% 0% 

i. Rand West Local 

Municipality 25% 0% 0% 0% 75% 0% 

ii. Mogale Local Municipality - - - - - - 

iii. Merafong Local 

Municipality 27% 0% 2% 7% 65% 0% 

 
1 Data is compliant with SFD requirements, acƟvely monitored, and fully complete with detailed figures or 
descripƟons. 
2 Data is compliant and monitored but only parƟally complete, with significant gaps in detail. 
3 Data is compliant and monitored but moderately complete, with substanƟal missing descripƟons. 
4 Data is compliant but unmonitored and minimally complete, providing very limited informaƟon. 
5 Data required for SFD is enƟrely unavailable or unreported. 
6 Data does not meet SFD compliance requirements but is acƟvely monitored. 
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2. Integrated Development Plan 

 

Table 13: Comparison of the level of data acompliance, monitoring and completeness with the SFD using the IDP.  

Municipality 
 

          

a. City of Johannesburg 

Metropolitan Municipality 15% 2% 16% 17% 51% 0% 

b. City of Tshwane Metropolitan 

Municipality 20% 13% 5% 7% 56% 0% 

c. Ekurhuleni Metropolitan 

Municipality 32% 0% 12% 2% 55% 0% 

d. Sedibeng District Municipality 43% 4% 4% 2% 46% 0% 

i. Midvaal Local Municipality 20% 0% 20% 0% 60% 0% 

ii. Lesedi Local Municipality - - - - - - 

iii. Emfuleni Local 

Municipality 15% 0% 0% 0% 85% 0% 

e. West Rand District Municipality 10% 0% 8% 0% 54% 27% 

i. Rand West Local 

Municipality 17% 0% 2% 0% 65% 17% 

ii. Mogale Local Municipality 15% 0% 3% 0% 82% 0% 

iii. Merafong Local 

Municipality 37% 0% 12% 0% 51% 0% 
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3. Green Drop Report 

 

Table 14: Comparison of the level of data compliance, monitoring and completeness with the SFD using the Green Drop Report.  

Municipality             

a. City of Johannesburg Metropolitan 

Municipality 7% 0% 2% 0% 91% 0% 

b. City of Tshwane Metropolitan 

Municipality 7% 0% 2% 0% 91% 0% 

c. Ekurhuleni Metropolitan 

Municipality 7% 0% 2% 0% 91% 0% 

d. Sedibeng District Municipality 7% 0% 2% 0% 91% 0% 

i. Midvaal Local Municipality 7% 0% 2% 0% 91% 0% 

ii. Lesedi Local Municipality 7% 0% 2% 0% 91% 0% 

iii. Emfuleni Local 

Municipality 7% 0% 2% 0% 91% 0% 

e. West Rand District Municipality 7% 0% 2% 0% 91% 0% 

i. Rand West Local 

Municipality 7% 0% 2% 0% 91% 0% 

ii. Mogale Local Municipality 7% 0% 2% 0% 91% 0% 

iii. Merafong Local 

Municipality 7% 0% 2% 0% 91% 0% 

 

Tables 12–14 present the level of data availability across municipaliƟes in Gauteng, assessing 

compliance, monitoring, and completeness based on the SFD checklist requirements. The data 

is represented using a colour-coded system described previously, with percentages calculated 

from the checklist parameters. Green indicates data that is compliant, acƟvely monitored, and 
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either complete or fully described. For example, data on the area of the city and populaƟon is 

both readily available and supported by detailed figures and descripƟons in municipal reports. 

Yellow represents data that is compliant and monitored but 75% incomplete or lacking 

sufficient detail. An example is records on groundwater levels, where monitoring exists, but 

the data lacks temporal variaƟons or specific measurement details. Light brown denotes data 

that is compliant and monitored but only 50% complete or inadequately described. For 

instance, a municipality may report that sepƟc tanks are used but fail to specify the populaƟon 

relying on them or the number of tanks installed. Dark brown reflects data that is compliant 

but unmonitored, with only 25% completeness or minimal descripƟons. For example, data on 

faecal sludge containment might note its use but omit essenƟal details such as whether the 

sludge is safely stored or treated. Red signifies data that is enƟrely unavailable, such as when 

no informaƟon is provided on the percentage of faecal sludge safely closed when full and 

relocated. Purple, which was rarely observed, indicates data that is non-compliant with SFD 

requirements but acƟvely monitored. An example is sanitaƟon systems used in informal 

seƩlement such as chemical toilets. These tables capture the overall status of required data 

within three reports from different municipaliƟes.  

 

Table 12 illustrates the level of sanitaƟon data collected from annual reports availability across 

Gauteng municipaliƟes. The results reveal considerable variaƟon, with metropolitan 

municipaliƟes generally performing beƩer than district municipaliƟes. Ekurhuleni (34%) and 

Johannesburg (33%) record the highest proporƟons of complete data, while Sedibeng and 

West Rand districts have the lowest (both at 6%), indicaƟng severe data scarcity in these areas. 

Within the districts, performance is inconsistent. In Sedibeng, Lesedi stands out with 37% 

complete data, compared to Midvaal’s 10% and Emfuleni’s 22%, while West Rand shows a 

similar disparity, with Rand West (25%) and Merafong (27%) outperforming the district 

average. The City of Tshwane shows moderate completeness (16%) but has the highest 

proporƟon of incomplete data (15%), suggesƟng reporƟng is more advanced but not yet 

comprehensive. Overall, missing data remains the most significant challenge, exceeding 49% 

in all municipaliƟes, and reaching as high as 94% in Sedibeng. 

 

Table 13 shows the proporƟon of sanitaƟon data collected from IDPs classified as complete, 

incomplete, missing, or non-compliant with SFD requirements for Gauteng municipaliƟes. 
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Across all municipaliƟes, missing data is the dominant issue, ranging from just over 50% to 

more than 80% of the required dataset. Among the metropolitan municipaliƟes, Sedibeng 

District Municipality records the highest proporƟon of complete data (43%), while Tshwane 

has the most incomplete data (13%). In Sedibeng District, performance varies widely, with 

Midvaal achieving 20% completeness, Emfuleni only 15%, and Lesedi lacking any available 

data. West Rand District records the lowest completeness (10%) and the highest non-

compliance (27%), with Mogale having the greatest proporƟon of missing data (82%). 

 

According to the Green Drop Report, there is consistency in data publishing and reporƟng 

across municipaliƟes, as shown in Table 14. This consistency arises because the Department 

of Water and SanitaƟon applies a uniform methodology for data collecƟon across all 

municipaliƟes. As a result, the data checklist and recording of available, missing, and 

incomplete informaƟon are standard. Within Gauteng municipaliƟes, 7% of the required data 

is complete and available for developing SFDs, 91% is missing, and the remainder is 

incomplete or non-compliant with SFD requirements. 

 

 Data compliance with SFD 

 

The available data largely comply with the SFD data requirements, parƟcularly in terms of 

terminology and definiƟons. Most of the data are presented in a format that can be readily 

converted into percentages, aligning with the majority of SFD data requirements. However, 

certain aspects do not meet compliance standards, parƟcularly concerning the classificaƟon 

of sanitaƟon systems in use. For instance, ambiguous terminology such as "none toilet" lacks 

a clear definiƟon, making it unclear whether it refers to open defecaƟon, shared faciliƟes, or 

other alternaƟve sanitaƟon methods. 

Non-compliant data are predominantly idenƟfied in figures using the legend, such as Figure 

50, where data represented in red and purple indicate non-compliance. This secƟon, 

therefore, focuses on analysing these results. Missing data is inherently non-compliant with 

SFD requirements, as compliance necessitates a comprehensive representaƟon of key 

components, including containment, emptying, transport, treatment, and disposal. The 

absence of any of these elements results in an incomplete assessment of the sanitaƟon 

system. 
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Furthermore, compliance requires that data be verifiable through reliable sources such as 

monitoring reports, field surveys, and municipal records. Missing data, parƟcularly when 

unsupported by documentaƟon, cannot be validated, further contribuƟng to non-compliance. 

AddiƟonally, the SFD framework emphasises periodic monitoring and reporƟng, and the 

absence of updated data signifies a failure to meet these standards. Datasets that do not align 

with the data elements specified in the SuSanA checklist or other SFD frameworks are 

classified under lower compliance categories, reflecƟng their inability to fulfil minimum 

reporƟng standards. Table 12 indicates that over 50% of the data from annual reports are 

missing, and the available data largely do not comply with SFD requirements. An excepƟon is 

the City of Johannesburg Metropolitan Municipality (CoJMM), which has 49% missing data. In 

contrast, Sedibeng District Municipality records the highest percentage of missing data at 

94%. A similar paƩern is observed in Table 13, which presents data from IDPs, where Sedibeng 

District Municipality has the lowest percentage of missing data at 46%. 

The majority of municipal data aligns with SFD terminology and reporƟng standards, rare but 

criƟcal deviaƟons highlight systemic inconsistencies in adherence to compliance protocols. A 

notable example is the classificaƟon of “chemical toilets” in informal seƩlements, which is 

coded purple in Tables 12–14 to denote non-compliant but acƟvely monitored data. The term 

“chemical toilet” contravenes SFD guidelines, which mandate the use of standardised 

terminology such as “container-based sanitaƟon” or “dry sanitaƟon systems” to describe 

decentralised sanitaƟon soluƟons. This deviaƟon reflects a lack of alignment with SFD’s goal 

of universalising terminology to enable cross-regional benchmarking and policy coherence. 

The persistence of non-compliant terminology risks misinterpretaƟon by stakeholders, as 

“chemical toilets” may conflate temporary emergency soluƟons with permanent 

infrastructure. Table 13 indicates that 27% of the data available from Integrated Development 

Plans (IDPs) in West Rand District Municipality do not comply with SFD definiƟons and 

terminology.  

 

 Data monitoring 

Data monitoring within the scope of this study refers to the ongoing process of systemaƟcally 

tracking and evaluaƟng sanitaƟon data across municipaliƟes in Gauteng, with a parƟcular 

focus on its alignment with the SFD requirements. The primary objecƟve is to assess the 
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current status of data collecƟon, idenƟfy exisƟng gaps, and enhance the overall reliability of 

the data to foster more effecƟve sanitaƟon management. 

To idenƟfy the level of data monitoring, an analysis was conducted on the available sources 

of data, including annual reports, Integrated Development Plans (IDPs), and the Ɵmelines 

associated with the data. The key data sources idenƟfied for this study were StaƟsƟcs South 

Africa (StatsSA), HIS Markit, GIS data, and the Municipal DemarcaƟon Board. The data from 

these sources spanned a period from 2011 to 2020, as indicated in Table 22 in the appendix. 

This assessment allowed for the idenƟficaƟon of trends, the recogniƟon of data gaps, and the 

evaluaƟon of the consistency and reliability of data across different municipaliƟes. UlƟmately, 

it became clear that while some municipaliƟes have more robust data monitoring systems in 

place, others sƟll face challenges in ensuring the monitoring of the data, especially in areas 

like transportaƟon and treatment.  

A recurring issue in the data reported by municipaliƟes is the limited monitoring and 

verificaƟon mechanisms in place. Without acƟve and conƟnuous monitoring, there is a 

significant risk of data becoming outdated or inaccurate, which in turn affects the reliability of 

the SFDs. The absence of robust verificaƟon processes further compounds this issue, as it 

allows for the perpetuaƟon of errors and inconsistencies in the reported data. The Ɵmelines 

of data presented by different municipaliƟes highlight the challenge of outdated data. For 

example, the West Rand District and Ekurhuleni have data that date back to 2011 and 2017, 

which raises concerns about the relevance and accuracy of the informaƟon when it is applied 

to current sanitaƟon challenges. 

 

 Data completeness 

The fragmentaƟon of data is another significant issue, with many municipaliƟes reporƟng only 

parƟal data that fails to provide a comprehensive picture of the sanitaƟon landscape. This 

fragmentaƟon is aƩributed to a variety of factors, including resource limitaƟons, lack of proper 

data management systems, and inadequate training of personnel involved in data collecƟon. 

Consequently, criƟcal data points necessary for the accurate generaƟon of SFDs, such as 

details on wastewater treatment processes, are oŌen missing or inadequately documented. 

For example, while Rand West and Merafong provide some DescripƟve Data and informaƟon 

on sanitaƟon systems, they lack data on the complete sanitaƟon chain, parƟcularly in the 
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areas of containment and treatment. Similarly, municipaliƟes such as Emfuleni and Lesedi 

have significant data gaps, with some categories being enƟrely unreported. 

 

 Data Recording 

 

One of the primary challenges idenƟfied is the lack of uniformity in the publicaƟon of reports 

across different municipaliƟes. For example, Mogale Local Municipality does not publish an 

annual report (AR), and Lesedi Local Municipality does not publish an Integrated Development 

Plan (IDP). This inconsistency extends to the terminology used, variaƟons in municipal reports, 

categorisaƟon, and even the units of measurement across different datasets. Such 

discrepancies complicate the data analysis process and can lead to potenƟal 

misinterpretaƟons when applied to SFDs. It is important to note that with the Green Drop 

Report, there is consistency in data publishing and reporƟng across municipaliƟes. The 

inconsistency is also reflected in the sources of data for the reports. The data used in IDPs and 

ARs across several municipaliƟes in Gauteng come from different sources, as indicated in the 

reports; refer to Appendix (7.1.6). For example: 

 Rand West Local Municipality, Mogale Local Municipality, and Emfuleni Local 

Municipality primarily sourced their data for both IDPs and annual reports from Stats 

SA, with Ɵmelines for 2021 and earlier. 

 The Moran local Municipality used Stats SA data from 2016 for their IDP, whereas the 

West Rand District Municipality uƟlised data from both Stats SA and IHS Markit, 

covering various years. Midvaal Local Municipality provided IDP data through GIS for 

2022, with annual report data sourced from Stats SA for 2011. 

 The Lesedi Local Municipality sourced annual reports data from Quantek in 2020. 

 The Sedibeng District Municipality obtained IDP data from the Municipal DemarcaƟon 

Board and IHS Markit for 2023, whereas the annual report data came from the IHS 

Markit for 2020. 

 In major ciƟes such as Johannesburg, Tshwane, and Ekurhuleni, data for both IDPs and 

annual reports were sourced from Stats SA and other sources, covering different years 

depending on the Municipality. 
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 Data Accessibility 

 

The absence of a centralised data repository or clear protocols for data sharing significantly 

hampers efforts to compile and analyse data effecƟvely. This issue is parƟcularly evident in 

municipaliƟes lacking library plaƞorms or accessible websites for publishing reports. For 

example, during the data collecƟon phase of this study, the West Rand District Municipality 

website was inaccessible; however, this issue appears to have been resolved. 

 

5.3 Data Compliance, Monitoring, and Completeness Based on QuesƟonnaire 

Responses 

 

The surveys conducted provided an understanding of the experiences and challenges faced 

by professionals involved in the development of ShiŌ Flow Diagrams (SFDs) in South Africa. 

The feedback from the parƟcipants shown in Table 15, who have worked in various 

provinces and municipaliƟes, highlights both the strengths and areas for improvement in the 

SFD development process. Both respondents are experienced professionals, with one being 

a chemical engineering technician (ParƟcipant 1) and the other being a sanitaƟon specialist 

(ParƟcipant 2). Their involvement in the development of SFDs spans different regions, 

including the Eastern Cape, KwaZulu-Natal, and eThekwini. Their extensive involvement, 

parƟcularly in the years 2016 and 2018, suggests a high level of experƟse and familiarity 

with the SFD process. 

 

The primary methods employed for data collecƟon varied among the respondents, reflecƟng 

the diverse challenges and environments in which they operated. ParƟcipant 1 emphasised 

the importance of one-on-one interacƟons with municipal officials and on-the-ground data 

collecƟon. This approach was deemed necessary to resolve discrepancies between 

published data and actual condiƟons. AddiƟonally, the necessity of site visits to verify the 

accuracy of the data provided by municipaliƟes is highlighted. Conversely, parƟcipant 2 

relied more on interviews with municipal members and key stakeholders, such as sepƟc tank 

empƟers and union leaders. This method was chosen because of the inadequacy of data in 

annual reports and the difficulty in accessing transportaƟon data. ParƟcipant 2’s approach 
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highlights the importance of engaging with stakeholders directly involved in sanitaƟon 

operaƟons, as these individuals possess criƟcal informaƟon not captured in official reports. 

Table 15: Shows the comparison of Data Compliance, Monitoring, and Completeness from quesƟonnaire respondents  

Category Data Aspect Participant 1 Participant 2 

Descriptive Data 
Completeness 75% 50% 

Monitoring 50% 50% 
Compliance 50% 50% 

Sanitation Systems 
Used 

Completeness 50% 50% 

Monitoring 25% 50% 
Compliance 25% 50% 

Containments 
Completeness 50% 50% 

Monitoring 25% 50% 
Compliance 25% 50% 

Emptying & 
Transportation 

Completeness 50% 75% 

Monitoring 25% 75% 
Compliance 25% 50% 

Treatment 
Completeness 100% 75% 

Monitoring 75% 75% 
Compliance 75% 50% 

 

Compliance with SFD standards varied significantly across sanitaƟon categories, reflecƟng 

inconsistencies in how municipaliƟes align their reporƟng pracƟces with formal guidelines. 

For instance, Treatment data exhibited the highest compliance (ParƟcipant 1: 75%; ParƟcipant 

2: 50%), likely due to centralised oversight of wastewater faciliƟes, which mandates adherence 

to naƟonal regulatory frameworks. In contrast, SanitaƟon Systems Used and Containment 

categories showed lower compliance (ParƟcipant 1: 25–50%; ParƟcipant 2: 25–50%), 

aƩributed to ambiguous terminology such as “safe containment” or “improved sanitaƟon,” 

which lack standardised definiƟons across municipaliƟes. ParƟcipant 2 specifically criƟcised 

vague containment classificaƟons, noƟng that terms like “safe storage” were inconsistently 

applied, leading to mismatches between reported data and SFD requirements. Similarly, 

Emptying & TransportaƟon compliance scores diverged sharply (ParƟcipant 1: 25%; 

ParƟcipant 2: 50%), underscoring challenges in documenƟng informal sector acƟviƟes, such 

as unlicensed sludge transporters, which oŌen operate outside formal reporƟng frameworks. 
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These discrepancies highlight systemic issues in insƟtuƟonal alignment with SFD protocols, 

where compliance is hindered by both technical ambiguiƟes and operaƟonal complexiƟes. 

 

Monitoring mechanisms were unevenly applied, with significant gaps in verifying data 

accuracy and Ɵmeliness. Treatment data received the highest monitoring scores (both 

parƟcipants: 75%), reflecƟng rouƟne regulatory inspecƟons at wastewater plants. However, 

weaker oversight was evident in SanitaƟon Systems Used (ParƟcipant 1: 25%; ParƟcipant 2: 

50%) and Containment (ParƟcipant 1: 25%; ParƟcipant 2: 50%), where municipaliƟes oŌen 

rely on staƟc infrastructure inventories rather than dynamic assessments of funcƟonality or 

safety. For example, ParƟcipant 1 noted that while containment structures (e.g., pit latrines) 

were catalogued, their maintenance status or leakage risks were rarely tracked. Emptying & 

TransportaƟon monitoring scores were similarly polarised (ParƟcipant 1: 25%; ParƟcipant 2: 

75%), suggesƟng regional dispariƟes in capacity. ParƟcipant 2 highlighted efforts to audit 

licensed transporters but acknowledged that informal operators—responsible for a significant 

share of sludge removal—were rarely included in datasets. This lack of holisƟc monitoring 

perpetuates data silos, limiƟng the SFD’s ability to reflect on-ground realiƟes, parƟcularly in 

informal seƩlements where unregulated pracƟces dominate. 

Completeness gaps were most pronounced in categories requiring granular, context-specific 

metrics. While DescripƟve Data (e.g., populaƟon staƟsƟcs) scored moderately (ParƟcipant 1: 

75%; ParƟcipant 2: 50%), ParƟcipant 2 emphasised that even available data oŌen lacked 

temporal or spaƟal specificity, such as outdated populaƟon figures or aggregated service 

coverage rates that masked intra-municipal inequiƟes. Emptying & TransportaƟon exhibited 

stark contrasts: ParƟcipant 2 reported 75% completeness but stressed that criƟcal details—

such as transporter routes, costs, or sludge disposal sites—were missing in 25% of cases, 

undermining SFD accuracy. Treatment data were notably complete (ParƟcipant 1: 100%; 

ParƟcipant 2: 75%), though ParƟcipant 2 flagged omissions in effluent quality metrics or 

sludge reuse protocols. Conversely, Containment and SanitaƟon Systems Used suffered from 

parƟal reporƟng (both parƟcipants: 50–75%), with municipaliƟes prioriƟsing quanƟtaƟve 

metrics (e.g., latrine counts) over qualitaƟve details (e.g., user accessibility or safety). These 

gaps reflect insƟtuƟonal prioriƟsaƟon of easily measurable indicators, oŌen at the expense of 

nuanced data essenƟal for SFD-driven decision-making. 
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 Data accessibility 

 

The feedback on the efficiency of the data collecƟon process reveals mixed experiences. 

ParƟcipant 1 rated the process as "somewhat efficient," noƟng that the challenges were 

related mainly to the need for assumpƟons and the discrepancies between published data 

and on-the-ground realiƟes. ParƟcipant 2, however, rated the process as "neutral," indicaƟng 

that while some aspects of data collecƟon, such as toilet types and wastewater treatment 

figures, were straighƞorward, other aspects, parƟcularly transportaƟon data, were 

challenging due to a lack of monitoring. 

The general difficulƟes in accessing data also vary. ParƟcipant 1 found accessing data relaƟvely 

easy, especially for containment and reuse/disposal data. However, parƟcipant 2 faced 

significant challenges, parƟcularly with transportaƟon data, which were described as difficult 

to obtain due to the lack of monitoring and detailed reporƟng. 
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6 FRAMEWORK  

 

The effecƟve management of sanitaƟon systems and wastewater requires reliable, consistent, 

and acƟonable data. The SFD provides a valuable framework for visualising and assessing 

sanitaƟon service delivery. However, the tool's efficacy is conƟngent on the quality and 

compliance of the data provided by municipaliƟes. Data must not only be complete but also 

acƟvely monitored and aligned with SFD requirements to ensure its uƟlity for informed 

decision-making, planning, and monitoring. 

This secƟon outlines the development of a framework to address the challenges of 

compliance, and monitoring and completeness sanitaƟon data. By analysing the gaps 

idenƟfied in current municipal reporƟng, such as inconsistencies in terminology, limited 

monitoring of sanitaƟon systems, and insufficient documentaƟon of key processes like 

containment, transportaƟon, and treatment, the framework aims to bridge the disconnect 

between available data and SFD standards. 

The framework emphasises enhancing data compliance through standardised reporƟng 

pracƟces, promoƟng acƟve monitoring mechanisms to improve data reliability, and ensuring 

data completeness across all sanitaƟon categories. It is designed to support municipaliƟes in 

aligning their sanitaƟon data with SFD requirements. 

 

6.1 The purpose of the Framework 

 

The proposed framework emerged from a criƟcal need to address systemic deficiencies in 

sanitaƟon data pracƟces across Gauteng municipaliƟes, as evidenced by the analysis of 

Annual Reports, IDPs, and Green Drop Reports (Tables 12–14). These documents revealed 

pervasive challenges, including fragmented data systems (e.g., Sedibeng District’s 94% 

data unavailability in Annual Reports), inconsistent compliance with SFD terminology (e.g., 

ambiguous classificaƟons like “none toilets”), and stagnant monitoring mechanisms (e.g., 

reliance on decade-old populaƟon figures in West Rand). The framework is designed to 

bridge these gaps by aligning municipal reporƟng with the SFD requirements, ensuring 

data is not only available but also complete, compliant, and acƟonable for equitable 

sanitaƟon planning. 
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Central to the framework are five core principles. First, data availability mandates the 

systemaƟc collecƟon of SFD-criƟcal categories (e.g., containment, treatment) across all 

municipaliƟes, prioriƟsing historically marginalised districts like Sedibeng, where gaps are 

most acute. Second, data completeness expands beyond superficial metrics (e.g., latrine 

counts) to capture granular details such as containment leakage rates or informal sludge 

transporter routes—parameters oŌen omiƩed in reports like Emfuleni’s IDP (85% 

unavailability). Third, data compliance resolves terminological ambiguiƟes (e.g., 

ParƟcipant 2’s criƟque of “safe containment”) by standardising definiƟons to align with 

SFD requirements, ensuring cross-municipal comparability. Fourth, acƟve monitoring 

introduces real-Ɵme tracking mechanisms, such as digital dashboards, to update dynamic 

metrics (e.g., effluent quality) and miƟgate reliance on outdated datasets, as seen in 

Ekurhuleni’s 2017 wastewater records. Finally, standardisaƟon and integraƟon unify 

disparate reporƟng systems into a centralised provincial database, reducing 

inconsistencies between documents like IDPs and Annual Reports (e.g., Sedibeng’s 

compliance rising from 6% to 43% across reports). 

 

The framework directly responds to pracƟƟoner-idenƟfied challenges (Table 15), such as 

the exclusion of informal sector acƟviƟes and poor interoperability between datasets. By 

integraƟng mandatory fields for contextual parameters (e.g., temporal populaƟon trends) 

and adopƟng georeferenced surveys for informal seƩlements, it ensures SFDs reflect on-

ground realiƟes. This approach not only addresses urban-rural dispariƟes (e.g., Midvaal’s 

90% data gaps) but also empowers municipaliƟes to prioriƟse intervenƟons in high-risk 

areas, advancing progress toward SDG 6. Through its structured yet adapƟve design, the 

framework transforms fragmented data into a cohesive foundaƟon for evidence-based 

sanitaƟon governance. 

 

6.2 Generic framework for Ensuring Data compliance, AcƟve Monitoring, and 

Completeness 

The framework provides a systemaƟc approach to improving data management in sanitaƟon 

and wastewater services, ensuring that data are compaƟble with internaƟonal tools, acƟvely 
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monitored, and complete across all necessary categories. This generic framework is 

adaptable to various contexts and aims to address the common challenges faced by 

municipaliƟes and organisaƟons involved in sanitaƟon planning and management as shown 

in Figure 52. 

 

 
Figure 52: The general framework for Ensuring Data compliance, AcƟve Monitoring, and Completeness 

6.3 ApplicaƟon of the Framework to The City of Ekurhuleni Metropolitan 

Municipality 

To develop a framework aimed at improving data in Ekurhuleni to align with SFD development 

requirements, we must focus on addressing areas where data availability is lacking or 

incomplete. This framework will guide the enhancement of data monitoring, reporƟng, and 

completeness in alignment with SFD criteria, ulƟmately making the data suitable for SFD 

development. 

 

1. IdenƟfied Gaps in Ekurhuleni Municipality 

DescripƟve Data: High priority should be given to enhancing data on groundwater levels, 

aquifer vulnerability, and topography, which currently have low scores and require beƩer 

monitoring and data collecƟon. 



116 
 

SanitaƟon Systems Used: Although data availability is generally beƩer in this area, specific 

aƩenƟon is needed for latrine faciliƟes and sepƟc tank connecƟons to ensure that all relevant 

data are acƟvely monitored and available. 

Containment: Significant gaps exist in faecal sludge containment and sewage network status. 

There is a need to improve the monitoring and completeness of containment data. 

Emptying and TransportaƟon: This area has some of the lowest data availability scores. A 

consistent and monitored data collecƟon process for wastewater (WW) transportaƟon, 

leakage states, and emptying cycles should be prioriƟsed. 

Treatment: Data on wastewater treatment and faecal sludge treatment are criƟcal. Efforts 

should be made to improve the completeness and monitoring of data regarding treatment 

capacity and efficiency. 

2.  Defining ObjecƟves in Ekurhuleni Municipality 

The framework's objecƟves are to ensure that data are sufficiently available, complete, and 

consistent across all necessary categories. The first step involves increasing data availability, 

which is crucial for making subsequent efforts to improve completeness and consistency 

effecƟvely. Addressing the gaps in ”DescripƟve Data”, “containment”, and “emptying and 

transportaƟon” will form the foundaƟon for further enhancements. Once data availability is 

improved, the focus shiŌs to ensuring completeness, ensuring that the data are 

comprehensive and cover all required aspects of sanitaƟon management. The final objecƟve 

is to standardise the data collecƟon and reporƟng processes, ensuring that the data are 

consistent across various sources and systems. 

3.  Develop a Data CollecƟon Plan for Missing Data 

This plan categorises missing data into key secƟons, such as ”DescripƟve Data”, sanitaƟon 

systems used, aƩainment, emptying and transportaƟon, and treatment. The data sources will 

include municipal records, government databases, community surveys, and field inspecƟons. 

ResponsibiliƟes for data collecƟon will be assigned to relevant departments, such as city 

planning, water and sanitaƟon, and environmental management, ensuring that all necessary 

data points are managed and monitored effecƟvely. 

4.  Data collecƟon methodologies 

Standardised tools such as surveys, quesƟonnaires, and checklists will be developed to ensure 

consistency and accuracy in data collecƟon. Data collecƟon teams receive training to 

familiarise them with these tools and the importance of accurate data capture. Field visits and 
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community engagements will be conducted where necessary to gather first-hand data, 

parƟcularly for areas such as containment, emptying and transportaƟon. 

5.  Data IntegraƟon 

MunicipaliƟes in Gauteng, including Ekurhuleni, have made significant progress in data 

integraƟon by implemenƟng a centralised database system that leverages an online library 

approach. This system will be used to consolidate data collected from various departments 

and ensure that it is accessible for SFD development. 

6.  Data Monitoring 

Ekurhuleni Municipality has a sanitaƟon data monitoring protocol that involves both internal 

management and coordinaƟon, with outsourced private companies responsible for various 

aspects of sanitaƟon services. The key objecƟves of this protocol are to track data quality, 

ensure data completeness, and maintain data consistency. Despite the protocol in place, 

improvements can be made by strengthening oversight, implemenƟng real-Ɵme data 

collecƟon tools, and ensuring stricter accountability for outsourced companies. 

7. Performance monitoring 

To enhance sanitaƟon data monitoring, the Green Drop report can be leveraged as a criƟcal 

tool for driving performance improvements. By integraƟng Green Drop findings into regular 

evaluaƟons, Ekurhuleni can ensure that data collecƟon is accurate, consistent, and directly 

linked to accountability measures. This approach will help idenƟfy gaps in current pracƟces, 

highlight areas requiring aƩenƟon, and facilitate conƟnuous improvement in sanitaƟon 

management. The systemaƟc use of the Green Drop report will enable the Municipality to 

translate standards outlined on paper into effecƟve pracƟces on the ground. 

8. The Municipality’s Readiness for SFD Development: 

With the framework in place, Ekurhuleni is well posiƟoned to develop SFDs that are accurate 

and reflecƟve of the current sanitaƟon landscape. By addressing idenƟfied gaps and ensuring 

that data are available, complete, and consistent, the Municipality will be able to produce 

reliable SFDs that contribute to improved sanitaƟon management and planning. 
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7 CONCLUSION 

 

As the Water Research Commission (WRC) has advanced its efforts to collaborate with water 

service authoriƟes (WSAs) across South Africa, aiming to uƟlise SFDs as tools to achieve 

universal sanitaƟon access by 2030 (SDG 6), this study reveals that many SFDs iniƟally depend 

on internal knowledge and rough calculaƟons. While this does not preclude the development 

of SFDs across all WSAs, it underscores the significant challenges that municipaliƟes face in 

compiling accurate and comprehensive reports. The primary benefit of the SFD lies in its ability 

to provide a foundaƟonal starƟng point for idenƟfying issues within the sanitaƟon service 

chain, even when iniƟal data are imprecise. This study highlights specific areas that Gauteng 

municipaliƟes must address to develop a clearer understanding of the sanitaƟon systems they 

manage. By acknowledging these challenges and areas for improvement, municipaliƟes can 

beƩer prepare for the effecƟve implementaƟon of SFDs, ulƟmately working towards a more 

accurate and comprehensive picture of their sanitaƟon systems. 

 

The analysis of sanitaƟon data in Gauteng municipaliƟes revealed significant inconsistencies 

in data availability and compliance with SFD requirements.  

 

7.1 Summary 

 

For ObjecƟve 1, which focused on conducƟng a literature review on sanitaƟon terminology, 

systems, management tools, and challenges, the key highlights include: 

1. Terminology and conceptual clarity: 

 SanitaƟon terminology varies across different sources, leading to 

inconsistencies in data interpretaƟon and reporƟng. 

 The study idenƟfied the need for standardised definiƟons to enhance 

uniformity in data collecƟon and analysis. 

2. SanitaƟon systems and their complexity: 

 Various sanitaƟon systems exist, including centralised sewer networks, 

decentralised on-site sanitaƟon, and hybrid models. 
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 The efficiency of these systems depends on infrastructure, governance, and 

financial investment, which vary significantly across municipaliƟes. 

3. Management tools and their applicaƟon: 

 Tools such as the SFD provide a structured approach to visualising sanitaƟon 

data, but their effecƟveness relies on data quality and availability. 

 The study reviewed global best pracƟces in sanitaƟon data management, 

highlighƟng their applicability to South Africa’s context. 

4. Challenges in sanitaƟon data management: 

 Key challenges include data fragmentaƟon, lack of real-Ɵme monitoring, and 

inconsistencies in municipal reporƟng. 

 Limited integraƟon between different sanitaƟon management systems hinders 

comprehensive analysis and decision-making. 

 The study also idenƟfied gaps in how municipaliƟes document sanitaƟon-

related acƟviƟes, affecƟng the completeness of datasets needed for SFD 

development. 

 

ObjecƟve 2: To collect publicly available sanitaƟon data across municipaliƟes. The key 

highlights are as follow, 

 Annual Reports: In the CoJMM, 33% of the data are complete, compliant, and 

available, followed by Ekurhuleni at 34%. In contrast, Sedibeng District and West Rand 

District have the lowest percentages at 6% and 25%, respecƟvely. 

 Integrated development plans (IDPs): Sedibeng District has the highest available, 

complete, and compliant data at 43%, whereas Rand West Local and West Rand 

Districts have the lowest data at 17% and 10%, respecƟvely. 

 Green Drop Report (GDR): All municipaliƟes have consistent 7% data available, 

complete and compliant. 

ObjecƟve 3 to filter, collate and compare the data across selection of Gauteng municipalities, 

the key findings are as follow: 

 Inconsistencies in data formatting and structure: Municipalities report sanitation data 

using different formats and terminologies, making direct comparisons challenging. 
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Some municipalities provide detailed figures on wastewater flows, while others 

present narrative descriptions with minimal quantitative data. 

 Variability in data completeness: While some municipalities had relatively complete 

datasets for containment and treatment, others lacked information on emptying, 

transportation, and reuse/disposal processes. This inconsistency hinders the ability to 

track sanitation service coverage comprehensively. 

 Differences in reporting frequency: The frequency of data updates varied, with some 

municipalities maintaining annual reports, while others had irregular or outdated 

records. The lack of real-time monitoring further exacerbates discrepancies in 

sanitation performance assessments. 

 Challenges in cross-municipal comparisons: Due to non-uniform reporting methods, 

direct comparisons between municipalities were often incomplete or unreliable. The 

study found that even when similar data categories were present, the definitions and 

classification criteria differed, limiting cross-municipal benchmarking. 

 Limited Integration with SFD Requirements: Most municipal reports did not align 

directly with SFD data criteria, particularly in tracking informal sanitation services, 

sludge management, and service reliability. This misalignment affects the accuracy of 

SFD representations and decision-making based on the tool. 

Objective 4: To develop and administer questionnaires to selected respondents to assess if 

the gaps identified in the data are congruent with those experienced by those who have 

developed SFDs in South Africa. The key findings are as follow: 

Variability in Data Collection Methods: 

 Respondents employed different approaches to data gathering—Participant 1 relied 

on site visits and direct engagement with municipal officials, while Participant 2 used 

stakeholder interviews due to the inaccessibility of transportation data in official 

reports. 

 This highlights the critical role of primary data verification in ensuring accuracy, as 

published records often failed to reflect ground realities. 

 Inconsistencies in Compliance with SFD Standards: 

 Treatment data had the highest compliance (Participant 1: 75%; Participant 2: 50%), 

likely due to regulatory oversight of wastewater plants. 



121 
 

 Sanitation systems and containment had lower compliance rates (25–50%), attributed 

to ambiguous definitions and inconsistent classification across municipalities. 

 Emptying & transportation compliance (25–50%) was notably weak, reflecting gaps in 

tracking informal service providers who operate outside formal reporting frameworks. 

Gaps in Monitoring Practices: 

 Treatment data was most actively monitored (75%), supported by routine inspections 

at wastewater plants. 

 Sanitation systems, containment, and emptying processes had significantly weaker 

monitoring (25–50%), as municipalities often relied on static inventories rather than 

dynamic tracking of infrastructure functionality or safety. 

 Unregulated sludge transporters were largely absent from official datasets, further 

limiting the accuracy of SFD assessments. 

Challenges in Data Completeness: 

 Descriptive data (population statistics) scored moderately (75–50%), though concerns 

were raised about outdated or aggregated figures that masked intra-municipal 

inequalities. 

 Emptying & transportation completeness varied (Participant 1: 50%; Participant 2: 

75%), with missing details on transporter routes, disposal sites, and costs, affecting 

data reliability. 

 Containment and sanitation system completeness remained partial (50–75%), as 

reports prioritised infrastructure counts over qualitative aspects like accessibility and 

safety. 

Data Accessibility Constraints: 

 Mixed efficiency ratings for data collection—Participant 1 found it "somewhat 

efficient", while Participant 2 rated it "neutral", citing major difficulties in accessing 

transportation data due to poor monitoring. 

 Containment and reuse/disposal data were relatively accessible, whereas 

transportation data remained the most difficult to obtain, reinforcing a key challenge 

in achieving a complete SFD representation. 

Objective 5 is to develop a framework to make the available data complete and compatible 

with the SFD requirements. The key findings are as follow:  
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The development of a comprehensive framework to enhance municipal sanitaƟon data marks 

a significant advancement toward SFD compaƟbility and improved service delivery 

monitoring. This evidence-based approach directly addresses the criƟcal gaps idenƟfied in 

current reporƟng pracƟces across Gauteng municipaliƟes. 

The framework is built upon five core principles: data availability, completeness, compliance, 

acƟve monitoring, and standardisaƟon. By mandaƟng the systemaƟc collecƟon of SFD-criƟcal 

parameters, expanding beyond superficial metrics to capture granular operaƟonal details, 

standardising terminology, implemenƟng real-Ɵme tracking mechanisms, and unifying 

disparate reporƟng systems, the framework creates a foundaƟon for meaningful sanitaƟon 

governance. 

ApplicaƟon of this framework to Ekurhuleni Metropolitan Municipality demonstrated its 

pracƟcal uƟlity in addressing specific municipal challenges. The targeted approach idenƟfied 

priority areas requiring immediate aƩenƟon—including descripƟve environmental data, 

containment systems, and emptying and transportaƟon processes—while establishing clear 

pathways for progressive improvement. The implementaƟon strategy leverages exisƟng 

municipal structures while introducing enhanced protocols for data collecƟon, integraƟon, 

and monitoring. 

The framework's integraƟon with established performance monitoring mechanisms, 

parƟcularly the Green Drop cerƟficaƟon program, creates powerful accountability measures 

that strengthen data quality and reporƟng consistency. This alignment between data 

frameworks and performance evaluaƟon systems ensures that improvements in reporƟng 

translate directly to enhanced service delivery. 

Preliminary assessment indicates that with this framework in place, municipaliƟes like 

Ekurhuleni are well-posiƟoned to develop accurate, comprehensive SFDs that reflect current 

sanitaƟon realiƟes. This represents a criƟcal step toward evidence-based decision-making, 

equitable resource allocaƟon, and ulƟmately, improved sanitaƟon outcomes for all 

communiƟes—parƟcularly those in historically underserved areas where data gaps have been 

most pronounced. 
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7.2 LimitaƟons  

The most significant limitaƟon of this study is the extremely small sample size of only two 

parƟcipants, which affects several aspects of the study. This limitaƟon affected the study's 

generalisability, as the findings cannot be extrapolated to a broader populaƟon of 

professionals involved in the SFD development. The limited sample size also restricted the 

depth of staƟsƟcal analysis, allowing for only basic descripƟve insights rather than robust 

inferenƟal conclusions. The reliance on such a small number of parƟcipants also increased the 

potenƟal for bias, as their responses may not capture the full diversity of experiences and 

perspecƟves within the field. A study by Hennink et al. (2022) suggests that themaƟc 

saturaƟon can oŌen be achieved with the minimum of 9–17 interviews, indicaƟng that a 

sample size within this range is typically sufficient for qualitaƟve studies. 

 

7.3 Future research 

The future research should focus on the following areas to advance the understanding and 

implementaƟon of data compliance, monitoring, and completeness in alignment with SFD 

requirements: 

1. Expand the research to include mulƟple municipaliƟes within a region, allowing for 

comparisons and idenƟfying common challenges and best pracƟces in sanitaƟon data 

collecƟon and management. 

2. Explore the development and implementaƟon of standardised reporƟng templates 

and terminology to address inconsistencies across municipal data sources and improve 

alignment with SFD requirements. 

3. Examine the feasibility and impact of incorporaƟng real-Ɵme data collecƟon and 

monitoring tools to enhance the accuracy, Ɵmeliness, and reliability of sanitaƟon data. 

4. Conduct targeted research on addressing specific gaps idenƟfied in containment, 

emptying and transportaƟon, and wastewater treatment, focusing on the challenges 

of data collecƟon and monitoring in these areas. 

5. InvesƟgate the role of municipal policies, interdepartmental coordinaƟon, and 

governance structures in influencing data quality, monitoring pracƟces, and 

compliance with SFD requirements. 



124 
 

6. Explore the role of community parƟcipaƟon in improving the accuracy and 

completeness of sanitaƟon data, parƟcularly in informal seƩlements and underserved 

areas. 
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9 APPENDICES 

9.1 Data collected from publicly available sources 

 City of Johannesburg Metropolitan Municipality 

Table 16: Data availability, completeness, and compliance for the CoJMM collected from the IDP and annual report

 
 

Section The data checks
Intergrated Development Plan 

(IDP) 
Annual Report (AR)

DESCRIPTIVE DATA Area of city 3 3
Population 5 5
Population growth rate 5 5
Topography 3 3
Climate 1 1
Ground Water level 1 1
Vulnerability of the aquifer: rock type 3 3
Source of water supply 3 5

Water supply per capita 5 5
water supply coverage 5 4
No. of slums settlement 5 5

No. of HH with municipal boundary 5 5
SANITATION SYSTEMS USED No. of HH and population with latrine facility 2 5

No. of HH and population connected to sewerage 2 5

No. of HH and population connected to Septic tank  2 5

No. of HH and population dependent on community or public toilet 2 5
Total no. of community and public toilet 2 5
No. of HHs and population practicing open defecation 5 5

CONTAINMENT Sewage system used (centralized or decentralized) 1 1
Once off connection charges 1 1
Monthly charges 1 1
Functional status of the sewage network 5 1
Feacal sludge contained 1 4
Feacal sludge not contained 1 1
No. of HHs and population connected to septic tank whose effluent discharge to drain 1 1
No. of HH and population connected to septic tank whose effluent discharge to soakpit 1 1
No. of HH and population connected to pit 1 1
No. of HHs and population with no containment 1 1
Type of septic tank prevalent in the city 1 1
Septic tank design over time 1 1
Containment state 1 4

EMPTYING AND TRANSPORTATIONWW transported 1 1
WW not transported 1 1
sewer lines Leakage- State 4 4
Desludging services given by government or private 1 5
The emptying cycle 1 5
Specify no. of trucks for each 1 1
The manner how it is emptied 1 1
Onsite emptying capacity 1 1
Truck trips per day 1 1
Trucks emptying capacity 1 1
The percentage safely closed when full and relocated 1 1
The Percentage of FS legally dumped 3 1
The Percentage of FS illegally dumped 3 1

TREATMENT waste water generated per day in MLD 1 1
Capacity of Sewage treatment plant 1 1
Treatment capacity utilized 1 1
Sewage not treated 3 3
Sewage treated 3 3
FS safely closed when full and relocated facility 1 1
Treatment efficiency 3 3
FS treated 1 1
FS not treated 1 1
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 City of Tshwane Metropolitan Municipality 

Table 17: Data availability, completeness, and compliance for the CoTMM collected from the IDP and annual report 

 

 

Section The data checks IDP Annual report
DESCRIPTIVE DATA Area of city 5 5

Population 5 5
Population growth rate 5 5
Topography 3 3
Climate 1 1
Ground Water level 3 1
Vulnerability of the aquifer: rock type 3 1
Source of water supply 5 5

Water supply per capita 4 4
water supply coverage 5 3
No. of slums settlement 4 4

No. of HH with municipal boundary 5 2
SANITATION SYSTEMS USED No. of HH and population with latrine facility 5 5

No. of HH and population connected to sewerage 5 5

No. of HH and population connected to Septic tank  5 2

No. of HH and population dependent on community or public toilet 2 2
Total no. of community and public toilet 2 2
No. of HHs and population practicing open defecation 4 2

CONTAINMENT Sewage system used (centralized or decentralized) 1 1
Once off connection charges 1 1
Monthly charges 1 1
Functional status of the sewage network 4 1
Feacal sludge contained 1 1
Feacal sludge not contained 1 1
No. of HHs and population connected to septic tank whose effluent discharge to drain1 3
No. of HH and population connected to septic tank whose effluent discharge to soakpit1 1
No. of HH and population connected to pit 1 1
No. of HHs and population with no containment 1 1
Type of septic tank prevalent in the city 1 1
Septic tank design over time 1 1
Containment state 1 1

EMPTYING AND TRANSPORTATIONWW transported 1 1
WW not transported 1 1
sewer lines Leakage- State 4 1
Desludging services given by government or private 1 1
The emptying cycle 1 1
Specify no. of trucks for each 1 1
The manner how it is emptied 1 1
Onsite emptying capacity 1 1
Truck trips per day 1 1
Trucks emptying capacity 1 1
The percentage safely closed when full and relocated 1 1
The Percentage of FS legally dumped 4 1
The Percentage of FS illegally dumped 4 1

TREATMENT waste water generated per day in MLD 1 1
Capacity of Sewage treatment plant 1 1
Treatment capacity utilized 1 5
Sewage not treated 1 1
Sewage treated 1 1
FS safely closed when full and relocated facility 1 1
Treatment efficiency 1 1
FS treated 1 1
FS not treated 1 1
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 City of Ekurhuleni Metropolitan Municipality 

Table 18: Data availability, completeness, and compliance for the CoEMM collected from the IDP and annual report 

 

Section The data checks IDP Annual report
Area of city 3 3
Population 5 5
Population growth rate 5 5
Topography 3 2
Climate 1 1
Ground Water level 1 1
Vulnerability of the aquifer: rock type 1 1
Source of water supply 2 5

Water supply per capita 5 5
water supply coverage 5 5
No. of slums settlement 5 5

No. of HH with municipal boundary 5 5

No. of HH and population with latrine facility 5 5

No. of HH and population connected to sewerage 5 5

No. of HH and population connected to Septic tank  5 5

No. of HH and population dependent on community or public toilet 5 5
Total no. of community and public toilet 5 5
No. of HHs and population practicing open defecation 5 5
Sewage system used (centralized or decentralized) 1 1
Once off connection charges 3 1
Monthly charges 5 1
Functional status of the sewage network 3 1
Feacal sludge contained 1 1
Feacal sludge not contained 1 1
No. of HHs and population connected to septic tank whose effluent discharge to drain1 1
No. of HH and population connected to septic tank whose effluent discharge to soakpit1 1
No. of HH and population connected to pit 1 1
No. of HHs and population with no containment 1 1
Type of septic tank prevalent in the city 1 1
Septic tank design over time 1 1
Containment state 3 1
WW transported 1 1
WW not transported 1 1
sewer lines Leakage- State 3 1
Desludging services given by government or private 1 1
The emptying cycle 1 1
Specify no. of trucks for each 1 1
The manner how it is emptied 1 1
Onsite emptying capacity 1 1
Truck trips per day 1 1
Trucks emptying capacity 1 1
The percentage safely closed when full and relocated 1 1
The Percentage of FS legally dumped 1 1
The Percentage of FS illegally dumped 1 1
waste water generated per day in MLD 1 1
Capacity of Sewage treatment plant 1 5
Treatment capacity utilized 3 1
Sewage not treated 1 1
Sewage treated 1 1
FS safely closed when full and relocated facility 1 1
Treatment efficiency 1 1
FS treated 1 1
FS not treated 1 1

DESCRIPTIVE DATA

SANITATION SYSTEMS 
USED

CONTAINMENT

EMPTYING AND 
TRANSPORTATION

TREATMENT
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 West Rand District Municipality 

Table 19: Data availability, completeness, and compliance for the West Rand District Municipality and its three local 

municipaliƟes, as collected from the IDP and annual report. 

 

 

IDP Annual report IDP 
Annual report 

(Replica of 
Morafong)

IDP Annual report IDP Annual report

Section The data checks
Availability 

Criteria
Availability 

Criteria
Availability 

Criteria
Availability 

Criteria
Availability 

Criteria
Availability 

Criteria
Availability 

Criteria
Availability 

Criteria
Area of city 5 5 5 5 1 3 3
Population 5 5 5 5 5 5 5
Population growth rate 5 5 5 5 5 5 5

Topography 5 1 5 5 5 3 3
Climate 3 1 1 1 1 3 3
Ground Water level 1 1 1 5 1 1 1

Vulnerability of the aquifer: rock type 1 1 1 5 5 1 1
Source of water supply 5 5 3 5 5 3 5

Water supply per capita 1 1 3 5 1 0 2
water supply coverage 5 5 5 5 5 5 2
No. of slums settlement 5 5 5 5 5 5 1

No. of HH with municipal boundary 5 5 5 5 5 5 1

No. of HH and population with latrine facility 0 5 1 5 5 0 2

No. of HH and population connected to sewerage 0 5 5 5 5 0 2

No. of HH and population connected to Septic tank  0 5 1 3 5 0 2

No. of HH and population dependent on community or public toilet 0 1 1 3 2 0 2
Total no. of community and public toilet 0 1 1 3 2 0 2
No. of HHs and population practicing open defecation 5 5 1 5 5 0 2
Sewage system used (centralized or decentralized) 1 1 1 1 1 1 1
Once off connection charges 1 1 1 1 1 1 1
Monthly charges 1 1 1 1 1 1 1
Functional status of the sewage network 1 1 1 1 1 1 1
Feacal sludge contained 1 1 1 1 1 1 1
Feacal sludge not contained 1 1 1 1 1 1 1
No. of HHs and population connected to septic tank whose effluent discharge to drain 1 1 1 1 1 1 1
No. of HH and population connected to septic tank whose effluent discharge to soakpit 1 1 1 1 1 1 1
No. of HH and population connected to pit 1 1 1 5 1 1 1
No. of HHs and population with no containment 1 1 1 1 1 1 1
Type of septic tank prevalent in the city 1 1 1 1 1 1 1
Septic tank design over time 1 1 1 1 1 1 1
Containment state 1 1 1 1 1 1 1
WW transported 1 1 1 1 1 1 1

WW not transported 1 1 1 1 1 1 1
sewer lines Leakage- State 1 1 1 1 3 1 1
Desludging services given by government or private 1 1 1 1 1 1 1
The emptying cycle 1 1 1 1 1 1 1
Specify no. of trucks for each 1 1 1 1 1 1 1
The manner how it is emptied 1 1 1 1 1 1 1
Onsite emptying capacity 1 1 1 1 1 1 1
Truck trips per day 1 1 1 1 1 1 1
Trucks emptying capacity 1 1 1 1 1 1 1
The percentage safely closed when full and relocated 1 1 1 1 1 1 1
The Percentage of FS legally dumped 1 1 1 1 1 1 1
The Percentage of FS illegally dumped 1 1 1 1 1 1 1
waste water generated per day in MLD 1 1 1 1 1 2 1
Capacity of Sewage treatment plant 1 1 1 5 1 2 1
Treatment capacity utilized 1 1 1 5 1 2 1
Sewage not treated 1 1 1 3 1 2 1
Sewage treated 1 1 1 1 1 2 1
FS safely closed when full and relocated facility 1 1 1 1 1 2 1
Treatment efficiency 1 1 1 5 1 2 1

FS treated 1 1 1 1 1 2 1
FS not treated 1 1 1 1 1 2 1

Mogale local Morafong local West Rand Distrct

DESCRIPTIVE 
DATA

TREATMENT

SANITATION 
SYSTEMS USED

CONTAINMENT

EMPTYING AND 
TRANSPORTATIO

N

 Rand West local
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 Sedibeng District Municipality 

Table 20: Data availability, completeness, and compliance for the Sedibeng District Municipality and its three local 

municipaliƟes, as collected from the IDP and annual report. 

 

IDP Annual report IDP Annual report IDP Annual report IDP Annual report

Section The data checks
Availability 

Criteria
Availability 

Criteria
Availability 

Criteria
Availability 

Criteria
Availability 

Criteria
Availability 

Criteria
Availability 

Criteria
Availability 

Criteria
Area of city 5 5 5 5 5 5 5
Population 5 5 5 5 5 5 5
Population growth rate 5 5 5 5 5 5 5
Topography 5 1 4 5 1 2 1
Climate 5 1 1 1 1 5 1
Ground Water level 5 1 5 1 1 5 1

Vulnerability of the aquifer: rock type 5 1 5 1 1 5 1
Source of water supply 5 1 5 5 5 5 1

Water supply per capita 5 5 5 5 4 1 1
water supply coverage 5 1 5 5 4 5 1
No. of slums settlement 5 1 5 5 5 5 1

No. of HH with municipal boundary 5 1 5 5 5 5 1

No. of HH and population with latrine facility 3 5 5 1 5 5 1

No. of HH and population connected to sewerage 3 1 5 1 3 5 1

No. of HH and population connected to Septic tank  3 1 5 1 3 5 1

No. of HH and population dependent on community or public toilet 3 1 5 1 5 5 1
Total no. of community and public toilet 3 1 5 1 4 3 1
No. of HHs and population practicing open defecation 3 1 5 1 5 4 1
Sewage system used (centralized or decentralized) 1 1 1 1 5 1 1
Once off connection charges 1 1 1 1 1 1 1
Monthly charges 1 1 1 1 1 1 1
Functional status of the sewage network 1 1 1 1 1 1 1
Feacal sludge contained 1 1 1 1 1 1 1
Feacal sludge not contained 1 1 1 1 1 1 1
No. of HHs and population connected to septic tank whose effluent discharge to drain 1 1 1 1 1 1 1
No. of HH and population connected to septic tank whose effluent discharge to soakpit 1 1 1 1 1 1 1
No. of HH and population connected to pit 1 1 1 1 1 1 1
No. of HHs and population with no containment 1 1 1 1 1 1 1
Type of septic tank prevalent in the city 1 1 4 1 1 1 1
Septic tank design over time 1 1 4 1 1 1 1
Containment state 1 1 1 1 1 1 1
WW transported 1 1 1 1 1 5 1
WW not transported 1 1 1 1 1 5 1
sewer lines Leakage- State 1 1 1 1 1 5 1
Desludging services given by government or private 1 1 1 1 1 1 1
The emptying cycle 1 1 1 1 1 1 1
Specify no. of trucks for each 1 1 1 1 1 1 1
The manner how it is emptied 1 1 1 1 1 1 1
Onsite emptying capacity 1 1 1 1 1 1 1
Truck trips per day 1 1 1 1 1 1 1
Trucks emptying capacity 1 1 1 1 1 1 1
The percentage safely closed when full and relocated 1 1 1 1 1 1 1
The Percentage of FS legally dumped 1 1 1 1 1 1 1
The Percentage of FS illegally dumped 1 1 1 1 1 1 1
waste water generated per day in MLD 1 1 1 1 1 1 1
Capacity of Sewage treatment plant 1 1 1 1 1 5 1
Treatment capacity utilized 1 1 1 1 1 5 1
Sewage not treated 1 1 1 1 1 5 1
Sewage treated 1 1 1 1 1 5 1
FS safely closed when full and relocated facility 1 1 1 1 1 5 1
Treatment efficiency 1 1 1 1 1 5 1

FS treated 1 1 1 1 1 3 1
FS not treated 1 1 1 1 1 3 1

Sedibeng Distrct

SANITATION SYSTEMS USED

CONTAINMENT

EMPTYING AND TRANSPORTATION

TREATMENT

DESCRIPTIVE DATA

 Midvaal local Lesedi local Emfuleni local
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Table 21: Data availability, and compliance, and completeness for all municipaliƟes in Gauteng, as collected from the Green 

Drop Report. 

 

 
Figure 53: Legend of the data explaining the level of data availability, completeness, and compliancy 

The data checks
City of 
Ekurhuleni

City of 
Joburg

City of 
Tshwane

EMFULENI LOCAL 
MUNICIPALITY

MIDVAAL LOCAL 
MUNICIPALITY

MOGALE CITY 
LOCAL 
MUNICIPALITY

RAND WEST CITY 
LOCAL 
MUNICIPALITY

Area of city 1 1 1 1 1 1 1
Population 1 1 1 1 1 1 1
Population growth rate 1 1 1 1 1 1 1
Topography 1 1 1 1 1 1 1
Climate 1 1 1 1 1 1 1
Ground Water level 1 1 1 1 1 1 1
Vulnerability of the aquifer: rock type 1 1 1 1 1 1 1
Source of water supply 1 1 1 1 1 1 1
Water supply per capita 1 1 1 1 1 1 1
water supply coverage 1 1 1 1 1 1 1
No. of slums settlement 1 1 1 1 1 1 1
No. of HH with municipal boundary 1 1 1 1 1 1 1
No. of HH and population with latrine facility 1 1 1 1 1 1 1
No. of HH and population connected to sewerage 1 1 1 1 1 1 1
No. of HH and population connected to Septic tank  1 1 1 1 1 1 1
No. of HH and population dependent on community or public toilet 1 1 1 1 1 1 1
Total no. of community and public toilet 1 1 1 1 1 1 1
No. of HHs and population practicing open defecation 1 1 1 1 1 1 1
Sewage system used (centralized or decentralized) 1 1 1 1 1 1 1
Once off connection charges 1 1 1 1 1 1 1
Monthly charges 1 1 1 1 1 1 1
Functional status of the sewage network 1 1 1 1 1 1 1
Feacal sludge contained 1 1 1 1 1 1 1
Feacal sludge not contained 1 1 1 1 1 1 1
No. of HHs and population connected to septic tank whose effluent discharge to drain1 1 1 1 1 1 1
No. of HH and population connected to septic tank whose effluent discharge to soakpit1 1 1 1 1 1 1
No. of HH and population connected to pit 1 1 1 1 1 1 1
No. of HHs and population with no containment 1 1 1 1 1 1 1
Type of septic tank prevalent in the city 1 1 1 1 1 1 1
Septic tank design over time 1 1 1 1 1 1 1
Containment state 1 1 1 1 1 1 1
WW transported 1 1 1 1 1 1 1
WW not transported 1 1 1 1 1 1 1
sewer lines Leakage- State 1 1 1 1 1 1 1
Desludging services given by government or private 1 1 1 1 1 1 1
The emptying cycle 1 1 1 1 1 1 1
Specify no. of trucks for each 1 1 1 1 1 1 1
The manner how it is emptied 1 1 1 1 1 1 1
Onsite emptying capacity 1 1 1 1 1 1 1
Truck trips per day 1 1 1 1 1 1 1
Trucks emptying capacity 1 1 1 1 1 1 1
The percentage safely closed when full and relocated 1 1 1 1 1 1 1
The Percentage of FS legally dumped 1 1 1 1 1 1 1
The Percentage of FS illegally dumped 1 1 1 1 1 1 1
waste water generated per day in MLD 5 5 5 5 5 5 5
Capacity of Sewage treatment plant 5 5 5 5 5 5 5
Treatment capacity utilized 5 5 5 5 5 5 5
Sewage not treated 1 1 1 1 1 1 1
Sewage treated 1 1 1 1 1 1 1
FS safely closed when full and relocated facility 1 1 1 1 1 1 1
Treatment efficiency 3 3 3 3 3 3 3
FS treated 1 1 1 1 1 1 1
FS not treated 1 1 1 1 1 1 1

Sedibeng District West Rand District



142 
 

 Timeline and source of data 

Table 22: Sources of data for the IDPs and annual reports of various municipaliƟes in Gauteng. 

 

 

 

MUNICIPALITY Data Source of data (IDP) Timeline of data(IDP) Source of data (AR) Timeline of data (AR)
 Rand West local Descriptive data Statssa 2021 Statssa 2021

Sanitation systems used Statssa 2021 Statssa 2021
Containments - - - -
Emptying and Transportation - - - -
Treatment - - - -

Mogale local Descriptive data Statssa 2021 - -
Sanitation systems used Statssa 2021 - -
Containments - - - -
Emptying and Transportation - - - -
Treatment - - - -

Morafong local Descriptive data Statssa 2016 Statssa 2016
Sanitation systems used - - - 2022
Emptying and Transportation - - - -
Treatment - - - -

West Rand DistrctDescriptive data Statssa, IHS Markit 2018, 2017 - 2020
Sanitation systems used IHS Markit 2017 - -
Containments - - - -
Emptying and Transportation - - - -
Treatment - - - -

 Midvaal local Descriptive data GIS 2022 Statssa 2011
Sanitation systems used Statssa 2016 Statssa 2016
Containments - - - -
Emptying and Transportation - - - -
Treatment - - - -

Lesedi local Descriptive data - - Quantek 2020
Sanitation systems used - - Lesedi Municipality -
Containments - - - -
Emptying and Transportation - - - -
Treatment - - - -

Emfuleni local Descriptive data Statssa - - -
Sanitation systems used - - - -
Containments - - - -
Emptying and Transportation - - - -
Treatment - - - -

Sedibeng Distrct Descriptive data Municipal Demarcation Board, IHS Markit 2023 IHS Markit 2020
Sanitation systems used Statssa 2016 - -
Containments - - - -
Emptying and Transportation - - - -
Treatment - - - -

Joburg Descriptive data Statssa 2019 Statssa, IHS Markit 2020, 2021
Sanitation systems used IHS Markit - - 2020
Containments - - - 2020
Emptying and Transportation - - - 2020
Treatment - - - 2020

Tshwane Descriptive data Statssa 2022 Statssa 2022
Sanitation systems used Statssa 2022 Statssa 2022
Containments - - - 2022
Emptying and Transportation - - - -
Treatment - - - -

Ekurhuleni Descriptive data Statssa 2011 Regional Explorer 2020
Sanitation systems used Statssa 2020 - 2021
Containments - - - -
Emptying and Transportation - - - -
Treatment - - - -
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9.2 Data collected from QuesƟonnaires 

Table 23: QuesƟonnaires feedback 

Category ParƟcipant 1 ParƟcipant 2 
Level of Involvement 75% (High) 100% (Very high) 
Efficiency of Data CollecƟon 75% (Somewhat Efficient) 50% (Neutral) 
DifficulƟes in Accessing Data 50% (Neutral) 75% (Easy) 
DescripƟve Data   
Method Desktop data collecƟon and municipal 

reports 
Desktop data collecƟon and municipal 
reports 

Difficulty 50% (Neutral) 50% (Neutral) 
Availability 75% (75% readily available) 50% (50% readily available) 
Monitoring 50% (Moderately Monitored) 50% (Moderately Monitored) 
Compliance 50% (Moderately compliant) 50% (Moderately compliant) 
SanitaƟon systems used   
Method Desktop research  Desktop research  
Difficulty 75% (Easy) 50% (Neutral) 
Availability 50% (50% readily available) 50% (50% readily available) 
Monitoring 25% (Slightly Monitored) 50% (Moderately Monitored) 
Compliance 25% (Slightly compliant) 50% (Moderately compliant) 
Containments     
Method Desktop data collecƟon and one-on-one 

interacƟons to confirm data accuracy 
Interviews with municipal members 

Difficulty 75% (Easy) 75% (Easy) 
Availability 50% (50% readily available) 50% (50% readily available) 
Monitoring 25% (Slightly Monitored) 50% (Moderately Monitored) 
Compliance 25% (Slightly compliant) 50% (Moderately compliant) 
Emptying & TransportaƟon     
Method One-on-one interacƟons with the 

Municipality and truck drivers 
Interviews with sepƟc tank empƟers and 
union leaders 

Difficulty 25% (Difficult) 25% (Difficult) 
Availability 50% (50% readily available) 75% (75% readily available) 
Monitoring 25% (Slightly Monitored) 75% (Very Well Monitored) 
Compliance 25% (Slightly compliant) 50% (Moderately compliant) 
Treatment     
Method Same as emptying and transportaƟon 

method 
Interviews with municipal department 

Difficulty 100% (Very Easy) 75% (Easy) 
Availability 100% (100% readily available) 75% (75% readily available) 
Monitoring 75% (Very Well Monitored) 75% (Very Well Monitored) 
Compliance 75% (Very Well compliant) 50% (Moderately compliant) 
Reuse/Disposal     
Method Same as treatment Interviews with municipal department 
Difficulty 75% (Easy) 75% (Easy) 
Availability 50% (50% readily available) 50% (50% readily available) 
Monitoring 25% (Slightly Monitored) 50% (Moderately Monitored) 
Compliance 25% (Slightly compliant) 50% (Moderately compliant) 
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9.3 Conference presentaƟon and PublicaƟons 

 Accepted abstract leƩer for the WISA2024 biennial conference 
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 The Oral PresentaƟon Abstract for WISA conference 2024 

 

ASSESSING SANITATION DATA AVAILABILITY AND DOCUMENTATION IN GAUTENG IN 

RELATION WITH SHIT FLOW DIAGRAM REQUIREMENTS  

Ms Joyce Maseabata Nama1, Mrs Xanthe Roux2, Professor Adesola Ilemobade2  
1University of the Witwatersrand, Johannesburg, South Africa,  
2Arumloo, Johannesburg, South Africa,  

This abstract addresses the criƟcal relaƟonship between data reporƟng for water and 

sanitaƟon authoriƟes (WSAs) and the uƟlisaƟon of the Shit Flow Diagram (SFD) tool in 

Gauteng, South Africa, parƟcularly in light of a cholera outbreak in 2023. The SFD, developed 

by the World Bank, is seen as vital for policy advocacy and sanitaƟon planning, yet data 

reliability and monitoring are essenƟal for its effecƟve implementaƟon. The study employs a 

comprehensive methodology, including literature reviews, municipality record examinaƟon, 

and surveys, to assess the availability and accessibility of sanitaƟon data in Gauteng. 

Significant gaps are idenƟfied in data capture, uniformity, and terminology consistency, 

hindering alignment with SFD guidelines. WSAs exhibit substanƟal data gaps in containment, 

emptying, transportaƟon, and treatment, highlighƟng the need for improved monitoring and 

reporƟng mechanisms. Despite challenges, the SFD provides a starƟng point for idenƟfying 

sanitaƟon system issues, facilitaƟng progress toward achieving universal access to sanitaƟon 

by 2030. This study underscores the importance of addressing data inconsistencies and gaps 

to enhance sanitaƟon planning and decision-making in Gauteng’s municipaliƟes. 
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 Paper in the SAICE Magazine paper 
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9.4 The quesƟonnaire documentaƟons 

 Ethical cerƟficate 
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 ParƟcipaƟon InformaƟon Sheet 
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 Consent Form 
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 Administered quesƟonnaire 
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