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A major limitation to improved waste management in South Africa lies in the paucity of reliable waste data and 
the exclusion of the contribution of the informal sector from reporting. Due to the disparity in the provision of 
formal waste management services across households in South Africa, omission of the quantified contribution 
of informal management practices leads to an inaccurate representation of waste management practices in 
existing waste data repositories. Given the potentially adverse social and environmental consequences of 
unregulated waste management practices, a lack of representation thereof has the potential to underestimate 
impacts. As of 2015, 31% of households are reported as lacking a basic refuse removal service; however, 
this number cannot necessarily be applied directly to waste quantities, given the regional and socio-economic 
differences that occur in per capita waste generation rates. The total quantity of domestic waste in South Africa 
and fraction disposed informally are estimated here, taking into account differences in waste generation rates 
based on income and settlement type. The characterisation and quantification of unregulated waste streams 
is beneficial in assessing the magnitude of the problem and, where necessary, identifying mitigation action. 
The results obtained show that 29% (3.67 million tonnes per annum) of domestic waste generated is not 
collected or treated via formal management options. Of this waste, the majority (85%) is generated in rural 
areas. The most common waste management option for unserviced households is a private dump. An estimated 
94% of households in unserviced rural areas make use of private dumps, while in unserviced urban and metro 
areas this decreases to 74% and 71% of households, respectively. Illegal dumping is the next most common 
waste management option for unserviced areas. The proportion of household waste disposed of via illegal 
dumping ranges from an estimated 5% for unserviced rural households to 27% in metro areas with the balance 
made up by ‘other’ disposal/treatment options. 

Significance:
• The proportion of domestic waste that is mismanaged in South Africa is significant and its exclusion 

from national waste estimates leads to the inaccurate representation of waste management practices in 
existing waste data repositories. Unregulated waste management practices can have potentially adverse 
social and environmental consequences, i.e. leakage into the environment, or if burnt, the generation of 
atmospheric pollutants. 

• The quantity of mismanaged waste and distribution of this waste between different management options 
is important for the development of improved National Waste Management Plans. 

• Waste generation rates and subsequent waste quantities estimated using this approach are strongly 
dependent on both income and settlement type (rural vs urban). For countries such as South Africa where 
there exist large disparities in income and population distribution, understanding waste generation as a 
function of these factors is critical for accurately modelling waste quantities. 

Introduction
According to global standards, South Africa is classified as a developing country. However, in many respects 
this classification is contentious. As the biggest economy of the southern African region1, South Africa reflects a 
number of the characteristics of a developed country with a high level of urbanisation, wealth and infrastructure. 
However, this level of development is unequally distributed amongst the population, and a notable disparity exists 
from both an economic and social perspective. The effect of this disparity is particularly evident in service delivery. 
According to the results of the Community Survey 20162, households in rural municipalities typically receive fewer 
and inferior services than households in more affluent, urban municipalities3. Whilst various factors contribute 
towards this discrepancy, significant factors include the historical inequalities in the provision of development 
support and services (evident predominantly in former homeland areas) due to the country’s political past, the high 
level of poverty (resulting in the inability to pay for services), and the practical and financial constraints associated 
with extending services to remote rural or inaccessible informal areas.3 

Waste management, in particular, illustrates this disparity. Within South Africa, waste management is the 
responsibility of local government; however, large discrepancies exist in the level of service provided by different 
municipalities. Where most larger municipalities provide a complete service, including waste collection and 
appropriate disposal (albeit not consistently meeting regulated environmental controls), many smaller municipalities 
– typically rural – lack the capacity for any form of waste service delivery.4 While the range in waste service delivery 
is most notable between urban and rural municipalities, it has been suggested that variation can, and does, occur 
across provinces, district councils and local municipalities.3 For example, while relatively affluent urban areas 
typically receive a complete waste service, certain urban communities – specifically in informal settlements – may 
lack even basic refuse removal.5 This disparity can in part be attributed to the fundamental, unserviceable nature 
of informal settlements, where limited road access, high settlement density, poor spatial planning and layout of 
settlements, and illegal land tenure complicate or prohibit the delivery of waste collection services.6 

Given the disparity in the provision of formal waste management services across the country, the determination of 
a representative waste scenario (as for example needed for product environmental stewardship) for South Africa 
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is complicated, and requires consideration of both formal and informal 
management scenarios. A lack of formalised waste management can 
result in unregulated management practices, i.e. waste management or 
disposal occurring outside of, or separate to, formal waste systems. 
These include for example, illegal dumping, uncontrolled burning, the 
operation of illegal dumpsites, and unlicensed landfills.7 Such practices 
typically provide poor management and containment of the waste stream, 
resulting in a high potential for leakage of waste and contaminants into 
the environment.7

In South Africa, national waste estimates are typically modelled, based 
on per capital waste generation rates and waste characterisation and 
distribution studies. The allocation of national waste quantities between 
management systems tends to be limited to formal systems such as 
municipal landfill sites and recycling facilities. Given the potentially 
adverse social and environmental consequences of unregulated 
waste management practices (i.e. leakage into the environment, 
or if burnt, the generation of atmospheric pollutants), the lack of 
recognition (or distinction) of informal, unregulated waste management 
practices in waste studies has the potential to underestimate impacts. 
The characterisation and quantification of unregulated waste streams 
can therefore be beneficial in assessing the magnitude of the problem 
and, where necessary, identifying mitigation action. 

It is therefore the objective of this paper to report on a model developed 
to inspect formally reported domestic waste quantities generated in 
South Africa by including the portion managed via informal practices, as 
well as to identify what fraction of domestic waste is disposed of in this 
manner and where this disposal may occur.

Review of waste services and generation rates
The occurrence of informal waste management practices is common 
amongst developing countries. Unlike developed countries, where a high 
level of wealth and infrastructure supports the provision of a complete 
and efficient waste service with an emphasis on waste diversion and 
material/energy recovery8, waste management in developing countries 
is typically characterised by ineffective or partial waste service 
provision9. The lack of consistent waste services, combined with limited 
environmental and waste awareness among the general public, can 
result in the occurrence of practices such as illegal dumping, waste 
scavenging and littering.9 Informal waste management practices are 
fast falling under global scrutiny, as increasing waste generation rates 
in developing countries, coupled to population growth, increases the 
threat that poor waste management practices can pose to both public 
health and the environment.10 Understanding the various waste systems 
in operation and the magnitude of each is an important first step in 
addressing the challenges of informal waste management; however, 
the availability of the necessary waste data is frequently lacking in 
developing countries.8

Indeed, in South Africa the lack of data availability poses a key challenge 
in the characterisation and quantification of unregulated waste. However, 
the challenge of data availability is not limited to informal practices, 
and even for so-called formal waste management there is a paucity 
of consistent and reliable waste data.11 For example, the South African 
Waste Information System was established in terms of Section 60 of the 
National Environmental Management Waste Act (Act 59 of 2008)12 with 
the objective of addressing the paucity of reliable waste data through the 
provision of a national repository of waste data for both organs of state 
and the public. However, the system is not yet fully representative, with 
only a proportion of active facilities reporting data, and furthermore, doing 
so with a questionable accuracy. In lieu of a fully functioning and verified 
national waste repository, the most comprehensive source of quantified 
waste data is that contained in the National Waste Baseline Report.11 
However, not only are these results somewhat outdated, but they are also 
of unspecified precision and partly based on questionable assumptions.13

A further limitation in the South African Waste Information System 
data in providing a quantified national waste estimate lies in its 
omission of informally managed waste, resulting in the potential 
under-representation of both waste quantities and waste management 

 Estimating informal domestic waste in South Africa
 Page 2 of 6

practices. The quantification of national waste tonnages is therefore 
likely to be more accurate in the National Waste Baseline Report11 given 
that this is modelled from per capita waste generation rates (as opposed 
to collection rates). However, the allocation of waste in this report is 
limited to formal management systems, thus providing a limited view 
of waste management practices in the country. The disparity in the level 
of waste services between South African households highlights the 
necessity of accounting for informal waste when developing a national 
waste estimate. Considering the results of the General Household Survey 
20155 (shown in Table 1), if it is assumed that any form of regular waste 
collection service and centralised communal dumps constitute a formal 
waste management service, with the latter three categories shown in 
Table 1 constituting informal waste management, then overall, only 
approximately 69% of households in South Africa receive some form of 
formal waste management service. The results of this survey also show 
that there are large discrepancies between waste services provided to 
households in rural and urban areas and, to a lesser extent, between 
urban and metropolitan areas. Considering waste service delivery per 
settlement type (i.e. services received by households in rural, urban 
and metropolitan areas) shows that 94.5% and 87% of households in 
metropolitan and urban areas, respectively, receive some form of waste 
management service, while in rural areas this decreases to just 13%.

Table 1: Household refuse removal in South Africa by settlement type 
(rural, urban and metro households)5

Total Rural Urban Metro

Refuse removed at least once a week 63.5% 9.6% 81% 88%

Refuse removed less than once a week 2.4% 1.0% 3.4% 2.7%

Communal refuse dump 2.9% 2.2% 2.0% 3.9%

Own refuse dump 28% 82% 10.0% 3.9%

Dump rubbish anywhere 2.8% 4.4% 3.1% 1.5%

Other 0.4% 1.1% 0.40% 0.10%

Percentage of serviced households 69% 13% 87% 94.5%

Unmanaged unserviced households 31% 87% 14% 5.5%

It should be noted that access to a formal waste management service 
does not preclude unregulated waste management practices from 
occurring. Illegal dumping can occur across serviced and unserviced 
areas, particularly for construction and demolition waste and garden 
waste. Recognition of the prevalence of unregulated waste management 
therefore challenges the assumption that the latter three categories 
in Table 1 occur exclusively in unserviced areas. For the sake of 
accuracy, the necessity of adapting the approach to allow for overlap 
in management options between serviced and unserviced areas should 
be considered. However, the quantity of waste in serviced areas falling 
into one of these three informal management categories is likely to be 
relatively low for the following reasons: (1) where formal waste services 
are available these are likely to be used and (2) illegally dumped waste in 
serviced areas will be recovered and thus enter the formal waste stream. 
It is unlikely that this allowance would make a significant difference to 
the overall distribution of waste between formal and informal streams. 

Following the assumption that private refuse dumps, dumping, and 
‘other’ can be considered informal waste management, the relative 
uptake of informal options by households in different settlement types 
is illustrated in Figure 1.

Figure 1 suggests that the most common waste management option 
for unserviced households is the use of a private refuse dump. The use 
of private dumps by unserviced households is most prominent in rural 
areas (94%) but is also relatively high in urban and metro areas (74% and 
71%, respectively). Illegal dumping of household waste ranges from 5% 
for unserviced rural households to 27% in metro areas, with the balance 
made up by ‘other’ disposal/treatment options. Although further detail 
with regards to the nature of these management options is limited, it 
can be assumed that private refuse dumps lack any form of engineering 
or control (essentially an open dump) and ‘other’ refers to treatment 
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such as open burning. Whilst Figure 1 and Table 1 provide information 
with regard to the service level received by different households, this 
should not necessarily be applied directly to waste quantities, given 
the regional and socio-economic differences that occur in per capita 
waste generation rates.14 In other words, although approximately 31% 
of South African households do not receive a formal waste management 
service, this figure does not necessarily equate to 31% of the total 
domestic waste generated in the country. Obtaining accurate waste 
generation rates that are sensitive to income and settlement type is 
therefore an important aspect of waste modelling. 

In the absence of a fully functioning and representative national waste 
data repository, per capita waste generation rates provide a cost-effective 
and quick estimate of waste quantities without undertaking primary data 
collection.11 Although this method provides an indication of total waste 
generation rather than the management distribution thereof, it is a useful 
starting point for determining waste generation volumes and assessing 
the recovery potential for different waste types. Whilst regional per capita 
municipal solid waste generation rates have been proposed by both the 
Intergovernmental Panel on Climate Change15 and Hoornweg and Bhada-
Tata8, both sources acknowledge the lack of available and accurate waste 
data in developing countries – particularly in Africa – as prohibitive in 
the development of waste generation rates for these regions. Following 
the limitations in obtaining regionalised waste generation data for certain 
countries/regions, country income-specific waste generation rates have 
been proposed by Hoornweg and Bhada-Tata8 (Table 2) and provide a useful 
alternative to waste modelling in countries lacking regionalised rates.

Table 2: Municipal solid waste generation rates based on country 
income level8

Country income
Municipal solid waste generation 

(kg/capita/day)

High 2.1

Upper middle 1.2

Lower middle 0.79

Low 0.60

Despite the benefit of waste generation rates in terms of quantifying waste, 
the availability of South African specific rates is limited. Few independent 
waste generation studies have been undertaken in South Africa and of 
those that exist, limited socio-economic distinction in the waste generation 
rate has been made. A comparison of independent studies reporting 
South African specific waste generation rates is shown in Table 3. 
This comparison indicates the variability in existing waste generation rates, 
with different sources providing a different level of disaggregation in terms 
of regional and socio-economic influences. While it is unlikely that Table 3 
provides an exhaustive summary of available domestic waste generation 
rates for South Africa, it provides further indication of the disparate and 
inconsistent nature of waste reporting at a national level.

Comparison of Table 2 and Table 3 suggests that there is a wide range 
in South African waste generation rates when using income based 
population grouping. This discrepancy is in part due to variations in the 
definition of socio-economic groupings used. Given the high income 
inequality in South Africa, conducting a reasonable grouping of individual 
or household income presents a particular challenge. The development 
of income groupings to establish a representative South African ‘middle 
class’ is particularly complicated, with the low average and median 
levels of income and wide income distribution being recognised as 
particularly challenging in this regard.16 

Another factor contributing to this variability is the definition of the waste 
generation rate in terms of what waste it encompasses. Waste generation 
rates frequently vary in definition, with some sources reporting a municipal 
waste generation rate, some a domestic waste generation rate, and others 
an unspecified waste generation rate. This variability challenges the 
translation of this information into comparable waste estimates. It is unclear 
whether domestic waste is comparable to municipal waste, and indeed to 
what extent municipal waste is representative of general waste categories. 
Extrapolating the domestic or municipal component of waste determined 
using waste generation rates to a national waste estimate is particularly 
challenging as it is dependent on accurate waste characterisation data. 

Table 3: Per capita domestic waste generation rates in South Africa

Region

Domestic waste generation  
(kg/capita/day)

Source
Low 

income
Middle 
income

High 
income

South Africaa 0.41 0.74 1.29
Department of 
Environmental Affairs 
and Tourism17

South Africab 0.2–0.7 0.7–1.9 1.5–3.0

Department of 
Agriculture, Conservation 
and Environment, 
North West Provincial 
Government18

Johannesburg 0.38 0.66 0.99
Gauteng Department of 
Agriculture and Rural 
Development19

Limpopoc 0.32 0.4 0.7 Ogola et al.20

aSocio-economic groups were not defined in terms of income characterisation. Original 
source of data referenced to ‘Waste Generation in South Africa: Baseline Studies’ by 
the Department of Water Affairs and Forestry (1998); however, this document was 
not available.
bSocio-economic groups were not defined in terms of income characterisation. 
This source quotes figures from Integrated Waste Management Plan guidelines 
(DEA21); however, these figures could not be found in the original document.
cSocio-economic groups defined according to residential stand size: low income 
<300 m2, middle income 300–500 m2, high income >500 m2.

The quantified mapping of waste flows in South Africa is further 
challenged by the interaction between the informal and formal waste 
sectors. Although it is a requirement stipulated in Chapter 5 of the National 
Environmental Management: Waste Act, No. 59 of 200812 that all waste 
management activities with the potential to cause a detrimental effect on 
the environment obtain a waste management licence, the current number 
of unlicensed waste management facilities is unknown. In 2006, according 
to the Department of Environmental Affairs and Tourism (DEAT)17, 760 
sites (both illegal and legal) were operating without a permit. This figure 
excludes small, unrecorded sites in rural areas, and hence is likely to be 
higher with their inclusion. This implies that waste that is formally collected 
can be disposed of in either municipal or privately owned and managed, 
but unlicensed, landfill sites or treatment facilities. Furthermore, waste 
which is informally disposed of can be recovered and enter into the formal 
waste stream. This is typically seen in the municipal clearing of dumped 
waste, or the informal scavenging of recyclable materials from dumped 
or littered waste.
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It should be considered that although the distinction between formal 
and informal waste management based on waste service delivery is 
convenient, it does not necessarily provide an indication of ‘good’ and 
‘bad’ environmental performance. For example, while the environmental 
impacts of landfilling can be controlled if operations are adequately 
managed, so-called formal landfill sites can vary in terms of design 
and management, with shortcomings in siting, design and operation 
presenting a significant potential for pollution.22 Quantifying this 
mismanaged formal waste fraction is in itself difficult, owing to the 
paucity of consistent and reliable waste data.11 

Approach for the estimation of informally 
managed household waste
Given the lack of quantified information regarding waste managed 
outside of formal waste streams in South Africa, an estimate of the 
quantity of household waste managed informally via unregulated waste 
management practices was developed. The starting point in this analysis 
was the distribution of waste management services in South Africa, as 
available in the General Household Survey 20155 (Table 1). As previously 
noted, the distribution of waste services does not necessarily translate 
into an equivalent distribution of waste quantities owing to regional and 
socio-economic differences in the per capita waste generation rate. 
Therefore, in order to estimate the total quantity of domestic waste 
generated that is informally managed in South Africa, a model was 
developed taking into account differences in waste generation rates 
based on income and settlement type. 

In addition to the national distribution of waste management services, 
key modelling parameters included national waste generation rates and 
population statistics. The waste generation rates used in this model 
were those provided by the DEAT17 (Table 3). Despite being based on 
1998 waste generation and population statistics, in lieu of more updated 
information, these rates were considered to be the most representative 
of national waste generation rates, as they are recommended for use in 
the determination of municipal waste quantities in the national guidelines 
for the development of integrated waste management plans.21 Household 
income distribution was as reported by Stats SA.23 The key modelling 
parameters considered (excluding national waste service delivery, as 
available in Table 1) are shown in Table 4.

Table 4: Key parameters for waste generation and population distribution 
as used in the model for the quantification of domestic waste 
flows in South Africa

Data Source

South African 
Population 2016

54 978 907
Worldo-
meters24

No 
income

Low 
income

Middle 
income

Upper 
income

National household 
distribution

15.5% 29.0% 48.3% 7.3% Stats SA23

Rural % of 
income group

29.9% 46.8% 27.2% 7.60% Stats SA23

Urban % of income 
group

70.1% 53.2% 72.8% 92.40% Stats SA23

Domestic waste 
generation rate 
(kg/capita/day)a 

0.41 0.74 1.29 DEAT17

aIt was assumed that ‘domestic waste’ as used by the DEAT17 refers to the domestic 
proportion of municipal waste, thus excluding commercial and industrial waste.

The intention of this model was to provide an estimate of domestic 
waste flows and thus several simplifying assumptions were used. Key 
assumptions used in this model were. 

1. Household settlement (rural, urban and metro) distribution and 
income distribution based on number of households in each 
category could be used as a proxy for urban, rural and metro 
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population distribution and income distribution, even though rural 
households typically have a higher number of inhabitants than 
households in urban and metropolitan areas.

2. Statistical data for 2011 and 2015 are representative of the 2016 
status quo with regard to household waste service delivery and 
income distribution between settlement types. 

3. Waste generation rates in no-income and low-income population 
groups are directly comparable.

4. The level of waste service delivery in rural areas is consistent 
across income groups.

5. In urban and metro areas, 100% of unserviced households fall 
within the no-income/low-income population group.

The first step in the modelling approach required the determination of the 
population per income group and settlement type. This was undertaken 
using Equation 1, with the necessary parameters obtained from Table 4.

Populationsettlement type,income group = 

South African national populationyear × %populationsettlement type,income group 
Equation 1

The next step required the determination of total domestic waste 
generation per income group and settlement type. This was undertaken 
using Equation 2, utilising the data shown in Table 4 and the results 
obtained from Equation 1.

Domestic wastesettlement type,income group = 

Waste generation rateincome group× populationsettlement type,income group  Equation 2

The final step required the estimation of the informal proportion of 
waste per income group and settlement type. This was based on the 
distribution of waste services (Table 1). It was assumed that any form 
of regular waste collection service and centralised communal dumps 
constitute a formal waste management service, with the last three 
categories shown in Table 1 constituting informal waste management. 
Informal domestic waste generation per income group and settlement 
type was then calculated according to Equation 3. Further assumptions 
regarding the distribution of waste services are as reported in the list of 
assumptions provided above. Equation 3 was applied to each income 
group for rural and urban settlements.

 
 

 Equation 3

Results and discussion
The resulting model provides an estimate for both total domestic waste 
generation and the amount of waste that is informally managed in 
South Africa. The results obtained from this model are shown in Table 5. 

If income-specific waste generation rates are considered, it is estimated 
that South Africa generates approximately 12.7 million tonnes of domestic 
waste per annum. This amount is comparable to the 15.9 million tonnes 
of domestic waste (GW01, excluding commercial and industrial waste) 
reported in the National Waste Baseline Report11 for 2011. The higher 
value reported in the Baseline Report is likely due to the calculation 
approach, which applied an average per capita waste generation rate 
across the population, unlike the model approach where different rates 
were applied by population grouping. Using the model output and 2016 
population statistics, an average per capita domestic waste generation 
rate for South Africa can be estimated at 0.63 kg/capita/day. Comparison 
of this figure to the domestic waste generation rates reported by the 
DEAT17 (Table 3) suggests that this generation rate lies between that of 
low- and middle-income groups. This provides a more realistic estimate 
for average per capita waste generation in South Africa as opposed 
to using the arithmetic mean of the domestic waste generation rates 
reported by the DEAT17 (0.81 kg/capita/day), which suggests that 
average waste generation lies between middle-income and high-income 
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groups. Given the income inequality in South Africa, the arithmetic mean 
is unlikely to be representative of the actual mean, as a large proportion 
of the population falls below the middle-income grouping. Indeed, if 
the arithmetic mean is used to determine annual waste generation in 
South Africa, this results in an estimated 44 million tonnes of domestic 
waste. This is notably higher than the quantity reported by either the 
National Waste Baseline Report11 or that estimated by means of the 
modelled approach. 

Table 5: Model results for estimated total and informally managed 
domestic waste in South Africa

No income
Low 

income
Middle 
income

Upper 
income

Total domestic waste generation (t/a)

Rural 381 000 1 120 000 1 950 000 1 440 00

Urban 894 000 1 270 000 5 210 000 1 750 000

Total (per income group) 1 280 000 2 390 000 7 160 000 1 890 000

Total 12 720 000

Waste subjected to informal management (t/a)

Rural: 87.2% of 
population unserviced

333 000 974 000 1 700 000 125 000

Urban: 9.5% of 
population unserviced

84 900 121 000 495 000 166 000

Total (per income group) 417 000 1 090 000 2 190 000 291 000

Total 3 988 000

Correction for distribution of waste services between income groups

Rural: 87.2% of 
population unserviced, 
waste service delivery in 
rural areas is consistent 
across income groups

333 000 974 000 1 700 000 125 000

Urban: 9.5% of 
population unserviced, 
100% of unserviced 
households fall within the 
no-income/low-income 
population group

533 000 – –

Total informal waste 
generation

3 665 000

As shown in Table 5, accounting for both settlement type and income 
distribution suggests that informal household waste generation in 
South Africa is in the order of 3.67 million tonnes. Comparison of this 
figure to the 12.7 million tonnes estimated for total domestic waste 
generation suggests that approximately 29% of domestic waste generated 
in South Africa is not collected or treated via formal management options. 
Although the model was developed to take into account income specific 
waste generation rates and the population and income distribution of 
different settlement types, it was assumed that waste generation rates 
were not affected by settlement type. While settlement type has been 
recognised as a factor in terms of waste generation14, this observation 
was not applied to the model due to limitations in the availability of national 
waste generation rates accounting for both income and settlement type. 
The model output could be improved with further refinement of the waste 
generation rates used. However, this would require – amongst others – 
the development of more representative national waste generation rates.

In lieu of a more detailed estimate, the model result for domestic waste 
that is informally managed can be used in conjunction with Figure 1 
to estimate the quantity of waste per management option utilised by 
unserviced households. This result is shown in Figure 2. According 
to this figure, the use of a private dump is the most common waste 
management option for unserviced households, with an estimated 
3 million tonnes of waste disposed of annually in this way. It is important 
to note that the results in Figure 2 are intended as an approximation 
only and are based on a number of assumptions and a high level of 

uncertainty. All results presented should therefore be regarded as 
indicative rather than absolute and interpreted as such.

Given that the model result provides an estimate for domestic waste 
managed informally, it represents only a portion of the total informal 
general waste generated in South Africa. If all general waste is considered, 
the contribution of categories such as builder’s waste (widely recognised 
as the most frequently dumped material) and commercial and industrial 
waste is likely to increase the estimated quantity of informal waste further. 
However, limited quantified information is available to obtain an estimate 
for such illegally dumped materials. Furthermore, given that the clearing 
of illegally dumped material is the responsibility of the municipality, 
such material is frequently re-incorporated into formal waste streams. 
Limited documentation of this recovered material further complicates 
the quantification of informal waste tonnages. A similar challenge 
exists with regard to quantifying both recovered and unrecovered litter. 
Despite the extent of littering being visually obvious in many parts of 
South Africa, the availability of studies which focus on the quantification 
and characterisation of litter are limited. Available studies also tend to 
represent litter occurring in a relatively defined area and, as such, have 
limited application to the national level. 

Conclusion
Given the current limitations in the availability of accurate and reliable 
waste data at the national level, a model was described in this paper 
to develop a basic mapping of domestic waste flows in South Africa, 
providing an estimate for both formally and informally managed waste. 
The results suggest that 29% of domestic waste generated by weight in 
South Africa is not collected or treated via formal management options. 
Of this waste, the majority (85%) is generated in rural areas. For all 
settlement types, the most common waste management option for 
unserviced households is a private dump, with the remaining proportion 
of waste either dumped illegally or managed through alternative 
treatment such as uncontrolled burning. The quantification of informal 
waste flows not only contributes towards a more realistic representation 
of national waste flows and management practices, but further, given the 
potentially adverse social and environmental consequences of informal 
waste practices, clearly indicates the lack of a standard for domestic 
waste management in rural settings as a major problem. 

The waste generation rate is a key parameter within the model. While the 
waste generation rates used in this model take into account differences in 
household income, no data were available to distinguish between those 
in rural and urban areas. The lack of reliable South African specific waste 
generation rates reflects the paucity of focused waste generation studies 
undertaken in the region. Therefore, given the sensitivity of this parameter 
to a variety of factors including settlement type, in order to improve the 
accuracy of the model, further investigation into waste generation rates 
reflecting both income and settlement type should be undertaken. 
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