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Abstract

Background and Objectives: For developing countries in general
and for Sub-Sahara Africa in particular, little is documented in the lit-
erature about the location and size of illegal waste dumps in relation
to urban residential areas and how this may introduce an alternative
explanation for the prevalence of illegal waste dumping using Hara-
re, Zimbabwe as a study area. The objectives were to characterize
waste in the context of class, volume, source and distance, to anal-
yse location and waste volume in relation to residential areas and, to
generate management lessons for Sub-Sahara Africa.

Methods: Primary data was collected through field observation and
measurement was input into multiple linear regression and correla-
tion using the SPSS™ programme. Tests for normal distribution
and for multicollinearity were carried on a set of predictor variables
on size and location attributes, waste collection service, residential
housing density, waste volumes and disposal practices.

Finding: The results indicate a concentration of illegal waste dumps
in low-income high density residential districts, an adjusted R2=0.186
and, a 2-tailed p-value at alpha 0.05 of 0.006 and 0.040 which are
statistically significant. The a p-value of 0.000 being less than al-
pha 0.05 shows that the model is a good fit for the data indicating
a statistical significance between predictor variables and the size of
IWD’s. Given an F-value of 15.305 and a significance at 0.000, it can
be concluded that the predictor variables deployed in the study can
reliably predict the response of Y1.

Conclusion: The novelty of the study is in developing an alternative
explanation for the apparent contradiction between low income dis-
tricts and high volumes of waste dumping. Implications of the finds
are discussed with reference to urban planning in Sub-Sahara Africa.

*Corresponding author: Ruhiiga TM, Geography and Environmental Sciences,
Mafikeng Campus, North West University, Private Bag X2046, Mmabatho 2735,
South Africa, E-mail: Tabukeli.Ruhiiga@nwu.ac.za

Citation: Mahamba C, Ruhiiga TM (2022) Residential Density and lllegal Waste
Dumping In Cities. J Environ Sci Curr Res 5: 028.

Received: May 07, 2022; Accepted: May 17, 2022; Published: May 24, 2022

Copyright: © 2022 Mahamba C, et al. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which permits un-
restricted use, distribution, and reproduction in any medium, provided the original
author and source are credited.

Keywords: Environmental health awareness; Formal waste sites;
Households; lllegal waste dumping; Multiple regression; Residential
density

Abbreviations

ANOVA Analysis of Variance

Bi, i Regression coefficients
Eq Equation

FWS Formal waste site

HCC Harare City Council

H, Null hypothesis

H, Alternative hypothesis
IWD Illegal waste dump

K Number of explanatory variables in the model
Max Maximum

MLR Multiple linear regression
Min Minimum

MSW Municipal solid waste

N Sample size

P-p Probability plot

P-value Probability value

Ra Range

SPSS Statistical Package for the Social Sciences
SSA Sub-Sahara Africa

STD Standard deviation
Introduction

Chief among urban problems is the management of urban solid
waste [1]. in accordance with existing environmental health regu-
lations. Like many other cities in Sub-Sahara Africa (SSA), Harare
has been conspicuously unable to effectively manage its illegal waste
sites-IWD. The severity of solid waste management challenges in
Zimbabwe is manifested in the prevalent accumulation of garbage
in public places, on streets and in back alleys in many residential,
industrial and commercial areas [2]. The rapid urban growth since
the early 1980°s has not been matched with an expansion of urban
infrastructure like waste management facilities: public bins, landfills,
specialised vehicles for waste transportation and provision of bulk
skip bins.
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Harare City Council, (HCC) is responsible for the administra-
tion and management of the city. Today, it is the economic hub of
the country, providing head offices of major corporations and the
administrative seat of government. While formal waste sites- FWS-
are planned, strategically located for accessibility, adhere to national
waste management guidelines and are regularly serviced, illegal waste
dumps-hereafter abbreviated to IWD- do not share similar character-
istics. The prevalence of IWD is a product of a multiplicity of drivers;
the inability of local authorities (municipalities) to effectively collect
waste on time [3]. The high cost of legal disposal [4]. Lack of regu-
lations and or poor enforcement, political bickering and opposition
politics (Newsday, 2021) and lack of technical and financial capacity
[3]. problems of environmental education and urban governance. .A
significant volume of studies specifically deal with the dumping of
e-waste locally and overseas transfers. Much of the research effort on
urban waste management has focused on FWS and municipal land-
fills, partly because of the availability of information, the ease with
which they can be mapped, management practices that are aimed at
meeting national waste guidelines and their location in high priority
areas. Three approaches are dominant in research on waste manage-
ment: the technical approach where the emphasis is on biochemical
analyses of waste, energy from waste and the application of treat-
ment technologies. [5]. The second approach places emphasis on the
socio-economic dimensions of the problem built around household
responses, community awareness, municipal governance and public
health implications [6-8]. The third approach deals with the applica-
tion of various scientific methods in dealing with urban waste there
is extensive literature along these dimensions for most countries in
Africa, Middle East, South East Asia and Latin America.

Given that IWD’s provide a different set of technical and man-
agerial constraints from FWS, the specific research problem is that
for developing countries in general and for Sub-Sahara Africa in par-
ticular, little is documented in the literature about the location and
size of IWD’s in relation to urban residential areas and how this may
introduce an alternative dimension in explaining the prevalence of
illegal waste dumping. This paper intends to tackle this identified
knowledge gap. An understanding of relative location should provide
important insights and inputs into the design of appropriate man-
agement interventions. The main aim of the study was therefore to
analyse IWD’s in terms of size and location attributes and how these
relate to residential housing density in an urban setting. Several objec-
tives were advanced to address this research problem: (i) characterize
waste in the context of class, volume, source and distance, (ii) analyse
location and waste volume in relation to residential areas and, (iii)
generate management lessons for SSA. The second part of the pa-
per deals with methods followed by results and analysis in part three
while concluding remarks appear in part four.

Materials and Methods

A quantitative, non-experimental, research design applies pre-
dominantly based on parametric data sets with values measured on
the interval and ratio scales, obtained through field observation and
existing official statistics of Harare, at 17'49°29.4888” South and
3173710.9008” East. Recent statistics from the UNO projections show
that Harare grew at a low rate of 0.59% in 2019 registering a total
population of 1.53 million people. The particular area of study in-
terest is the south and south west made up of predominantly Afri-
can townships: Mb are, Waterfall, Glenview, Highlands, Budiriro,
Dzivarasekwa, Warren Park, Kuwadzana and Mufakose. An initial

ground enumeration exercise was carried out to code and validate the
existence and location of IWD’s. The total number at the time of the
field work in 2016 for this study came to 1289. Each site was recorded
in the form of a numeric three-digit code. For sampling purposes, a
selection criteria was used: (i) that a waste dump should be close to
an existing public road, (ii) it should be illegal and, (iii) it should
be on a site where accessibility is not restricted. This generated 498
IWD’s as the population of interest from which a random sample with
a level of confidence: 95% and a confidence interval of 4% (Table 1).
Using maps of land use and current housing density, a decision was
made as to the cut-off point in terms of the number of housing units
per residential category. Using aerial photographs of the city at scale
1:10 000, the average number of housing units per residential district
was established. Using the means of these values, an upper cut off at
30 (low density), 31-60 (medium density) and 61+ high density) was
used to demarcate the region of interest (Table 1)

A[High] B [Medium] C [Low)
*Mean housing units per km2 [75] [54.6] 3[23.8]
Housing density classes 61+ 31-60 Less than 31
Population meeting selection
. 274 120 104
criteria
Sample size 188 100 89
Sample size distribution 50% 26% 24%

Table 1: Sample size distribution.

Figure 1: Location of Harare in Zimbabwe.

N

Source: https://mapcruzin.com/free-zimbabwe-maps.htm

Several predictor variables were identified as of interest in the
study: (i) X1- distance from the nearest business outlet, (ii) X2- dis-
tance from the geographical centre of the nearest residential block,
X3- residential density category, X4-distance of the IWD from the
nearest housing unit, X5- distance from the IWD to the nearest road
and, X6-mean number of housing units per residential block. All dis-
tance variables involved straight line distances in kilometres and sub-
units thereof. For, Y 1- the size by volume in kilograms of the IWD,
the response variable, 4 repeated observations were carried out once
a week for a month and a mean score computed for each IWD in
the sample. The requisite data on the variables was acquired through
the conduct of ground enumeration, observation and measurement
backed with the use of land-use maps and aerial photographs. For the
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response variable, Y1, The alternative hypothesis, , stated that that
variations in the size of IWD could be explained by housing density
(X6). The corresponding null hypothesis, H advances the view that
there is no statistical significance between the variables. Structured
interview was then developed to solicit information from officials of
HCC responsible for waste management Figure 1.

Analysis involved the input of a set of primary data from field ob-
servations supplemented with official statistics from HCC and valida-
tion through informal face-to-face consultations with waste managers
This study uses a multiple linear regression (MLR) model to assess
the linkages between the size and location of IWD’s relative to the
proximity of business outlets, residential density, housing units, road
network and, the geographical center of each residential block. The
linear function is shown in Eq. 1.

Y = By + B1 Xy + B2 Xo+... +Bk Xy + € Eq (1)

Where, Y is the response variable, X, (1, 2, 3 ... k) are explana-
tory variables, B, (1, 2, 3 ... k) are regression coefficients and is the
residual error. In the current case, 1, 2,3,4,5, and 6 become inputs as
predictor variables while the Y is the response variable represented by
Y1.

Results and Discussion

Waste characterisation

Field work observations in residential areas indicate the domi-
nance of three waste classes; paper, plastics and food respectively.
The presence of food waste in this class can be explained by the
concentration of outlets in the food sector. For industrial areas, the
comparative waste streams were paper, plastics, and metal. Note that
the high value of agricultural waste is linked to urban and peri-urban
agriculture which is widespread amongst the poor. The high-densi-
ty residential areas also had the least amount of food waste (5.2%),
showing a low mean per capita income and constrained consumption.
There was a high percentage of wood waste since wood was used
mainly as fuel due to power cuts and because most residents could not
afford paraffin or generators.

From (Table 2) several characteristics are noted. The mean dis-
tance from the IWD to other points of interest in the study area are
represented by X1, X2, X3, X4 and, X5. It is noted that the mean size
of the IWD’s is at 1128.99Kg and, the one for X6-housing density
score 86.08.The rest of the variables score a mean value of less than
2 indicating very limited variability in data distribution. This is also
confirmed by the values for range in column 3. The highest standard
deviation value of 1523.292 is recorded for Y1 (size of IWD) fol-
lowed by X6 (housing density). Beyond these, the rest of the vari-
ables score low values for standard deviation indicating a clustering
of points in the data set. The lowest mean value is recorded for X5
(road) indicating the closeness of IWD’s to existing roads in the area.
From Table 3, correlations, it is noted that there are several significant
correlations at the 0.001 level; business unit and housing unit, resi-
dential density and housing density, housing density and size of IWD,
and, residential density and size of IWD. These imbedded linkages

will be explained in reference to other results.

Descriptive Statistics
. . Std. De-
N Ra Min Max Mean L.
viation
X1 Business Outlet 377 2.10 .00 2.10 .5090 43184
X2 District centre 377 12.00 .20 12.20 1.2659 72010
X3 Residential
. 378 2 1 3 2.23 825
density
X4 Housing unit 377 1.900 | .100 2.000 49761 351829
X5 Road 377 209 .001 210 .00650 019448
X6Housing density 377 90 30 120 86.08 36.809
Y1 Size of IWD 377 10400 100 10500 1128.99 1523.292
Valid N (list wise) 377
Table 2: Descriptive Statistics.
*Ra=Range

N

Methods of waste disposal

With reference to the current study area, interview responses show
that 21% of waste by volume is set alight at IWD; composting ac-
counted for 18%, waste recovery and resale accounted for 6% while
burying waste underground scored 5%. At least 16% of waste was
deposited at FWS while open space dumping accounted for 34%.
Households in poor neighbourhoods like Jacha in Epsworth and
Mbare in the south west report a total break-down in refuse collection
services by the HCC. The HCC as recent as 2019 [2] was openly
admitting failure to provide requisite services due to budgetary con-
straints with almost 70% of the waste is openly dumped at road side
sites. Overall therefore, the reports on the waste stream are basically
based on estimates since there was no evidence of a waste information
system on the ground in the study area.

Location and residential districts

The location of individual IWD’s relative to key features of in-
terest is reported in X1, X2, X4, and XS5 in Table 1. It is noted that
distances from the IWD to the nearest business outlet (X1), to the
centre of the residential block (X2), to the nearest road (X5) and to
the housing unit (X4) all fall within a narrow range of 0.001 -2.0 kilo-
metres indicating a close proximity between where people live, shop
and dump waste. If it is assumed that households nearest to an IWD
are most likely dumping at such a site, then distance could be an im-
portant driver of illegal dumping behaviour. Given that the dominant
high density residential areas also support the urban poor with high
levels of unemployment, low per capita income and in general the
lowest per capita waste generation, the association of a high density
of IWD’s in these area call for rigorous methods of enquiry. The status
quo appears to be a contradiction.

Variability in waste volumes

The volume of waste at a site was estimated during observation
and recorded in kilograms. It was noted, in Table 3 —correlations- that
significant correlation at the 0.01 level were recorded for Y1 (size of
IWD) and X3 (residential density) and for Y1 and X6 (housing densi-
ty) indicating that high density residential areas support more housing
units per square unit of area and are associated with on average the
largest IWD’s. It is noted that primary data on variable Y1 was gener-
ated following repeated weakly measures for one month and the mean
computed for each site. Even then, the volume data remains unstable
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across time and is interpreted with caution. The results were then en-
tered into the SPSS™ programme for multiple correlation and linear
regression analysis. The programme outputs appear in (Table 3).

Ve

Variables Entered*

Variables

Model Variables Entered Method

Removed

Correlations
X1 X2 X3 X4 X5 X6 Y1
Pearson
X1 Correla- 1 -076 | .083 J752%% | -.033 .087 -.028
Busi- tion
ness Sig.
_ 142 .106 .000 517 .093 .587
Outlet | (2-tailed)
N 377 377 377 377 377 377 377
Pearson
<2 Correla- -.076 1 .069 -.090 .085 .066 .063
Dis- tion
trict Sig.
N 142 179 .080 .099 199 220
centre | (2-tailed)
N 377 377 377 377 377 377 377
X3 Pearson
Res- Correla- .083 .069 1 .069 065 | .997** | 428%*
iden- tion
tial Sig.
A .106 179 183 211 .000 .000
den- (2-tailed)
sity
N 377 377 378 377 377 377 377
Pearson
X4 Correla- | .752*%* | -.090 | .069 1 -.032 072 -.041
Hous- tion
ing Sig.
- . .000 .080 183 541 161 431
unit (2-tailed)
N 377 377 377 377 377 377 377
Pearson
Correla- -.033 .085 .065 -.032 1 .065 .054
X5 tion
Road Sig.
, 517 .099 211 541 209 292
(2-tailed)
N 377 377 377 377 377 377 377
Pearson
X6 Correla- .087 066 | .997** .072 .065 1 419%*
Hous- tion
ing .
Sig.
den- _ .093 199 .000 161 209 .000
. (2-tailed)
sity
N 377 377 377 377 377 377 377
Pearson
Y1 Correla- -.028 063 | .428** -.041 .054 419%* 1
Size tion
of Sig. 220
, 587 .000 431 292 .000
IWD | (2-tailed)
N 377 377 377 377 377 377 377
Table 3: Multiple linear regression and correlation.
**_Correlation is significant at the 0.01 level (2-tailed).

)

The model summary indicates an R=.446 which is neither low nor
high at it comes close the midpoint or 0-1.The Adjusted R square val-
ue of .186 indicates the portion of the variation in Y'1 that is explained
by the combined effect of predictor variables. This translates to 18.6%
of variance showing that the role of other variables outside of those
investigated account for 81.4% of variance. Overall, with a p-value of
0.000 being less than alpha 0.05, the model is a good fit for the data
showing a statistical significance between predictor variables and the
size of IWD’s Figure 2.

X6Housing density, X5 Road,
X4 Housing unit, X2 District
1 A . Enter
centre, X1 Business Outlet, X3

Residential density®

a. Dependent Variable: Y1 Size of IWD

b. All requested variables entered.

The ANOVA output gives the apportionment of effect between re-
gression, residual and total. The residual accounts for that portion of
variance that is not accounted for by regression variables. Given an
F-value of 15.305 and a significance at 0.000, it can be concluded that
the predictor variables deployed in the study can reliably predict the
response of Y1 because 0.000 is less than 0.05. From the coefficients
output, the regression model is of the form

Size Predicted=-1261.249(constant) +-78.647(x;) +46.597(x2) +3169.558(x3) +-198.948(xs) +1806.020(xs) +-
33.380(xe) Eq. 2)

Using the parameter estimates, the 7-and sign columns are used
to provide in a 2-tailed p-value test for the null hypothesis that the
parameter is 0. The output indicates that only two parameters, X3
(residential density)at a significance level of 0.006 and X6 (housing
density)at 0.040 are statistically significantly different from 0 because
both are less than the alpha level 0.05 The null hypothesis can there-
fore only be rejected for these two parameters. For the remaining
four parameters, X1, X2, X4 and X5, the null hypothesis cannot be
rejected. Recall that in this study, it was hypothesized that the size
of the IWD depends on housing density; the results from parameter
estimates do confirm this. The normal probability plot at the end of
print-out indicates a linear array of points along the mean confirming
normal distribution in the original.

Discussion

The key findings of this study are discussed in the context of the
first two objectives. For objective three, the implications of the find-
ings are then used to generate responses aimed at addressing the issue
of lessons. The characterisation of IWD’s in the context of class, vol-
ume, source and distance, the location pattern shows an overwhelm-
ing peak in in low income but high density residential districts to the
south and east of the city. But explanations for such behaviour have
tended to emphasize lack of waste facilities [3, 9,10]. Harare, unlike
many other cities in developing countries, does not support a major
proportion of its people in squatter settlements. Instead, these are res-
idential areas which were planned as far back as the 1890’s but which
were not provided adequate bulk services to adapt to the needs of ur-
ban residents. Planning did not include the requisite infrastructure for
waste management, for water and for sanitation in the process raising
doubts about sustainability issues [6, 8]. This has been made worse
in recent years by a complete collapse of waste collection services
in the poorer parts of the city. Illegal waste dumps develop in those
areas that do not receive a regular waste collection service [11, 12]
and the mean size reported for IWD’s is a product of accumulation
over time rather than an indication of per capita waste generation by
households in close proximity. This explanation is supported by an
earlier contradiction that was noted from the results in which low in-
come residential areas are not in general associated with high levels
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Model Summary®

Change Statistics
Adjusted R Std. Error of the
Model R R Square . R Square
Square Estimate F Change dfl df2 Sig. F Change
Change
1 446 199 186 1374.474 199 15.305 6 370 .000*

a. Predictors: (Constant), X6Housing density, X5 Road, X4 Housing unit, X2 District centre, X1 Business Outlet, X3 Residential density
b. Dependent Variable: Y1 Size of IWD

ANOVA*
Model Sum of Squares Df Mean Square F Sig
Regression 173480914.912 6 28913485.819 15.305 .000b
1 Residual 698996102.064 370 1889178.654
Total 872477016.976 376

a. Dependent Variable: Y1 Size of IWD

b. Predictors: (Constant), X6Housing density, X5 Road, X4 Housing unit, X2 District centre, X1 Business Outlet, X3 Residential density

Coefficients*
Unstandardized Standardized Coef-
. K 95.0% Confidence Interval for B
Model Coefficients ficients T Sig.
B Std. Error Beta Lower Bound Upper Bound
1 (Constant) 1261.249 420315 -3.001 .003 -2087.755 -434.743
X1 Business Outlet | -78.647 249.495 -.022 =315 753 -569.254 411.960
X2 District centre 46.597 99.497 .022 468 .640 -149.053 242.247
X3 Residential
K 3169.558 1155.981 1.716 2.742 .006 896.442 5442.675
density

X4 Housing unit -198.948 306.263 -.046 -.650 516 -801.182 403.285
X5 Road 1806.020  3666.651 .023 493 623 -5404.070 9016.109

X6Housing density | -53.380 25.908 -1.290 -2.060 .040 -104.325 -2.434

a. Dependent Variable: Y1 Size of IWD

of waste generation. Conventional literature on rapid urbanisation in
developing countries appear to report results of inappropriate urban
planning practices as a major constraint [13]. It is expected that with
increasing urbanisation under conditions of constrained urban land
access [14] residential densities will tend to increase across much of
Africa, south East Asia and Latin America. Where this is matched by
a parallel collapse or neglect in the provision of the requisite infra-
structure, illegal waste dumping becomes widespread. Similar cases
are reported in Lagos [13], in Nairobi [15] and in DRC [16].

What are the implications of these findings for developing coun-
tries? It is understandable why widespread dumping occurs predom-
inantly along roads or in open spaces. Convenience and unrestricted
access play a major role [17]. But an alternative explanation lies in
the fact that most low-income urban residential districts are poorly
serviced in terms of waste waste infrastructure and collection [I1,
Figure 2: Normal p-p plot. 18]. Therefore, IWD’s tend —over time-to grow in size giving the
L impression that these areas generate high waste volumes. In some
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Sub-Sahara African cities, no such a service in fact exists. This is in
sharp contrast to low density affluent districts across cities in develop-
ing countries with regular waste collection services. It can be inferred
therefore that city governments may be reluctant to drive enforcement
of environmental health regulations in areas where services are ei-
ther poor or non-existent. In addition to individuals and households,
business outlets, institutions, government buildings, markets and fac-
tories, the economics of distance, cost, effort and convenience come
into play. It was observed for this study, for example, that the southern
margins of the major industrial of region Harare also had an unusually
large number of IWD’s and the waste stream point to dumping by
factories close by. All waste generators are often involved though dif-
ferences in occurrence, seriousness and duration exist. The required
intervention in such cases has to mobilize legal, market and political
forces if it is to be effective. Across most developing countries, what
exists instead are weak legislative and enforcement regimes that un-
dermine the effectiveness of waste management systems [19] made
worse by inadequate budget allocations. In addition, there is a per-
sistent failure to invest in a modern waste information management
system. In short, beyond the challenges of illegal waste dumping, ur-
ban management in developing countries remain a major challenge
[20].

This study has shown problems around the provision of waste in-
frastructure feeding into the predominance of dumping as a natural re-
sponse from residential districts in the south west part of Harare city.
It has been indicated that urban planning in the early days of Harare
did not cater for infrastructure provision for African townships with
reference to waste, water and sanitation. Increasing rates of urbani-
sation have not triggered responses in the direction of better service
provision. Across cities in developing countries, a growing mismatch
between urban growth rates and service provision is noted [10] - with
few exceptions in South East Asia. This raises issues around urban
planning practices in developing countries. In general planning, is a
long-term exercise that creates the means to shape the future into a
predetermined growth trajectory sensitive to growing environmental
concerns. What happens in cities of developing countries is that urban
growth appear to be at rates that are faster than planning interven-
tions. Planning under these conditions becomes a series of reactive
interventions rather than a product of long term strategic allocation
of resources for development. Where cities are overwhelmed by un-
planned growth under conditions of competition for resources, waste
management does not receive the type of budget support required to
carry out its mandate [1]. Urban planning should be delivered on an
understanding of the socio-economics of urbanisation so that planning
responds to projections in growth of population, business, industry
and inevitably waste. [21] Found a consistent lack of understanding of
the diversity of factors operating at various stages of the waste chain
and the linkages necessary to make the system work. Space has to be
factored into such urban planning to cater for the future provision of
public services and bulk infrastructure. Such planning will then create
designated areas for transit stations, temporary storage and landfill
sites in a manner that recognises the need for technical and manage-
rial efficiencies [20] in the waste chain. The overall impression is that
with few exceptions, developments appear to be permanently out of
tune with existing urban plans [22]. But, it is not that urban planning
does not exist or has necessarily failed; what has happened in much
of Sub-Sahara Africa is ultimately a lack of leadership in urban man-
agement that would in fact protect both the residents and the urban
environment [23, 24].

Conclusion

This study has presented the results of a survey of illegal waste
dumps in Harare, Zimbabwe. The key findings centre around the
dominance of illegal waste dumping in low-income high density res-
idential districts. The results indicate a concentration of illegal waste
dumps in low-income high density residential districts, an adjusted
R’=0.186 and, a 2-tailed p-value at alpha 0.05 of 0.006 and 0.040
which are statistically significant. The a p-value of 0.000 being less
than alpha 0.05 shows that the model is a good fit for the data indicat-
ing a statistical significance between predictor variables and the size
of IWD’s. Given an F-value of 15.305 and a significance at 0.000, it
can be concluded that the predictor variables deployed in the study
can reliably predict the response of Y1. The novelty of the study is
in the alternative explanation it advances for the apparent contradic-
tion between low-income households, low mean waste generation per
capita and large illegal waste dumps. The state of urban waste col-
lection services for low-income districts remains poorly researched
and, constrained financing of waste management across developing
countries is one of the multiple drivers that underpin illegal waste
dumping across cities. These findings are discussed in the context of
the challenges facing urban waste management in the wider Sub-Sa-
haran Africa and on the basis of this, a set of possible interventions are
highlighted.
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