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Like all post-apartheid cities, Cape Town has 
faced the twin challenge of overcoming the 

race-based spatial divisions created during the 
colonial and apartheid era while addressing 

the endemic poverty reproduced for over 
three centuries by these divisions. There has 

been massive transformation in City policy 
and governance, but even a cursory glance at 

Cape Town today shows that development 
patterns have not changed much in the last 

fifteen years. Planning and zoning regulations 
have not yet been updated,1 and apartheid has 

been reasserted in the Reconstruction and 
Development Plan and low-income housing 

developments established on the city’s 
peripheries. Perhaps the most meaningful shift 

is that basic services have been extended to 
the vast majority, but unemployment rates and 

poverty levels have stayed largely the same.
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Despite the many political 
changeovers in Cape Town’s 
municipal government since 

1994, a constant theme has been the 
need to address service backlogs 
in the city’s poorer areas. This has 
had major implications for capital 
and operating expenditures in the 
energy, waste, water and sanitation 
(EWWS) service sectors. In 2006–7 
Cape Town spent R12 billion of its 
total annual budget of R17 billion on 
these services. This is a full 10% of 
the gross geographic product of the 
metropolitan economy, even though 
it excludes the full environmental 
costs arising from the ‘free’ ecosys-
tem services these systems depend 
on (such as wind dispersal of carbon 
dioxide, catchment areas regulating 
water supplies, landfills to absorb 
waste). Given the size of this ex-
penditure, it is important to look at 
who benefits, and at the long-term 
impacts on the space economy, so-
cial structure and ecosystems, and 
also at the possibility of designing 
and implementing a more sustain-
able urban system in future.  Even 
a 10% improvement in efficiency 
could generate a saving of R1.2 bil-
lion – three times the size of Cape 
Town’s housing subsidy in 2008! 
This brings into focus the potential 
economic and social benefits of sus-
tainable resource use.

This chapter will argue that the chal-
lenge of expanding EWWS services 
into poorer areas cannot be faced 
without considering the idea of sus-
tainable resource use. Increasingly, 
there are calls for this kind of think-
ing, as City and provincial policy 
begin to recognise that traditional 
technologies and systems are inef-
ficient and ecologically unsustaina-
ble. Sustainable resource use entails 
a process that improves the qual-
ity of life by decoupling economic 
growth from the rate of increase 
in natural resource consumption. 
More efficient use of existing re-
sources is one way to achieve this – 
doing more with less; and another is 
to find alternatives to nonrenewable 
resource inputs and ecologically 

degrading waste outputs. Human 
needs continue to expand, while our 
ecosystems are finite and being seri-
ously eroded. To eradicate poverty, 
growing consumption must be de-
coupled from rising levels of natural 
resource use. Significant opportuni-
ties exist to move in this direction 
citywide by employing new technol-
ogies and systems.

Cape Town has nearly 800 000 
households – over half of them poor 
or low-income – and a rapidly ex-
panding population of around 3.5 
million. This means that the EWWS 
infrastructure will have to be sig-
nificantly extended. These serv-
ices can be made more efficient by 
major changes in the technologies, 
governance arrangements, planning 
approaches and fiscal mechanisms. 
Here we address aspects of these re-
quired changes.

Energyii

Cape Town’s economy is driven 
mainly by the fossil fuels blamed in 
large part for global warming.2 Its 
chief energy sources are electricity 
(mostly coal-fired), petrol and die-
sel, which together account for 75% 
of overall energy use. The only re-
newable source is wood, used prima-
rily by poor households harvesting 
alien invasive trees, but it makes up 
a minute part of the overall picture. 
Transport is by far the biggest ener-
gy consumer, followed by industry, 
with households in third place.

Half Cape Town’s electricity comes 
from the Eskom grid, powered by a 
mix of coal, nuclear, hydro and gas 
turbine power stations. The City 
provides some electricity from its 
Steenbras pumped storage scheme, 
and an independent power produc-
er will shortly be selling electricity 
from its wind-driven power station 
in Darling. Eskom has recently an-
nounced plans for a major nuclear 
energy programme that will prob-
ably result in another Western Cape-
based plant. 

There are growing imbalances in 
supply and demand. Power is often 
interrupted nowadays, with strong 
negative implications for the local 
economy. Cape Town’s reserve mar-
gin is already below 15% (against an 
internationally accepted norm of 15 
to 30%), and will become tighter and 
tighter at least until 2013. Supply is 
also handicapped by the size of Koe-
berg’s nuclear reactor units. Each 
reactor has a generation capacity 
of 18% of the provincial total, which 
means that load shedding is likely 
to occur to avoid system overload 
whenever one fails or shuts down 
for maintenance. Power cuts and 
other supply shocks in recent years 
have actually helped to reduce the 
rate of growth in Cape Town’s over-
all electricity use by almost two-
thirds, which suggests that a grad-
ual decoupling between increased 
wealth and rising levels of resource 
use may already be taking place. But 
there are stark inequities in con-
sumption between rich and poor. 
The average middle- to high-income 
household in Cape Town consumes 
nearly three times as much as low-
income ones, especially when it 
comes to water heating and lighting. 

Cape Town’s transport sector uses 
around half of all energy and ac-
counts for a similar proportion of 
the city’s total carbon dioxide emis-
sions. Over the years, low public 
investment in rail and other public 
transportation – along with short-
sighted approvals of urban sprawl – 
has massively intensified private car 
use, leading to growing traffic con-
gestion in many areas. Between 1990 
and 2000 vehicle traffic increased 
by 67%, while road network capac-
ity expanded by around just 10%. 
Worsening congestion in turn raises 
pollution levels, which now regular-
ly exceed internationally accepted 
standards. A rail commuter is many 
times more energy-efficient than a 
private car commuter. Bus trans-
port is also several times more ener-
gy-efficient than private car use, and 
only slightly less efficient than rail. 
But without a drastic improvement 

in public transport services it is safe 
to predict that private car use will go 
on increasing.

Unless our current model of en-
ergy production and consumption 
changes significantly, the city’s eco-
nomic growth potential will be un-
dercut as peak electricity demand 
outstrips supply and the oil price 
continues to rise. Marked increases 
in transport costs will seriously af-
fect Cape Town’s financial viabil-
ity. A multi-billion-rand investment 
in nuclear energy may crowd out 
much-needed investment in energy 
efficiency and renewable energy 
initiatives, not to mention increas-
ing the intractable problem of high-
level nuclear waste. In contrast, a 
sustainable resource-use economy 
offers new opportunities to create a 
good number of jobs via new value 
chains. Various fiscal stimulus pack-
ages introduced in 2008 and 2009 in 
response to the current economic 
crisis testify to this potential. Of the 
US$827 billion to be spent by the 
US government, US$100 billion has 

been allocated to green investments. 
South Korea has the most ambitious 
developing-country Green New Deal 
investment package worth US$36 
billion, and China has earmarked 
billions of dollars for green technol-
ogy investments.

With its strong university base 
and research and development in-
frastructure, Cape Town has sig-
nificant potential for developing a 
range of new initiatives in innova-
tive energy efficiency and supply, 
which in turn can create scope for 
new investment and employment. 
Setting up an energy consortium 
– made up of investors, universi-
ties, the Council for Scientific and 
Industrial Research, government 
departments, NGOs and carefully 
selected companies – should make 
it possible to develop projects that 
will result in massive renewable en-
ergy and energy efficiency schemes. 
There are numerous possibilities: 
land- and sea-based wind farms; so-
lar and geothermal power stations; 
large-scale investment in solar wa-

ter heaters and in domestic solar 
power technology; installing these 
in all new houses plus incentives to 
install on existing structures; retro-
fitting the entire central city so that 
every building is energy-efficient. A 
key will be rapid implementation of 
the much-awaited feed-in tariff.3 De-
velopment of an integrated, efficient 
and affordable public transport sys-
tem can move the region away from 
its reliance on individual cars and is 
another critical element in acceler-
ating development, social cohesion 
and sustainable use of resources.

Waste

Population growth and rising pro-
duction and consumption create 
an ever-increasing need for solid-
waste disposal facilities. The City’s 
waste management service now 
covers 96% of all households and 
businesses. Since 1996, Cape Town’s 
population has increased by a quar-
ter while monitored waste genera-
tion more than doubled. On average, 
Capetonians produce more solid 

Figure 5.1: Solid Waste Generation

Note: Bubbles indicate level as well as rate of growth in relation to each other. Larger bubbles indicate higher rates of growth.

Source: 
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waste than their counterparts in 
Europe, where recycling is compul-
sory in most countries. Households 
represent the largest source of solid 
waste, and waste minimising initia-
tives need to be concentrated at the 
domestic level and especially among 
affluent socio-economic groups, 
who generate on average five to ten 
times as much waste as low-income 
households.

Cape Town has embarked on many 
initiatives to reduce, recover and 
recycle waste, and in 2003 even won 
the prestigious Cleanest City award. 
Despite these efforts, in the same 
year only 14% of all waste volume 
was recycled – mostly from post-
industrial waste streams and hardly 
anything from consumer sources. 
The remainder goes to landfill. By 
failing to recycle and reuse items of 
value in the waste stream, the city 
literally throws money away. There 
is enormous scope for increased re-
cycling, with significant economic 
multipliers and job creation poten-
tial within a second economy. The 
recently launched ‘Think Twice’ 
programme involves 60 000 house-
holds that separate organic from all 
solid wastes. These waste streams 

are collected on their own, then sub-
divided further and sold to purchas-
ers of recycled materials. A stagger-
ing 84 tons of recyclable waste was 
collected in a single month soon 
after this scheme began. Further 
opportunity lies in collecting poly-
ethylene terephthalate (PET) bot-
tles to be recycled into large plastic 
components such as pallets, which 
currently consume massive quanti-
ties of wood. But this will only work 

if a ‘deposit’ system is implemented; 
consumers would pay a small re-
fundable deposit for each bottle, 
giving a market value to this ‘waste’ 
product.

Only three landfill sites are left to 
serve the city for the next ten to fif-
teen years. As they fill up, acceptable 
sites for new landfills become more 
difficult to find, especially in more 
populated areas. A new regional 
landfill site will be set in Paarl, at 
some distance from the city, which 
means increased transport costs, 
road traffic and congestion. Waste 
disposed in landfill also generates 
substantial amounts of methane, 
adding to climate change. Mean-
while, the City faces a major fund-
ing crisis as the cost of waste man-
agement far exceeds cost recovery 
through the tariff structure, which 
in itself does nothing to encourage 
taxpayers to become less wasteful. 
As the City struggles to find af-
fordable land and money for new 
landfill development, it is becom-
ing increasingly clear that a radical 
mind shift is required. The conven-
tional focus on cost recovery and 
the predominance of end-of-pipe 
waste management systems are 
outdated and offer no viable solu-
tions even in the short term. A new 
economic model is needed that cre-

Figure 5.3: Influent received at Cape Town wate water treatment works

Source: City of Cape Town

Source: Department of Water Affairs

Figure 5.2: City of Cape Town water demand projections
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ates incentives to minimise waste and actively encour-
age recycling as a new major economic sector and job 
generator. This would include separating out organic 
waste for methane gas production via biogas digesters 
– which would help to slow climate change – as well as 
a range of other waste recycling and reuse technologies. 
A ‘Clean Production’ strategy should provide the basis 
for incentives, investments and legal requirements for 
responsible waste management practices in private sec-
tor production systems.

Water and sanitation

Present water and sanitation systems are extremely 
inefficient. Potable water is delivered for all uses, even 
those that do not need the standard of cleanliness re-
quired for drinking water. Much of it is wasted on water-
borne sewage transported over long distances across 
the sprawling city to sewage treatment plants. Only 
7% is recycled, while the rest is treated and discharged 
into the environment. The city’s annual water demand 
is precariously balanced with current supply, and water 
restrictions have become commonplace. The new Fran-
schhoek dam, which came on line in 2008, will increase 
supply by at most 20%. But with underlying growth in 
demand projected at 2 to 3% per annum it is only a mat-
ter of time before demand will outstrip supply. 

The bulk of the city’s water is obtained from surface 
water from the Berg River catchment area and stored in 
dams over the wet winter months for use during the dry 
summer. Surface evaporation causes significant losses 
during summer heat. Groundwater accounts for only 
1.5% of total yield and is greatly underexploited. The Ta-
ble Mountain Group Aquifer and the Cape Flats Aquifer 
are good potential sources. Sustainable use of this re-
source is possible through artificial recharge of ground-
water by transferring surface water into the aquifers 
during the wet Cape winter. This practice has been used 
for twenty years in Atlantis (outside Cape Town up the 
West Coast), where about 40% of water comes from ar-
tificial recharge with treated wastewater.

Domestic use makes up the bulk of Cape Town’s water 
demand. This means water use is relatively insensitive 
to economic growth as it is mostly unrelated to the pro-
ductive side of the economy. Currently 96% of house-
holds have access to water and 91% to sanitation. But, 
as with electricity and waste, this masks substantial so-
cial inequities, with 60% of domestic water consumed 
by wealthy households, 21% for gardens and pools, and 
61% for flushing toilets in 2000. A substantial amount 
of water is also lost to leakages. Drought and water re-
strictions in recent years have helped to reduce demand 
– in 2009 Cape Town uses 14% less water than in 2000 
despite an increase in the number of users. This trend 
suggests a measure of elasticity even with the existing 

systems, and offers evidence that a decoupling between 
increased wealth and rising levels of water use is pos-
sible. But it is clear that much more can be achieved if 
our linear pipe systems were replaced by closed loop 
recycling-based systems, including reuse of grey water 
to flush toilets, systematic capturing of rainwater from 
roofs, and treating sewage on-site for irrigation and food 
production.

The dysfunctional state of the city’s sewage infrastruc-
ture is often front-page news. Under the heading ‘Sew-
erage Shock’ a Cape Times editorial (4 April 2007) high-
lights the environmental consequences and limitations 
to development caused by the lack of past investment 
in sewage infrastructure. There are two critical issues. 
First is the provision of basic services to existing infor-
mal settlements and new arrivals. Second is the urgent 
need for upgrading and extending existing wastewater 
treatment plants. A combination of rapid urban devel-
opment and years of neglect has put severe pressure on 
Cape Town’s wastewater systems, to the point where 
the majority of its treatment plants are not compliant 
with Department of Water Affairs and Forestry stand-
ards. Substantial investment is required to upgrade 
wastewater systems to a level where they can service 
not only households already connected but also those 
still to be connected. There is a critical shortage of treat-
ment capacity in the areas experiencing the most rapid 
expansion, and new housing developments may have to 
be shelved until this problem is resolved. 

Cape Town’s future hinges in part on better use and 
sustainable development of water resources in the Berg 
River catchment. Water is scarce in the city area and 
competition for it is on the increase and will get worse 
if with high economic growth and in-migration of people 
rise as expected. If current trends in water resource use 
continue as they are, a combination of climate change 
and increased demand is likely to result in severe wa-
ter shortages in certain areas. Shrinking supply relative 
to demand together with a commercial bias in pricing 
structures might raise prices beyond what poor com-
munities can afford. Also, levels of sewage output will 
increase as formal settlements expand, fast outpacing 
wastewater treatment capacity with its present limited 
effort to reuse and recycle these flows of nutrients.
To use water resources sustainably we must exploit the 
potential in all sectors for more efficient schemes and 
stop the leakages that lose water. The goal is to make the 
supply equal to the demand, while limiting ecological 
and socio-economic impacts. And we must ensure effec-
tive provision of basic and affordable water services to 
the poor. Two major technology initiatives could avert 
a looming water crisis. The first is to access the huge 
quantity of primary groundwater resources by sustain-
able acquifer management. Second is moving away from 
centralised wastewater treatment plants that require 

b
y b

r
u

ce su
th

er
lan

d
, city o

f cape to
w

n



00 | 00chapter title here

massive investments in long-distance piping systems, 
and investing rather in neighbourhood-based ecological 
treatment systems whose outputs can be reused for toi-
let flushing, irrigation and gardening. 

Facing the financial conundrumiv

Continuing from earlier efforts, tariff policy since 2000 
has significantly benefited the poor. Tariffs for water, 
sanitation, electricity and waste management have all 
followed a progressive equity model where the wealthy 
subsidise poor consumers.� Similarly, rates policy has 
featured zero levels for low-value properties and vari-
able increases that clearly favour poor households. To 
complement the progressive aims of rates and tariff 
policies, the general approach to services from the mid-
1990s onwards was that levels and standards applied 
in the former white areas must be applied everywhere. 
This has severely strained the capital budgets, which 
have had to be supported by increasingly large transfers 
by national government. But extending infrastructure 
using capital budgets and transfers is one thing; it is a 
completely different matter to ensure that operating 
budgets can maintain and repair these infrastructures 
on an ongoing basis.

While tariff and rates policy and capital expenditure 
policy aimed to achieve equity by cross-subsidies, the 
departments of energy and water (including sanitation) 
have become increasingly strident since 2004 about the 
need for so-called ‘economic tariffs’ for each service. 
This means a cost recovery model that enables each 
sector to plough back service revenues into their own 
operations (maintenance, repairs, upgrades) and capital 
expenditure – rather than cross-subsidise the municipal 
rates account and corporate services, as is happening 
increasingly. Their argument is that these contributions 
to the rates account and corporate services are under-
mining their capacity to finance essential upgrades and 
repairs. 

Five largely disconnected responses to these complex 
pressures were discernible during the course of 2006–7. 
First was the political decision to raise rates and tariffs 
by an average of 15%, with higher increases for wealthier 
areas to cross-subsidise poorer households. Second has 
been more and more talk about a focus on basic serv-
ices provision and ‘free services’ for the poorest of the 
poor (particularly expanding informal settlements) and 
a move away from the cherished goal of uniform stand-
ards and levels of service for all, financed in terms of a 
progressive rates and tariffs policy. Third is the begin-
nings of a reduction in cross-subsidising the rates ac-
count and corporate services from electricity and water 
services, in order to finance a wide range of new infra-
structure upgrades and refurbishments within these 

sectors (this, however, could harm the service deal-
ing with solid waste, which is more dependent on the 
rates account for its income.) The fourth has been the 
inclusion into service delivery systems of a wide range 
of private businesses, NGOs, community-based organi-
sations, entrepreneurs and informal sector operators 
more responsive to the unique conditions of each specif-
ic context. This is particularly evident in the solid waste 
sector, but increasingly also in electricity and water. 
Recognising contextual specificity and incorporating 
non-state operators into the value chain will inevitably 
lead to a move away from uniformity (‘one-size-fits-
all’) with results that could – but not necessarily – have 
beneficial consequences for the urban poor. The fifth 
response was to kill the proposed Regional Electricity 
Distributor idea – an aggressive intervention to defend 
the City’s dependence on the approximately R300 mil-
lion it gets from electricity surpluses.

Whether or not these five responses combine to gener-
ate solutions to the complex mix of pressures and prob-
lems confronting decision-makers remains to be seen. 
Much will depend on whether the economy can grow in 
a way that reduces unemployment, improves incomes of 
the working poor, and increases the size of the middle 
class. But the resource thresholds in EWWS described 
above put economic growth at risk, as would further in-
vestment in traditional high-cost technologies such as 
long-distance waterborne sanitation and nuclear power. 
And without economic growth, moving away from the 
current ‘free services’ could exacerbate poverty; and 
increasing redistributive demands on businesses and 
richer households could push them to move to other lo-
calities and make Cape Town less attractive to inward 
investment. Both trends could, in turn, undermine job-
creating economic growth.
Unfortunately, the complex relationships between 
service provision, municipal revenues, growth and pov-
erty are characterised by numerous negative feedback 
loops.5 Increases in municipal income will be hampered 
by moves to recover cost in the water and energy sec-
tors, and by the recent increases in Eskom tariffs.6 New 
rates policies create potential for (limited) increases 
from residential areas, but not from commercial and 
industrial areas, and there are now drastic cuts in rates 
payments from government-owned properties in terms 
of the Municipal Property Act. Intergovernmental trans-
fers, discounted loan finance, and income from munici-
pal bonds will all contribute to increased revenues for 
capital investments in infrastructure, but only limited 
funds for ongoing maintenance and repairs. This could 
then either constrain new investments or increase pres-
sures to recover costs, again with negative impacts on 
the poor. At the very time that the City experiences de-
mands for extending infrastructure and improving op-
erations and maintenance in response to population and 
economic growth, the national treasury has adopted a 

policy of capping the growth in what is referred to as 
the total municipal account (TMA) in accordance with 
national inflation targets. Given that Cape Town’s future 
growth targets of around 6% are so heavily dependent 
on municipal expenditure, this policy when applied me-
chanically will clearly retard the city’s economic growth. 
At the same time, even if there is economic growth, this 
will exacerbate inward migration by jobseekers, thus in-
creasing service delivery pressures which, in turn, will 
require increases in the TMA that will fall foul of nation-
al treasury’s inflation targets. Finally, as long as capital 
expenditure budgets are used to extend basic services 
to the poor (as they should) without investing in refur-
bishment of existing infrastructure, pressures on oper-
ating budgets to keep a collapsing infrastructure going 
will continue relentlessly, with inevitably diminishing 
returns. However, 2007 did see major decisions to up-
grade and refurbish key infrastructure in EWWS, which 
is why revenue increases of 15% were necessary and a 
quiet shift away from ‘free services for all’ began.

Conclusion

Unsustainable use of resources places curbs both on 
extended service provision to a growing population and 
on economic growth; and the economic growth rate to 
date has, significantly, more or less equalled the increas-
es in natural resource consumption. Compounding 
these problems, while the City of Cape Town has com-
mendably pursued a progressive strategy of extended 
service provision to all, using redistributive rates and 
service charge regimes, it has neglected to budget for 
the upgrading and refurbishment of an ageing bulk in-
frastructure. Radical new ways of planning EWWS with 
sustainable resources in mind point us to alternative 
technologies and related systems that could improve 
efficiencies, increase the use of renewable resources, 
reduce negative impacts on ecosystem services, and 
create new job opportunities via new value chains. We 
have already seen the drop in water demand during 
droughts, and the same with energy after the 2006 and 
2008 blackouts and during the energy-saving campaigns 
then. Buildings and whole neighbourhoods have already 
been created in ways that decouple development from 
resource consumption. These are precedents that show 
how well-planned action by government can result in 
efficiency. These models must be developed and gener-
alised citywide. We need solid research to quantify the 
largely anecdotal information about the job-creating po-
tential of sustainable systems that we have so far. Last 
but not least, the complex financial and institutional as-
pects of EWWS systems will have to be revised.
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Endnotes

1 It is worth noting that planning and zoning are undergoing a major revi-
sion, which is expected to be concluded in 2010/11.
2 The sections on energy, waste, water and sanitation are based on re-
search funded by Strategies for Change and the Sustainability Institute.
3 A feed-in tariff allows people who are producing electricity (of an ap-
proved standard) from renewable sources to feed it into the grid and be 
paid for it. In this way developers can invest in renewable energy, and 
sell excess energy back to the Eskom grid at a profit.
4 This section draws on research funded by the UN Development Pro-
gramme, plus research results published in S Jaglan, Differentiating 
networked services in Cape Town: Echoes of splintering urbanism? Geo-
Forum 39(6): 1897–1906. 
5 The analysis in this paragraph was generated from the results of a 
workshop with existing and former officials from the municipality’s fi-
nance department.
6 After an earlier 14% increase in 2009, Nersa (the National Energy Regu-
lator of South Africa) in June granted Eskom a 31% price increase for the 
period July 2009 to March 2010. Eskom has since asked for a further an-
nual increase of 45% per annum for the next three years to commence on 

1 April 2010. This is still under consideration (Star, 14 October 2009, 5). 
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