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Cities as life-supporting systems

Section 24(b) of the South African Constitution requires local government to ‘secure ecologically sustainable development
and use of natural resources while promoting justifiable economic and social development’ However, in the face of
significant socio-economic challenges, ecological sustainability is often dismissed as an optional extra, or a luxury.
Considering cities from a perspective of resilience highlights the crucial role of healthy supporting ecosystems in city
survival. Worldwide crises such as food riots, droughts and natural disasters, make it increasingly apparent that city
inhabitants depend on ecosystem goods and services, and that the modern way of life threatens to irreparably damage
them unless significant changes are made to how human settlements operate.
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As illustrated in Figure 4.1, the notion of sustainable
development stems from the basic understanding
that economies are irrelevant without people and
that people cannot exist without food, water and
ecosystem services from the natural environment.
Natural resources form the foundation of economies,
and need to be managed accordingly. Non-
renewable resources are limited, and remaining
reserves constrain their continued ability to support
life and economic growth.

Figure 4.1. illustrates the importance of the
environment in the functioning of human and
economic systems, and in this way it differs from
notions of sustainable development as the fragile
space in which economic, social and environmental
interests overlap. Good governance plays an
essential role in ensuring that these systems support
each other both now and into the future, and that
human development and economic interests are
advanced in ways that are sensitive to environmental
constraints.
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“The environment can no longer be
treated as a separate issue funded
by the remains of budgets spent on
higher priority projects.”

City managers are responsible for acting in the best interests of all their citizens by taking proactive steps to prevent or
minimise the negative impact of impending disasters through improving the ecological resilience of cities. Based on
current trends, South African cities need to prepare themselves for challenges related to resources and the environment,
including:

- rapidly increasing prices of oil and the products and services dependent on it

- erratic and unpredictable rainfall patterns as a result of climate change

. fresh water demand exceeding supply in most cities by 2025

- increasingly expensive grid electricity from coal and nuclear power

-+ mounting international pressure to measure, reduce and penalise carbon dioxide (CO,) emissions

+ increasing costs of landfill waste disposal owing to reduced land availability

« increasing numbers of ‘climate refugees’ from rural areas and neighbouring countries.

South Africa faces many serious socio-economic challenges that need to be addressed. However, if the measures used
to tackle these challenges destroy the life-supporting ecosystems and resources, they will ultimately have failed to serve
the interest of citizens. Johannesburg’s acid mine drainage problem is a prime example of the dangers of ignoring the
environmental impact of economic activities. The drastic actions required to extract this polluted water from the ground
to prevent the city from flooding will financially burden the tax base for decades to come.

Resilient cities go beyond reactive coping measures to offer quality of life and long-term prosperity for all. At the forefront
of the resilience challenge is changing the way in which cities incorporate ecological custodianship principles. The
environment can no longer be treated as a separate issue funded by the remains of budgets spent on higher priority
projects, and responsibilities should not be relegated to environmental conservation portfolios alone. All city mandates
need to be approached in a way that both recognises ecosystem goods and services as critical for human survival, and
considers the health of the natural environment to be of equal or greater importance than short-term economic growth.

Through their provision of services to the public, local governments act as intermediaries between external sources of
goods and services and consumers. Local governments thus play a critical role in shaping the ways in which utility services
affect the natural environment. The Municipal Systems Act places a responsibility on local governments to provide
municipal services in an‘environmentally sustainable manner;, and the National Environmental Management Act requires
that sustainable development principles guide Integrated Development Plans (IDPs).! This chapter looks at the progress
made by South Africa’s cities in delivering on these mandates by incorporating environmental considerations into the way
they operate. Three themes will be explored: improving resource productivity, enhancing local capacity, and closing

waste loops.

These can be seen as a set of basic guidelines for re-engineering cities toward resilience in a manner that achieves
conventional mandates while relieving a number of the ecological burdens that typically accompany the extension of
services. Better resource management in service provision allows for social objectives to be met at reduced economic
cost and with a lower environmental impact. Such approaches also help to prepare cities for the changes associated with
climate change and resource depletion; this in turn will help them to attract investment and prosper in the long run.
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Cities as life-supporting systems continued

Stadium greening for the 2010 FIFA World Cup™

The construction of new stadiums for the 2010 FIFA World Cup™ was used as an opportunity to promote
sustainability principles and technologies in the development and maintenance of public assets. A sustainability
assessment of the Cape Town, Moses Mabhida, Athlone, Royal Bafokeng and Peter Mokaba Stadiums, commissioned
by the Department of Environmental Affairs and funded by the Royal Danish Embassy as part of the UEMP
programme, listed the features outlined below.

Environment Society Economy

- Water-efficient toilet and shower « Multiple community facilities « Majority of workers sourced from
fittings provided in the precinct (e.g. local region

« Non-potable water used for tennis courts, swimming pools) + Majority of materials sourced
irrigation + Integrated with local community locally

+ Rainwater harvested from the via walkways and public spaces « Shared use of space (e.g. parking
roof and pitch « Facilities for the disabled lots shared by neighbouring

+  Water and energy sub- «  Occupant comfort ensured with developments)
meters connected to building shaded seating and natural » Multiple-use areas to maximise
management systems ventilation usage

+ Low-energy lighting

+ Passive design principles

+ Located close to public transport

+ Re-use of demolished building
materials

+ Recycling bins

« Carbon off-setting

+ Indigenous landscaping

Source: UEMP, 20102

IMPROVING RESOURCE PRODUCTIVITY

As limits are approached and non-renewable resources become more scarce, their supply will become less reliable and
their prices will increase. Cities that require fewer non-renewable resources will be better prepared for resource decline
than those that are resource hungry. Although forward-thinking cities of the North are looking to reduce their total
resource requirements, South African cities have to overcome significant development challenges requiring an increase in
consumption for many of their citizens to improve equity. Instead of trying to decrease total consumption, our cities need
to focus on slowing the rate of growth of consumption and waste.

Although access to basic services is a priority, city managers can no longer ignore the effects of uncontrolled consumption
growth on scarce resources and waste sinks. City managers need to reconsider service delivery methods carefully

to ensure that they are resource efficient. This requires innovative strategies for improving government resource
management, and co-ordinating efforts to reduce wasteful private sector consumption.

The Municipal Systems Act of 2000 specifies that municipal services need to be provided in a manner that promotes ‘the
prudent, economic, efficient and effective use of available resources'® Improvements in resource productivity are also

an opportunity for cities to save money while achieving environmental objectives - part of their mandate from national
government.

The benefits of improving resource productivity include:*
» Higher economic multiplier
Once an investment in eco-efficiency has been paid off, savings accumulate that can be reinvested in other areas.

« Higher economic welfare impact
Slowing the growth in demand for additional resources allows for new infrastructure investments to be delayed, so that
funds can be re-assigned to more pressing social issues.
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» Job creation and skills development
Building key industries around resource productivity allows for the creation of jobs in a field that will be increasingly
important both nationally and internationally.

‘Eco-efficiency’ involves measures to reduce the amount of resources required to achieve a specific goal so that waste and
input costs are minimised. In the case of city management, this can include using non-potable water to reduce the amount
of fresh water to irrigate public spaces, improving vehicle maintenance to cut the amount of fossil fuels used by the city’s
fleet of vehicles, or shifting from incandescent bulbs to energy-efficient alternatives to reduce the amount of electricity used
in streetlights. These interventions lead to savings in water, fossil fuels and electricity that allow tax revenues to be better
spent on other priority areas, and help to protect the city from future price increases. They also reduce the environmental
damage incurred in extracting, processing, transporting and using the resources required as inputs.

Water

South Africa is classified as a semi-arid country, and as beneficial water and sanitation services are rolled out to more and
more citizens, it is running out of fresh water sources. Few cities are self-sufficient in terms of their water supply, so the
water catchment area determines their water security (see Figure 4.2). Owing to variations in climate and topography, a
number of transfers occur across the catchment areas to meet demand for water in towns and cities.

Figure 4.2 Map of South Africa showing the flows of water between water management areas
Source: DEAT, 2010°
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Cities as life-supporting systems continued

In 2004 the Department of Water Affairs and Forestry (DWAF) projected water demand and supply in each of the
catchment areas to estimate whether supply would be able to meet demand in the future. Water supplies were adjusted
to account for flows between catchment areas, and estimated demand was based on high growth in water requirements
resulting from population growth and economic development. Figure 4.3 summarises the findings of this exercise.
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Figure 4.3 Projected water surpluses and deficits in South Africa’s 19 water management areas (WMA) by 2025
Source: DWAF, 2004 ¢

The data indicates that the municipalities of eThekwini and Msunduzi (Mvoti to Mzimkulu WMA), Johannesburg and
Ekurhuleni (Upper Vaal WMA, and Crocodile West and Marico WMA), Cape Town (Berg WMA) and Mangaung (Upper Orange
WMA) are likely to face the most severe water challenges in the coming years if nothing is done to slow or halt growth in
water demand. Buffalo City (Mzimbuvu to Keiskamma WMA) and Tshwane (Crocodile West and Marico WMA) may appear
to be in safer positions, but recent droughts in the Eastern Cape and floods in Gauteng have shown that climate change is
making rainfall patterns increasingly unpredictable and estimations of water surpluses are far from guaranteed.

Future water shortages have
serious implications for

city managers who wish to
avoid floods and droughts,
and make it imperative that
fresh water limits form the
foundation for water and
sanitation strategies. Cities
vary widely in terms of the
average daily water use per
citizen, as can be seen in

Water usage (litres/person/day)
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Figure 4.4 Average daily water usage per citizen 2010

Source: SACN, 20107
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There are a number of factors — from climate patterns to the nature of economic activities — that influence a city’s water
consumption per person, but the above comparison illustrates that some cities are less thirsty than others and that, in
some cases, it has been possible to stabilise or reduce per person water consumption over time while still achieving
economic development objectives.® Cape Town was able to significantly reduce water consumption per person during
the droughts of the early 2000s by implementing water restrictions. In the years since restrictions were lifted, behavioural
changes have kept water consumption at lower levels than before.
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Figure 4.5 Unaccounted for water as a percentage of water purchased

Source: SACN, 20107
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The 2006 State of Cities Report
identified unaccounted for
water as a major financial drain
for cities, with Johannesburg,
Mangaung and eThekwini
having the highest levels of
unaccounted for water.’ Figure
4.5 indicates that the situation
has not changed significantly in
subsequent years."
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A more specific indicator of
the extent to which cities

are accountable for their
management of precious water
resources is water losses.
Figure 4.6 shows that there

are vast discrepancies in the
volumes of water lost by the
cities,'? with significant potential
for improvement in some
municipalities.”
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Cities as life-supporting systems continued

Reducing water wastage is a useful starting point for improving the management of city water resources. Efforts to reduce
non-revenue water typically involve identifying where water is being lost, and instituting measures to prevent leaks and
avoid wasteful water use. Some municipalities waste a lot more water than others, and lose out on an important source

of revenue in the process. Realising the benefits of improved water resource management, a number of cities have
implemented ambitious Water Conservation and Demand-side Management (WC/WDM) projects and strategies.

« Having observed that the bulk of its water losses were the result of flat-rate water tariffs, Johannesburg Water launched
Operation Gcin'amanzi in 2003 to reduce non-revenue water in Soweto. By installing pre-payment water meters,
upgrading water pipes and reducing in-house plumbing leaks, the project created 1200 jobs, reduced water demand
by around 85%, and saved 38 billion litres of water in the first two years. According to Johannesburg Water, households
benefit from being able to control their water bills, and those using more than their free basic allowance have been
able to reduce their expenditure on water by around 70%.

+ In 2004 the Mangaung municipality calculated that it was earning an income on 51% of the water it distributed. To
address high water losses, it worked with Rand Water and a private consultancy to formulate a WC/WDM strategy for
identifying and prioritising system leaks for repair as well as measures to reduce network losses and improve demand
management. Around 100 locals were trained in basic plumbing skills, and water wastage was reduced by an average
of 41% per household.

+ In 2007 the City of Cape Town implemented a 10-year WC/WDM strategy aimed at delaying the construction of water
augmentation projects and restricting projected potable water demand to a growth rate averaging no more than
1% per annum from 2007 to 2017. It includes initiatives to reduce non-revenue water, fix water leaks, improve water
efficiency among consumers and protect the city’s water resources.

+ eThekwini Municipality will soon commence the replacement of its crumbling asbestos and cement water pipes as part
of the city’s efforts to reduce leaks and improve the efficiency of its water supply.

Such initiatives indicate a growing awareness of the importance of water resource management, starting with reducing
wastage. In the future, there is potential to take the concept one step further by making improvements to the way in
which cities use water so that the same benefits can be derived from less water. Some cities are already addressing this in
their municipal buildings and housing projects.

Electricity

In comparison to other countries, South Africa’s urban economies are highly energy intensive relative to levels of human
development. The national grid from which cities purchase their electricity is powered predominantly by coal-fired power
stations, with a small portion from nuclear and other energy sources. Coal and nuclear energy require resources extracted
from the earth’s crust, linking the cost and supply of electricity to their availability. Polluting mining processes and the
impact of power plants on the consumption of fresh water and production of CO,and other harmful wastes present
significant challenges to the environmental sustainability of the country’s base power supply.

Use of the Eskom grid renders city economies vulnerable to rising electricity prices caused by increasing resource prices,
carbon taxes and the costs of capacity expansion. Until Eskom’s electricity supply catches up with demand, users will also
be susceptible to blackouts which can have devastating effects on local economies. South Africa’s cities face the additional
challenge of high levels of energy inequality, characterised by a vast disparity between the electricity-intensive lifestyles
of the wealthy minority and those of the urban poor who burn paraffin and other combustibles for heat and light with
adverse implications for their health and for the environment.

“The [Energy Efficiency] strategy is intended to decrease final energy
demand by 12% between 2005 and 2015, through reducing usage by
15% in the commercial and public building sector and 10% in the
residential sector.”
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Urban SEED programme and City Energy Support Unit

The Urban Sustainable Energy for Environment and Development (SEED) programme of Sustainable Energy Africa
(SEA) is a national capacity building programme that has pioneered sustainable energy within South African cities.
In its first phase, SEED ‘planted’ energy advisors within local governments with a focus on integrating energy
efficiency into housing delivery. The second phase of the SEED programme ‘germinated’ city-wide, integrated
energy data collection and planning processes.

Technical work by SEED established that energy efficiency and the implementation of solar water heaters could
reduce city energy consumption by as much as 25% and, to this end, SEED supported mechanisms for mass
implementation in these areas in Phase 3 of the programme. SEED also provided support for the process of
institutionalising the new local energy work of cities.

The focus of Phase 4 is on reconceptualising the structural underpinnings of South Africa’s cities — including
spatial, transport and infrastructure planning - as the basis for achieving a low-carbon future, with a special focus
on informal housing and poverty. SEED’s work revealed a need for ongoing support for cities. In response, SEA
established the City Energy Support Unit (CESU) in 2008. CESU aims to contribute to national policy development
(in support of city transition to low-carbon approaches), provide direct technical and facilitation support to cities,
and offer training, capacity building and materials that draw on SEA’s considerable experience gained through
direct engagement with cities.

Source: Sustainable Energy Africa™

Cities can build their energy security using a combination of efficiency improvements to the energy services they provide,
and can use measures to diversify their energy sources beyond grid electricity. As the 2006 State of Cities Report observed,
energy efficiency is becoming an increasingly important part of city energy strategies. Yet it is often seen as being
financially unattractive given the significant portion of municipal revenues generated by electricity sales. This challenge is
not unique to South Africa, and examples from other countries can provide inspiration for possible solutions. For example,
California’s Public Utilities Commission (CPUC) provides financial incentives to energy utilities that sell less than the
estimated demand for energy, thus allowing them to work with their customers to make energy efficiency improvements
and reduce their bills.

Electricity sales (kWh/person/day)

12 The Department of Minerals
and Energy released the Energy
10 Efficiency Strategy for the Republic
of South Africa in 2005, which aims,
among other things, to encourage
energy efficient practices. The
strategy is intended to decrease
final energy demand by 12%
between 2005 and 2015, through
reducing usage by 15% in the
commercial and public building
sector and 10% in the residential
sector. There are a number of
factors that influence city energy
consumption, and measures of
electricity consumption per person
provide a rough indication of
which cities have the most room
B 200 EE 2007 2008 2009 2010 for efficiency improvements (see
Figure 4.7).'6

Figure 4.7 Electricity sales
Source: SACN, 201077
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Cities as life-supporting systems continued

Energy-efficient municipal operations provide a way to cut running costs while reducing negative impact on natural

capital. This can be achieved by targeting the main consumers of electricity, including city buildings, street lights, traffic
lights and infrastructure for water and wastewater treatment. Table 4.1 shows that a wide range of energy efficiency (EE)
initiatives are being embraced by South African cities.

Table 4.1 Energy efficiency initiatives used in various South African cities

Nelson
Buffalo City Cape Town Ekurhuleni eThekwini Johannesburg  Mangaung MandelaBay  Tshwane
Awarenessand  The cityis The city has The city is Two schools have ~ MLM
Education working closely  EE campaigns building been retrofitted ~ Environmental
with Eskom targeted at awareness of with higher- Management
to build EE residential and EE through efficiency tubular  Unit distributed
awareness. commercial road shows, fluorescent EE tips to
sectors, and energy efficiency  lighting and employees via
the youth, workshops, electronic intranet and
and provides street theatres,  control gear,and  email. Centlec
energy saving municipal vehicle  three schools distributed
information in advertising, were given information
staff newsletters, business forums,  internet-based  pamphlets to the
onts public employee meterstoallow  community.
webhsite and via awareness them to track
publications. programmesand  their electricity
community fairs.  consumption. This
is accompanied
by fun learning
activities around
climate change
and energy.
EE Levy An EE levy An EE levy
charged on charged on
electricity tariffs electricity tariffs
will be used to will be used to
retrofit municipal purchase SWHs
buildings. for municipal-
Unspent funds owned entities.
are ring-fenced so
that they can be
accumulated.
Metering The cityisin The city is 1500 Internet-  The ity is Smart meters The city is To reduce
the process of investigating based meters investigating have beenrolled  planning to electricity theft,
providing its the use of smart  have been the feasibility of  out. install smart the city rolled out
large electrical ~ meters. installed to allow ~ smart meters. meters in the a pilot project of
users with businesses, next financial 3000 smart
remote metering, industries year. meters to assess
allowing them and counil their viability.
to monitor their to track their
electricity usage consumption live.
fora nominal fee.
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Nelson

Buffalo City Cape Town Ekurhuleni eThekwini Johannesburg  Mangaung MandelaBay  Tshwane
Municipal The city has EE pump systems  Broken bulbsare  Feasibility
Operations initiated will beinstalled - replaced with studies have
an Energy at the city's water - new EE bulbs been completed
Management treatment works.  atall municipal ~ for EE in water
Implementation facilities. reticulation and
plan that will waste water
see the city treatment plants,
operations’ use with the potential
of electricity to save
managed through 2.5-5MW.
a central system.
A systems
optimisation
approach will be
used to ensure EE.
Municipal The cityisin EE retrofits have  EE retrofits of Abuilding EE Following an All municipal Government
Buildings discussion with  takenplaceata 200 municipal programme has  audit, five buildingshave  buildings have
Eskom about number of coundil - buildings been initiated municipal been fitted with  been retrofitted
implementing buildings and are currently with support buildings have EE lighting. with EE measures.
EE projects for nature reserves,  underway. from AFD [Agence  been selected This includes
all municipal realisingenergy  Approximately  Francaise de for retrofitting anumber of
buildings. savings in the 3000 SWHs Développement].  with an annual schools.
region of areinstalledin ~ The programme  guaranteed
12-20%. various council-  will begin saving of 25%.
owned entities.  with the This is the first
developmentof  guaranteed
acomprehensive  shared savings
database of model to be
buildings and implemented in
theinstallation  South Africa.
of Building
Management
Systems.
Rental Stock Atotal of 45000  Water and energy A pilot communal
council-owned  saving measures  solar water
rental housing are being heater (SWH)
unitsarebeing installedinthe  programme has
retrofitted with ~ council’s 51 rental ~ started in Kwa-
energy-saving apartments. Debeka Hostel.
initiatives such as If successful it
insulated ceilings. will be broadly
implemented.
Low-income Discussions about  The city is Low-income Energy-saving About Donors have
housing implementing involved in a houses are being  retrofits have 120000 SWHs are - funded the
retrofits SWH are number of small- fitted withlow taken place beinginstalled installation of 200
underway with  scale ceiling pressure SWHs at  at the Cosmo inlow-income  SWHs in off-grid
Eskom. retrofit projects. no cost to council. - City Climate- households with  rural households.
The Kuyasa By February 2011, - Proofing of Urban funding from the
project saw 3000 unitshad ~ + Communities National SWH
just over 2300 beeninstalled. ~ Programme Energy Efficiency
households fitted and Alexandra and DSM
with ceilings, Ecosystems [Demand Side
CFLs [compact housing projects. Management]
fluorescent Grant Fund.
lights], SWHs and
white roofs.
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Cities as life-supporting systems continued

Table 4.1 Energy efficiency initiatives used in various South African cities (continued)

Nelson
Buffalo City Cape Town Ekurhuleni eThekwini Johannesburg  Mangaung MandelaBay  Tshwane
Mid-high A Request for ARequest for Eols [Expressions A Request for With funding
income housing Proposal istobe  Proposal is of Interest] have  Proposal has from the CEF,
retrofits sentoutforthe  being developed  been received for  been sent out for the city sent out
installation of to allow the aneighbourhood  a 210 000-unit a Request for
300000 SWHs Central Energy ~ SWH programme. - SWH programme Proposal for the
in the middle Fund (CEF) to This will see in the middle installation of
to high-income  offer consumers  bulk purchases to high-income 60 000 SWHs over
residential sector. ~ finance for of SWHs at a residential sector, 5years in middle
256 000 SWH neighbourhood  with potential for to high-income
systems. level to bring city-wide rollout. residential
prices down. The households.
target is 30 000
units by 2015.
EE street & The cityisin Anumber of EE trafficand About 800 Solar-powered  The ity is The city has Street lamps have
traffic lights the process thecity'straffic  street lights traffic light trafficand street  currently retrofitted 30 000  been replaced
of changing a lights have been  are being intersectionsare lights have been  retrofitting street - streetlightsand  with 70W high-
large number of  retrofitted with  investigated being retrofitted  installed around  lights. 100 traffic lights  pressure sodium
street lights to EE  EE bulbs. through pilot with LEDs.LED ~ the (BD and with EE bulbs lamps at a cost of
lighting. EEstreetlights  projects. streetlighting ~ two informal orsolarpower  R1.6 million, with
were installed is being piloted  settlements, and sources. an estimated
around the Cape and business the use of flexible payback period of
Town Stadium, modelling for PV panels is being 8.2 years.
and EE lighting street lights is explored.
was retrofitted being conducted
at the Philippi with the support
Stadium. of the Clinton
(limate Initiative.
EE bulb Eskom is The Eskom Bulb exchange In March 2010
exchange conducting exchange has been funded the city partnered
exchanges programme was by Eskom since with Eskom to
with Municipal run throughout 2009. distribute
permission. the metro, but 1.8 million
has subsequently 14 W CFL bulbs
ended. via participating
shopping centres.
Institutional The city The city
arrangements established established
an Energy and an Energy
(limate Change Office within
Sub-Committee the Treasury
and revolving Department
fund for energy to specifically
audits and initiate EE,
retrofits. renewable
energy and
climate change
mitigation
programmes.

Source: Sustainable Energy Africa, 2010 '

Although many energy-efficiency programmes are being implemented at local level, municipalities need to plan for
increasing demand as a result of growing populations and economies in the coming years. Accurate quantitative records
of electricity consumption need to be kept to estimate the savings accrued from these projects so that their effect on
resources and expenditure can be evaluated in future reports.
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Win-win solution - a new approach to housing provision

The rollout of housing to South Africa’s poor presents an ideal opportunity to ensure that cities grow in a more
resource-efficient manner. The table below shows how different approaches to building one million government
houses can achieve improved quality of life and reduce household bills for the poor while slowing growth in
demand for water and electricity infrastructure and reducing greenhouse gas emissions.

Scenarios
Minimum
Package of
Sustainable
Technologies

Moderate
Package of
Sustainable
Technologies

Maximum
Package of
Sustainable
Technologies

Interventions

CFL light bulbs, variable-
flush toilets, aluminium
windows, duplex units
(one shared wall),
compressed earth bricks

All of the above plus low-
flow plumbing fixtures,
cisterns fed by hand
basins, SWH and efficient
design features

All of the above plus
rainwater harvesting and
insulated ceilings

Source: Sustainable Housing Calculator '

Average savings (o,
Capital cost (Rands) (Rands) per Electricity Emissions
(difference from beneficiary Water savings savings reduced
standard) household/yr (KL/yr) (MWh/yr) (Tons/yr)

3456 million
less 2038,76 24192000 420 000 504 000

2 079 million
more 3880,83 66312000 2424000 2908800

24 370 million
more 434197 81972000 2636500 3163800

Moving the poor into standard government housing may allow them easier access to beneficial services, but
increased consumption of water and electricity typically brings with it a financial burden in the form of significantly
higher utility bills. With a degree of innovation in the way cities meet their housing obligations, a basic package

of sustainable features can be implemented at lower cost than standard housing models which would allow
homeowners to save money on electricity and water. Above this level, additional features may cost more upfront but
can significantly improve resource productivity, freeing up more funds for beneficiaries to spend on necessities.
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Cosmo City Climate-Proofing of Urban Communities Programme

In 2010, the City of Johannesburg (CoJ) implemented a Climate-Proofing of Urban Communities Programme in the
Cosmo City mixed-income housing development. The project aims to demonstrate the potential of creating more
liveable, resource-efficient and resilient urban communities using renewable energy technologies, energy efficiency and
greening in low-income government housing.

The programme involved the installation and distribution of low-pressure Solar Water Heaters (SWHSs), insulated
ceilings and energy-efficient lights to 770 RDP homes, as well as planting fruit trees and indigenous plants at a further
700 homes and promoting rainwater harvesting in two schools. The programme aimed to assist residents in reducing
their energy costs and enhancing their quality of life, creating local jobs, developing skills and mitigating the impacts
of climate change.

From monitoring temperature, energy and water
consumption in five similar Cosmo City houses with different
orientations, room layouts and usage patterns, it has been
estimated that the average reduction in carbon emissions
due to the ceilings and SWHs totals 1635 kg CO, per year. This
helps to reduce emissions and pollution associated with the
city’s electricity demand, and allows the household to benefit
from a R1,154.94 saving in electricity per house per year
(based on December 2010 prices).

With a focus on employing 80-100% local labour, a total of
118 jobs were created over the lifetime of the programme,
and a local technician has been trained in the ongoing
maintenance of the SWHs. Instead of importing low-pressure
SWHis, the project supported local manufacturers in order to
encourage the growing industry.

Through on-the-job training in the local community, skills in plumbing, carpentry, ceiling and solar water heater
installation and gardening were developed. Community-based educators play an ongoing role in teaching residents
about the safe and effective use of efficiency interventions, garden maintenance, water conservation, waste minimisation
and environmental conservation.

How it was achieved

The programme forms part of the Climate Change and Energy Efficiency theme of the Urban Environmental
Management Programme (UEMP), and was wholly funded by the Royal Danish Embassy in Pretoria. It was implemented
by the CoJ's Environmental Management Department in consultation with other city departments and entities such as
City Power, Infrastructure and Services, Development Planning and Urban Management and Johannesburg City Parks.
The interventions were provided free of charge and are owned by the residents, adding value to their properties.

The total cost of implementation was approximately R12 million. It is hoped that up to 90% of the cost of the SWHs and
their installation (R4,327.62 per house) will be recouped from the Eskom SWH Programme subsidy, and maintenance of
the SWHs will be covered by carbon income once the project achieves Gold Standard CDM certification.

Lessons learned

« Financial models need to be improved to make the large-scale rollout of SWHs more financially viable by
considering Eskom rebates, carbon revenues and resident contributions to cover both installation and long-term
maintenance costs.

+ Post-installation maintenance of SWHs needs to be incorporated into both financial models and community
empowerment programmes.

- Ceiling retrofits proved to be more expensive than the installation of SWHs, so it would be wise to include ceilings in
RDP house design specifications.

- Selection criteria for beneficiaries, labourers and contractors need to be fair and transparent, and consistently applied.

« Local labour must be stipulated in the Terms of Reference to ensure that local skills development takes place and to
improve the chances of project acceptance by the community.

« Monitoring mechanisms to assess internal temperatures, electricity consumption, water consumption and emissions
need to be included in project plans.
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Transport fuel

South Africa is highly dependent on liquid fossil fuels, which collectively represent around half of the energy consumed in
our cities. The country converts coal and natural gas into synthetic fuels which meet around 36% of its liquid fuel demand,
but the remaining 64% is imported from other countries, namely Saudi Arabia, Iran, Nigeria and Angola. The process

of creating liquid fuels is energy intensive, and is one of the largest sources of pollution in the world. Synthetic fuels
derived from fossil fuels are not a sustainable alternative, so resilient cities need to assist their citizens in reducing their
dependence on these substances.

While cars have made it possible for people to travel greater distances between home and work, the pursuit of a private
transport model has increased CO, emissions, water pollution, degradation of open land, commuting times, road
accidents and transport costs and vulnerability to fossil fuel supply and price fluctuations. At the same time, poorly
managed urban sprawl has seen the extension of expensive utility services beyond the urban edge to service a minority of
wealthy vehicle owners, in many cases at the expense of infrastructure maintenance in more populated areas.

Measures of population density can be used as a rough indication of the extent to which a city’s citizens are reliant on
motorised transport and fossil fuels for their livelihoods (see Chapter 3). Higher densities can reduce distances between
home and work, and make investments in public transport more financially viable. There is also a clear inverse relationship
between a city’s population density and greenhouse gas emissions. For example, an increase in density from 2500 to

5000 people per km? equates to a decrease in emissions of roughly 40%.2°

The 2006 State of the Cities Report highlighted low urban density as one of the critical factors inhibiting progress toward
sustainable South African cities. It also identified a trend away from the use of high occupancy vehicles toward lower
occupancy vehicles like taxis and private cars that use more fossil fuel and produce more emissions per commuter. The
report noted high levels of dissatisfaction with the accessibility, safety and cost of public transport, and observed that bus
and rail commuter subsidies were not effectively reaching the poor.

Alternative fuels for city vehicles

In addition to the use of public transport as a means of reducing
fossil fuel consumption per person, some cities are taking their
efforts to address the peak oil challenge to the next level by
looking at alternative fuels. The City of Johannesburg’s Metrobus is
conducting a green bus pilot project that, if successful, could see
170 of its buses running entirely on bio-ethanol (produced from
sugar beet, sugar cane or grain) or compressed natural gas (CNG).
The project is part of the Johannesburg mayoral green transport
initiative, and was prompted by the need to replace a number of
ageing diesel buses in the Metrobus fleet.

Two trial buses — one powered by bio-ethanol and the other partly
by CNG - have been operating around Johannesburg as part of the
project. One of the buses, donated by German manufacturer MAN,
is a converted hybrid that runs on CNG and diesel.

The other was donated by the Swedish manufacturer Scania, and runs on bio-ethanol. The two buses have lived up
to expectations, and Metrobus is pursuing funding for the purchase of additional buses for more extensive trials.

Both bio-ethanol and CNG buses comply with Euro 6 zero-carbon emission standards that will come into force in
Europe in 2014. Currently most of the estimated 20 000 buses in South Africa comply with Euro 2 standards, which
date back to 1996. Johannesburg is not the only city experimenting with alternative fuels: Ekurhuleni currently runs
15 council vehicles on liquefied petroleum gas (LPG) and plans to convert 10 to run on natural gas, while eThekwini
is looking to convert some of its fleet to run on biodiesel.
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Cities as life-supporting systems continued

Public transport has long been recognised as a priority in making South Africa’s sprawling cities more accessible to the
poor, who spend a greater proportion of their income on transport than car owners do. It is also pivotal in reducing fossil
fuel dependence and greenhouse gas emissions as private automobiles consume around three times more energy and
produce double the amount of CO, per passenger than public transport. In the lead up to the 2010 FIFA World Cup™,

a significant focus of South Africa’s infrastructural investment was the improvement of public transport networks, as
discussed in Chapter 3. It is too early to measure the effect of these sustainable transport investments on resources and
resilience, but they are likely to show significant reductions in fossil fuel consumption per person, transport costs for the
poor, pollution and greenhouse gases emitted by the transport sector in the coming years.

ENHANCING LOCAL CAPACITY

Cities are centres of human activity, and as such they rely on food and water to support life. The locations of the world’s
earliest cities were chosen for their proximity to fresh water and fertile soils, and this allowed them to be largely self-
sustaining. Where trade initially allowed for certain luxuries to be imported, advances in motorised transportation have taken
this principle to the extreme. South Africa’s cities have become dependent on the outside world for essential goods and
services, and the associated reliance on fossil fuels has rendered their inhabitants highly vulnerable to oil supply fluctuations
and price increases. The result can be seen in significant food price hikes that have most harshly affected the urban poor.

To be resilient to future changes, cities need to consider the sources of their food, water, energy and quality of life and try
to live within the environmental limits of their localities. A city that can supply sufficient essential goods and services to

its citizens stands a better chance of prospering in the face of external shocks than one that relies on the outside world.
Building local capacity involves valuing, protecting and enhancing the ecosystems that provide goods and services so that
cities sustain their inhabitants, and provide pleasant places to live. This requires a shift from damage minimisation toward
efforts to improve and enhance the free goods and services offered by local natural systems so that more people can
afford to benefit from them in the future.

Food supply

Sufficient food is essential for a healthy, happy and resilient city. Scarcities exacerbate conditions of illness, despair, crime
and other social ills that increasingly large municipal budgets are required to address. Food security resolves a number
of urban problems and is key to sustainability. As such, it needs to play an integral role in city management strategies for
resilience. South Africa’s Integrated Food Security Strategy of 2002 defines food security as ‘physical, social, and economic
access to sufficient, safe, and nutritious food by all South Africans at all times to meet their dietary and food preferences
for an active and healthy life'?’

100 With poverty shifting from being
arural issue to an urban one, city

managers can no longer ignore the

80 problem of urban food security. A
2009 study commissioned by the
Development Bank of Southern

60 Africa (DBSA) looked at food

- security among the urban poor?

in three South African cities (see

40 Figure 4.8) and found that an
average of 70% are food insecure®
(slightly lower than the sub-

0 l Saharan average of 77%).*
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Cape Town Msunduzi Johannesburg Regional

El  Food Secure Food insecure

Figure 4.8 Levels of household food insecurity among the urban poor
Source: Battersby-Lennard, 2009 %
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Msunduzi and Cape Town have the highest levels of food insecurity with 87% and 80% respectively, and Johannesburg
has a significantly lower rate of 40%. This is attributed to higher income levels among the Johannesburg respondents,
which, on average, were more than double those of their counterparts in the other two cities.

The food security challenge is one of affordability and access to food. Food prices appear to be the main driver of food
insecurity, rising faster than inflation. The DBSA study found that 79% of low-income households had less food than

they required in the second half of 2008 as a direct result of rising food prices. Instead of a wide range of options for
accessing food, South Africa experiences what can best be described as a dichotomy between large food retailers and
small-scale informal traders, with little in between either geographically or economically. The percentage of food sold via
supermarkets grew from less than 10% in 1992 to nearly 60% in 2002, making South Africa the world’s most supermarket-
dominated food economy.?

Those who cannot access supermarkets or who cannot store bulk food purchases resort to the regular use of small shops
and informal stalls, making these the most common source of food in poor areas (as illustrated in Figure 4.9).
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Figure 4.9 Sources of food used by poor households at least five times per week

Source: Battersby-Lennard, 2009 %
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Cities as life-supporting systems continued

3000000 BN Curent Consumption With inadequate kitchen
facilities in informal dwellings,
prepared food is often the
only option. In addition to
a price premium for the
2000000 convenience, this food tends
to be limited in diversity and
poor in nutrients, resulting in
increased obesity and raising
the mortality and morbidity
1000000 T rates of the urban poor. As an
indication of this, data for the
Gauteng province indicates
that the consumption of fresh
vegetables, fruit and milk
is substantially below the
nutritional optimum, as shown
in Figure 4.10.
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Figure 4.10 Gauteng food consumption relative to the nutritional optimum

Source: Spencer et al.,, 2010 %

Very few poor households in South Africa’s cities grow their own food, with Cape Town at 1%, Johannesburg at 3% and
Msunduzi at 11%. Of those, 31% are entirely dependent on this source of food. The small percentage of food gardeners
highlights the poor’s dependence on money-based food systems, and points to a significant untapped potential for South
Africa’s poor to reduce their dependence on the job market for survival.

Relying on food grown elsewhere makes cities extremely vulnerable to increases in oil and energy prices. The further food
is grown from the point of consumption, the greater the need for refrigeration and the higher the percentage of food that
perishes in storage and transport. Transportation is almost entirely oil-fuelled, and industrial farming methods have also
become heavily dependent on oil to run heavy machinery and produce artificial fertilisers and pesticides. Over the years,
these chemicals pollute water bodies and destroy soil fertility, increasing dependence on expensive synthetic inputs to
maintain yields.

Intensive agriculture on small plots in urban areas has been shown to make more efficient use of land and water than
conventional commercial mechanised farms, and can yield 2-16 times more food.?* Forward-thinking cities such

as New York, Hong Kong, Portland, Havana and Beijing make food more accessible and enhance their resilience by
actively encouraging a combination of urban agriculture and local-level market systems. These cities have reduced their
dependence on imported food for basic needs, and some even export produce to surrounding rural areas. Co-operative
farms and markets have helped to build inner-city communities, leading to improved integration and strengthening social
resilience.

South Africa is a signatory to the Rome Declaration on World Food Security of 1996, and formulated the Integrated Food
Security Strategy in 2002 which has been promoted through a number of government departments. The potential for
low-external-input urban agriculture to enhance food security and alleviate poverty has been recognised by some South
African cities, and there have been a number of recent efforts to encourage it.*°

- The City of Cape Town's Urban Agriculture Policy of 2007 supports urban agriculture within poor areas of the city
to facilitate economic development and improve food security. Areas of focus include supporting food producers,
granting access to land and water, the formation of partnerships, and the implementation of pilot projects.

- eThekwini provides policy and practical support for urban agriculture through its Parks and Recreation Department,
which makes areas of land available for agriculture in poor areas of the city. Policy addresses issues of support for its
urban and rural farmers, the formation of relevant institutions and improving access to land.
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« The Msunduzi municipality has partnered with NGOs,
educational institutions and provincial government
departments to form the African Roots Project aimed at
promoting the cultivation of indigenous vegetables in
communities affected by HIV/Aids. Food gardens have
been established to teach affordable organic farming
methods, seed saving, and basic nutrition.

+ Mangaung has formed the Municipal-University
Community Partnership Programme (MUCPP) in
association with a local university and international
donors to stimulate and support the development of
agriculture in poor communities.

Although these efforts are a step in the right direction,
none of the cities appear to have embraced the full
potential of a flourishing local food sector as a means

of breaking the cycle of poverty and unsustainable

urban growth. Instead of limiting food production to a
temporary poverty alleviation measure for individuals, a
‘food-centred’ approach to city policy and planning on
every level would open up opportunities for job creation,
community building, improvements in health and organic
waste management, and greater energy independence.
There is also a strong economic argument for encouraging
local food economies. A 2001 study by the New Economics
Foundation in the UK suggests that money spent on
locally produced food could generate almost double the
amount of income for the local economy than purchases
from supermarkets do.*'

Food is a commonly overlooked but fundamentally
important consideration in planning resilient cities. Thus
far, there has been little analysis on a city level of what
the citizens of South Africa’s cities are eating, where they
are getting it from, and how dependent the food system
is on oil. Gauteng’s Strategy for a Developmental Green
Economy includes a number of interesting findings
pertaining to food issues at provincial level, and has the
potential to contribute to improving urban food security in
the region.?? Further research needs to be conducted into
food systems in all cities to facilitate the development of
sustainable food economies and healthy societies.

Sustainable energy

A series of power blackouts in recent years has brought
South Africa’s vulnerability to the national power grid

into sharp focus. The instability of the grid has had
devastating effects on households, businesses and local
economies, and spurred some municipalities into action to
protect their citizens from future cuts and ever-increasing
electricity costs by pursuing alternative energy options to
supplement their power supply.
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Growing urban food security:
A guide for cities

South African cities that recognise the need to
address food security can start with a combination
of measures.*

1.

Policies to support the establishment of a
socially and environmentally appropriate local
food system.

. Development planning that incorporates

allocation and protection of suitable land for:

« urban and peri-urban agriculture
+ local-level food markets

» food-processing industries

« composting of organic wastes.

. Legislation to improve the type, quality and

nutrient content of food sold.

. Education in schools and communities about

basic nutrition, low-cost organic farming, and
food preservation methods.

. Partnerships with educational institutions to

build knowledge of low-cost, safe farming
methods appropriate for small-scale urban
farmers in each locality.

. Partnerships with the private sector to minimise
food waste and facilitate the feeding of the poor.

. Revised social welfare systems that focus on

facilitating a healthier diet for the urban poor.
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Cities as life-supporting systems continued

Renewable energy technologies rely on free and abundant on-site resources like the sun and wind, and their operating
costs are not nearly as tied to resource prices as coal or nuclear power plants. As such, they represent a significant
opportunity for cities to improve their resilience and reduce their role in environmental damage. Renewable energy
technologies also provide opportunities for job creation. For example, a concentrated solar power (CSP) plant would
generate between 2.4 and 5.5 times the number of permanent jobs provided per MW generated by a coal power station.>*

National government has expressed support for renewable energy technologies, and in 2003 it released the White Paper
on Renewable Energy that set a target of at least 10 000 GWh of renewable electricity by 2013. The Integrated Resource
Plan (IRP2) recently passed by Cabinet will see nuclear and renewable energy playing a bigger role in the country’s energy
mix in future, with contributions in the region of 14% and 16% respectively by 2030.%

05 In March 2009 the country’s first
Renewable Energy Feed-in Tariff
(REFIT) for large-scale generation

o4 of renewable energy was
announced, and there are currently
0 a number of applications from

independent power producers
under consideration for power

0w purchase agreements. Renewables
are becoming an increasingly
affordable alternative with long-
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Figure 4.11 Percentage of city electricity purchases from renewable energy sources in 2010
Source: SACN, 2010%

There have been some noteworthy efforts to incorporate renewables into the energy mix of South Africa’s cities.

« eThekwini municipality has made significant progress in harnessing biogas from three of its landfill sites for use in
electricity generation (see the waste-to-energy section on page 110). It is also investigating the feasibility of a 6 MW
hydroelectric scheme to harness the energy of piped water flowing between Pietermaritzburg and Durban, and sites
are being evaluated for a solar photovoltaic (PV) generation project.

« In 2008 the City of Cape Town entered into a 20-year Power Purchase Agreement with the developers of South Africa’s
first independent wind farm in Darling, which currently sells around 13 200 MWh of wind power via the grid to
discerning Capetonians for a small premium. The farm consists of four out of a planned ten 1.3 MW turbines, and over
its lifetime the project will prevent 298 125 tons of CO, emissions, avoid the burning of 100 000 tons of coal, and save
60 million litres of water when compared to conventional electricity production.?”

+ Inthe first half of 2010, Belgian renewable energy company, Electrawinds, erected the first of twenty five 1.8 MW wind
turbines at the Coega Wind Farm to supply electricity to the Nelson Mandela Stadium for the 2010 FIFA World Cup™.
When completed, each turbine will supply enough electricity for the equivalent of 1700 families per year, and the
R1,2 billion project will meet 10% of Nelson Mandela Bay’s electricity demand.®

« Nelson Mandela Bay is also investigating a 100 MW wind energy project near the Arlington landfill, conducting scoping
studies for 22 MW of small-scale hydroelectricity, and looking into the feasibility of small-scale, decentralised, grid-
connected renewable energy technologies like solar photovoltaic panels and domestic wind turbines.

« Ekurhuleni municipality is currently negotiating a public-private partnership (PPP) for the establishment of a 1 MW
solar PV farm, and has made significant investments in the harnessing of landfill gas for conversion to electricity.
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Ecosystem goods and services (EGS)

The beneficial goods and services provided by natural systems are valuable contributors to the quality of urban life,
and green spaces in and around the city can be viewed collectively as its ‘green infrastructure’. These assets are often
undervalued in city planning processes as their benefits are difficult to convert into financial measures. The Millennium
Ecosystem Assessment (MEA) published in 2005 provided the first detailed analysis of the relationship between human
quality of life and ecosystem health. It categorised the ‘ecosystem services’ on which socio-economic systems depend.”

- Provisioning services: food, water, fibres, natural medicines, pharmaceuticals, genetic resources and biochemicals.

« Regulating services: air quality, water regulation, water purification and waste treatment, pollination, erosion
regulation, climate regulation, disease regulation, pest regulation and natural hazard regulation.

« Cultural services: spiritual and religious values, aesthetic values, ecotourism and recreation.

« Supporting services: soil formation, nutrient cycling and primary production.

To value ecosystems only in terms of the current market value of commodities extracted from them is to overlook the
crucial role they play in supporting human life and in making city environments liveable. For a fuller picture, one needs
to take into account how much people value ecosystem goods and services along with the costs of the potential
damages that are avoided by their regulating effects, and the costs of replacing them. In many cases, it is not possible to
replace them.

In 2009 Cape Town researchers attempted to convert the benefits of environmental goods and services provided by the
city’s ecosystems into a financial figure, and arrived at a value of R2-R6 billion per year. Their study found that for every
rand invested in the natural environment of the city, between R8.30 and R13.50 worth of ecosystem goods and services
is generated. Municipal spending on the economy generates R7.30 in added value, indicating that expenditure on the
environment is 1.2 to 1.5 times more worthwhile.*®

A similar study by the eThekwini municipality in 2003 valued its open spaces at R3.1 billion per year. If the tourism sector
is included (with its estimated turnover of R3.3 billion for 2001) this is roughly equivalent to the R6.5 billion operating
budget of the eThekwini municipality for the 2001/02 financial year. In the years since this valuation, the following has
been observed:

« EGS and environmental sustainability feature prominently in the Municipality’s Integrated Development Plan and high
level spatial development plans.

« Municipal leadership and local politicians have taken a number of tough decisions to protect the environment.

« While many municipal departments have remained static in terms of staff and budget, the Environmental Planning and
Climate Protection Department has grown from two staff members in the mid 1990s to 28 in 2010.

« The Municipality is investigating how to value municipal-owned open spaces and include them on its asset register,
making better provision for ongoing management.

+ The Municipality is developing a methodology and implementation framework for preparing a Strategic Environmental
Assessment of its high level spatial plans. The intention is to develop a methodology and framework which integrates
an ecosystems goods and services approach to environmental assessment into the planning process in order to
strengthen sustainability considerations.

To understand the extent to which EGS are being protected and developed, quantifiable measurements need to be
gathered and analysed. An example of this is the percentage of city land area dedicated to green spaces, but comparable
measures across the South African Cities Network’s member cities are elusive. Efforts to collate this data revealed
differences in conceptions of urban green space* and the measures used to quantify it, and some cities did not have such
data available. In the interests of incorporating EGS into urban sustainability plans, cities will need to work together to
arrive at common definitions and measurements to facilitate comparisons and to monitor progress over time.

Despite differences in approach to measurements, it is encouraging to note that a number of cities are starting to
recognise the importance of ecosystem health in unique ways.

- With the help of experts, the City of Johannesburg has identified and verified priority biodiversity sites in the interests
of strengthening the case for protecting city land from development. The study allows for the identification of
areas in need of upgrade or conservation status, and the resulting maps can be used as inputs into the city’s Spatial
Development Framework and other decision-making processes.

# United Nations Environment Programme. 2005. Millennium Ecosystem Assessment . Washington: World Resources Institute.
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Cities as life-supporting systems continued

Ekurhuleni municipality has embarked on a number of wetland rehabilitation projects under the guidance of Working
for Wetlands to restore their ability to purify the city’s water and protect it from floods. The two-year project cost just
over R2.3 million, and employed 45 previously unskilled workers in the construction of gabions and concrete structures
to stabilise banks, block erosion channels and retain sediment.

The City of Cape Town manages over 30 nature reserves and conservation areas, and has two national parks within

its borders. It has a fine-scale conservation plan aimed at conserving a representative sample of the city’s rich and
unique biodiversity and meeting national targets. It is part of the Cape Action for People and the Environment (CAPE)
programme that works with government and civil society to employ innovative measures to conserve biodiversity
while benefitting local communities. CAPE is funded by the Global Environmental Facility — a global fund managed by
the World Bank.

While conservation is not a new field, there is growing recognition of the extent to which cities are dependent on EGS.
South Africa’s cities can benefit from efforts to empower the poor through the protection and re-establishment of healthy
ecosystems, as demonstrated in the Buffelsdraai reforestation case study (see page 113).

CLOSING WASTE LOOPS

As high-density human habitats, cities generate substantial volumes of waste relative to the amount of land they occupy.
Nature is able to deal with many human waste streams up to a point, but the concentration of organic and inorganic
wastes generated by cities renders them toxic to natural systems and threatens their ability to be of service. Natural
systems generate no waste products as everything emitted from one system is used as an input for another, and they can
provide inspiration for city managers overwhelmed by the increasing cost of waste management.

The flow of resources through a city is typically linear, with a constant stream of new resources entering the city from

the environment on one side, and a constant stream of solid, waterborne and airborne wastes exiting the city into the
environment on the other side (illustrated in Figure 4.12). As shown in Figure 4.13, closing waste loops describes adjusting
these flows so that‘wastes’ are harnessed and used as productive inputs within the city.

Reduced
Resource
Inputs
Resources Wastes —> —>
Reduced
Wastes
Generated
Figure 4.12 Linear flow of resources to Figure 4.13 Circular flow of re-beneficiated
wastes through conventional cities waste streams within resilient cities

“The harnessing and re-use of wastes presents an opportunity for cities
to reduce dependence on imports, better manage rising resource and
waste disposal costs, and stimulate the local economy while significantly
reducing ecosystem destruction.”

108

Chapter 4 State of the Cities Report 2011




The closed-loop approach can be used to address the twin challenges of mounting waste and limited landfill capacity,
and will become increasingly important as non-renewable resources become more difficult to source. The harnessing and
re-use of wastes presents an opportunity for cities to reduce dependence on imports, better manage rising resource and
waste disposal costs, and stimulate the local economy while significantly reducing ecosystem destruction.

Solid waste recycling

When one thinks of re-using waste, solid waste recycling is often the first thing that comes to mind. The National Waste
Act of 2009 requires municipalities to compile Integrated Waste Management Plans containing targets for the collection,
minimisation, re-use and recycling of waste, and provide details of how they intend to achieve this. A number of cities
have already embarked on ambitious programmes aimed at extending the lifespan of their landfills, including the
separation of garden and building waste from mixed landfill waste, and instituting solid waste recycling programmes.
Figure 4.14 provides an insight into current recycling rates across the cities.

E Cape Town's ThinkTwice dual-bag
refuse collection system provides
clear bags to high waste-producing
suburbs for the collection of

mixed dry recyclables. Each year,
the service diverts 13 000 tons

of recyclables from landfills,
equating to approximately 1%

of landfill waste by weight. The

5 city is currently investigating
alternative service delivery

models under Section 78(3) of

the Municipal Systems Act that
would make it possible to extend

0 : a similar recycling service to more
areas. Cape Town also offers the
public free drop off sites where
recyclables can be deposited, and
keeps garden and building wastes
separate from landfill wastes so that
they can be re-used for compost
and building materials respectively.
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Figure 4.14 Percentage of solid waste recycled in 2010+
Source: SACN, 2010

eThekwini has managed to achieve high recycling rates by providing a recycling collection service to certain suburbs in
partnership with Mondi. Households are given orange bags for paper and plastic, which are placed alongside rubbish
bins on collection days and are retrieved by SMMEs and entrepreneurs appointed by the municipality. They deliver the
recyclables to Mondi, who buy and re-use the materials in the manufacturing of their products, and provide funding
for 30% of the project. Since August 2007 the service has been extended to over 800 000 households and diverts
approximately 1200 tons of waste from landfill per month for re-use by local industry.

A number of other municipalities have also adopted novel approaches to the issue of solid waste management:

- Johannesburg separates garden and building waste from its landfills, and has rolled out a pilot waste separation
at source scheme to 56 000 households in the catchment area of Waterval Depot. There are plans to extend this
programme to other areas of the city in the near future.

« Abaqulusi Municipality has formalised landfill salvaging by requiring that pickers register for a permit. This allows the
municipality to control the number of people on the site, the times they access the site and what they are allowed to
recover, as well as institute health and hygiene standards for the workers.

« Nelson Mandela Bay has an online waste exchange programme to assist the exchange of unwanted items so that they
do not go to waste.

«  Ekurhuleni Municipality sets aside R7 for every ton of waste disposed in order to rehabilitate its landfill site upon closure.
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Cities as life-supporting systems continued

Although increasing the volume of solid wastes collected for recycling is an important measure of a city’s progress toward
closing its solid waste loops, it is crucial that these efforts are supported by growth in demand for salvaged materials.
Cities wishing to implement successful recycling schemes need to ensure that recycling efforts are matched with the
development of local markets for recyclables.

Waste-to-energy

Waste streams often contain vast amounts of unused energy. Waste-to-energy technologies are gaining popularity
worldwide as a means of harnessing these local sources of power while reducing dependence on external sources of
energy. In particular, landfill gas is attracting attention as a result of its harmful effects on the environment when released
into the atmosphere. South Africa has been classified as an Annex B country under the Kyoto Protocol since 2004 and,
although this does not require a commitment to reduce emissions, President Zuma has set an ambitious target of
reducing South Africa’s greenhouse gas emissions by 34% below ‘business as usual’ by 2020, and 42% by 2025.

The rotting compressed organic waste in landfills releases biogas containing 40-60% methane, a foul-smelling gas

21 times more powerful than carbon dioxide as a greenhouse gas. Burning or ‘flaring’ methane is considered a means of
reducing emissions by turning it into less harmful carbon dioxide, energy and water. The gas can be burned to generate
electricity or sold for use as a fuel in neighbouring homes or industries, providing significant benefits to the environment
and electricity savings for the city. Figure 4.15 gives an indication of the potential for energy to be generated by landfill
sites in some South African cities.

60 eThekwini Municipality is leading
the country in its implementation
of waste-to-energy facilities. In

2002 the World Bank approached
them with an offer to assist in the

50

40 implementation of three waste-
to-energy facilities with funding
30 from the Prototype Carbon Fund.

Subsequently, gas collection wells
have been installed at the closed La
Mercy landfill site, and additional
wells have been added to the

10 Mariannhill and Bisasar Road sites to
improve their gas harvesting from
7% to 70%. There are a number of
variables that make it difficult to
calculate electricity yields, but it is
estimated that at least 6 MW can be
generated at Bisasar Road, 1.5 MW at
Figure 4.15 Estimated energy capacity of landfill waste in 2010 Mariannhill and 0.5 MW at La Mercy.
Source: Agama Biogas, 2009 #
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By capturing methane and replacing coal with biogas in the generation of electricity these projects enable the city’s
greenhouse gas emissions to be reduced (6 896 836 and 937 559 tons CO, equivalent respectively from 2003 to 2024).
Revenues earned from the sale of emission reductions (ERs) under the Clean Development Mechanism (CDM) are key
to the financing model. The project cost R64 million to implement and a further R86 million will be required to cover
operating costs over 21 years. During this time, the city will sell the equivalent of 3.8 million tons of CO2 at a rate of
$3.95 per ton, generating R205 million that will cover the costs of the project and earn additional revenue for the city in
the longer term.* This example shows how, with perseverance and long-term thinking, carbon financing can help cities
achieve emission reductions while pursuing development goals and improving resilience.

Mariannbhill is also the site of South Africa’s first landfill site conservancy and a model of closed-loop design. In addition
to harnessing methane for electricity, leachate (liquid run-off from waste) is collected and treated using natural methods
before being re-used on the site. Conservation principles have been applied throughout the project to ensure that local
ecosystems are protected and can be re-established once the site is closed.
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Urban Environmental Management Programme (UEMP)

The UEMP is a collaboration between different spheres of government to improve service delivery, alleviate poverty
and build institutional capacity for local environmentally sustainable services in South Africa. Of the R250 million
budget provided by the Danish government, approximately R87 million was allocated to supporting local government
between 2006 and 2011. The UEMP projects undertaken by the four South African Cities Network members include

those outlined below.*

Johanneshurg

Air Quality Online interface for collecting
greenhouse gas data as part of an

Environmental Information System

Smokeless imbawula pilot project
to diminish indoor air pollution in
townships

Environmental
Health

Training and capacity development
of Environmental Health Officers

Training of city hawkers and ward
committees

Biodiversity audit and strategy
Ecological footprint study

Johanneshurg—Tshwane
Environmental Management
Framework (EMF)

Environmental profile for the
different regions

State of the Environment Report

Training of Environmental Health
Officers

City Energy Strategy
State of Energy Report

Energy

Planning Human Development Agenda
project to facilitate a better quality

of life, focusing on poor women

Verification of priority conservation
areas

Update of Capital Investment
Management System

Inclusion of strategic, responsive
and accountable Urban
Environmental Management in City
Development Strategy

(apacity building to bridge the gap
between environmental planning
and development

Source: UEMP %

Cape Town

Air Quality Management Plan

Monitoring and evaluation of
carbon savings

Health and hygiene education
Integrated Pollution Control Policy

Sustainable livelihoods planning
and implementation

Women and Environment
Sustainable Livelihoods

Sustainability Indicators for City of
(Cape Town

State of the Environment Report

Energy Efficiency Campaign

City Development Strategy

Residential growth monitoring
system

Coastal Climate Change Vulnerability
Assessment

Green Building Design Guidelines
Adaptation strategies for
communities at risk

Urban Growth Model
Environmental Management
Framework for Urban Growth
Management

Medium to long term spatial growth
options

Biodiversity layer for Spatial
Development Framework
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eThekwini

Air Quality Management Plan
Air monitoring instrumentation
repair training

Protocol for internal air quality at
health institutions

Training of environmental health
practitioners

Environmental health interventions
in informal settlements

Food safety of informal traders
Vector control training

Empowering local communities to
improve their environmental health
status e.g. Buffelsdraai reforestation
project

City Energy Strategy
Climate change modelling and tools

Spatial Development Plans on
multiple levels
Methodologies for Strategic
Environmental Assessment of
Development Plans

Ekurhuleni

Air Quality Management Plan

Tree planting to offset (02
emissions

Environmentally friendly rat
elimination

Climate change handbook

Community based clean-up
processes

Sustainable construction and service
delivery for hostel upgrading

Integrated Transport Plan

Domestic fuel efficiency
interventions

Training councillors and officials in
environmental management issues

Piloting planning processes for land-
use rehabilitation and re-use




Cities as life-supporting systems continued

Although eThekwini has made the most visible progress towards the generation of electricity from landfill gas, other cities
are following close behind.

Ekurhuleni is currently recovering methane gas from four of its municipal landfill sites. The second phase of the project
will convert it to electricity, with a generation potential of 10 MW. Endesa Generacion of Spain has agreed to purchase
a minimum of 800 000 Certified Emission Reductions at a fixed price from 2008 to 2012.

Nelson Mandela Bay Municipality plans to generate 3 MW of electricity from two landfill sites. Construction is due to
startin 2011 and a power purchasing agreement to feed electricity into the local grid over a 25-year period has been
signed. The city is also investigating the use of sludge from its Fish Water Flats wastewater treatment plant to drive
electricity turbines and manufacture bricks to cap landfill sites. The electricity will be fed into the grid, and waste heat

will be used to drive a water purification plant.

Tshwane has undertaken a feasibility study on the recovery of methane from nine landfill sites to be used for electricity
generation. The project would be funded by the World Bank and has the potential to reduce CO2 emissions by

803 tons per year.

Johannesburg has identified 10 landfill sites as having good potential for methane gas extraction, and a report

evaluating eight proposal bids has been completed.

The City of Cape Town has a Memorandum of Understanding with the Central Energy Fund to undertake a feasibility
study of turning landfill gas into electricity, and is investigating the use of methane from sewage sludge and the

generation of gas and oil from refuse as potential energy sources.

The success of these projects is likely to see waste-to-energy adopted more widely as a means of generating energy and

revenues for cities while reducing greenhouse gas emissions in line with targets.

City State of the Environment Reports

City-level information on the environment is a crucial first step toward helping cities to understand the causes

and effects of environmental changes. The National Environmental Management Act (NEMA) encourages cities

to provide and develop environmental monitoring, assessment and reporting mechanisms to produce regular
reports on the State of the Environment. These documents provide data for establishing, monitoring and evaluating
environmental management programmes and projects, allowing cities to improve their decision-making by
including environmental concerns into their strategies. A number of reports have been published by South Africa’s

cities since 1998.

Title

Year(s) of publication

State of the Environment report for the Cape Metropolitan Area

City of Cape Town Sustainability Report

City of Cape Town State of the Environment Report

Ekurhuleni Metropolitan Municipality State of the Environment Report
Ekurhuleni State of the Environment Report

Durban’s Tomorrow Today (First SOE)

Durban Metro State of the Environment and Development

eThekwini Municipality State of the Environment Report

eThekwini Municipality State of the Environment Headline Indicators Report
eThekwini Municipality State of Biodiversity Report (2008/09 & 2009/10)
City of Johannesburg State of Environment Report

Mangaung State of Environment Report

1998, 1999, 2000, 2001, 2002
2005, 2006

2008, 2009

2003

2004

1996

1999

2005

2006, 2007, 2008, 2009
2010

2001, 2003, 2008

2003

Source: Collated data from municipalities
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Building livelihoods and ecosystem services - the Buffelsdraai Landfill
Site Community Reforestation Project

The reforestation of the Buffelsdraai Landfill Site buffer area was established with the primary aim of sinking carbon
emissions associated with various events hosted by the eThekwini municipality in Durban, including the 2010 FIFA
World Cup™ and the United Nations Framework Convention on Climate Change (UNFCCC COP17-CMP?7). Of the

787 hectare (ha) municipal-owned buffer area around the new regional landfill site, 650 ha of marginal sugar cane
farmland will be reforested, and the balance of 137 ha restored through natural habitat management processes and
alien plant control. This investment will enhance the ecosystem functioning of the landfill buffer, increasing its capacity
in mitigating potential air quality and water-based health and environmental impacts of the landfill site on surrounding
and downstream communities, as well as acting as a carbon sink and biodiversity refuge. The project aims to mitigate
climate impacts, and is also an investment in climate adaptation and resilience through enhancing the supply of critical
risk-mitigating ecosystem goods and services. The project also contributes significantly to the objectives of eThekwini
Solid Waste in obtaining formal Nature Conservancy status for the landfill site and its buffer area.

Approximately 650 000 trees will be planted in the project area over a five-year period, and natural recruitment of
additional trees is promoted through introducing locally collected forest tree seeds. The project is currently in its second
phase of implementation, and 244 000 trees will be planted on 222 ha of land in the landfill buffer by June 2011.

The project is lead by the eThekwini Municipality’s Environmental Planning and Climate Protection Department,

with project implementation undertaken by the Wildlands Conservation Trust. Project funding has been provided

by the eThekwini Municipality and the Danish International Development Agency (DANIDA). About 618 community
‘Treepreneurs’ have been established in neighbouring communities to grow trees for the project in exchange for
food, school fees and other basic goods. The project has created 13 permanent ‘green’jobs in the running of the tree
nursery, the planting of trees and in maintenance. A large number of temporary jobs are also created when additional
capacity is needed for digging holes, planting trees and burning firebreaks.

Buffelsdraai's ‘Treepreneurs’

By investing in the restoration of natural capital through reforestation, the project helps to conserve biodiversity,
mitigate climate change, enhance climate resilience and adaptability, promote rural development, improve
socio-economic conditions for local people, and build local green governance capacity and skills. Based on the
lessons learnt at Buffelsdraai, the eThekwini municipality is developing a municipal reforestation strategy to roll
similar projects out in other parts of the municipal area as part of its Working for Ecosystems Programme.
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Cities as life-supporting systems continued

Water re-use

Wastewater treatment works are a means of recycling water to ensure that harmful waterborne wastes are removed

and dealt with before it is returned to the ecosystem. Many of South Africa’s wastewater treatment works currently fail

to achieve acceptable water quality standards, resulting in pollution of water bodies and ecosystems in the immediate
vicinity. According to the Department of Water Affairs Green Drop Report, the major cities are achieving high standards of
water treatment, but cities like Msunduzi, Buffalo City and Mangaung have significant room for improvement (see

Figure 4.16).

100 The re-use of water is a relatively
new addition to South Africa’s
strategies for a water-scarce future.
In the last decade, significant
advances have been made in the
re-use of ‘reclaimed’ waste water,
i.e. wastewater that has been
partially treated to be suitable for
non-potable purposes. In 1999
eThekwini Water Services entered
into a PPP with Durban Water
Recycling (Pty) Ltd to produce
high quality non-potable water in
the grounds of one of their water
treatment plants. The Durban
Wastewater Recycling (DWR) facility
treats approximately 10% of the
city’s wastewater, which is sold to a
paper mill and refinery for industrial
purposes, at a significantly lower
rate than potable water.

The plant is estimated to free up
enough drinking water for around
300 000 people.”

90

80

70

60

50—

40 |

30—

20 |

Buffalo City
Cape Town
Ekurhuleni
eThekwini

Johannesburg
Mangaung
Msunduzi
Nelson Mandela
Tshwane

Figure 4.16 Average Green Drop Report score in 2009
Source: DWAF, 2009 #

ICLEI's Local Action for Biodiversity

In 2006 ICLEI*® began a biodiversity chapter called Local Action for Biodiversity (LAB) to contribute to the
improvement of biodiversity management at local government level worldwide. It achieves this through
providing technical support, creating networking opportunities, profiling local government biodiversity
initiatives and providing a platform for local governments to participate in global advocacy. The project has
since developed into a programme conducted in partnership with the International Union for Conservation of
Nature (IUCN) that has promoted biodiversity among sub-national governments worldwide. Thirty local and
regional governments participate in the programme, representing 17 countries across six continents. South
African participants include Buffalo City, Cape Town, Ekurhuleni, eThekwini, Johannesburg, Berg River and
Cape Winelands. Cape Town and eThekwini focus specifically on the links between biodiversity and climate
change, with a strong communication element built into their participation. Cape Town is also working with four
sub-Saharan cities on an ICLEI project to research and develop strategies to build capacity for climate change
adaptation within local government and poor communities.
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SANBI’s Urban Nature Programme

The South African Biodiversity Institute’s (SANBI) Urban Nature Programme aims to co-ordinate urban
environmental management initiatives and identify ways to develop and promote good practices in conserving
indigenous biodiversity. This is achieved by providing institutional knowledge, expertise and skills to the local
authorities responsible for managing and protecting urban ecosystems, especially in areas of high ecological

and heritage value. The programme also works with civil society to build public understanding of the value of
biodiversity in urban areas where it is under threat, and facilitates community involvement in appropriate actions.

The programme has thus far focused on three key areas.

» Cape Flats Nature: working with the City of Cape Town to engage communities in the care, use and
management of biodiversity assets in their neighbourhoods

»  Working for Wetlands: a poverty alleviation and skills development project within the Expanded Public Works
Programme (EPWP)

« Green Futures: a skills development project designed to create nature-based sustainable livelihoods for the
unemployed youth.

The programme has focused largely on the Cape region, but the next phase will see the acquired knowledge
and skills becoming standards within the National Municipal Biodiversity Programme. SANBI is currently working
with the Department of Environmental Affairs on a Municipal Biodiversity Summary Project to make biodiversity
information available to municipalities to support them in their environmental reporting responsibilities.

The City of Cape Town has also invested substantially in the treatment of effluent as an alternative source of water for
non-potable uses. By 2007 eight of the city’s wastewater treatment works were providing 21 113 ML of treated effluent per
year for re-use, primarily by private buyers like golf courses and factories. Potential exists for a total of 31 428 ML of treated
effluent to be re-used per year, and work is underway to incorporate the water from an additional eight treatment works
into the scheme as part of the city’s WC/WDM strategy.

Taking the concept one step further, the recycling of wastewater as an alternative source of drinking water has become

an integral part of water supply augmentation strategies for cities like Singapore and Windhoek. In response to severe
droughts in the southern Cape, South Africa’s first sewage-to-drinking water plant went live in Beaufort West in early 2011;
the approach is likely to gain relevance for larger settlements as water stresses become more severe.

CONCLUSION

In the face of significant social and economic challenges, South Africa’s cities are starting to embrace more ecologically
sustainable approaches that will help to enhance their long-term resilience. The numerous examples in this chapter
illustrate efforts to improve the relationship between cities and the flows of energy, water and other resources that pass
through them. Progress has been made across a number of cities in areas such as public transport, recycling and energy
efficiency interventions. Certain cities have built expertise that will be of use to other cities, for example eThekwini’s
waste-to-energy projects and the City of Cape Town'’s work in conserving urban biodiversity.

The most basic function of cities is to provide spaces for human habitation, but this is not possible without sufficient
water and food. In this chapter, water and food security have been identified as issues requiring the urgent attention of
the South African Cities Network. In a country that is becoming increasingly water-scarce, there are high levels of water
wastage and few examples of re-use. Urban food systems are not meeting the needs of the most vulnerable as cities
source their sustenance from further afield and the cost of basic nutrition continues to rise.
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Cities as life-supporting systems continued

The first step towards more resilient cities involves being accountable for their resource usage, and this requires high
quality city-level data on resource stocks and flows. Although the analyses in other chapters of this report benefit from
years of data collection and analysis of a wide variety of indicators, the incorporation of sustainability issues into city
debates requires a concerted effort to develop, collate and process comparable, annual data for each city that addresses
the following areas:

« consumption of water, electricity and fossil fuels across sectors within each city

- efficiency interventions to improve the productivity of water, electricity and fossil fuel use

« ‘unaccounted for’'and ‘lost’ water per city

+ renewable energy generated per energy source

« volumes of waste generated and recycled per waste type

+ greenhouse gas emissions per sector

+ urban food flows and food security and

+ conservation and cultivation of ecosystem goods and services.

Much of this work will require setting guidelines to improve current data measurement processes and ensure
comparability across all nine cities. The greatest data challenge will be developing new indicators for urban food security
and EGS, whose quantification to date has been limited. In the years preceding the next report, a co-ordinated effort

by all cities in the South African Cities Network to assemble data on urban resource use and promote the sustainable
approaches discussed in this chapter will make a significant contribution to building more resilient South African cities.
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