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Foreword

T

his report provides a short data update on the State of Energy in South African Cities 2006, which cut a first
picture of energy use in South African cities. The new report continues the exercise of collecting and collating
data, as well as bringing a more qualitative experience that tracks city progress towards low-carbon, energy-

efficient, resilient and productive cities.
Cities represent concentrated nodes of people, economic activity and energy use. They are the visible points of
service delivery and are the first to feel the brunt of backlash to any perceived or real problems. Cities have a large
influence on energy use through their roles in legislation, regulations and support relating to urban form, energy
efficiency standards, public transport, energy distribution and tariff-setting. All these factors point to cities as major
drivers in changing the country’s energy profile. This is why cities are often the implementing agents of national energy
strategies and have a unique opportunity to drive change.
The recognition of energy as a key thread in the workings and function of a city has led to a dramatic institutional
shift at the local, as well as the national level. Energy issues, previously relegated solely to electricity departments as a
service delivery concern, have now been encompassed into environmental departments, energy units and task teams
and in some municipalities' energy departments.
With the hosting of the Conference of the Parties 17 in Durban this year, all eyes will be on South Africa and its
commitments and progress in terms of carbon emissions reduction to mitigate against climate change. Although
South Africa is the world’s 12th biggest carbon emitter, it is currently under no obligation to reduce emissions, as it
is a developing country. Yet, South Africa has shown leadership through its commitment to an emissions deviation
below “business as usual” of 34% by 2020 and 42% by 2025, on the condition that it receives finance and technology
support from the international community.
In the past, climate change mitigation and adaptation was seen as an extra burden to already over-stretched cities.
Over time it has been recognised that issues around city sustainability and poverty alleviation were not mutually
exclusive. Often they are complementary. For example, a large solar water heater rollout programme or energy
efficiency retrofit will decrease a city’s carbon footprint and electricity purchase costs, whilst also providing jobs. It is a
win-win-win situation.
With the looming possibility of a carbon tax and carbon budget, either imposed at a national or international level,
cities cannot afford to continue on the path of dirty fossil fuels. A shift to a green economy will increase economic
competitiveness, whilst also addressing the vulnerability of the poor, the economy and environment to climate change.
Since the 2006 report, South African cities have taken enormous strides towards tackling energy and climate change
issues in their areas. This update will illustrate the significant progress that has been made within our cities and provide
a medium for information-sharing between them, as well as the other spheres of government. We hope that the
reading of this document will further inspire cities to even greater heights in their pursuit of a sustainable and fair
economy for all.

Agnes Ntlhangula
The Executive Mayor
Sol Plaatje Municipality
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Introduction
T

his State of Energy in South African Cities Report, 2011, is based on 2007 data and is an update of the
first pioneering State of Energy in South African Cities 2006 report, based on 2004 data. The first report looked
to establish the role of cities within the national energy picture, to make links between national and local

policy and planning, and get a sense of how our cities were doing in relation to integrated energy planning and
development. The exercise also aimed to establish a ‘baseline’ of urban energy data, measured against a set of agreed
upon indicators, to support planning and monitor action over time.
Both reports clearly articulate the substantial role of dense, urban areas in the national energy consumption picture
in South Africa. We have seen the ‘take-up’ of this within national climate and energy policy, where the sphere of local
government has been brought more explicitly into the policy solutions for sustainable development, climate response
and energy management.
In response to the energy security and climate change threats, emerging strongly over the period between 20062011, cities themselves are taking action to manage energy and reduce carbon emissions. The detail of this, ranging
from institutional development to mass roll out of low-carbon technologies, is covered within this report.
With the UNFCCC Conference of the Parties (COP 17) looming in Durban in November 2011, and the general sense
that little will be achieved at the international level in setting binding agreements, it is an interesting (and remarkable)
exercise to record and evaluate the progress towards sustainable energy development that has been achieved in our
cities.
Part One of this report builds on the work of the first report and is substantially based on Sustainable Energy Africa’s
15 years of work with South African cities; pioneering energy development and climate change response and building
capacity and learning networks. The report highlights the next ‘wave’ of urban energy development challenges taking
shape.
The method and broad systems of data collection and data are reviewed in Chapter 1. The indication is that the
ability to obtain accurate data has deteriorated, rather than improved, over the past five years.
Latest modelling work on elements of a low-carbon city economy are presented in Chapter 2 and the question of
how cities can respond to the challenge to transform the carbon-intense economic base of the country is explored. For
many in South African cities, obtaining access to affordable, safe energy services remains a daily challenge. Chapter 3
considers that there is still much to be done to ensure that the constitutional commitment to free basic services and
national subsidies reach the poorest of the poor. In Chapter 4 the development of a ‘green’ – efficient and renewable
– energy mix is evaluated.
Transportation accounts for half of the energy consumed in our cities. Apartheid planning and property prices
have also resulted in sprawling cities where the poorest live far from economic opportunity. Chapter 5, considers
urban design for more resilient cities in the future. As our cities grow, we must avoid replicating the inefficient design
approaches of the last hundred years. However, the ‘hardwiring’ of this system in legislation relating to land use and
markets, existing inefficient infrastructure, prohibitive capital cost of new infrastructure and social norms make this
enormously challenging.
The final chapter, Governance, looks at the policies and systems that are required to ensure this work is addressed.
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Part Two of the report presents the data collected per city/town included in the study. Details of the work underway
is collated under City Notes. Both data and notes are ‘works in progress’. The data gathering exercise aims to continue
the work of building a picture of urban energy development against the set of indicators for sustainable energy
development. The indicators were established through a participatory process with the country’s urban energy
stakeholders. Given data challenges, and the complexity of energy drivers, it will be a long time before this data is
sufficiently robust to show attributable trends.
The City Notes have been compiled by city officials. The intention is to capture the depth and breadth of work being
undertaken at the local government level and the dynamism in this area of work. This is an enormous area of work
to cover. There are certainly problems in the data; and further gaps may emerge in terms of accuracy and coverage.
However, the report contributes a wealth of experience developing in the area of urban energy and climate change
mitigation, gives a good picture of what is happening within our cities, and helps point to areas of change going
forward.
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1. Method and data

T

he report aims to contribute to the body of work detailing and documenting city work and the policy arena
relating to energy development and climate response at the local and national level.
The first State of Energy in South African Cities Report, 2006, involved a detailed process of participation

from a range of stakeholders, whom together drafted the priority indicators (in line with international protocols), and
supported data gathering. This report uses the same indicators. The report involved information gathered through a
detailed questionnaire to municipalities and energy and socio-economic data from official national databases, including
those of StatsSA, DoE, SAPIA, etc. The quality and accessibility of some national data is a concern. This is detailed
below.
It was believed that, as a second round, the municipal data gathering exercise could be simplified and conducted at
arms length, i.e. without lengthy one-on-one engagement with a variety of municipal officials. This assumption proved
to be wrong. An important learning through the exercise is that municipal officials are enormously time-constrained.
They have a number of data requests and simply cannot attend to them all. An indication of this is that even the most
important data exercise – provision of data to NERSA that is part of the distribution license condition – is often not
completed. Coordination and simplification of local energy data from municipalities, and development of capacity to
manage this area of work locally and nationally, needs to be undertaken.

The study area
The municipalities included in the study were done so based on the following criteria:
•

cities and towns actively involved in the SEED/CESU learning network, which is based on a strategy of working with
the large, resource-consuming cities of the country;

•

cities and towns participating in key national programmes, such as the Municipal EEDSM programme;

•

an attempt to include a degree of geographic, economic and social (including municipal type and size) representation.

This update has added Polokwane to the list of cities included in the first State of Energy report and lost two or three
of the original municipalities (based only on lack of ability to respond to the data requests). Cities included are:
Metros: City of Cape Town, City of Johannesburg, Ekurhuleni Metropolitan Municipality, City of Tshwane Metropolitan
Municipality, eThekwini Municipality, Buffalo City Municipality;
B2/larger towns: Sol Plaatje; City of Polokwane; Msunduzi Municipality;
District municipality: Sedibeng District Municipality
B3/4 smaller municipalities: Saldanha Bay Municipality
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M e t h o d a n d da t a

Data overview
The baseline data year was set for 2007, based on the most recent Community Household Survey conducted by
StatsSA. This is the most recent date for which there is relatively comprehensive and reliable household and energy
data available. This means the report talks to fairly outdated data, and current activity in this area has to be included in
the report in the form of ‘notes’ or case studies – introducing a slight time lag between data and current events that is
a bit problematic, but probably unavoidable, in an area that is undergoing change.
Gigajoule (GJ) conversion factors are taken from the Energy Information Administration (EIA), USA (2001) and
emissions coefficients used are from the Intergovernmental Panel on Climate Change (IPCC) Revised Guidelines for
National Greenhouse Gas Inventories (1996). Carbon emissions from liquid fuels are calculated without factoring in
local liquefaction (coal to synthetic fuel), which supplies some 35% of national petroleum fuel consumption. Current
national emissions calculation methods include these carbon emissions as point source emissions from Sasol plants.
Participating cities undertook to complete a fairly lengthy questionnaire on energy consumption within their
municipal areas. Obtaining data in this way is never easy: officials are very overworked and additional tasks are not
easily fitted into busy working days; and municipalities get tired of undertaking yet another data exercise. However,
this is a critical source of much of the data required to put together a picture of urban energy consumption. Of course,
city energy data is not always comprehensive and sometimes remains unobtainable. National databases are then used
to complete the picture, as far as possible.

National urban energy and related data
City data: As noted above, cities do not routinely collect the data required to put together a state of energy city report.
Electricity departments are generally able to provide electricity consumption totals, with some degree of breakdown
between user categories. However, user categories differ between municipalities, making comparisons difficult.
Liquid fuel data: The SA Petroleum Industry Association (SAPIA) is the official body that
collects and holds data relating to liquid fuel in the country. This used to be collected, and
published, by magisterial district, and disaggregated by end use. This requires the overlay of
magisterial district onto municipal area to get local government area figures, which is time
consuming. Sustainable Energy Africa, in partnership with the Department of Energy, has
undertaken an exercise to do this on a national basis. There is now a comprehensive set of
2009 liquid fuel data by municipality for the whole country. This database will reside with
DoE (knowledge management).
However, the availability of the liquid fuels database to the public is under threat. The
reason for this is a ruling by the Competitions Commission. If this ruling remains, this will be
a serious blow for urban energy management.
At the time of undertaking this review, liquid fuels data was in a state of some confusion.
This study consists of 2007 liquid fuels totals from SAPIA data, which was obtained before
this information was removed from public domain. 2008 DoE data was then used to
disaggregate 2007 SAPIA totals. All aviation fuel was assigned to the aviation sector; all fuel
oil was assigned to the industrial sector. The paraffin and LPG totals were disaggregated into
sectors based on national totals.
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Electricity: Cities that participated were mostly able to provide some electricity data. Many were not able to give any sector
or household breakdown. Some cities claimed that such disaggregation is simply not available, with data only in the form of
total sales. Given that electricity is billed according to sector-based tariffs this data must be available somewhere, but requires
a degree of analysis.
In 2006, local electricity data was shored up and cross checked through NERSA’s data from local distributors (municipalities).
However, NERSA statisticians are reluctant to publish current data due to the very poor level of data submission from licensed
distributors. This is of great concern to NERSA and is being addressed.
A very big area of concern with regard to municipal electricity data is that distribution data relating to areas within a
municipal boundary supplied by Eskom is not available to the public. Many municipal electricity officials are able to provide
fairly defensible estimates of Eskom distribution figures within their jurisdiction, but of course this is not ideal. This has been
particularly problematic for our two industrial areas: Sedibeng and Saldanha. Figures for Sedibeng only include Sasol electricity
consumption figures, but do not have the many other, substantial, industrial figures (such as Arcelor Mittal, etc). In Saldanha,
Eskom supplies directly to Saldanha Steel (Arcelor Mittal) and this data was still outstanding at the time of going to print.
Since the publication of the first State of Energy in SA Cities 2006 report (2007), the national solar water heater subsidy
has come into effect. Eskom who administers the fund, holds a national database of subsidies claimed, but figures are
provincial and not municipal. The industry body for solar energy, the Solar Energy Society of South Africa (SESSA), are
building up a more comprehensive database that will hopefully become an important source of tracking the development
of this industry across our cities over time.
The first 3-year cycle of a DoE-led, Treasury-funded, Municipal EEDSM Program has been implemented (2009 – 2012).
Project reporting has not been without teething problems, but DoE has emphasised developing reporting procedures and
the first ‘scale’ results of municipal EEDSM projects are emerging. This data will be of great relevance to furthering energy
efficiency in the country. Other, small scale energy efficiency projects are being undertaken, such as public building retrofits
and retrofitting of ceilings in low-income housing. The scale of renewable energy and energy efficiency implementation is still
small. However, that data is only meaningful if reported on a programme basis, rather than as a share of any total city energy
consumption.
Transport: The availability of transport data is not consistent across municipalities, and is not particularly
dependent on whether a municipality has an Integrated Transport Plan or not. The transport data sought
for this study was the mode of transport used, i.e. the number of commuters using each transport mode
to get to work/school. This is collected fairly regularly by StatsSA, through the national Transport Surveys,
but we were unable to locate it for this study. Total fuel use and related emissions are calculated from the
SAPIA 2007 and 2008 data.
Coal: The deregulation of coal makes it virtually impossible to obtain city-level consumption data, unless,
as in the case of a town such as Mangaung, there is a single, local coal yard. This would provide a total
demand figure, but the sectoral breakdown would remain obscure. As in the instance of Eskom, the large
distributor MacPhail, which was prepared to give a fairly detailed picture of their distribution in the study
area in 2006/7, is no longer providing this information. This may also be due to rulings by the Competitions
Commission.
Biofuels: This refers notably to wood and animal dung and use is prevalent in all cities in South Africa. No
recent quantification of this data exists. Although biofuel is captured within the census, this is published
as a share of total households using this fuel source, rather than a figure for total energy consumed.

3
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Population, density and economic data
Population: Broad population data (population, households, etc) is from the last national census of 2001, updated
with relevant information from the 2007 Community Household Survey.
Density: The measure of density in this study is, unfortunately, measured across the whole geographic area of the
political boundary of the municipality. Thus it includes both city centres and more outlying, even rural, areas.
Economic data (Gross Value Added (GVA)): This data appears to be published on a provincial, but not municipal,
basis. Information used in this report was from the SA Cities Network 2010 State of Cities Report. This data originally
comes from the CSIR. However, it must be noted that trying to find reliable and consistent figures (as opposed to
percentages) for this measure was extremely difficult and the percentages presented are done so with a very low level
of confidence, given the enormous variety in figures found.

Way Forward
There is a need for detailed local level energy data. This is for local level energy management and climate response (and
in line with the national policies of the Energy Act and the National Climate Change Response White Paper (NCCRS).
This calls for resources to be located to develop this capacity.
A data collection effort, particularly if accurate and reliable data is to be produced, requires far more capacity than
is usually anticipated upfront. Municipal staff are under enormous capacity constraints and are asked for data from
a number of different places (national departments, NERSA, etc). A more efficient, and simpler, system to capture
information should be prioritised. The following key points are noted, and recommendations made towards such an
exercise:

4

•

A task team, ideally located within the national Joint Energy Statistics Task Team (JESTT), should take key data issues
forward.

•

The Competitions Commission and large distributors, notably Eskom, Afrox (LPG), MacPhail (coal) need to be
approached in order to explore options that would facilitate access to data for local level energy management,
while not compromising privacy of information and avoiding collusion.

•

Ongoing liquid fuel data must be collected on municipal and not magisterial district lines.

•

Municipalities require support and capacity to enhance their ability to provide data.

•

A centrally coordinated data collection and collation process needs to be considered. This should not be a gatekeeping exercise, but should relieve municipalities of attending to multiple data requests.

•

There is a need to begin to build a consensus around uniform definitions of electricity user categories across
municipal electricity departments. This is not an easy exercise as it is related to distributors’ sales and tariff
categories, which is done differently in each municipality.
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2. Transition to a low carbon future
Framing the issue

T

he impact of climate change on our society, environment and economy is amongst the most critical issue facing
the world today. The majority of peer-reviewed scientific papers and, in particular, the Intergovernmental Panel
on Climate Change (IPCC) fourth assessment report (2007), agree that unless significant effort is made in the

next two to three decades to curb and reduce our carbon emissions, there will be a strong likelihood of runaway global
warming, where efforts to mitigate carbon emissions will have little or no effect.
In this light, an urgent and sustained effort needs to be made around the world to change how we utilise our
resources, with the objective of moving towards a world economy that emits substantially lower levels of carbon – all in
a very short time frame. This will not happen without strong leadership. There is an onus on all levels of government,
from municipal to national, as well as within the international community, to shape legislation, to develop sound policy
and drive implementation to support this move. Ultimately we need to do this to keep temperatures below 2°C against
pre-industrial levels, although many believe this goal is already unachievable.
The South African context holds many challenges in this regard. The reason we are the world’s 12th-biggest CO2
emitter1 is largely due to our heavy dependence on coal (carbon-dirty), which supplies 92% of our electricity. In
addition, we have developed an extremely energy-intensive industry sector and we produce liquid fuels from coal,
making our energy sector the major contributor to our carbon emissions – comprising 86% of the total. Our cities also
demonstrate high carbon emissions per capita relative to our level of development, demonstrated in the international
comparison of city carbon emissions in the table below.

1. 12th biggest carbon dioxide emitter from energy-sector emissions.
2. Source: Data from Kennedy et al 2009, Cape Town and eThekwini.
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Low carbon economy

As a developing country, economic growth is considered a key requirement in order to create employment, yet
this traditionally implies the increased use of finite resources, and an associated increase in energy use and carbon
production. In addition, the rate of urbanisation is growing in South Africa – currently at 64%. By 2030 it is expected
that 70% of people will live in cities with most of this growth concentrated in the low-income and informal areas. This
brings with it previously unseen challenges around service delivery and planning within our cities.
Both the State of Energy in South African Cities 2006, and this 2011 report, show that South Africa’s largest
cities combine to form a major source of carbon emissions in South Africa. It therefore follows that if South Africa
wishes to move towards a low-carbon growth path, the majority of changes will have to occur at the city level.

Current policies and progress
The country has many strategies and policies pointing us towards a low-carbon future. However, the issues are
extremely complex: DoEs a low-carbon transition mean a restructuring of our economy, or can a low-carbon future sit
comfortably with an energy intensive industry base? Can cities implement low-carbon policies without full alignment
of national government policies? As a developing country, can a low-carbon economy emerge whilst at the same
time addressing issues of employment, poverty and inequality? In other words can we transition and still develop our
economy and society?
Many of the emerging policies try to address both sides of the low-carbon and economic development coin,
but there are conflicting imperatives, illustrated by the national electricity plan (IRP2010) which makes provision for
efficiency and renewable energy development and yet also calls for two new coal-fired power stations. Many of the
policies don’t speak easily to each other. In addition, whilst many of the policies are sound there are problems around
capacity in government to implement them.

National level
The National Climate Change Response White Paper, recently approved by Cabinet, is key to the transition to a lowcarbon future. It presents a formal policy which, for the first time, provides a “just transition to a climate-resilient and
lower-carbon economy and society”. While the document is considered by most stakeholders to be sound, it remains
at a fairly high level in some important areas, and thus the details of its implementation remain very challenging. Areas
such as establishing a sectoral carbon budget and ensuring that jobs are created, or at very least not threatened in the
transition, are critical challenges for the country. Although the need for further work in these areas is noted, much
needs to be done before the country has a clear way forward. The White Paper notes the important role that cities have
to play, but recognises that the mandate in this area is not always clear and that there needs to be a review of local
government functions and powers in this regard.
In the medium-term, the White Paper lists the following as the areas of biggest mitigation potential:
1.

Shifting to low-carbon generation options;

2.

Up-scaling of energy efficiency in all sectors;

3.

Transport-related interventions such as modal shifts of freight to rail and from private to public transport, as well
as alternative vehicles and lower carbon fuels;

4.

6

Alignment of policies across the spheres of government.
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At the national level there are many other important policies that point to a low-carbon future and these include:
•

the National Renewable Energy White Paper (2003), which calls for 10 000 GWh of renewable energy contribution
by 2013 (currently under review);

•

the 2011 Renewable Energy Bid tender issued by the Department of Energy for 3725 MW of renewable electricity
and represents the largest order of renewables in the world;

•

the Integrated Resource Plan 2010 – the national electricity plan;

•

National Energy Efficiency Strategy 2005, which is currently under review;

•

A proposed carbon tax by National Treasury, 2011;

•

National Building Regulation Part XA on building efficiency which came into effect in November 2011;

•

National Planning Commission long-term National Development Plan released in November 2011, which talks to a
low-carbon future for the country.

Local level
As can be seen in Chapter 10 City Notes, the majority of the cities in this study have made huge strides in policy and
strategy development around climate change and the related transition to a low-carbon future at the local level. Many
have included energy and climate change into their Integrated Development Plans or have stand-alone strategies. In
particular, the large metros not only have policies, but institutional structures to support this work.

What the indicators point to
Different types of cities have different emission generation profiles. Cities with a large residential component have
residential and commercial sectors as their main emitters, while industrial cities have emission profiles which are typically
dominated by their core industries (e.g. Sedibeng and Saldhana). Transport sectors, although significant in terms of
total energy use, are less important carbon emitters than the the big electricity consuming sectors such as commerce
and residential (mainly mid- to high-income). This is because of the much higher carbon emissions per unit of electrical
energy consumed compared with transport fuels.
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Low carbon economy

The table below indicates that South African cities are relatively energy intensive hubs within the country, consuming
almost half (44%) of the country’s electricity. They are thus also responsible for almost half of the country’s energyrelated carbon emissions.

Population

8

GVA

Energy Consumption

Electricity consumption

2007

People

% of
SA

2007 ZAR
(millions)

% of SA

GJ

% of
SA

Energy
intensity
(kJ/ZAR)

Cape Town

3,497,097

7.21

R 187,631

11.00

127,645,128

4.72

680.30

13,504,156,356

6.94

Johannesburg

3,888,182

8.02

R 238,803

14.00

142,612,254

5.27

597.20

14,593,279,736

7.50

Tshwane

2,345,909

4.84

R 153,516

9.00

104,513,830

3.86

680.80

11,814,438,718

6.08

Ekurhuleni

2,724,227

5.62

R 153,516

9.00

109,679,907

4.05

714.45

15,513,210,926

7.98

eThekwini

3,468,087

7.15

R 153,516

9.00

123,705,214

4.57

805.81

10,933,396,114

5.62

Nelson Mandela Bay

1,050,934

2.17

R 51,172

3.00

32,191,176

1.19

629.08

3,095,153,310

1.59

Metro total/Ave

16,974,436

35.00

R 938,154

55.00

640,347,509

23.67

684.61

69,453,635,160

35.72

Saldanha

78,985

0.16

R 4,359

0.26

23,477,790

0.87

5386.47

1,117,994,514

0.57

Sedibeng

800,833

1.65

R 22,845

1.34

88,944,560

3.29

3893.31

11,268,110,616

5.79

Industrial total/ave

879,818

1.81

R 27,204

1.59

112,422,350

4.16

4639.89

12,386,105,130

6.37

Buffalo City

724,308

1.49

R 34,115

2.00

21,430,786

0.79

628.20

1,293,287,136

0.67

Mbombela

527,203

1.09

R 11,544

0.68

11,684,300

0.43

1012.11

334,972,208

0.17

Msunduzi

616,733

1.27

R 17,057

1.00

25,034,993

0.93

1467.70

1,792,294,078

0.92

Polokwane

561,770

1.16

R 18,949

1.11

9,619,878

0.36

507.67

512,096,850

0.26

Sol Plaatje

243,015

0.50

R 7,210

0.42

5,642,450

0.21

782.57

371,974,286

0.19

Non-industrial total/
ave

2,673,029

5.51

R 88,876

5.21

73,412,407

2.71

879.65

4,304,624,558

2.21

Total

20,527,283

42.32

R 1,054,234

61.81

826,182,266

30.54

86,144,364,848

44.30

NATIONAL

48,502,063

100

R 1,705,735

100.00

2,705,336,000

100

194,456,000,000

100.00

1586.02

kWh/annum

% of SA
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Way forward
Given the growth many cities are predicted to encounter over the next few decades, there is a unique window of
opportunity to grow the city space according to sustainable planning and development principles that will reduce
carbon emissions and be of benefit to all people in the city. This would include, amongst others, implementing healthy
densification (with associated resource efficiency implications of a more dense city), integrated transport and spatial
planning approaches, sustainable housing delivery, addressing welfare in the ever-increasing informal settlements, and
moving towards cleaner and more efficient forms of energy production. Implementing these effectively will result
in increased employment and economic growth through a sustainable green economy while concurrently improving
equity and social benefits for the citizens.
Some cities such as the City of Cape Town (which has undertaken an Optimum Energy Future study) have begun
some initial work to understand what is required for the city to follow a responsible low-carbon trajectory. What
emerges clearly is that, while cities have substantial influence over the energy use and carbon emissions in their area,
some clear support from other spheres of government will be important to achieve their targets. Concerted effort from
national government, particularly around the shift to renewable energy sources and public transport modes, is required.
Provincial and local government need to work together to create attractive investment spaces for green industries.
Business, industry, transport and residential sectors need to implement large scale energy efficiency programmes.
Future projections show that a transition to a low-carbon economy holds many benefits for the city and its people.
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These include lower long-term energy costs, higher levels of employment, poverty alleviation, economic growth and
greater resilience in a carbon and resource constrained future.
Much work needs to be done to realise this future. The huge inertia of the status quo in both private and government
spheres makes it difficult to shift towards a more sustainable course. However, it appears that the implications of not
pursuing a low-carbon growth path for the city should be reason enough to justify bold leadership decisions in the
municipality, in other spheres of government and indeed in all sectors of society. Problems arising from a ‘business as
usual’ approach to the future include rapidly increasing energy costs through depleting fossil fuel resources and future
carbon taxes, an insecure energy supply, lower employment levels, rising inefficiencies from urban sprawl and lack of
planning integration, an increased gap between the wealthy and the poor, and an inability to market the city as a green
investment destination. All of these have an overall negative effect on the city’s economy, society and environment,
and are symptoms of an unsustainable approach to city development.
The transition to a low-carbon city must become an imperative for all metros in the country in order to ensure
a sustainable future for all. This vision must endure beyond short-term municipal budget constraints, immediate
consumer wants, and short-sighted political agendas.
In overview, there are three main areas of intervention that are necessary for a sustainable city: (1) energy efficiency,
(2) transport efficiency (based on a modal shift to passenger public transport and rail freight) and (3) renewable energy
provision. From an electricity department’s point of view, both renewable energy options and energy efficiency have
to be scaled up significantly. Efficiency implementation generally sits squarely in a city’s domain, but large-scale
renewable implementation, as with most large supply options, tend to be handled by the national generation system,
which is guided by the 2010 Integrated Resource Plan.
Although all new national-scale generation options are much more expensive than the current generator system,
costs for greater proportions of renewable electricity generation are still expected to increase average electricity costs.
Analysis undertaken on a city scale indicates that a strong renewable component may increase costs by around 7c/
kWh. However, the analysis also shows that net costs to consumers reduce, because of the savings from electricity
efficiency programmes. If a carbon tax is taken into consideration, savings to users from a combination of renewable
and energy efficiency become very significant.
Finally, it is important that the work being pioneered within cities is increasingly made visible to national government
and to the network of municipalities to ensure that policy addresses real blockages and highlights the important role
that local government plays in delivering on national policies.
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3. Informality and energy poverty
Framing the issue

E

nergy is central to meeting basic human needs and improving living standards. Households require energy
for the essential services of cooking food, heating water, space heating and illumination in order to satisfy basic
human needs. Lack of choice in accessing adequate, reliable, safe and environmentally benign energy services to

sustain economic and human development is the way in which energy poverty manifests itself.
This is particularly prevalent in informal settlements, which are largely poor and overcrowded areas often on land
unauthorised or not zoned for residential development. Informality also includes those households living in backyard
shacks of formal properties (serviced plots) in overcrowded conditions. These are generally separate dwellings built
onto the main house in the backyard, accommodating families who can’t afford to live independently.
The trends indicate that the informal housing sector is growing at a faster rate (3.5%) than the formal housing
growth rate of 2.5% (SANERI, 2008). Thus many poor households will remain inadequately serviced and without
formal housing in the long-term. Misselhorn (2010) has shown that the cost of providing housing and basic services
to all poor households is prohibitive to the state. At least 10% of South Africa’s population (4.7 million people)
reside in approximately 2700 urban informal settlements comprising more than 1.2 million households (Misselhorn,
2010). According to the South African Cities Network, 2011, Towards Resilient Cities Report “The proportion of
households living in informal settlements in all the metros combined increased from 21% in 2002 to 22% in 2009
despite concentration of house building in these places”(SACN 2011).
The poor rely on what appears to be the cheapest energy sources: candles, paraffin, biomass and coal. These energy
sources are usually unreliable, environmentally damaging, unsafe and actually more costly over the long term. Poor
households often spend up to 20% or more of their household budget (a ratio used to express the energy burden of a
household) on energy compared with the 2% or 3% for wealthier households.
Poor ventilation, inefficient appliances and lack of ceilings often lead to health implications through indoor air
pollution and condensation (which increases the risks of TB), while candles and paraffin are associated with fatalities
either from fires or accidental ingestion by children in the case of paraffin. Health implications are costly on all fronts;
reducing the earning capability of a household through sick days and adding to the burden on state health facilities.

Current policies and progress
With the onset of democracy in 1994, the ANC-led government developed policies that sought to redress the historic
inequalities of the Apartheid era and promote sustainable development. Significantly, government undertook an
ambitious and impressive national electrification programme, widening access to electricity to homes throughout
South Africa from a proportion of 36% (approximately three million households) of the population in the early 1990’s,
to 74% by 2000 (seven million households).

12

The state of energy SA 2011

3

By 2004, national government declared a policy goal to electrify all households by 2012, in line with the Department
of Minerals and Energy’s 1998 White Paper, which considered energy a basic need. However, national government
soon recognised that due to significant electricity generation capacity constraints and increasing growth rates in
household electricity demand and the associated increased costs to electrify poor urban households typically located
on the margins of the city, this goal would be difficult to achieve within this timeframe.
Government figures (President Zuma’s 2011 State of the Nation address) indicate that the current proportion of
electrification sits at 82% and due to the rate of growth in the housing sector and in particular the urban informal
sector, universal access has shifted to an intended electrification rate of 92% by 2014. Thus, despite the spectacular
progress made by the national electrification programme in the number of households electrified, there are still many
households that remain and indeed will remain without electricity well beyond 2012.
In recognition of the problems associated with energy poverty, government introduced the Free Basic Electricity
(FBE) policy (DME 2003) which makes provision for 50kWh of free electricity to people consuming below 450kWh
per month (although the amount varies from municipality to municipality). Whether 50kWh of electricity per month is
sufficient to meet basic needs such as lighting, media access, limited water heating and basic cooking is debatable. The
FBE allocation is meant to benefit the poor. However, because the allocation is based on consumption this is not always
the case. For instance, some middle to high income households qualify for FBE due to low electricity consumption,
whereas backyard dwellers, where more than one household feeds off a single meter, do not qualify. The move to
combat this problem through indigence registries appears to run the risk of the very poor falling through the cracks
again, due to failure to register.
Government has recognised that poor households use multiple fuels. To this end value added tax was removed
from paraffin (DME, 2003) and in 2010 it was announced that the price of the Liquefied Petroleum Gas (LPG) will be
regulated. Further in recognising the needs of unelectrified households, national government, in its bid to close the
energy poverty gap, introduced policy with a wider approach covering ‘free basic energy’ and not just electricity. This
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took the form of the Free Basic Alternative Energy (FBAE) policy introduced in 2007; a subsidy intended to provide poor
households with alternative energy where electricity is not available. The objective of this policy is to provide indigent
households with the equivalent of R55 per month of free basic alternative fuels/technology in the form of paraffin and
LPG, among a list of other energy forms deemed appropriate by the municipality. However, implementation of this has
been problematic and most municipalities have failed to provide FBAE largely due to the fact it is hard to control and
administer, unlike FBE, which can be distributed at source.

What the indicators point to
Using electricity for lighting as a proxy for electrification, the 2007 StatsSA Community Survey shows the impressive
electrification achievement across South African cities.

Figures for the proportion of electrification by municipality range from 74% to 98%. In collecting the data StatsSA
simply asks if the household has access to electricity and DoEs not distinguish between formal and illegal connections,
nor backyard dwellers. Thus it is not clear what gets included or excluded in deriving the figures and municipalities are
not consistent across the country in the kinds of data they keep. However, the following can be noted:
Municipalities with a more rural component within the municipal boundaries appear to struggle the most in moving
to 100% electrification. This is a challenge, as the cost of electrification becomes prohibitive with the move away from
grid infrastructure. Often these areas fall within Eskom jurisdiction and there emerges some tension between who is
responsible for electrification. Cities and towns, who must report directly to residents, can find this lack of control over
the process frustrating.
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Only two municipalities in the study (city information provided to SEA 2009-10) reported on the use of the FBAE
subsidy. This is an indication of the lack of roll-out of this policy.
Poor households, even those that have access to electricity, continue to use a mix of fuels for reasons of access, e.g.
existing stove types may be non-electrical and to switch appliances is too costly, small amounts of liquid fuel can be
bought on credit in township areas, etc. This trend is visible in the Community Survey’s data, where a greater number
of households use fuels other than electricity for cooking. More detailed data showing fuel type used in low-income
households and in particular in informal settlements, would enhance our knowledge, and policy insight, relating to this
important area in the fight against poverty. In addition, more research linking the data to issues of indoor air pollution
and associated health problems such as TB and poisoning from children accidently drinking paraffin would enhance
our knowledge of the social cost of this.

Households also use multiple fuels for heating and cooling of homes. The majority of housing stock delivered by
government in the low-income housing programme, do not include ceilings in the top structure. There is very little
data available on houses that have ceilings. A recent survey of the Kuyasa CDM project in Khayelitsha, Cape Town,
shows that ceiling installation provides enormous value to residents through greatly improved thermal temperature,
greater protection against dust and sand, and a reduced need for polluting fuels.1 It is clear that a ceiling will make an
enormous difference to households in terms of ambient temperatures and costs of heating.
The inclusion of ceilings in low-income housing delivery has been mandatory in the Southern Cape Condensation
Area, due to an attempt to reduce incidences of TB, for many years now. The recently published National Building
Regulation part XA, which came into effect in November 2011, requires all new buildings to have ceilings, and includes
RDP houses in this. This is an important development.

1.
2.

Walsh, V et al. 2011. Improving living conditions in Kuyasa (Cape Town) through energy efficiency retrofits: the impact on low
impact communities.
'Clean' energy refers to non-indoor air-polluting fuels. This includes electricity and LPG.
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However, substantial housing stock already delivered still sits without ceilings. Data is limited, but cities are beginning
to tackle the retrofit of ceilings in these houses, such as in the Cosmo City (Johannesburg) and Mamre (Cape Town)
housing upgrade and climate-proofing initiatives. Nelson Mandela Bay has also gone beyond the minimum requirements
and shown best practice in delivering housing with insulated ceilings and inside and outside plastering (information
provided by cities to SEA, 2009-10). The retrofit of housing stock with ceilings offers huge benefits for residents and
may also contribute to local job-creation and skills development. Despite this opportunity, and recommendations to
take this area of work forward within the Working for Energy Programme, concerted progress here remains a challenge.

Way forward
When asked about FBAE, those living in informal settlements are clear that what they want is access to electricity.
Informality is not a short-term problem facing our cities. We know that the cost of providing formal housing means that
universal provision of housing and access to electricity will not happen in the foreseeable future. Government needs to
look at solutions that are broader than formal housing.
Current regulatory frameworks emphasise the provision of services to the formal housing sector, which results in
the informal sector falling through the cracks. If government is to provide 100% electrification, regulatory frameworks
need to be adjusted to provide electrification to informal settlements, given that the land is not suitable for permanent
electricity infrastructure. Thus, regulations should be flexible across the varied conditions within our cities and built
environments. They need to recognise and acknowledge the plight of the backyard dweller and informal residents.
Resources to support implementation and delivery must be made available if municipalities are going to be able to
act on new policy directions. Cities that have a clear policy around the electrification of informal areas (even on
unproclaimed land) seem to be moving ahead, such as Cape Town.
In order to tackle the challenges posed by informal settlements and energy poverty, capacity needs to be built at the
city level. National government must provide leadership and support, as well as devolve more authority to cities to act
locally. Informality issues need to be integrated into local and national policy, and aligned between the two spheres of
government.
Given the extent of energy poverty and informality in the country and in particular in our cities, and that this is an
area of anticipated growth, it is essential that government finds a way of collecting reliable data. It is only when a clear
picture is available that municipalities and national government will be able to come up with workable solutions and
policies that can redress the problem of energy poverty.

Case studies
Mamre ceilings retrofit (Cape Town)
• Retrofitting of 230 government-delivered low-cost housing in Mamre with
ceilings, through DANIDA funding
• Project led by City’s Environmental Department, working closely with its
Human Settlements Department and Mamre community
• Approximately 2 million government-delivered houses nationally are
without ceilings
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•

A house without a ceiling is baking hot in summer, and cold and
damp in winter. Ceilings drastically reduce energy requirements
for space heating, whilst also reducing condensation and,
therefore, the chance of damp-related illness, e.g. TB

•

Community involvement ensured the project ran smoothly and
the community had a sense of pride and ownership

•

Preference for ceiling retrofit were given to vulnerable groups,
e.g. elderly, unemployed, disabled, child-headed or single-parent
households

•

Local labour used for ceiling installation and survey data
gathering

3

FBAE pilot (Tshwane)
•

Pilot of Free Basic Alternative Energy (FBAE) through the
distribution of Liquified Petrolium Gas (LPG) in the un-electrified
Winterveld area, Tshwane.

•

Mayoral committee approval

•

Sent out a Request for Proposal to potential suppliers

•

Community engagement and education process, including
briefings on reason for project and expectations, along with fuel
use safety tips.

•

Initial appliance subsidy to enable switch to LPG

•

Presentation of FBAE vouchers and ID allowed one free fill of
LPG per month

•

Free LPG fill based on monetary value of 50 free kWh provided
in Free Basic Electricity subsidy. Roughly equalled the cost to fill
a 3kg LPG cylinder.

•

Cylinder owned, branded, maintained and managed by supplier

•

Challenges included an oil price hike, which increased LPG costs.
Supply could also not keep up with demand.
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4. The energy dimensions of a green
city economy
Framing the issue

I

n response to the imperatives of climate change and sustainability, and the historically coal- and oil-based energy
profile of the country, there is widespread recognition that renewable energy has to play a big part in the future
supply mix, and that energy efficiency needs to be implemented to a far greater degree than anything we have

engaged with so far. In addition, electricity prices are rising fast, accelerating the need for efficiency and prompting
the assessment of more cost-effective approaches to energy service provision.
This chapter focuses on the electricity sector. This sector offers the opportunity for green economic development in
the short-and medium term.1 Municipalities are critical to national success in meeting the challenges of sustainability

in the electricity sector, yet many remain in the domain of “just a business trying to keep the lights on” instead of
engaging with these challenges in a proactive way. Such a strategic focus, as opposed to purely operational, is
especially necessary for the larger city distributors. Not to engage with the strategic issues, addressing electricity
security, revenue, sector investment, low-carbon ‘profile’, is likely to lead to severe disadvantages in the medium and
long-term. Yet many cities lack the capacity and information to engage on a strategic level. In addition, whatever
strategic focus they had has often atrophied with the expectation of the Regional Electricity Distributors (REDs), which
dealt a blow to even basic forward-planning.

Current policies and progress
Many cities have now developed Energy and Climate Change Strategies (or similar) to guide the implementation
of renewable energy and energy efficiency. Most cities are undertaking a range of energy efficiency interventions
including public building audits and lighting retrofits and energy efficiency awareness campaigns or forums. National
Treasury, via the Department of Energy, is also funding about 19 municipalities with energy efficiency rollout as a part
of the Municipal Energy Efficiency and Demand-side Management Programme. The initiative covers streetlights, traffic
lights and other efficient lighting, and experience to date indicates that they are able to deliver more cost-effectively
than spending the equivalent money on electricity generation.2
A few large cities and metros are on the verge of implementing large-scale solar water heater rollout linked to the
availability of the rebate available from Eskom, and Nelson Mandela Bay Metropolitan Municipality has an impressive
low-income solar water heater rollout programme, with hundreds of systems being installed each week. However,
given that efficient water heaters are the ‘lowest hanging fruit’ amongst clean energy options, progress remains
disappointing. This reflects poorly on the country’s ability to plan and implement options which have clear financial,
social and environmental benefits, and highlights the impact of the capacity constraints faced by cities.
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Transport energy is also significant, but is dealt with in other chapters.
This data collation and analysis is being undertaken by Sustainable Energy Africa in partnership with the participating
Municipalities and Department of Energy. A full report is due to be published in 2012.
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Municipality

Solar water heater/equivalent technology initiatives

Buffalo City

None

Cape Town

2 300 SWHs rolled out to low-income households in Kuyasa. Currently working on RFP for mass SWH-rollout in mid-income
buildings. Target 300 000 by 2014.

Ekurhuleni

Rollout of SWH is taking place through a programme started in 2009.

eThekwini

Target to facilitate installation of 15,000 SWHs to mid- and upper-income homes by 2015, through voluntary, neighbourhood
(volume)-based programme. Target rollout of 10 000 SWH in low-income by end 2010 (9 000 completed to date).
Retrofits of hostel complexes to pilot 18 industrial SWHs.

Johannesburg

Rollout of approximately 1 660 SWHs to low-income households in Cosmo City and Alexandra Urban Renewal Projects. Planning
underway for mid-high income rollout.

Mbombela

Planning for a rollout project underway. MOU signed with Eskom and service provider.

Msunduzi

None

NMBMM

Pilot installation in 2009 of 1 000 low-pressure SWHs in low-income houses. In 2010 started roll out of 120 000 units for low cost
housing. Project still underway. This is the largest SWH rollout in the country to date.

Polokwane

None

Saldanha

None

Sedibeng

Currently in a process of installing 1 500 SWH units in a pilot project

Sol Plaatje

Eskom busy installing 8 – 10 000 SWHs in the DoRA-funded Municipal EEDSM Programme

Tshwane

More than 3 000 SWH rolled out in semi-rural, low-income areas not on grid.

4

At a national scale, major renewable electricity generation tenders are expected to deliver close to 4000MW of wind,
solar and other renewable electricity by 2016. This is very significant and represents a step-change in the electricity
profile of the country. At a city-level completed renewable energy projects include Cape Town’s purchases of 4.87GWh
per year from the Darling Wind Farm and eThekwini’s generation of 52,560 MWh per year from its landfill gas to
electricity projects at Bisasar Road and Mariannhill. A range of other small scale renewable options are being explored
around the country (e.g. mini-hydro and biogas). In addition, several hundred MW of solar PV is being installed preCOP17 in eThekwini and elsewhere. However, in spite of these efforts, nowhere DoEs renewable energy constitute
more than 0.5% of electricity supply at present.
In summary, while renewable and efficient energy interventions are starting to find traction in municipalities, they
are not yet mainstreamed, and have not yet substantially reduced the ‘dirty’ energy and carbon emissions profile of
cities. Taking such implementation to a scale where they become significant contributors to the energy performance
of cities is our current challenge.

3. Source: City official questionnaires, SEA 2009.
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What the indicators point to4
Energy use in cities remains fossil-fuel based, including electricity use, which is largely from coal-fired power stations.
Modelling indicates important opportunities for greater energy efficiency and renewable energy in the mix.

Way forward
Energy efficiency opportunities
Detailed modelling indicates that significant electricity energy efficiency opportunities common to all cities are located
in the mid-to-high-income residential sector (efficient water heating and lighting), and the commercial sector (lighting
and HVAC). Savings opportunities in the low-income residential sector are much less significant, and energy efficiency
implementation here contributes to the equity aspect of sustainable systems. While government electricity use is not
a major component of total city consumption, the efficiency opportunities are significant (streetlights, traffic lights,
pumps, buildings) and can be readily implemented. Industry energy efficiency opportunities – although more difficult
to generalise - are significant, particularly in the more industrial cities. Analyses indicate that there are vast energy
efficiency opportunities that are cost effective from an end-user perspective. This supports the common wisdom that
you get more out of a Rand spent saving energy than a Rand spent generating energy.
For many cities, electricity revenue surpluses are critical to cross-subsidise other city accounts. There are concerns
that mass energy efficiency programmes will threaten city financial soundness. However, it needs to be remembered
that efficiency is likely to impact on sales gradually, and analyses undertaken in one city indicate that annual tariff

4. The following sections draw extensively on the paper presented at the AMEU conference in October 2011: “Sustainable Energy
Provision Options for South African Cities” Mark Borchers, Sustainable Energy Africa. This paper was presented at the 2011
AMEU Convention in Cape Town, and published in the Proceedings of the 2011 AMEU Convention by EE Publishers,
www.eepublishers.co.za.
5. Source: SEA City data analysis, 2011.
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increases to compensate for revenue losses are small. Annual tariff increases can very easily compensate for potential
revenue losses without falling foul of NERSA scrutiny. In fact, most tariff adjustment calculations undertaken by cities
would account for this automatically.

Because energy efficiency is much more cost effective than generating more energy, customers will benefit as they will
save more money than what the tariff increase adds to their bills.

6. From Cape Town study.
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Making new buildings more efficient
An important efficiency intervention is to ensure that building planning approval criteria include mandatory energy
efficiency criteria. These efficiency requirements for all buildings are now included in part XA of the National Building
Regulations. Buildings use a significant component of city energy and therefore are a key arrow in the low-carbon
quiver for cities. It is important that all new buildings are required to be energy efficient, because each inefficient
building that is erected today commits a city to 40 to 60 years of inefficiency.

Renewable electricity – what’s needed?
The 2010 Integrated Resource Plan (IRP) is far more progressive in terms of renewable electricity generation than previous
IRPs. This is largely driven by the fact that a high-carbon future (i.e. coal-based electricity generation) will lead to serious
economic disadvantages and social risks. But if the country is to meet its commitments around a lower carbon profile
and be economically resilient in the face of global carbon pressures and local carbon taxes, more clean generation will be
required. Nuclear seems likely to turn out to be a more expensive option than several large renewable generation sources.
Yet renewables, such as wind and concentrated solar power (CSP), introduce variability into the generation mix, unlike the
base load capability of coal and nuclear. A smart future therefore will need to maximise the use of demand management
approaches (interruptible loads, time of use tariffs etc) in conjunction with a stronger renewable generation drive.
For a city to be sustainable into a carbon-constrained future it will therefore need to have a renewable energy focus beyond
the 2010 IRP and combine this with demand management measures, in addition to a strong energy efficiency focus.
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Renewable electricity – what’s feasible for cities?
Cities can consider entering into Power Purchase Agreements (PPAs) with large-scale renewable generation
companies. The current regulations do not preclude this. This can be demanding, however, and some officials may
see this as falling foul of the Municipal Financial Management Act as the price is likely to be higher than the average
Eskom price. Also, when large-scale generation options are brought onto the grid, they become significant influences
on the national grid operation, and so integration with national planning is necessary. This route is not straightforward.
Nevertheless, it can be done and is likely to be one of the few routes that will ensure a reasonably resilient city in the
face of carbon constraints.
Other smaller-scale options that can be considered by most municipalities include landfill gas generation, and
decentralised small-scale solar PV and wind generation.
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Landfill gas generation was pioneered by eThekwini, and although apparently financially and technically successful
today, it demanded a very dedicated focus for several years to work through the technical, social and bureaucratic
challenges that such projects encounter. While pioneer projects inevitably face greater such constraints than later
projects, landfill gas generation is still likely to be reasonably demanding on city resources. Forming Public Private
Partnerships to develop such projects is worth considering. A further uncertainty revolves around carbon revenue –
which is currently necessary to make such projects financially feasible. Although experts consider that carbon trading
will continue in one form or another, it is unclear what international financial mechanisms will be in place in future to
enable revenue from carbon trading. COP17 will hopefully clarify this to some extent.
Decentralised, net-metered solar PV generation systems are an inevitable part of the future. Prices of solar
PV have reduced to the extent that it may soon be the most financially sensible option for a business or household.
While these will take time to be major contributors to the supply mix, distributors need to plan for and facilitate
their adoption, as they will become an important part of a low-cost, low-carbon, economically resilient city. Such
planning will include demand-smoothing measures, because of the midday-peaking generation profile introduced by
PV. However we should not wait until this detailed planning has been done before we facilitate solar PV net-metering.
It will impact on the overall system slowly – a rollout of 10 000 systems of 5kW each will produce 50MW maximum and
contribute between 0.5% and 1% to total electricity output of a typical large city.
Small-scale net-metered wind generation prices are still relatively high, and thus will be adopted more slowly.
Wind costs are also site-specific, and will generally be focused on the windier, coastal areas.
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kW/
system

Capacity
Factor

No.
systems

Average
MW

Peak MW

% of City
MW

Annual
GWh

% of City
GWh

Wind

5

20%

10000

10

50

0.5%

87.6

0.6%

PV

5

25%

10000

12.5

50

0.6%

109.5

0.8%

10

10

0.5%

78.84

0.6%

Landfill gas

4

Some municipalities may have nearby perennial hydro resources that could provide cheap and reliable power. This is
very site specific, and generally considered in the higher rainfall and hilly/mountainous areas of the country. Sewage
methane power generation is generally more expensive than landfill gas generation, and is expected to contribute less
to city needs. It is nevertheless an exploitable renewable energy source for the future, and investigations into cost and
technical issues is underway.
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The need for strategic planning
Cities clearly have a strong role and mandate in several areas relevant to an economically and socially workable future.
The most obvious is energy efficiency, but also significant is landfill gas and small-scale net-metered renewable
generation. In addition, large-scale renewable generation PPAs can be considered, although cities will need to be
realistic in terms of the amount of effort required and the capacity to drive this, and complexities around national
planning coordination, amongst others.
For distributors to direct their supply systems in a way that supports broader city goals in the longer-term will require
something beyond “just keeping the lights on” approaches. Strategic planning is necessary. For many cities that used
to have this strategic capacity, the imminent promise of being subsumed into a RED put a stop to forward thinking, and
the capacity atrophied. Now with the REDs finally ditched, we need to take up this responsibility again. It is necessary
for a reasonably secure, prosperous future. There is usually no department in the city other than the distributor that has
the necessary background to take this on.
Business as usual is likely to result in expensive power systems, higher expenditure by users, and constrained
economic growth. To guide the city to a more sustainable, prosperous future, strategic planning is necessary. This will
need to involve:
•

Energy efficiency scale-up to massive proportions (it remains much cheaper to save energy than to generate it, and
savings are particularly valuable when distribution grids are reaching capacity)

•

Facilitation of net-metered solar PV implementation, and wind generation over time

•

Landfill gas generation project development (though we await clarity on the contribution international carbon
finance mechanisms can play in supporting this)

•

Optimising the use of demand-side management measures to accommodate increased renewable generation in
the mix, e.g. interruptible loads and time of use tariffs.

None of these by themselves are enough to produce the shifts necessary for a more workable future. The challenges
are such that we need all of them, even though they might have a small impact at first. Engagement with large-scale
renewable generation PPAs may be feasible, although capacity to pursue this route and coordination with national
planning remain issues to be resolved. Electricity departments will need to develop the ability for strategic planning
to guide this sector such that it supports a prosperous city in the future. Given that half of the current IRP’s demand
forecast was estimated municipal demand, it is also vital that the capacity to contribute accurate data and analysis to
this process is enhanced.
Electricity departments may be concerned that efficiency programmes will reduce their sales and revenue, and scaledown the important role of their department within the city. This seems mistaken. Departments that do not engage
in strong energy efficiency promotion and strategic renewable energy facilitation are likely to become less relevant to
the future than those that do. Energy is the life-blood of a city system, and tomorrow’s energy picture cannot look
like today’s. While we will always need the solid technical and financial capacity to “keep the lights on” in municipal
distributors, we also need a longer-term strategic approach to support city economic and social goals.
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Case studies
Cape Town: Darling Wind Farm (DWF)
•

South Africa’s first grid-connected, independent wind energy power-generating facility

•

4 x 1.3 MW wind turbines powered up in May 2008. 8.6 GWh/year.

•

Power Wheeling Agreement with Eskom

•

20-year Power Purchase Agreement between DWF and City of Cape Town. Power bought at
a premium and sold on to voluntary green customers.

•

Website: http://www.darlingwindfarm.co.za/

Nelson Mandela Bay: mass solar water heater (SWH) rollout to low-income
households
•

Municipality provided erf numbers & other relevant data; AES Solutions
implements.

•

Project linked to potential carbon project with 10-year life-span: funds for
community awareness raising and system maintenance.

•

Capital expenditure funds from National SWH EEDSM Grant Fund.

•

Goal: 120,000 SWHs (will cover every low-income household).

•

Installation started July 2010. By October 2010: 2,300 systems installed;
installation at rate of 194/day.

eThekwini: Landfill Gas CDM project
•

First electricity generation from landfill gas (methane) in South Africa.

•

Electricity sold under long-term Power Purchase Agreement with eThekwini.

•

Carbon finance channelled through sale of Certified Emission Reductions (CER).

•

Plants at Mariannhill (1 MW), La Mercy (0.5 MW) and Bisasar Road (6.5 MW).

•

Bisasar: electricity supply for 3,750 small houses; 20,000 tonnes carbon destroyed/month;
2-year payback.

•

Lessons learnt: CDM (Clean Development Mechanism) administratively onerous, but projects
not financially viable without CERs. La Mercy closure due to insufficient gas: verify gas amount
beforehand.

Cape Town: Kuyasa Energy Efficiency Project
•

Retrofitting of 2,300 low-income households in Kuyasa, Cape Town, with
efficient lighting, solar water heaters and ceilings: completed October
2010.

•

Africa’s first registered CDM project and awarded the Gold Standard.

•

Funding from Province, ICLEI and Department of Environmental Affairs.

•

Website: http://www.kuyasacdm.co.za/
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5. Transport and urban form
Framing the issue

S

outh African cities are generally sprawling, have inadequate public transport systems, and the poor are often
located far from economic opportunities. Our cities have been designed largely for private vehicles following
the North American city development model of the past century. The low cost of transport fuel has enabled our

sprawling growth. Public transport is not financially feasible in sprawling cities, and thus, while there is recognition that
public transport promotion is important for a sustainable and financially viable future, such initiatives need to go handin-hand with strong densification drives. Currently our cities are not sustainable, because transport systems remain
expensive and inefficient, do not enable the mobility of the poor adequately, and have high energy use per capita with
associated high greenhouse gas emissions.
The welfare of the poor is not well-supported with current city forms. Poor residents are much more
dependent on public transport than wealthier households, as illustrated in the table below. In fact, only 26% of South
Africans own a car. A well-developed public transport system is important to support the welfare of the low-income
group, enabling them to access the benefits of city life as well as commute to employment opportunities. Presently
poor households spend a large proportion of their income on mobility. A low-density city that prohibits public transport
is therefore a burden on the poor – particularly as they often live far from economic opportunities due to Apartheid’s
influence on the South African urban form, which has not been altered in the post-Apartheid South Africa.
Low-density also means expensive service provision. In a low-density city, the cost per capita of providing other
services and infrastructure such as water, electricity, sewage and solid waste removal, is higher, placing financial strain
on already cash-strapped cities, and compromising the ability to service residents.

1. Source: National Household Travel Survey, 2003.
28

The state of energy SA 2011

5

Current policies and progress
South African cities have come a long way since 1994. City departments now acknowledge that urban planning is a
key factor in moving to a sustainable city. A greater emphasis on public over private transport systems is beginning to
emerge in plans and budgets. Many cities have undertaken programmes towards improved public transport systems
(accelerated by hosting the 2010 World Cup) such as the Bus Rapid Transit Systems in Joburg (Rea Vaya) and Cape
Town (MyCiti), and the Gautrain. Densification is increasingly recognised as an important support for public transport
viability, and densification policies are in place in some cities. A few cities have also pioneered more sustainable spatial
planning approaches (notably Johannesburg and Nelson Mandela Bay), or are busy developing them (Cape Town).
Johannesburg has set a leading example here, with their comprehensive Policy for the Promotion of Energy Efficiency
in Land Use Development (see case study below).
However, implementation of the necessary measures to transform cities is slow. Densification remains a challenge,
as there are conflicting interests between short-term gains of property developers, city rates collection and resistance
to integration, and the long-term benefits of densification. It is difficult for cities to hold such long-term objectives
strongly in the face of constant short-term pressure from the private sector and politicians representing narrow
constituency interests. One of the problems has been that different modes of transport are mandates of different
spheres of government – national government allocates the budget for trains, provinces for most buses, while most
roads remain the mandate of local government. There is now a move to devolve all city transport mode mandates to
local government, which is expected to enable more integrated and effective city transport systems.

What the indicators point to
Public transport modal mix has hardly shifted, although future data may show an impact of the recent boost from
the Soccer World Cup investments in public transport. The split stands, on average, at around 50:50 public:private;
however, the majority of passenger-kilometres travelled reside within the public transport mode.

2. Source: SEA (City questionairres), 2011.
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There are clear links between the density of the settlement and the cost of providing public transport. For this reason
it is not feasible to develop a decent public transport system in a low-density city – it costs too much and typically has
relatively low occupancy and therefore limited revenue generation. And without decent public transport, energy use
and emissions from private vehicles remain very high and the poor are not mobile.
Density figures in this study are for the whole geographic area of the political municipal boundary, rather than the
city itself, making them look lower than they should, but showing very clearly the enormous financial constraint that
this presents for public transport development in the country.
City
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pers/ha

Cape Town

14

Johannesburg

24

Tshwane

11

Ekurhuleni

14

eThekwini

15

Nelson Mandela

20

Saldanha

0

Sedibeng

2

Buffalo City

3

Mbombela

2

Msunduzi

10

Polokwane

1

Sol Plaatje

1

3. Source: StatsSA Community Services, 2007.
4. Source: Vasconcellos, E.
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Way Forward
The following three areas of focus are all necessary components of a more efficient, sustainable city:
•

Land use changes

•

Public transport investment and promotion

•

Pricing disincentives for inefficient transport

Land-use and densification
Public transport modes use much less energy per passenger-kilometre, and therefore emit much less CO2, than private
vehicles, so a denser city is a more energy efficient city. In addition to densification, which shortens trip distances and
increases occupancy in public transport, the need for travel can be reduced via suitable mixed-use planning zones,
where, for example, employment and community facilities are all located around residential areas.
South African cities need to undergo a serious land-use transformation in which density is increased across the
board, and ideally, eased in the over-dense, low-income and informal settlements. Viability of investment in public
transport requires a doubling of current density figures. To transform a city in this way takes decades of applying
firm and consistent policies and strategies. South African cities generally are not rising to this challenge, which is
jeopardising the functionality of our future cities.

How to densify?
•

Insert enabling wording into high-level policies and strategies such as the Integrated Development Plan and Spatial
Development Framework.

•

Some cities may develop a separate densification policy or strategy.

•

It is very important to hold a firm Urban Edge if density is to increase. This should be stressed in higher level
documents, as well as Urban Edge policies if they exist.

•

Of critical importance is that the city Zoning Scheme – as the mandatory framework for urban development –
brings the densification and urban edge policies into force in the development approval process.

Public transport development
Public transport infrastructure development is expensive. Passenger rail is the most efficient, but has historically been
the mandate of national government. This and other capital-intensive public transport measures would need to form
part of longer-term planning, budget allocation and implementation. More medium-term and less expensive measures
include allocation of road space to public transport (taxis and buses), improving safety and reliability of current public
transport, promoting scholar buses, and having measures that target middle-income commuters who are most likely to
shift from private vehicles (high income commuters are generally more stubborn).

Pricing disincentives for private vehicles
Just providing decent public transport alone typically DoEs not result in the necessary substantial modal shift from private
vehicles - typically only around 10% shift as a result of public transport development.5 To have an effective shift it
is necessary to use pricing levers such as taxing fuels, vehicle purchase tax or congestion charges on private vehicle
use (although not all of these measures fall in the mandate of city government). This can result in a modal shift of
around 20%.

5. Strategies to reduce energy use in the Cape Town transport sector, Lisa Kane 2011
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Case studies
Nelson Mandela Bay Sustainable Community Planning Guide
This guide provides a wealth of information on spatial planning and other aspects of
community development. It covers:
•

the application of key development and planning principles to the six
functional elements of housing, work, services, transport, and community
character and identity;

•

a comprehensive overview of the planning process and the organisation,
management and co-ordination of stakeholders in the process – how
to achieve stakeholder and community participation and effective
communication as an essential component of the process.

Groundbreaking Johannesburg Policy for the promotion of energy efficiency in land-use
development
The City of Johannesburg has taken the lead in the critical task of transforming building and development approval
processes to ensure a resource-efficient and lower carbon end-result. They have developed a groundbreaking Policy for
the Promotion of Energy Efficiency in Land-use Development, with an associated manual and criteria for developers.
To establish the criteria as legally binding, they have included a clause in the Zoning Scheme requiring development
applications to comply with the abovementioned policy. This is important, as it would not have been mandatory
without such a clause. The policy has been officially approved by the City, and forms part of their overall approach to
reduce greenhouse gas emissions. The next step will be to build and develop the capacity and commitment of officials
to implement and manage the new approach.
The core areas covered by the policy are energy efficiency in building construction and operation, more sustainable
transport, waste recycling and improved water management. More specifically, the criteria cover the following areas:
•

Overall electricity consumption (per m2) and maximum electricity demand

•

Renewable energy use (such as from solar-PV panels)

•

Building design to reduce the need for heating, ventilation and cooling; for example, by using the sun for warmth
in winter and providing suitable shading for summer

•

Use of natural lighting rather than only artificial lighting

•

Energy efficient water heating through solar heating or heat pumps

•

Promoting public transport use by locating near a public transport node and encouraging cycling through provision
of cycling facilities

•

Supporting the firm holding of the urban edge and densification, because of the clear link between density and
energy use

•

Provision of adequate on-site facilities to encourage recycling of waste

•

Minimising storm-water runoff and maximising rainwater collection

Within each area there are a number of specific criteria. While some of the criteria are compulsory, others are optional
and are assigned points. The development achieves the necessary standard if all of the compulsory criteria are met,
plus a specified number of points are accumulated from the optional criteria. For example, in the case of commercial
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retail space, it is compulsory for annual mains electricity
consumption to be below 240 kWh/m2, but optional to fulfil
the ‘10% of annual electricity sourced from renewable energy
sources’ criterion (although the latter would provide 30 points
out of the total requirement of 100 points for that section).
Alternatively, if the developer obtains a suitable Green Star
rating from the Green Building Council of South Africa, it will
be deemed to satisfy the requirements of the above policy.
This avoids duplication of effort by the City.
The criteria were developed for the City by the CSIR, who
was asked to develop benchmarks for a range of land-use
types based on tried and tested implementation options. The
criteria are in accordance with SANS6 204 Energy Efficiency in
Buildings.

6. South African National Standard
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6. Governance
Framing the issue

T

he scale and pattern of energy use in cities is increasingly recognised as having significant implications for global
resource consumption, related issues of equity and poverty, and greenhouse gas emissions. Local government,
managing this built environment and providing services, is increasingly recognised as significantly located to

meet the looming environmental and economic challenges.
Just a decade ago the energy picture at the level of local government in South Africa was not even visible. For the
majority of local government politicians and officials the standard response to the issue of strategic energy management
was a blanket: ‘it’s not our mandate’. Local government, pressed to meet existing services, were very reluctant to go
beyond the operational functions around electricity distribution.
Today we have a detailed picture of urban energy consumption within the national energy picture and of the drivers
of energy consumption within cities. Nearly all metros and a few of the larger towns have energy and climate policies
in place. Regulation and guidelines promoting efficient building and development is underway nationally and locally
and in leading cities dedicated positions and structures (political and managerial) have been created, budgets allocated
and energy and climate performance management indicators instituted, to drive sustainable energy implementation.
Actual project implementation includes the full spectrum of efficiency projects (lighting, ceiling installations,
behaviour campaigns, and efficient appliances), efficient/solar water heating, efficient housing delivery, waste to energy
and other renewable energy developments, sustainable transport and urban planning initiatives. This is a significant
achievement, driven by a pioneering group of local government practitioners who effectively countered ‘it’s not our
mandate’ with: ‘the biggest risk lies in doing nothing’.
The ‘risk’, in a nutshell, is that our master resource, fossil fuel-based energy, is increasingly costly, both environmentally
and financially with decreasing oil production and increasing carbon costs. A ‘business as usual’ path will soon render
our current economy, society and urban systems unviable. Internationally, climate scientists and economists point to
a narrow window of opportunity between now and 2014 to get low-carbon economies going if we are to meet the
‘required by science’ challenge of 80% emissions reduction for climate stability by 2050.
New thinking across the globe – coming together at the Rio World Summit on Sustainable Development – highlighted
the enormity of the environmental resource challenges facing the world and noted the primary role of local (and in
particular urban) governments given that world population growth is massively concentrated in the urban areas of
developing countries. This period coincided with the democratic transition in South Africa and the developmental
mandate given to the new, unified, system of local government (as articulated in the Municipal Systems Act of
2000). This identified local government as a key platform for redistribution, predominantly through equitable service
delivery. New energy and climate legislation post-1994 also generates a new role for local government. The shift
from conventional supply-side approaches towards a greater emphasis on demand-side management and sustainable
development leads policy to implementation of actions located in the local government sphere: energy access for all,
building efficiency, roll-out of efficient water heating in the residential sector, to name but a few.

34

The state of energy SA 2011

6

Recent policy development at the national level has important ramifications for local government. The national
electricity generation crisis of 2008-9 saw the establishment of the National Electricity Response Task Team (NERT).
Local government was drawn into various NERT working groups. However, the only concrete programme emerging
from this was National Treasury’s DoRA-funded, Department of Energy-managed Municipal EEDSM Programme. This
3-year programme began in 19 municipalities, including the metros, in 2009. The focus is on public lighting, including
streetlights, traffic lights and public buildings. Although many cities, and the Department of Energy itself, have struggled
to find the capacity to manage and implement the programme and had little to show after the first year, the initiative
is now starting to show some impressive results. Experience still points to the need for ongoing capacity development
in this area at local and national level, particularly national programme management experience and capacity.
The draft National Climate Change Response White Paper (approved by Cabinet, and currently out for a final round of
public comment before going to parliament for adoption) notes particular issues related to urban form and development
and GHG emissions, and identified local government as an important partner in delivery of the policy. The mechanisms
through which climate response is to become integrated into local government work is through the Integrated
Development Plan and work is under way, in a partnership amongst the Departments of Environment and Cooperative
Governance and the South African Local Government Association to provide guidance and support to do this.
The Integrated Resource Plan 2010 and gives direction to national energy investment and development and has
substantial policy implications for local government. Local government forms the largest consumer ‘wedge’ in the
national demand forecast; yet the plan lacked a detailed analysis of city strategies and targets relating to demand and
the potential of energy efficiency. Also absent was transmission and distribution capacity modelling, which may have
had an impact on the consideration of areas such as embedded generation, efficiency and demand management.
These national policy and programme developments illustrate the need for greater consistency and understanding in
the approach to local government, particularly the large metros, which have a considerable role to play in the national
energy picture.
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What the indicators point to

Cape Town
Ekurhuleni
eThekwini
Joburg
Tshwane
NMBMM
Buffalo City
Mangaung
SPM
Polokwane
Saldanha
Sedibeng
Tlokwe
Mombombela
King Sabata
uMhlatuzi
uMsunduzi
2006
2011

It can be seen from the above table that the data collection and policy development put in place in the early years of
the last decade laid an important foundation for the substantial growth clearly visible across the spectrum of policy,
regulation, institutional development and implementation. The table also shows how energy management has been
mainstreamed into municipal management. In 2004, energy strategies were developed in a number of cities, but
are not yet visible in the overarching, legally mandated, development plan of municipalities. By 2007-09, this area of
work is included in a substantial number of the Integrated Development Plans (IDP). The experience has shown that
this is a critical step for these issues to find traction in cities, and the table indicates the growth in financial, human
and institutional capacity flowing from this. Another area where integration is becoming visible is the presence of
sustainable energy and climate change concerns within transport and planning frameworks (these documents must,
legally, address the strategic concerns of the IDP).
A concern, addressed in more detail in the Data and Methodology chapter, is the lack of capacity to ensure routine
collection of data. Both NERSA and the Joint Energy Statistics Task Team have indicated an interest to examine this area
and work towards the improvement of municipal data collection and management.
Cities have resisted the development of overt regulation through by-laws, such as solar water heating by-laws, but
some have brought much of the efficiency requirements in ‘under the radar’ so to speak, through the development
planning approval process. This was largely driven, it seems, through the electricity crisis of 2008-9. Electricity
departments began requesting developers to show how they had factored all efficiency considerations into plans. In
many cities and towns the inclusion of efficient water heating and lighting, and other efficiency considerations, have
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Smart meter roll out programme
underway

Community awareness program
around efficiency or climate
change

Engaged in lighting (street, traffic,
building) efficiency retrofit

Government housing delivery:
efficiency, notably ceilings,
included in TOR

efficient water heaitng/ SWH
programme underway

Renewable energy generation in
municipality or purchase

Implementation
Community ‐ commerce, citizens,
industry ‐ energy or climate forum

Budget allocated to energy and
climate change management

Energy and climate change
management structure

Dedicated energy and climate
change staff

Energy efficient building codes or
guidelines

Institutional development
Regulation relating to sustainable
energy development/emissions
reduction

Green procurement: efficiency an
asepct of fleet procurement

Transport plan incorporates low
carbon city goals

Planning framework speaks to
energy efficiency issues, e.g.
densification

Routinely collected energy and
climate related data

Energy and climate change visible
in IDP

Regulation
Energy and Climate Change
Strategy or policy

State of energy data report

Audit of municipal energy use

Data and policy
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become a de facto planning approval requirement. SANS 204, in effect from November 2011, has now regulated on
a set of minimum building development efficiency requirements. Some larger cities have developed Green Building
Guidelines that encourage a greater adoption of ‘best practice’ resource efficient development. Green procurement has
been implemented in some areas in city procurement, but broad take-up remains a challenge.
The institutional growth is really what marks the 2006-11 period. As noted above, key to this has been the
inclusion of these issues into the IDPs of cities. Some 12 new positions have been created across the City of Cape
Town, Johannesburg and eThekwini. These are mid-to-senior level professional positions and represent a substantial
channelling of resources into this area. They provide a visible demonstration of ‘green job’ development. A variety
of different institutional structures to address the work area have been developed in these cities. The detail of each
arrangement can be found in the City Notes attached, but the following is worth noting:
•

The initiation of an institutional capacity expansion was greatly enhanced through external, donor funding (this
was led by DANIDA through both the Sustainable Energy for Environment and Development (SEED) programme
and later the Urban Environmental Management Programme). This enabled the employment of an initial staff
member without having to wait for a new position to be created through the usual municipal channels. Once in
place, this dedicated capacity could drive the work to get institutional approval (IDP, etc) that enabled further posts
and management structures to be set up. This work will not happen where it is an add-on to an existing, already
stretched staff member's job description.

•

In Cape Town and Johannesburg the creation of a political link and an inter-departmental coordinating/management
structure has been vital.

•

eThekwini has harnessed strategic ‘muscle’ through location of its Energy Office within the Treasury Department.
This ensures direct access to key decision-makers and fast-tracking of project approval and implementation, with
innovative financial mechanisms to address financial barriers.

•

The institutional development in Cape Town and eThekwini has extended into the broader community through the
development of stakeholder energy fora, which operate as sites of information exchange into the commercial and
development sector.

•

These dedicated energy and climate ‘units’ have built up and developed an enormous wealth of experience that
represents a massive and important capacity development for the country.

Institutional development brings the inclusion of energy and climate targets into the Key Performance Areas of top
management. The anticipation is that mass-scale implementation will follow. Although not yet near the kind of scale
required to meet GHG emissions reduction targets, the first mass-scale implementation projects are underway: lowincome mass solar water heating rollouts in Nelson Mandela Bay and Sol Plaatje Municipality; innovative financing
and implementation programmes for rollout of efficient water heating in mid-to-high income households have been
designed and are, largely, poised to be delivered; efficient public lighting programmes across some 19 municipalities
through the DoRA-funded, DoE-managed EEDSM Programme has seen thousands of efficient lights installed across
street and traffic lighting; and renewable energy projects are under development – waste to energy, research into
micro-feed-in grid issues, and support to project developers within the Renewable Energy Bid (REBID) programme.1 The
lessons learnt with each implementation are enormous and should both improve and speed up further implementation.2
Support for local government in this area of work has also grown. The South African Local Government Network is
taking a leadership role through management of projects such as the Swiss Development Corporation Energy Efficiency
Programme in 5 mid-sized towns and the development, in partnership with the Departments of Environment and
Cooperative Government, of a toolkit to support municipal integration of climate change into Integrated Development
Plans. The South African Local Governments Association have also coordinated a political Climate Change Champions

1.
2.

The Department of Energy, supported by National Treasury, has issued a tender for 3725 MW of renewable electricity capacity
to be installed on the national grid by 2016 – called the REBID.
Sustainable Energy Africa’s City Energy Support Unit has various reports on aspects of the Municipal EEDSM programme.
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Committee. The SA Cities Network has focussed work on the development of renewable energy feasibility studies
across South African cities. They published their bi-annual State of Cities Report, with resilient cities addressed in
a comprehensive sustainability chapter, earlier in 2011. ICLEI Africa provides an international platform and learning
network for municipal climate change issues.
Sustainable Energy Africa’s (SEA) pioneering SEED programme, that first introduced concepts and tools for local level
sustainable energy management and renewable energy and energy efficiency implementation, has further extended
itself into urban planning and energy poverty associated with informality. Out of this work emerged the British High
Commission-funded City Energy Support Unit (CESU), which pursues the successful learning network approach SEA
has followed for the past fifteen years amongst South African cities. CESU also functions as a platform for urban energy
and climate learning and network purposes, providing support to local and nationl government.

Way forward
Significant work and policy development has been taking place. Yet substantial transformation of the existing system
remains a challenge. Cities are at the heart of implementing sustainable transport, changing urban form, energy
efficiency and embedded small scale renewable energy; yet the necessary capacity and institutional arrangements, as
well as linkages with national government around policy and regulatory issues, are still not adequately developed in
spite of the progress to date. These issues remain a critical focus for the country into the future.
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7. C onclusion
W

hilst it is clear that the cities in this report have made considerable progress in terms of identifying
the problems, developing strategies and policies, implementing institutional arrangements and addressing
problems associated with implementation and capacity building, much still needs to be done.

National Government has recognised the important role that cities play in responding to climate change both from
a mitigation and adaptation perspective. This is made clear in the National Climate Change Response White Paper,
which calls for:
•

a review of policy and legislation relating to local government functions and powers with respect to climate change

•

the examination of current fiscal measures and incentives for local government

•

development programmes to build capacity and knowledge-sharing and

•

to promote inter-governmental coordination.

All of this is critical in the way forward and it remains to be seen to what extent this will be implemented.
Data collection has been highlighted throughout this report as being problematic and needs to be addressed (again
this is something dealt with in the White Paper). The Joint Energy Statistics Task Team, involving both NERSA, DoE and
others, should take the lead here, and has indicated a keen interest.
Adapting and reviewing city revenue models is critical to implementation at the local level. Similarly, the human
capacity required to respond to the energy and climate challenges needs to be evaluated.
Issues around energy poverty need to be prioritised even though this sector consumes little energy. The problems
and costs associated with the fuels used are huge, plus the need to reduce poverty and inequality remains a high
priority for the country.
The metros are to a large extent well catered for in terms of the infrastructure in place and the priority afforded
them in terms of funding, profile, etc. We know from the research that the smaller towns and cities are growing and
these areas and need some focus.
South Africa has the resources to roll out renewable energy and substantial rollout is anticipated through the
Renewable Energy Bid. Embedded renewable generation within municipalities will be the next big goal to achieve and
the blockages to this need to be addressed to enable implementation.
Key stakeholders – government, civil society, business and citizens - need to work more closely together and be
conscious of their different interests and what drives their actions and decisions
Finally, we all need to change our behaviour, become more efficient in our use of energy from individuals, to
households, to commerce and big industry. This requires a major shift in how we act and think and points to increased
education and awareness
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S

ustainable energy development in our cities and towns is often not very visible to those located outside of the local government
arena, or outside of a municipality itself. These notes have been compiled in order to show the breadth of work underway:
policy, institutional and actual project implementation. The information has been provided to SEA by various city officials at

various times and makes no claim to be a comprehensive, or completely up to date, overview of all work being done.

Buffalo C ity Projects
Policy

State of Energy Report
The State of Energy Report provides an understanding of the energy supply and
consumption patterns within the municipality. The State of Energy Report was
released for public comment in July 2008. The Report is available at: http://www.
cityenergy.org.za/resources/state-energy-reports
Energy Policy and Strategy
An Energy Policy and Strategy has been developed and was approved in 2009.
Climate Change Strategy
A comprehensive Climate Change Vulnerability Assessment for the Amathole District
has been done. The municipality intends to develop a Climate Change Strategy to
coordinate its response to the climate impacts and vulnerabilities identified.

Energy
Efficiency

Streetlight retrofit
Buffalo City has participated in the Department of Energy’s EEDSM 3-year, DoRAfunded programme, undertaking the retrofit of streetlights. Their Streetlighting
retrofit has replaced approximately 4 784 Streetlights with efficient alternatives and
has achieved, after the first two years of the programme, an annual saving of 693,
408KWh and 691 tons of CO2.
Regulation for efficient development
All new development applications in the municipality are subjected to scrutiny in
terms of energy efficiency and are required to explore all efficiency possibilities
before final approval. A financial incentive is in place for new residential connections
that are able to reduce power requirements to a 40 Amp connection, as opposed to
the conventional 60 Amp connection.

Education &
Awareness

Transport Month
Transport Month is an annual national initiative by the Department of Roads and
Transport aimed at encouraging motorists to use public transport. Initiatives in
Buffalo city include the handing out of bicycles to learners and residents, and the
upgrading of the rail system. Transport Month was launched in 2008 and is held
every October.
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Integrated Metropolitan Environmental Policy (IMEP)
The IMEP forms the foundation for an environmental management strategy for
the City of Cape Town. The policy was officially adopted by the City of Cape Town
on 31 October 2001. The Energy and Climate Change Strategy arose out of the
IMEP.
Document: http://www.capetown.gov.za/en/EnvironmentalResourceManagement/
publications/Pages/PoliciesandStrategies.aspx
State of Energy Report
The State of Energy Report provides data on the City’s energy supply and demand.
Cape Town’s energy data report was the first undertaken in the country. This first
report was released in 2003, followed by a second updated report in 2007. The City
is currently working on releasing another update this year (2011).
Document: http://www.cityenergy.org.za/resources/state-energy-reports
Energy and Climate Change Strategy
Cape Town’s Energy and Climate Change Strategy prioritises those energy issues
central to the achieving the strategic objectives of the municipality. The document
covers energy policy, demand and supply options, and energy issues, such as
energy security, energy access and climate change. The Strategy outlined a 5-year
energy plan with targets for climate change mitigation and energy sustainability.
The first draft was completed in 2003 and the final document was approved in
2006.
Document: http://www.capetown.gov.za/en/EnvironmentalResourceManagement/
publications/Pages/PoliciesandStrategies.aspx
Integrated Development Plan (IDP)
In 2009 the City’s IDP incorporated, for the first time, Energy for a Sustainable City
as one of its eight Strategic Focus Areas.
Video on IDP: http://www.capetown.gov.za/en/IDP/Pages/City5yrPlanVidOct2010.
aspx
Document: http://www.capetown.gov.za/en/IDP/Pages/PreviousIDPs.aspx
Integrated Transport Plan (ITP)
The Integrated Transport Plan (ITP), part of the City’s 5-year IDP, aims to move
the City towards a sustainable transport system through the promotion of quality
public transport and non-motorised transport facilities; addressing issues such as
the growing demand for transport services, the condition of the transport network
and infrastructure and proposed action plans and budgets for transport projects
over a 10-year period. The ITP is updated annualy.
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Cape Town Spatial Development Framework (CTSDF)
The CTSDF forms part of the City’s 5-year IDP, and will guide the physical
development of Cape Town. The CTSDF aims to direct the City towards a low-carbon
development path, through the better distribution of economic opportunities, work
places, shops and trading areas, and a focus on public transport and densification.
The CTSDF has been endorsed by Council and submitted to the Western Cape
Provincial Government for approval.
Framework for Adaptation to Climate Change in the City of Cape Town
The Framework for Adaptation to Climate Change, produced in 2006, provides an
overarching framework for a city-wide consolidated and co-ordinated approach
to reducing vulnerability to climate change impacts. By following this framework,
a City Adaptation Plan of Action (CAPA) was developed and necessary resources
mobilised for its implementation. The CAPA includes a review of the City’s liabilities
with respect to climate change; the incorporation of climate change elements into
development approvals; and the establishment of a Coastal Protection Zone.
Document: http://www.capetown.gov.za/en/EnvironmentalResourceManagement/
EnergyEfficiency/Pages/PolicyandStrategyDocuments.aspx
Energy Efficient Water-Heating By-Law
The By-law will oblige all new and renovated buildings above a certain cost
(R500 000 as the initial proposed figure; set to rise over time) to meet at least 60%
of their hot water needs through efficient water heating methods, e.g. solar water
heaters and heat pumps. It includes detailed installation standards, certification of
the installer and the declaration of daily hot water output. The By-law is currently in
draft format.
Green Building Guidelines
The Green Building Guidelines promote the sustainable use of resources in the
design, construction, renovation, and operation of buildings and developments. This
Policy is currently in draft format and out for public comment.
Website: http://www.capetown.gov.za/en/EnvironmentalResourceManagement/
EnergyEfficiency/Pages/GreenBuildingGuidlines.aspx
Documents: http://www.capetown.gov.za/en/EnvironmentalResourceManagement/
publications/Pages/GreenBuilding.aspx
Micro Turbine Regulations
Regulations for the installation of micro turbines (e.g. wind) are currently in
development.
Green Procurement Policy
The City’s Green Procurement Policy looks at the procurement of more energy
efficient stocks, e.g. the consideration of energy efficiency in fleet tenders, etc.
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Section 80 Energy Committee
A Section 80 Energy Committee was formed to drive energy work within the City;
focusing on energy security, carbon mitigation and climate change impacts through
the consideration of non-fossil-fuel generated energy sources, and renewable
energy and fuels. The committee is made up of councillors, who advise the Mayor
and Mayoral Committee. The overarching work stream is the Energy and Climate
Change Strategy. The Energy Committee has been meeting consistently since July
2008.
Executive Management Team (EMT) Sub-Committee on Energy and Climate Change
The EMT Sub-committee reports to the Section 80 Energy Committee and is made
up of 3 work streams: Energy security and carbon mitigation; Communication and
education; and Adaptation and climate resilience. The Committee is ongoing and
was formed concomitantly with the Section 80 Energy Committee.
Energy and Climate Change Action Plan (ECAP)
The City’s comprehensive ECAP comprises 50 programme areas and more than 120
projects. The ECAP operationalises the City’s commitments; forming the basis to
prioritise, budget for, implement, monitor and evaluate the energy and climate
change programme. The ECAP has 10 key objectives, which broadly cover the areas
of energy efficiency and renewable energy, efficient municipal operations, climate
change adaptation, resilience within low income communities, public transport
development and the development of an energy sector supporting local economic
development.

Energy
Efficiency

EFFICIENT WATER HEATING: SOLAR WATER HEATERS (SWHs)
Mass Solar Water Heater rollout
The City is developing a SWH mass rollout plan with a target of 300,000 SWHs by
2014. When fully implemented, it will reduce demand by 600 GWhs (6% of current
consumption). The programme targets both mid to high income and low income
households.
BUILDINGS
Promoting Sustainable Livelihoods Interventions through Energy and Climate
Change Interventions
The Sustainable Livelihoods and Greening Programmes Unit within the
Environmental Resource Management Department will pilot a range of sustainability
interventions that will focus on energy efficiency, resource conservation, poverty
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alleviation and the promotion of a better quality of life, towards rendering
communities more resilient to the effects of climate change. A monitoring and
evaluation system will be set up to assess user satisfaction and perceptions,
resource consumption demand profiles, carbon emission reductions, sustainability
of interventions, contractor perception, integration of mechanisms into project
process, and upgrade development including costs differentials. A set of tools will be
developed for the Housing department to ensure the lessons are mainstreamed and
replicated.
Community Residential Units (CRU) Pilot Project
The CRU is a national funded programme, with a total project budget of R300 million.
The City, through the Housing Dept, will be implementing a pilot project to upgrade
approximately 7 775 of its 45 000 council-owned rental housing units in 8 identified
areas: Manenburg, Oostenberg, Elsies River, Woodlands, Heideveld, Hanover Park,
Kewtown and Ottery. The units comprise semi-detached Maisonettes, walk-up flats
and some single-story houses. Upgrades include the installation of ceilings. The
project started in July 2008. Phase one will be completed by June 2011. The bulk of
the refurbishments took place by June 2010 (upgrading 30 units per day).
Website: http://www.capetown.gov.za/en/MediaReleases/Pages/
Residentshelpplanupgradeof7700councilrentalunits.aspx
Energy Efficiency in Council Buildings Programme
An energy efficiency retrofit is taking place in 3 council buildings. The retrofitting
measures are to the value of R1 million and include the installation of SWHs. This is
due for completion in September 2010
Kuyasa Energy Efficiency Project
The Kuyasa project was a pilot project that involved the installation of solar water
heaters, insulated ceilings and efficient lighting in 2,300 houses. It became Africa’s
first registered CDM (Clean Development Mechanism) project and was awarded the
Gold Standard. The project was designed in partnership with SouthSouthNorth, and
funding came from Province, ICLEI and DEAT. The project design took 3 years and was
registered as a CDM project in August 2005. The retrofit took place in 2009. Savings
of electricity consumption results in emission reductions of about 2.85 tonnes of CO2
per household per year. The project was awarded joint third place in Point Carbon’s
Best CDM Project 2004 Competition at the Carbon Market Insights Conference in
Amsterdam. It also received a Platinum Impumelelo Award in 2010.
The City is pursuing thermal efficiency in all its new housing projects.
Websites:
•• http://www.capetown.gov.za/en/EnvironmentalResourceManagement/projects/
ClimateChange/Pages/KuyasaEnergyEfficiencyProject.aspx
•• http://www.kuyasacdm.co.za/
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Older RDP housing ceiling retrofit
The City’s Mamre ceiling pilot project, along with the Kuyasa ceilings installations,
are the basis for plans to roll out a large-scale programme to retrofit all existing RDP
housing built without ceilings (the ceilings subsidy was added in 2005), facilitated by
the City.
PUBLIC LIGHTING
Cape Town has participated in the Department of Energy’s EEDSM 3-year, DoRAfunded programme, undertaking the retrofit of street and traffic lights, as well as
lighting in public buildings. Their Streetlighting retrofit has replaced approximately
6 360 Streetlights with efficient alternatives and has achieved, after the first two
years of the programme, an annual saving of 841 690kWh and 838 tons of CO2.
Building audits and retrofit of lighting in public buildings and ongoing retrofit of
traffic lighting is also being undertaken in this project.
Traffic lights at 36 intersections in the City were retrofitted with LED bulbs in the
Green Goal programme, as part of the City environmental efforts around FIFA 2010
hosting.
TRANSPORT
Integrated Rapid Transit (IRT) Programme
The IRT Programme seeks to integrate all transport options and provide efficient
public transport. Measures include a priority rail plan, Bus Rapid Transit,
improvements to conventional bus and minibus operations, cycle-ways and bicycle
parking, pedestrian and urban space upgrades, metered taxi integration, and parkand ride facilities. The first phase of the IRT will be operational in 2010.
Website: http://www.capetown.gov.za/en/irt/Pages/default.aspx
Bus Rapid Transit (BRT)
The BRT is a mass road-based public transport system that mimics a rail system.
Features include dedicated bus lanes, a higher frequency service, increased capacity,
and reduced operator costs. The BRT will consist of a network of trunk routes and
feeder systems. Trunk services run on dedicated busways, whilst feeder systems run
on normal streets. All buses are to meet Euro III emission requirements. The City is
developing an application to obtain carbon credits for emission reduction.
Operators will be paid according to kilometres driven, not the amount of customers.
Customer fare collection will be independently operated and there will be
automatic fare collection and verification technology. The whole system will be
managed through a centralised control centre. The BRT implementation framework
was completed in March 2007. Construction began in November 2008.
Website: http://www.capetown.gov.za/en/irt/Pages/default.aspx
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Bus and Minibus Taxi (BMT) lane
A lane on the N2 was converted into a dedicated lane for buses and minibus taxis
during peak traffic hours. This came into effect in 2007 and has been extremely
successful.
Non-Motorised Mobility Programme
The City is proposing several projects to promote non-motorised transport (NMT)
including: the enhancement of pedestrian and cycling facilities; dedicated cycle
lanes and a Bicycle Master Plan. Dedicated cycle lanes have been completed in
a number of areas and the work towards appointing consultants to develop the
Bicycle Master Plan, infrastructure audit and traffic calming measures work has been
initiated.
The City participates in a monthly NMT Forum, which includes the Bicycle
Empowerment Network, the Pedal Power Association, Uluvo, UCT and the Provincial
Public Works Department, amongst others.

Renewable
Energy

Green Electricity Purchase: Darling Wind Farm (DWF)
The DWF has a capacity of 5 MW of wind-generated electricity and is the first
grid-connected, independent wind energy power-generating facility in South
Africa. The project was developed with funding from DANIDA (Danish International
Development Agency), a loan from the Development Bank of SA and investment
by the Central Energy Fund. The DWF Company signed a 20-year Power Purchase
Agreement with the City, which effectively ensured the viability of the project. They
also pioneered the first Power Wheeling Agreement with Eskom. Power is purchased
at a premium from the DWF, and sold on to voluntary green customers through
the financial mechanism of Green Electricity Certificates. A Green Power Guarantee
Scheme acts as a financial support mechanism to minimise some of the City’s risk
where the uptake of green power may not equal 100% sale of the power purchased
from DWF. The Power Purchase Agreement was signed in 2006. The DWF officially
began generating in May 2008.
Website: http://www.capetown.gov.za/en/electricity/GreenElectricity/Pages/default.
aspx
Waste to Energy
The City is developing a CDM landfill biogas programme for its landfill sites. It is
intended that the methane-rich biogas will be used to generate electricity. There are
also pilot projects on bio-energy sourced from the anaerobic digestion of sewage
and solid waste. Together with SANERI (South African National Energy Research
Institute), the City is pursuing further uses of biogas for electricity generation,
thermal and heating uses, and for transport.
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Environmental Awareness and Education Programmes
Interventions include communication regarding energy-saving tips in staff newsletters,
energy and climate related articles in CityNews and Enviroworks, exhibitions and
website information. Awareness campaigns include the Smart Living Campaign, the
Electricity Savings campaign, and the hosting of education programmes like the Youth
Environmental Schools (YES) Programme. City-supported publications include Cape
Town: New Energy City, an environmental magazine, Green Audit Toolkit, Food and
Climate Change – Smart Eating Toolkit, the Smart Events and Smart Living Handbooks.
Electricity Savings Campaign
Cape Town’s recently launched award-winning Electricity Savings campaign targets
residential consumers to reduce electricity consumption. It promotes efficient
technologies and behaviour. In addition, the campaign supports an Energy Efficiency
Forum that supports commercial facility managers and currently has 200 (and
growing) participating companies. A Large Consumers Group also exists, which shares
information on national government consumption reduction requirements and how to
achieve these.
A video linked to the campaign can be found here: http://www.capetown.gov.za/en/
Pages/AthTowersSmartSave.aspx
Smart Living Handbook and Campaign
The Smart Living Handbook is an education and awareness-raising tool on sustainable
living through resource conservation. Four themes are covered: water, waste, energy
and biodiversity. An associated Smart Living Campaign has seen the handbook
used in training and capacity building in commercial institutions, amongst City
staff, communities and schools. The first edition of the Smart Living Handbook was
published in 2007, and an updated and revamped edition was published in May 2011.
Document: http://www.capetown.gov.za/smartlivinghandbook
Youth Environmental School Programme (YES)
The YES programme is a year-long programme of activities for all schools in Cape
Town, which presents curriculum based, interactive programmes around Biodiversity,
Sustainable Transport, Energy and Climate Change, etc. YES reaches about 50,000
learners at 55% of schools across Cape Town annually. The Global Change and Green
Audit Project is a further schools programme designed to support learners to do ecoaudits and retrofit programmes in schools.
Website: http://www.capetown.gov.za/EN/
ENVIRONMENTALRESOURCEMANAGEMENT/YES/Pages/default.aspx
Transport Month
The City focuses on awareness-raising during transport month. Activities include the
initiation of various transport projects, bicycle rides, media events, and conferences,
amongst others.
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State of Energy Report
The State of Energy Report was prepared in order to obtain a situational assessment
and “baseline information analysis” of energy in the municipality. The Report was
completed in March 2005.
Document: http://www.cityenergy.org.za/resources/state-energy-reports
Energy and Climate Change Strategy
Building on the energy analysis, this Strategy aims to integrate and entrench
sustainable energy approaches and practices at the local level, through the
prioritization and co-ordination of energy and climate change activities. Core
focus areas include energy efficiency and reduced municipal energy consumption,
renewable energy development and efficient water heating programmes and
introduction of ceilings into low income government delivered housing. The first
draft was developed in 2005 and the Strategy was launched in September 2007.
Document: http://www.cityenergy.org.za/resources/energy-strategies
Climate Change Vulnerability and Adaptation Study
A Vulnerability and Adaptation study to assess the municipality’s current and
future vulnerabilities to climate change and it capacity to adapt to changes is under
consideration.
EnerKey Module 6 – Climate Protection and CDM
Ekurhuleni is a partner in the EnerKey Programme, a research programme initiated
between South Africa and Germany to promote and develop innovative projects in
urban energy supply in the three major metros in Gauteng Province. This is a 7 year
programme, initiated in 2006.
Website: www.enerkey.info
Electricity tariff
Ekurhuleni has implemented an aggressive tariff structure for high-end consumers.
The more electricity used, the more is charged per kWh. A high penalty of R1 per
unit is applied to residential users consuming over 2500kWh per month. Network
Access Charges and surcharges were also introduced for commercial and industrial
consumers. The tariffs are designed with an element of seasonality, whereby one
pays more for winter consumption.
A lifeline tariff was introduced, whereby 100kWh of free units, limited at 20 Amps,
are available to all users.
Integrated Transport Plan (ITP)
The focus of the ITP in Ekurhuleni is to establish a Transport Authority and develop

50

C ity notes

Ekurhuleni Metropolitan Municipality Projects
Policy

an integrated transport network. The rail component of the public transport
system has been identified for further development, along with transport demand
management. The plan was completed in 2007.
Pedestrian and Bicycle Strategies
An overarching strategy for Non-Motorised Transport (NMT) was developed
in 2007. The aim is to expand and improve all transport facilities to encourage
effective use by pedestrians and cyclists. Goals include safety improvement for
pedestrians, development of a Strategic Bicycle Strategy and to further develop and
improve knowledge about NMT and an effective implementation plan for various
pilot areas.
Energy Efficiency in Council Buildings and on Council Premises
The need for an energy efficiency policy was identified by the Department of
Municipal Infrastructure. The policy aims to optimize the use of resources in
municipal buildings and to reduce the amount of waste produced. The Directorate
of Electricity wrote and developed the policy, which was adopted in 2002.
Residential Densification Strategy
The aim of the Densification Strategy is to provide guidance to Ekurhuleni officials,
planners, developers and the public regarding the densification of Ekurhuleni. The
document is a broad metro-wide strategy, which is to be incorporated into and
applied to any new or revised policy documents.
Document: http://www.ekurhuleni.com/content/view/949/492/

Institutional

City Energy Strategy (CES) Committee
The CES Committee oversees the implementation of the city’s Energy and Climate
Change Strategy. Meetings are held every second month.
Internal Energy Task Team
The Energy Task Team consists of representatives working in various
departments and on various projects, including Environment and Tourism,
Municipal Infrastructure, RTCW, Health and Social, Development Planning, IDP,
Communications and Marketing, and LED.
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METERING
Electricity Metering
An Internet metering system has been implemented whereby approximately 1 500
commercial and light industrial consumers, as well as council-owned buildings, have
their energy use metered via the Internet (a switch from kVA demand meters to
internet-based). Consumers and officials are able to check their live consumption
data, which is updated every 30mins. Consumers can set their own consumption limits
and gain access to advice on reaching the 10% national savings target. The switch to
internet metering is fully funded by the municipality at no cost to the consumer.
A resolution was passed by council to have conventional meters converted to
prepayment meters at 20% of the actual cost, which works out to R340/meter.
EFFICIENT WATER HEATING: SOLAR WATER HEATERS (SWHs)
Council-Owned Entities
SWHs are being installed in various council owned depots, admin offices and hostels.
SWH roll-out to mid- to high-income households
The Ekurhuleni Metropolitan Municipality (EMM) has recently signed an agreement
with the Central Energy Fund (CEF), allowing the latter to run a solar water heater
(SWH) rollout programme in the Metro aimed at mid- to high-income residents. The
agreement allows CEF to approach creditworthy customers on the EMM database and
offer them a choice of attractive financial solutions for a range of SWHs.
EMM is also partnering with Sustainable Energy Africa (SEA) in an effort to develop
and implement a low-income SWH solution. SEA will also be assisting the Metro in
investigating the possibility of an energy efficient water heating bylaw, which will
ensure that all new houses built in the Metro would be obliged to install a SWH or a
heat pump instead of an electric geyser. The Metro has a SWH implementation target
of 20 000 units by 2010.
BUILDINGS
City Building Audits and Retrofitting of Council Buildings
Currently 5 civic centre complexes and 20 depots have been retrofitted with energy
efficiency interventions, with roll-out planned for 200 other municipal buildings.
Much of the initial work was funded through the Danida UEMP Programme. Measures
implemented included replacement of incandescent lights with CFLs, replacement
of cool-beam down lighters with LED lights, replacement of urns and kettles with
hydroboils, and the installation of geyser and lighting timers.
In Edenvale Civic Centre an Energy Management System was installed to record
and monitor energy consumption. A full energy audit took place followed by the
installation of various energy efficient measures, which included SWHs, reflective
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roof surfacing, geyser timers, energy efficient lighting, night time solar-based
lighting, motion sensors in common areas, and electronic ballast on fluorescent
lighting, upgrading to an energy efficient air conditioning system, revamping of
electrical wiring, and the sealing of windows and doors. An Energy Management
Organisation was established to drive an energy efficiency awareness campaign. A
53% savings was realised, with over 320 000 kWh saved per year. CO2 was reduced
by 308 tonnes/yr. The payback time was 1.2 years.
Website: www.ekurhuleni.com/ekurhuleni/index.jsp
Retrofitting of council-owned rental units
Ekurhuleni owns 51 flats that are rented out to the community. Low-flow shower
heads, CFLs and geyser timers are to be installed in as many flats as possible.
Monitoring of energy savings will be undertaken.
Energy Efficiency of Municipal Depots
The project established an energy consumption baseline for municipal waste
and parks depots, as well as identified energy management opportunities.
Energy audits were undertaken to assess current energy use patterns and savings
opportunities through various energy efficiency implementation measures.
Chief Albert Luthuli Extension 6 housing project
The Chief Albert Luthuli Housing project is a mixed-income development, featuring
both bonded and government-subsidised houses, as well as amenities such as
parks, clinics, schools and police and fire stations. Approximately 2000 units will
be provided. The project is a public/private partnership amongst the Gauteng
Department of Housing, Ekurhuleni Metropolitan Municipality and ABSA bank. The
proposal was to turn the housing development into an eco-housing development,
with emphasis on energy efficiency. The project was at a green fields stage and
therefore allowed for incorporation of energy efficient design. Planned energy
efficiency interventions of the building shell included sun-shading, north-facing
orientation, a ceiling, roof insulation and partitioning. Water heating and lighting
interventions included the installation of CFLs, SWHs, low-flow showerheads and
the insulation of geyser pipes. Funding was sourced from DANIDA and the Eskom
DSM programme. There is also the possibility of SWH co-funding from ABSA and
the registering of the project for CDM funding. The project was launched in July
2007.
TRANSPORT
Conversion of Vehicles to Natural Gas
Using ICLEI funding 15 council vehicles are currently running on LPG and 10 will be
converted to run on natural gas.
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LIGHTING
Streetlight retrofit
EMM has participated in the Department of Energy’s EEDSM 3-year, DoRA-funded
programme, undertaking the retrofit of streetlights.
LED Traffic Lights
EMM is cuurently investigating the sustainability and energy efficiency of its traffic
signals. The intention is to enhance the general traffic flow, traffic safety and traffic
management and control.
LED Streetlight Study
A study is being conducted the explore the use of various brands of LEDs in
streetlighting. Included in the study are efficacy criteria, maintenance, specifications
and life-cycle costs. The project includes a pilot installation of the preferred
technology.

Renewable
Energy

WASTE TO ENERGY
Landfill Gas Recovery
Methane gas recovery is taking place at 4 municipal landfill sites: Weltevreden,
Rooikraal, Simmer & Jack and Rietfontein. CO2 reduction for the period from
2008 to 2012 is expected to be 1.1 million tonnes. Phase 1 of the project will flare
the methane gas; Phase 2 plans to convert it to electricity (5MW potential each
at Weltevreden and Rooikrans). Over 55 000 tonnes of CO2 equivalent has been
avoided since July 2008.
Endesa Generacion (Spain) signed an Emission Reduction Purchase Agreement
(ERPA) with Ekurhuleni to purchase a minimum of 800 000 Certified Emission
Reductions (CERs) at a fixed price from 2008 to 2012.
The biggest issue raised was that according to the Municipal Financial Management
Act Section 33 process, a municipality is not allowed to bind themselves financially
to a project for longer than 3 years (as in this case). Ekurhuleni has consulted with
relevant authorities to abandon the 3 year period. Resolution is still pending.
The pre-feasibility study was concluded March 2005. Construction works were
completed May/June 2008. The ERPA was signed in May 2007. The project was
registered as a CDM project in mid-2009, in order to sell Certified Emissions
Reductions. The bid for planning, design and construction monitoring was
advertised in late 2009.
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Greening of RDP Houses with intention of Carbon Offsetting
The project aims to plant trees in RDP settlements to green the area and offset
carbon production. The Parks directorate is responsible for project implementation.

Education &
Awareness

Ekurhuleni Youth Environment (EYE)
The EYE promotes environmental education and awareness through education
and awareness programmes, and workshops. One of the focus areas is Energy
and Climate. Objectives are to create sustainable employment opportunities,
develop the skills of the youth, and develop the capacity of youth in environmental
management.
Climate Change Hand Book
The Climate Change Hand Book will be used to raise awareness on climate change.
The booklet will provide information on climate change impacts, mitigation options
and adaptation strategies.
Basa Njengo Magogo (BNM)
The BNM project is part of the Clean Fires Campaign and introduces a low smoke
emission method of making coal and wood fires in the local informal settlements.
17 informal settlements were identified, with a target of 20 000 houses. Trained field
workers went on house-to-house visits during fire-making periods to demonstrate
the new fire burning method. Awareness was created in the communities around
health impacts related to smoke inhalation, and the smoke reduction from using the
BNM method.
Results were a reduction in smoke particulates and sulphur dioxide measures at
ambient stations close to BNM implementation areas, a reduction in respiratoryrelated problems, and savings in coal use.
Transport Month
Transport month occurs every October and includes initiatives such as the
encouragement of lift clubbing for residents and the municipality’s employees,
which is aimed at reducing traffic congestion, vehicle emissions and road accidents.
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State of Energy Report
After the identification of energy usage as a key concern in the State of
Environment Report, the State of Energy Report was published in 2006. The report
provides a detailed energy usage overview for each sector; with trends, data gaps,
and links to other initiatives and opportunities for energy efficiency. The report
also identifies sustainability priorities across the sectors, including access to energy,
affordability and social welfare, climate change and local atmospheric pollution. In
addition, it assists in informing the development of the Energy Strategy.
Website: http://www.durban.gov.za/durban/services/environment/energy/
ethekwini-municipality-state-of-energy-report
Energy Strategy
A pivotal recommendation of the State of Energy Report was the development
of a cross-sectoral Energy Strategy for eThekwini Municipality with specific
sustainability objectives identified for input into an Energy Strategy. The strategy
was drafted in 2008 and in September 2009, the eThekwini Council adopted the
eThekwini Energy Strategy. Interventions are identified across key city sectors,
residential, industrial/commercial, transport and local authority. Actions are
considered pragmatic and implementable and go a long way to creating a
framework for the operation of the energy office in the city. The key constraint
with the Energy Strategy is the specific focus on energy efficiency. The strategy
provides very little direction on renewable energy or climate change mitigation
within the city.
Energy Use Profile
eThekwini is undertaking the following:
•• Identifying and quantifying the energy use of various Durban customers/
functions (e.g. hotels, restaurants, etc)
•• Identifying and quantifying the energy use of council owned property
•• Identifying and quantifying sectoral energy usage, i.e. the split between the
domestic and business sectors
•• Creating a supplier database of potential energy efficient products and services
•• Analysis of customer load and application of tariffs
Greenhouse Gas Emissions Inventories (GHGEI)
During December 2010 eThekwini Municipality became a signatory of the Mexico
City Pact. This pact commits the municipality to register its emission inventories.
Under point 4 of the pact the following further detail is provided “With a view to
launch and follow-up on our commitments, we will enter our climate actions in
the Carbon Cities Climate Registry. Acknowledging our common but differentiated
responsibilities in responding to climate change, we agree to make our actions
transparent and provide regular information and data so that our efforts can be
measured, reported and verified.”
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The eThekwini Municipality has therefore commissioned a greenhouse gas
inventory for the 2010 calendar year. Based on the experience of developing
the inventory, the service provider is in the process of establishing a system for
developing and reporting the GHGEI on an annual basis. The inventory is to be
launched in November 2011.

Institutional

Electricity Department
The Electricity Department’s role is to ensure the appropriate and sustainable
provision of electricity supplies to consumers within the licensed area of supply and
in accordance with the Council’s Energy Strategy.
Energy Office
The eThekwini Energy Office was set up with seed funding from DANIDA through
the Urban Environmental Management Programme (UEMP). The initial focus of
the Energy Office was to reduce electricity consumption in municipal infrastructure
processes. Over the 2009 period the Energy Office initiated a number of pilot
Streetlight retrofit programmes and various metering interventions. With the
adoption of the eThekwini Energy Strategy, the mandate of the Energy Office was
significantly broadened.
The Energy Office operates primarily at a strategic and executive level and
has limited technical capacity. This Office is therefore responsible for project
conceptualisation and design and works with other departments in the city to
implement the programmes. The Energy Office is also involved in securing funding
and financing for projects, through national grant funded programmes, or through
market structures such as the Clean Development Mechanism (CDM) or carbon
credits. The Energy Office is in the process of establishing a dedicated “carbon
desk” in-line with this responsibility.
The eThekwini Energy Office is located within the Treasury Department of the
Municipality. This is strategic in that the link with Treasury allows direct access
to key decisions makers within the municipality, fast tracking project approval
and implementation. Operating from within Treasury also allows for innovative
financing mechanisms to be developed which can assist in overcoming upfront
capital costs barriers often associated with the sustainable energy sector.
KZN Sustainable Energy Forum
The KwaZulu-Natal Sustainable Energy Forum (KSEF) was formed in early 2010
to meet the stated sustainable energy sector stakeholder need for information
dissemination, networks, and oversight and accountability for the governance
of this sector. KSEF has been established as an independent body, with seed
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funding from both eThekwini’s Energy Office and UNIDO. These funds allow for
the appointment of a KSEF Manager, and also afford the costs of quarterly Forum
Meetings.
The primary role of the Forum Meetings is to introduce and discuss current and
future susrainable energy projects and research taking place in KZN, and guide
and coordinate the effective implementation of these projects. Furthermore, it is
hoped that the dialogue and initiatives of KSEF will improve economic productivity,
increase local production and invest in further research into sustainable energy
solutions for KwaZulu-Natal. In this way, KSEF will continue to be at the forefront
of sustainable energy opportunities and solutions in KZN.
More information on the KSEF here http://www.kznenergy.org.za/

Energy
Efficiency

Municipal Energy Management System
The National Industrial Energy Efficiency Programme is in the process of facilitating
the implementation of the ISO50001 energy management standard. This standard
is based on the Systems Optimisation Approach (SOA). eThekwini Municipality, will
be the first city in South Africa to adopt a SOA to municipal energy efficiency. An
SOA goes beyond the simple energy efficient equipment approach that is currently
being implemented by many municipalities. The SOA institutionalises EE by
ensuring that the correct policy and management structures are in place and that
regular monitoring will result in sustained energy savings in the long term.
eThekwini Municipality is a large entity that provides numerous services to its
local area. As a result of its activities the municipality is itself a major consumer of
electricity across a wide range of departments and services. To institute internal
energy savings in line with the Energy Strategy, the eThekwini Energy Office has
identified the need to adopt a systems approach to energy management within the
municipal infrastructure. The first step in this regard involves the development of a
municipal wide energy management policy and implementation plan.
eThekwini Municipal EEDSM Lighting Retrofit Programme
The DoRA Energy Efficiency Demand Side Management (EEDSM) fund from the
National Treasury has been made available to municipalities throughout the
country over a three year period. In eThekwini during the financial year 2009-2010
the project focused almost exclusively on traffic light replacements. In 2010-2011
financial year the project is focussing on both traffic lights and office building
lights. In the 2011-2012 financial year, the bulk of the funding will be used for
building retrofit programme, specifically in community residential units (hostels).
To date, the building light retrofit has resulted in the best return on investment
from the grant fund. Six buildings have been retrofitted with energy efficient
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lighting and motion sensors, namely, Florence Mkhize Building, Metro Police
Building, Liberty Towers, City Hall, City Engineers and Rennies House.
eThekwini Municipal Buildings Retrofit Programme
The programme will see the implementation of a comprehensive energy
management system for the top energy consuming buildings owned and operated
by the eThekwini municipality. The programme will target 50 municipal buildings
that have been previously identified as key consumers out of the 4000 or so
municipal facilities. The steps involved in the programme include:
1.

Establish a reliable information database on the 117 buildings (including
energy consumption, area, occupancy and use)

2.

Implement a platform that manages the meters, sub meters, wireless mode
and monitoring software, using the data gathered in step 1.

3.

Constitute a list of the 50 highest energy consuming buildings. Perform
a detailed audit of each of those 50 buildings, together with an energy
modelling of the building.

4.

Implement a retrofit programme using Energy Performance Contracting (EPC).
It should be noted that EPC may not be the solution but there will be some
form of energy savings guarantee in the procurement.

EFFICIENT WATER HEATING
KwaDabeka Hostel Hot Water Pilot
eThekwini Municipality is responsible for managing numerous Community
Residential Units (CRU): CRU’s (formerly known as Hostels). There are almost 14
000 residential units within the 10 hostel complexes in the city and they house
approximately 100,000 people. Of these approximately 25% currently have geysers
for hot water and the bulk of residents use kettles and two plate stoves to heat hot
water for bathing and washing. This results in large monthly electricity usage in
many hostels. The purpose of this project was to pilot the installation of industrial
sized solar water heaters on one floor of the KwaDabeka Hostel to determine
the viability of a renewable energy solution to this problem. The viability is being
assessed according to cost effectiveness, social acceptance and supply of hot water.
Eighteen 2m2 solar arrays were installed in June 2011, supplying 100 litres of hot
water per day to 25 flats.
Low Cost Solar Water Heater Programme
The eThekwini Low Cost Solar Water Heater Programme is a mass roll-out of low
pressure solar water heaters to low income housing developments throughout
the eThekwini Municipal area. Approximately 9000 one hundred litre capacity
solar water heaters were installed on roofs of low cost houses within eThekwini
Municipality from January to July 2011. The solar water heaters were provided
to registered owners of low cost houses free of charge. The programme was
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designed and implemented at no direct cost to the eThekwini Municipality, with
funding from Eskom and through Carbon Credits (10%). The programme has
currently been suspended pending clarity on further funding from Eskom.
Shisa Solar Programme
The Shisa Solar programme aims to promote the use of energy efficient hot water
devices throughout the city of Durban. The focus of the Neighbourhood Programme
is on the middle to high income market segment in the city. One of the key barriers
to SWH uptake in South Africa is the price of individual SWH units. The eThekwini
Municipality has therefore developed a programme that will allow participants to pay
less for SWHs, through a “volume purchasing” system.
Participants register on the system through the website www.shisasolar.org.za
and once there are 10 people in a neighbourhood, the Shisa team will link the
participants to a pre-selected panel of service providers, who will provide quotations
for the units. Such volume-based purchasing programmes can remove a percentage
of costs associated with a traditional SWH installation. The project effectively handdelivers interested customers in a small geographic area to members of the Panel of
SWH suppliers, where economies of scale are achieved thereby reducing the cost of
installing SWHs.
The aim is for the project to facilitate the installation of 15,000 solar water heaters to
middle and upper income homes in the municipal area by 2015.
More information on Shisa Solar here: http://www.shisasolar.org.za/
INDUSTRY
Durban Industry Climate Change Project (DICCP)
The core focus of the DICCP has been to provide support to the eThekwini
Municipality’s Energy Office to promote implementation of the formally
adopted municipal energy strategy. Some of examples of DICCP work included
conceptualising the Shisa Solar Programme, managing the KwaZulu-Natal Sustainable
Energy Forum (KSEF) and supporting the Implementation of the Mexico City Pact
(Local Government Climate Change Pact). In addition, the DICCP has also conducted
a number of climate change response workshops with various eThekwini economic
clusters during 2010 and has participated in a local climate change partnership
forged between the National Business Initiative, Durban Chamber of Commerce and
Industry, UNIDO and eThekwini Municipality.
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WIND
eThekwini Wind Map
A wind map has been developed for the entire municipal area to show the level of
wind power generation potential within Durban. The study also identified key sites
within the city that could offer opportunities for the generation of wind farms with an
output of 20MW each.
The study was conducted using the WAsP method to determine wind speeds at heights
of 100metres, in line with the height of wind turbines masts (hubs) after incorporating
information from existing wind stations as well as satellite data. The information was
then plotted onto a wind map. The wind map revealed that the eThekwini has very
favourable wind power generation potential. Many areas recorded speeds of over
6.2m/s, sufficient for wind farms. The study singled out ten specific sites
recommending further investigation for the application of 20MW wind farms.
The outlook throughout much of the city is also very favourable for smaller scale wind
power production to power homes and smaller industries. The full wind map can be
downloaded from http://www.kznenergy.org.za/projects.aspx?cat=92
WASTE TO ENERGY
Landfill Gas CDM Project
Durban was the first to implement electricity generation from landfill gas (methane) in
South Africa.
The estimated generation capacity of Mariannhill, La Mercy and Bisasar Road landfills
was 10 MW. Electricity is sold under a long-term Power Purchase Agreement (PPA) with
the municipality.
Though this method of electricity production costs 66% more than conventional
production, it is made financially viable and profitable through carbon financing.
Carbon finance is channelled through the sale of Certified Emission Reductions
(CERs) under an Emissions Reduction Purchase Agreement (ERPA) with the World
Bank administered Prototype Carbon Fund, which is a private partnership of several
countries’ governments and companies.
Benefits to the City are monthly savings of R750 000; a secured energy supply (not
reliant on the national grid); carbon reduction of approximately 280 000 tonnes per
year; improved air quality; and social upliftment through job creation.
The project commenced in 2006. The construction process started in 2006 and the
flaring system has been installed.
Website: http://www.durban.gov.za/durban/services/cleansing/gastoelec
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Renewable Energy Catalogue
A Renewable Energy Catalogue, published in 2007, provides a list of renewable
energy sources fit for eThekwini. It provides technical guidance and guidelines for
implementation of potential renewable energy technologies. 10 to 20 potential
technology development proposals were listed and prioritised according to set
criteria. These include: Solar water heaters: low- and medium-income housing/
commercial buildings; Biofuels: bioethanol from cane and biodiesel from algae;
Sewage/wastewater: electricity generation and/or pelletised solids; Bagasse to
electricity.
Document: http://www.durban.gov.za/durban/services/environment/documents/
eThekwini%20RE%20Report%20Final%20Draft%2030%20June%2007.pdf
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State of Energy Report
The State of Energy Report provides an overview of supply and demand
characteristics across all sectors within the municipality. The report was released
in 2008.
Document: http://www.cityenergy.org.za/resources/state-energy-reports
Energy and Climate Change Strategy
This Strategy adopted by the City recognises that deepened greenhouse gas
emissions abatement is necessary to curb the impact of climate change in South
Africa. This strategic framework commits the Municipality to reduce greenhouse
gas (GHG) emissions in specific sectors without compromising the growth
development path of the City. The document is in its final stage and the City will be
working closely with all stakeholders to inform them of the approach and develop
capacity in the area of work.
Energy Demand Side Management Policy
Electricity supply constraints and resource constraints, in terms of water availability,
landfill land availability and growing environmental concerns, have placed pressure
on the City to consider options for reducing electricity demand by the City’s
residents and businesses. The City can compel residents and businesses to reduce
their electricity and water demand through the implementation of the Energy
Demand Side Management intervention to regulate the behaviour of citizens. The
City is in the process of developing the documents and various meetings have been
set up with relevant departments that will be affected by this policy.
Design Guidelines for Energy Efficient Buildings
The Design Guidelines for Energy Efficient Buildings was compiled by the City
and the Council for Scientific and Industrial Research (CSIR). It provides guidelines
to help architects, designers, planners and developers to produce more energy
efficient buildings. These guidelines are to become regulation after time.
Building plan approval will consider a set of basic requirements for energy
efficiency; specifically the natural heating provided in winter through north-facing
buildings, and eave overhangs on north, east and west facades facilitating shade in
summer and sun penetration in winter.
Other measures that will be encouraged strongly include solar water heating
systems, roof insulation, energy efficient light fittings, and motion or timer sensors
on lights, air conditioners and geysers.
The guidelines are relevant for office and residential buildings, as well as a range of
other structures.
The Design Guidelines for Energy Efficient Buildings was released in May 2009.
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EnerKey
The City is a partner in the EnerKey Programme, a research programme initiated
between South Africa and Germany to promote and develop innovative projects in
urban energy supply in the three major metros in Gauteng Province. This is a 7 year
programme, initiated in 2006.
Website: www.enerkey.info
Provincial Working Sessions
Provincial working sessions take place to determine a municipal response to climate
change that is in line with the National Climate Change Response Strategy.
Integrated Transport System (ITS)
The City is looking at integrating all its modes of transport (Bus Rapid Transit,
Gautrain, airports, etc), in order to make it possible to use one system ticket for all
transport modes.
Non-Motorised Transport
The City has developed a Non-Motorised Transport (NMT) strategy that includes
expanding sidewalks and car lanes to accommodate bike paths in Soweto and the
Inner City. Plans are in place to connect stadiums, 2010 Fan Parks, BRT stations and
train stations with NMT infrastructure.

Institutional

Mayoral subcommittee on Climate change
A mayoral sub-committee on climate change has been set up to facilitate high level
political decision making on climate change. Decisions made here are, by extension,
decisions of the mayor. The committee is supported by a technical team of officials
drawn from all relevant departments and led by the environmental management
department, the Joint Coordinating Committee on Climate Change. These
committees ensure that every decision coming before council have been viewed
through a climate change ‘lens’. City Power (COJ electricity distribution entity) has
an Integrated Energy Planning Committee to evaluate energy options.
The area of climate change and energy management has four full time dedicated
staff positions associated with it: Director Climate Change and Air Quality; Deputy
Director Climate Change and Cleaner production; Programme Manager Climate
Change Mitigation; and City Power has a full time energy manager position.
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Greenhouse Gas Inventory
The Greenhouse Gas Inventory contains data on fuel consumption, water
consumption, water generation and electricity consumption, amongst others.
To ensure continuous data collection, departments and municipal-owned
entities will be requested in future to submit their monthly consumption
data via a web interface.

Energy
Efficiency

Energy Efficiency Programme and Clinton Climate Initiative (CCI)
The City of Johannesburg is in partnership with the Clinton Climate Initiative
(CCI), which provides funding and technical support in implementing energy
efficiency and greenhouse gas reduction measures in the City.
Technical assistance and capacity is provided in the form of procurement,
information support and financial/cost analysis, for the City’s energy
efficiency programme, which includes the Rea Vaya Bus Rapid Transit system,
the energy efficiency building retrofit programme, and the solar streetlight
township electrification programme.
Funding is received in the form of grants. A grant was provided to hire
the Institute for Transportation Development and Policy (ITDP), a leading
international organisation promoting environmentally sustainable and
equitable transportation worldwide, to develop the design and operational
plan for Rea Vaya. A grant was also provided to hire a climate change and
cleaner production deputy director for the City. The Energy Efficiency
Programme was launched in July 2007.
BUILDINGS
Cosmo City Project
The City implemented a ‘Climate Proofing’ Programme in Cosmo City lowincome homes. Climate proofing involves promoting development that
reduces the risks of climate change. The project covered the rollout of lowpressure Solar Water Heater (SWH) units, as well as the installation of ceiling
insulation and distribution of energy efficient lights to 770 RDP homes in
Extension 2 of Cosmo City. Grass, indigenous and fruit tree planting is also
taking place in 700 homes in Extension 4; a newly established area lacking
in trees and suffering from soil erosion. The project is funded by the Danish
Development Agency (DANIDA). The principle aim is to promote renewable
energy, energy efficiency and greening in RDP houses and contribute
towards building a liveable human settlement that promotes energy
conservation, alleviates energy poverty and demonstrates the performance
and efficiency of renewable energy and energy efficient technologies. This
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project follows on from the installation of 170 SWHs in Extension 2 in 2007.
The installation of the SWHs, CFLs and insulated ceilings has result in an estimated
saving of 7,000 tonnes of carbon dioxide emissions per year.
Alexandra Ecosystems Housing
The Alexandra Ecosystems Housing Project involved the retrofit of low-income
houses with solar water heaters, ceilings, water storage tanks and efficient lighting.
Some residents received safer paraffin stoves, lamps and fire-proof bedding and
curtains. The initial pilot project was launched in Setswetla village, an informal area
in Alexandra, to develop and test various thermal energy devices.
The project will be expanded to other informal areas.
Energy Efficiency Building Retrofit Programme
Five council-owned buildings were retrofitted with energy-saving products including
solar powered lighting and solar water heaters. These buildings are the Roodepoort,
Sandton, Jabulani and Metropolitan civic centres, and the Putco building at
Baragwanath, Soweto.
The City expanded the programme, through the identification of 164 buildings for
retrofit. The City’s approach allows the retrofit of buildings without spending any
funds from City capital or operating budgets and to use future energy savings to
pay for upfront project implementation. Energy efficiency interventions will include
air conditioners with detectors that will switch the air-con off when the building is
empty and double-glazing in all office windows. Audits will be undertaken on the
buildings to determine the best energy efficiency measures for each building. It is
estimated that the city would save 20-25% of its energy consumption through these
interventions.
Funding was made available through the Clinton Climate Initiative (CCI). The City
aims to buy energy-saving technologies at lower prices through the formation of a
buying consortium between the CCI and manufacturers.
The City is working with appointed Energy Services Companies to find attractive
financing within their original financial proposals to preclude having to go out on
tender, since City departments may no longer finance projects off-balance sheet
from July 2009.
Energy Efficiency in Schools
An energy efficiency project has been launched in 3 schools identified by the
Department of Education. The programme involves giving schools special electricity
meters to track their electricity use on a daily basis on the Internet. With these
tools, both teachers and learners can better understand the school’s electricity
consumption and how their everyday behaviour affects it. The data from the meters
can be read online in easy to understand and useful tables, graphs and reports.
The City has trained staff on how to use the meters to teach children about energy
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efficiency and climate change in their lessons. The programme is also accompanied
by fun learning activities around climate change and a retrofit of school buildings
with Compact Fluorescent Lamps (CFLs).
PUBLIC LIGHTING
Johannesburg has participated in the Department of Energy’s EEDSM 3-year, DoRAfunded programme, undertaking the retrofit of some 39 000 Streetlights. Their
Streetlighting retrofit has replaced approximately 39 000 Streetlights with efficient
alternatives after the first two years of the programme. Building audits and retrofit
of lighting in public buildings is also being undertaken in this project.
Solar-Powered Lighting
Solar-powered traffic and Streetlights were installed in Zevenfontein and
Zandspruit informal settlements. Savings realised are up to 100MWh of electricity
over 12 months.
City Power was involved in identifying appropriate solar street technologies and
areas for installation. A flexible photovoltaic system, which can be laminated
to most structures, is being explored and City Power is working closely with the
Clinton Climate Initiative to plan a possible rollout.
Lessons learned and alternative approaches are being looked at together with
Beka, the company that was responsible for the Zandspruit solar Streetlighting pilot
project. Installation took place from Feb-Apr 2008.
Solar-Powered Traffic Lights
The Johannesburg Road Agency installed solar-powered traffic lights at five
critical intersections in the City. This is in a bid to ease traffic congestion during a
power outage. The solar-powered traffic lights were installed at an initial cost of
R1, 65 million. Their performance is being monitored through CCTV cameras and
control boxes fitted with communication devices that automatically give feedback
to the maintenance team if there is a fault at the intersection. 400 other critical
intersections were earmarked for solar power installations.
TRANSPORT
Rea Vaya
Rea Vaya is the name given to the Bus Rapid Transit system of Johannesburg. The
BRT uses buses on dedicated bus lanes, along with feeder routes operated by
existing bus and taxi operators. The full network will eventually cover 330km by
2013.
40 buses are currently being used on the trunk and circular inner city routes and
are solely driven by 75 former taxi drivers, all trained by Metrobus instructors. The
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buses can be boarded from about 27 stations, positioned a kilometre apart, which
run every three minutes at peak times and every 10 minutes during off-peak times.
Trunk buses are the largest in the fleet, able to accommodate up to 112 passengers,
picking up people from the Rea Vaya stations, while the complementary buses are
able to pick up 75 passengers.
After Rea Vaya’s first 40 days of operation, passenger numbers were roughly 12,000
a day. A detailed, on-the-ground analysis of passenger traffic conducted along the
major trunk routes of the Rea Vaya corridor revealed an expected saving of 382,940
tonnes of CO2 equivalent emissions as a result of the implementation of the Rea
Vaya system by 2010. Rea Vaya was officially launched on 30 August 2009, with over
40km of designated BRT route.
Website: http://www.reavaya.org.za/
Voluntary Carbon Standard for Rea Vaya, Johannesburg
As part of the strategy to reduce emissions from the transport sector, the City is
in the process of making improvements to its public transport system, including
the introduction of the Rea Vaya Bus Rapid Transist system (BRT). The BRT will
contribute to the net reduction in mobile source pollution over the long term, as
a result of people switching from minibus taxi and private vehicles. The City has
embarked on the process to obtain revenue from the sale of carbon emissions
reductions from the Rea Vaya Project. For Phases 1a and 1b, the City will seek
revenue from the voluntary carbon market. The project document has been
completed according to the requirements of the Voluntary Carbon Standard (VCS).
The City has appointed the Palmer Development Group (PDG) for the provision of
Validation Carbon Service for Rea Vaya. PDG appointed SQS as the service provider
and the validation process has been completed. Validation includes reviewing of
the Project Design Document and a site visit to verify work on the ground. A daylong monitoring and data collection training session was conducted for City and
BRT officials.
Website: http://www.reavaya.org.za/
ENERGY EFFICIENT WATER HEATING: SOLAR WATER HEATERS (SWHs) & HEAT
PUMPS
SWH roll-out in residential sector
The city plans to roll out solar water heaters to residents; initially to 210,000
households and then, if the project is a success, to all households in the city.

Renewable
Energy

68

Landfill gas-to-energy
This project would involve the trapping of methane gas (generated as a result of
landfill decomposition) into gas wells, after which it will either be flared or used

C ity notes

C ity of Johannesburg Projects
Renewable
Energy

to generate electricity. Landfill sites that have been identified as having good
potential for gas extraction include four open landfill sites (at Goudkoppies,
Robinson Deep, Marie Louise and Ennerdale) and six closed landfill sites (at
Linbro Park, Kya Sands, Mapetla, Panorama, Waterval and Meredale). A report
that covers the evaluation of the eight proposal bids for gas extraction has been
completed.

Adaptation

Adaptation Plan
The City’s first Adaptation Plan has been finalised and workshops are been
conducted with relevant stakeholders. The Adaptation Plan provides projections
for how climate change will impact the City specifically. Climate model projections
indicate that the local climate is likely to become significantly hotter, wetter
and more humid. Urban flooding, water security and health impacts have been
identified as serious risks.

Education &
Awareness

Alexandra Energy Management and Fire Prevention Project
Through demonstrations the project educates people in informal settlements on
efficient energy use, the use of safer appliances, and fire safety. The Basa Njengo
Magogo project (see below) was included in the demonstrations. The project will
be scaled-up in other areas, including Ivory Park.
Basa Njengo Magogo (BNM)
The BNM is a domestic fuel burning emissions reduction programme; educating
people in informal settlements on making low-smoke coal and wood fires, and
on the dangers of smoke inhalation and its link to respiratory diseases. The BNM
can potentially reduce smoke by 80% and contribute to a 40-50% reduction in
ambient air pollution.
The project aims were to uplift communities, reduce air pollution in residential
areas, reduce household energy requirements, and raise awareness. Financial
benefits include savings in health care costs and household expenditure due to the
decrease in the amount of coal used.
The project targeted 20,000 households in Alexandra and 66,000 households in
Soweto.
A retention survey was carried out a while after the project’s implementation.
64% of the people indicated they did not know about BNM, 13% said they knew
about it, but didn’t use the method, while 23% said they knew about and used
the BNM method.
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Integrated Energy Plan (IEP)
NMBMM developed an IEP around 2005. This was the first Municipal Electricity
Department-based, integrated plan that engaged with the broad energy challenges
in a strategic, and not purely (electricity distribution) operational, way. This plan
made it a priority to move into the areas of electricity efficiency and renewable
energy development.
Comprehensive Integrated Transport Plan (CITP)
The CITP strategies include improvement and inclusion of public transport, road
systems, parking, goods movement, traffic control and enforcement, environment,
public participation and finance. The CITP should be reviewed every five years and
updated annually.
Public transport is a priority area and a Public Transport Plan (PTP) has been finalised.
The PTP includes dedicated bus lanes, modal interchanges, non-motorised transport,
upgrading of public transport, and signage and traffic control systems.
An Integrated Public Transport System is in the process of being implemented. It
aims to integrate all forms of transport, with an initial focus on Bus Rapid Transit and
taxis.
The current CITP covers a 5-year period from July 2008 to June 2014. A five-year plan
for the Integrated Public Transport System will be completed by June 2010. Traffic
calming measures are to be installed in 20 streets during 2009 and 2010.
Renewable Energies Pilot Project
The Renewable Energies Pilot Project investigates the feasibility of implementing
small scale decentralised grid-connected renewable energies. In 2008 a pilot was
established in which a house was retrofitted with solar panels, a wind turbine,
battery storage, and monitoring and control equipment. Electricity output is
constantly monitored and can be found on the SMA Sunny Portal’s webpage. The
electricity produced can be used by the household, stored in batteries for later use,
or fed into the grid if there is excess energy.
If the project is successful it could lead to national laws and regulations allowing
people to connect renewable energy sources to the grid in this manner and sell
excess electricity through a feed-in tariff.
To promote the project it is planned to install a wind turbine on the Hobie Beach pier
and use the energy to power a set of lights at the end of the pier.
Websites:
http://www.sunnyportal.com/Templates/PublicPageOverview.aspx?plant=c25b0fdc500a-46f2-a9b4-3a509d6fe5c8&splang=en-ZA
http://www.mandelametro.gov.za/Content.aspx?objID=369
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Electricity and Energy Directorate
The Electricity and Energy Directorate was formed out of the municipality’s
electricity department, as a means to enable Council to commission renewable and
energy efficiency projects. This Department works closely with the Environmental
Department of the Municipality, who have commissioned the development of an
Energy and Climate Change Strategy.

Energy
Efficiency

Energy Efficiency Programme
The Energy Efficiency Programme of the Municipality aims to reduce electricity
consumption by up to 20%. Data was collected on electricity supply, transmission
networks and systems, and the municipality developed interventions to save
electricity and to shift use to off-peak times.
Interventions include energy efficient public lighting, the retrofitting of municipal
buildings with energy efficient options, improving the efficiency of sewage and
water pumps, energy and water efficiency measures in the residential sector, a
power monitoring system, and various demand side management (DSM) measures.
Before DSM measures are implemented, a baseline consumption assessment is
undertaken; after which energy saving measures are identified and implemented.
The service provider and Municipality share monetary savings achieved.
PUBLIC LIGHTING
Efficient Public Lighting
As a beneficiary of the DoRA-funded EEDSM Programme, NMBMM plans to retrofit
30 000 streetlights with energy efficient lighting. This would produce a saving of
125 MW of electricity. Delivery on this was stalled due to legal action arising around
lighting tenders. The issue has since been resolved.
Traffic Lights Retrofit
Traffic lights from 100 intersections are to be retrofitted with LED or solar-powered
lighting by June 2010.
WATER PUMPING AND TREATMENT
Water Reticulation and Waste Water Treatment
Measures will be put in place to increase energy efficiency of the municipal water
reticulation and waste water treatment plants. There is a potential to save between
2.5 and 5 MW of electricity.
Progress: The scoping report and pre-feasibility study have been completed.
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DEMAND SIDE MANAGEMENT
Geyser Control Ripple Systems
Geyser control ripple systems are installed as a way to lessen peak electricity demand
by shifting geyser use to off-peak times. 2 000 systems have been installed so far,
with a goal of a further 60 000.
BUILDINGS
Municipal Buildings
Implementation of energy efficiency measures in four large municipal buildings will
save 1 MW of electricity. The City Hall acts as the flagship building, including the
latest energy efficient technologies. All municipal buildings are to be fitted with
energy efficient lighting by March 2010.
ENERGY EFFICIENT WATER HEATING: SOLAR WATER HEATERS (SWHs)
Solar Water Heater (SWH) Rollout – mid-high income households
SWHs will be rolled out to the mid-high income residential sector through an
external service provider and using a fee-for-service model.
In a fee-for-service model a customer has a SWH installed and pays for the use of the
hot water over a long-term period (usually 15 years) at a predictable cost according
to the type of system installed. Maintenance is included at no extra cost and the
customer will eventually own the SWH.
Funding will come from the Central Energy Fund. There is a possibility of additional
support through Eskom’s SWH subsidy and through the Clean Development
Mechanism.
The project is being undertaken with assistance from the municipality, which will
assess the customer reliability of homeowners and be involved in the revenue
collection process, along with the supplier.
A target has been set of 60 000 units over the next 5 years. This would have the
potential to save 41 MW of power.
The feasibility study and detailed business plan were completed in early- to mid2009. Roughly 180 bids were received by the Central Energy Fund for the supply
of solar water heaters (SWHs) in the initial phase of the SWH roll-out. Potential
suppliers had to ensure that their product conformed to standards set out by the
South African Bureau of Standards and they would have to register the equipment
under Eskom’s DSM subsidy programme.
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Low Pressure Solar Water Heating Pilot Project – low income households
The Municipality is installing low-pressure SWHs on low-income houses in Chatty
3, 4 & 6, which forms part of the Zanemvula Housing Project. This is a pilot project,
as it is the first time that a mass solar heater rollout is undertaken in the metro.
The project includes a year-long maintenance programme and uses local labour
for installations and surveys. A community social survey is taking place to ascertain
household water and electricity use trends and issues, and community needs.
A second survey will be undertaken after all the SWHs have been installed. The
tender was advertised in June 2008. 300 units have been installed to date. Solar
water heating was intended to be rolled out to 50 crèches and 1 000 low-cost
houses by June 2010.
Mass rollout of solar water heaters – low income households
The municipality provided erf numbers and other relevant data to AES Solutions,
which is the chief contractor involved in the mass installation of SWHs in lowincome households. The SWH rollout project is linked to a potential carbon
project with a 10-year life-span. This will provide funds for the critical functions
of community awareness raising and system maintenance. Capital expenditure
funds were sourced from the National SWH EEDSM Grant Fund. It is planned to
roll out 120 000 SWHs, which will cover every low-income household in NMBMM.
Installation started in July 2010. In October 2010 a total of 2 300 systems were
installed, and installation was commencing at a rate of 194 systems per day.

Renewable
Energy

Schoenmakerskop Wind Farm
There is the possibility of a 100MW wind energy project, through CEF funding, at
Arlington landfill site near Schoenmakerskop. Nelson Mandela Bay experiences
optimal wind speeds and would be an ideal place for the implementation of this
project. If the project takes place it will be the largest of its kind in South Africa.
Coega Wind Farm Project
Electrawinds Africa has invested R1.2 billion in the Coega Wind Farm Project, which
envisages the construction of 25 wind turbines of 1.8 MW each (total 45MW) in
NMBMM by 2011. The first wind turbine was installed in time to provide power
to the local soccer stadium for the World Cup. The wind turbine is a VESTAS V90
with a 95-meter tower and a 90-meter rotor. The electricity generated is fed into
the national grid. Electrawinds is in the process of completing a power-purchase
agreement under the “willing seller, willing buyer” model. At a capacity factor of
20%, each 1.8 MW turbine will provide 3.1 GWh per year.
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Landfill Site Electricity
Feasibility studies have been done for the generation of electricity from methane
gas at two landfill sites and the Fish Water Flats sewage treatment plant in the
municipality. The landfill sites have the capacity to produce between 3 to 4.7 MWe
per year between 2008 and 2020. Methane will initially be flared, before being
used to generate electricity.
A Bio-digester plant is to be installed at the Fish Water Flats effluent stream. The
Bio-digester will convert the effluent into sludge, which is dried and can be ignited
to drive electricity generators, made into bricks or used to cap landfill sites. There is
a potential to produce 1-2 MW of electricity from the sewage plant per year.
Heat produced by the electricity generation will be used to drive a water
purification plant capable of treating 30 million litres of water per day that is fed
into the municipal system. Electricity generated will be fed into the local grid,
increasing energy autonomy.
Small Hydro Power
There are potential sites for 22 MW of electricity generation on the Orange-FishSundays-river transfer scheme and metro water supply infrastructure. A scoping
study has been completed and a number of sites have been identified.

Education &
Awareness

Go Green Campaign
The Go Green Campaign raises awareness about initiatives, projects and actions
aimed at environmental and resource conservation. Current municipal initiatives
include the Fifteen Percent Mega Watt Project, which aims to reduce electricity
demand by 15%; renewable energy projects focusing on solar, wind and landfill
gas; energy efficiency of waste and water treatment systems and pumps; waste
re-use and reduction; invasive alien plant control; and conservation stewardship
programmes.
Energy Efficiency Initiative
The municipality set up an Energy Efficiency Initiative with Eskom, CEF, PERCCI
and CDC to support and encourage users, especially industry, to save 10% on their
electricity consumption; and to raise awareness of energy efficiency and renewable
energy issues.
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State of Energy Report
The State of Energy Report provides an overview of supply and demand
characteristics across all sectors within the municipality. The Report was released in
2005.
Website: www.solplaatje.org.za
Sol Plaatje Energy and Climate Change Strategy (SPECCS)
The SPECCS provides a framework for energy-related decision-making and project
implementation. It covers energy policy, energy access, energy security and climate
change, along with possible future energy options. A series of implementation
actions are provided, covering the short, medium and longer term. Council has
approved the Strategy and facets are in the state of being implemented, notably the
rollout of SWH’s and efficient/green procurement.
Website: www.solplaatje.org.za
Energy Policy
An energy policy is currently under review pending outcome of an update of the
State of Energy Report.
By-laws
A set of regulations published by the DoE relating to the power conservation
programme will be taken to council to incorporate energy efficiency in the
regulations around future businesses, industries, developments and households.
Although Sol Plaatje Municipality has not yet incorporated energy efficiency (EE) bylaws, it has tackled load reduction or load management by-laws.

Institutional

Sustainable Energy and Climate Change Unit (SECCU)
SECCU, within the Environmental Health Department, was formed in February
2007 and is a dedicated unit focusing on creating and enabling institutional
mechanisms for mass scale energy and climate change project implementation. The
unit employs two dedicated staff members. The unit is meant to be supported by
an interdepartmental Sol Plaatje Energy and Climate Change Committee (SPECC),
however this committee has struggled to get off the ground and is set to be
reviewed.
Website: www.solplaatje.org.za
Varnamo Municipality (Sweden) Partnership
Since 2007 Sol Plaatje Municipality has been in a partnership with Värnamo
Municipality in Sweden to address environmental sustainability issues, and to assess
energy use, as well as waste and disaster management.
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SOLAR WATER HEATING
In a partnership with DoE (as part of the DoRA-funded EEDSM project) and Eskom,
7 837 SWHs have been installed in low cost houses in Sol Plaatje Municipality. This has
been a pioneering project and important lessons have been learnt here.
BUILDINGS
SALGA/Swiss Development Corporation “Energy Efficiency Monitoring and
Implementation Project
Sol Plaatje Municipality has signed a MoA with SALGA to participate in the Swiss
Development Corporation funded “Energy Efficiency Monitoring and Implementation
Project” (Buildings) in collaboration with DOE. The primary objectives of the project
are to update the State of Energy report, review the implementation of the Energy
and Climate Change Strategy and conduct an Institutional Capacity Assessment.
SIDA funded Moshoeshoe eco-village
Moshoeshoe eco-village (a Swedish International Development Agency (SIDA) funded
pilot project) was one of the earliest pilots of ‘eco’ interventions in low income
housing development. The project built 13 energy efficient housing units employing
SWH’s diversion sanitation system, LP Gas, CFL’s and electricity backup.
LOAD CONTROL
Hot water load control initiative of ESKOM
Sol Plaatje Municipality has entered into an agreement with Escotek, an Eskom
approved energy services provider, for the installation of 17 161 ripple control relays.
Escotek has to date successfully installed 12 000 ripple control relays to municipal
households. The company issues and installs 5 CFL’s (14W) with each successful ripple
relay installation. The 17 161 ripple control relays shall constitute a load reduction of
9.32 MW during peak load demand periods; the efficient lighting will constitute a
saving of 2.65 MW.
LIGHTING
Energy Efficient Compact Fluorescent Lamps (CFL) globe distribution
The Municipality has initiated a project with Eskom for the free issuing and
installation of 125 000 CFL’s (14W). The installation of the above CFL’s shall constitute
a saving of 4.02 MW.
Retrofitting of traffic lights
Sol Plaatje Municipality consists of 60 traffic intersections. The Municipality has
entered into a funding agreement with NERSA for the retrofit of all incandescent
bulbs with LEDs and the installation of solar panels and/or UPS battery supply across
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all intersections. This is part of a solution to load shedding problems due to power
demand in SPM having reached its maximum distribution capacity.
Retrofitting of Streetlights
SPM is busy with a Streetlight retrofit programme. Total Streetlights replaced is 129,
resulting in a saving of 56 948kWh/annum; maintenance cost savings of R3 050 and
operational saving of R25 000. The GHG emissions reduction is 50 tons per year. The
project is funded by ICLEI and is a partnership between Eskom and the Municipality.
TRANSPORT
LPG conversion of council vehicles
4 Municipal vehicles were converted to LP Gas. This project has failed due to lack of
maintenance and no vehicles are being used that are driven by LP Gas at present.

Renewable
Energy

Proposed PV and Concentrated Solar Power (CSP) plants in SPM
EIA’s are currently being conducted by 4 applicants to construct plants to generate
approximately 300MW of electricity, within the Renewable Energy Bid (REBID)
programme, should these ventures come to fruition.

Energy
Poverty

Non-electrification Projects (free basic alternative electricity- 50 kWh )
Sol Plaatje Municipality is in the process of applying for funding in order to offer
free basic alternative electricity to communities without access to electricity.
Potential projects identified are gel-ethanol, solar cookers and solar panels for
lighting and heating.

Greening

Composting
The composting yard has closed down.
Tree planting
The initiation of greening projects is to mitigate emission in the atmosphere and the
establishment of the forum to plant trees in SPM is also to beautify the landscape.
108 trees have been planted in China Square; and trees are donated regularly for
Arbor Day. Fruit trees, at the request of local communities, have been planted –
providing fruit in addition to the other benefits. The Municipality serves on the
Keep Kimberley Clean Campaign Committee.
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Green Building Guidelines
The South African Energy and Demand Efficiency Standard (SAEDES), an energy
efficiency guideline for buildings, is to be incorporated into the building plans
of new municipal buildings and commercial buildings in the private sector. All
new municipal buildings will have to comply with SAEDES and a new mayoral
wing and offices has been the first pilot of this. Application of the Standard
includes evaluation of compliance to SAEDES, energy audits and calculation of
CO2 savings.

Institutional

Cities for Climate Protection Programme (CCP)
Tlokwe participated in the original CCP programme of ICLEI. This developed a
variety of projects relating to internal local government energy management energy efficient lighting projects, the Eco Circle Project, tree-planting projects,
incorporation of energy efficiency guidelines into building plans and methane
recovery. From 1995 to 2002 Tlokwe Municipality has reduced its CO2 equivalent
produced per year by 12 614 tonnes.
Environmental Management Framework (EMF)
The EMF acts as a decision support mechanism to assist in the progress towards
sustainable planning and development in a coordinated, objective and efficient
manner. It can also provide valuable input into local and land use planning.
Neighbourhood Development Partnership Programme (NDP)
The NDP Programme goals are to support projects that provide community
infrastructure, create the platform for private sector development, and improve
the quality of life of residents in targeted areas.

Energy
Efficiency

LIGHTING
Streetlighting Project
200 W streetlights were replaced either with 125 W Mercury Vapour lamps or
70 W High Pressure Sodium lamps, resulting in 23% and 50.5% energy savings
respectively. Annual savings of R84 762.65 were realised, along with the annual
reduction of CO2 of 334.3 tonnes.
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Upgrading of streetlights
Streetlights were upgraded in a residential area as a pilot project. 200 W lamps
were replaced with 70 W High Pressure Sodium lamps. Each lamp saves 16.5 kWh
per month. Savings so far include 1 765 kWh of electricity saved per month and
a reduction of 18 tonnes of carbon per year. The project is just underway, with a
goal to replace 1330 lights which will result in electricity cost savings of over R91
000 per year and a reduction in carbon of over 360 tonnes per year.
Retrofitting of airport runway
The Potchefstroom airport runway and taxiway was retrofitted in 2001 with
energy-saving light emitters. Energy saved to date totals over 25 500 kWh.
Electricity savings run at over R5 300 per year, whilst a carbon reduction of 27.8
tonnes per year was realised.

Renewable
Energy

Methane Recovery
Methane is recovered from sewage purification works. An incinerator currently
runs for 8 hours per day on the recovered methane. Using recovered methane
instead of diesel to run the incinerator saves R361 350 per year on diesel costs.
The recovery of the methane reduces carbon equivalent tonnes released per
annum by 2 million.

Greening

Tree Planting Project
The tree planting project aims to plant 15 000 trees in informal settlements
through job creation and skills transfer. A carbon sequestration model has
been developed. 6 070 trees have already been planted, which equates to the
sequestration of 12.5 tonnes of carbon per year.

Education &
Awareness

Energy Efficiency Week
Tlokwe City Council hosted the launch of the National Energy Efficiency Week,
aimed to raise public awareness on energy efficiency. The Energy Efficiency
Week includes workshops, media events, and updates on important energy
efficiency happenings. The National Energy Efficiency Week was launched in the
week of 21-25 July of 2003.
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Tshwane Integrated Environmental Policy
The Tshwane Integrated Environmental Policy (TIEP) introduced in 2005 places strong
emphasis on pursuing environmental legislative compliance and increasing corporate
environmental responsibility. It sets out goals and objectives toward achieving sound
environmental governance, environmentally sound spatial- and social development
planning, energy- and water efficiency, pollution prevention, sound waste
management practices, to name a few.
State of Energy Report
The State of Energy Report provides a baseline analysis of Tshwane’s energy
supply and consumption enabling the city to prioritise energy issues and related
environment and climate issues and to this end plan strategically for a sustainable
and equitable future. The State of Energy Report was completed in 2006.
Website: www.cityenergy.org.za
Sustainable Energy and Climate Change Strategy
The Strategy was developed under the Cities for Climate Protection Programme with
the technical support and guidance from Sustainable Energy Africa’s Sustainable
Energy for Environment and Development (SEED) programme. Based on the State of
Energy Report, the Strategy outlines energy visions, goals and targets and identifies
implementation measures and action plans towards reaching a sustainable and secure
energy future. The strategy was completed in 2006.
Website: www.tshwane.gov.za and www.cityenergy.org.za

Institutional

Sustainable Energy for Tshwane (SET) Committee
The SET Committee was established to spearhead the development of the Sustainable
Energy and Climate Change Strategy and to support interdepartmental coordination
of energy programmes, plans and actions. The Committee comprised of Municipal
officials from a broad range of departments which were influenced by energy issues.
The SET Committee was established in 2004. It has since ceased to exist with the
introduction of the Alternative Service Delivery (ASD) model to the municipality in
2007/2008 which transferred personnel to other areas of responsibilities.
Inter-departmental Transport Liaison Group (ITLG)
An ITLG is to be established between the Environmental Health, Environmental
Management, Transport, Housing and Land-use Planning divisions in order to assist
with transport emissions reduction.

80

C ity notes

C ity of Tshwane Metropolitan Municipality
Energy
Efficiency

Enerkey
Tshwane is a partner in the EnerKey Programme, a research programme initiated
between South Africa and Germany to promote and develop innovative projects in
urban energy supply in the three major metros in Gauteng Province. This is a 7 year
programme, initiated in 2006.
Website: www.enerkey.info
Green Goal Programme
The Green Goal Programme focused on the 2010 Soccer World Cup and covered
various projects relating to carbon reduction, offset or neutrality, through
reduction in energy use and waste production amongst others. Projects included
increasing the energy efficiency of stadia, retrofit of street and traffic lighting and
implementing an integrated waste management plan.
Green Stay Programme
The City of Tshwane (CTMM) in partnership collaboration with Sustainable Energy
Africa (SEA) hosted an information session prior to the 2010 Soccer World Cup
on environmental standards for sustainable natural resource consumption at
accommodation establishments.
BUILDINGS
CDM (Clean Development Mechanism) low income housing project
The City of Tshwane (CTMM) in partnership with the City of Basel (Switzerland)
under their “Mutual Learning - Basel-Tshwane” exchange programme for
Sustainable Development (launched in 2002) embarked on an initiative to integrate
energy efficiency measures into a low income housing project with the view to
developing into a Programmematic CDM project so as to access carbon financing to
enable implementation. One of the project outcomes was to develop the capacity
of CTMM administration to competently pursue CDM projects and in turn extend
this support to other Southern African municipalities. The project was intended to
be implemented in a Greenfield hostel renewal low-cost development in Mamelodi
East.
A business model to fund incremental costs for the interventions such as ceilings,
solar water heaters, etc. was developed but funding could not be acquired to
proceed with the project.
Greening of the Pretoria Show
An energy, waste and water audit took place at the Tshwane Events Centre. Hall C
was retrofitted with energy efficient technology.
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Retrofit of Municipal Buildings
The Mini-Munitoria in Atteridgeville consists of offices, a community hall,
amenities and storerooms. The building was retrofitted in two stages: Phase 1
included energy efficient lighting and the installation of solar water heaters;
Phase 2 included reflective paint (passive thermal measure) and upgrading to a
more efficient air-conditioning system. The retrofit was funded by the Cities for
Climate Protection programme. The project and was completed in 2005
Retrofit of Schools
Various school retrofit projects are underway, including the following:
The Balebogeng School CCP (Cities for Climate Protection) Project involves the
installation of solar water heaters, solar panels, energy efficient lighting and
reflective paint (passive solar measure). Other interventions include recycling,
the removal of alien trees, and the planting of a vegetable garden and
indigenous trees. The project over a year aims to reduce CO2 emissions by 19 600
tonnes, save 24 600 kWh of energy used, and save R7 800.
Two schools were retrofitted through the Enerkey programme: Garsfontein
Primary School and Motsweding Primary School. Retrofits included the
installation of ceiling insulation, energy efficient lighting, and the filling
of cavities in the prefabricated buildings. Results were monitored and
communicated to a twinning school (carrying out similar retrofits) in Germany.
Progress: The Balebogeng School Project was handed over to the school in Oct
2005.
Green Building By-law and incentives scheme
The City of Tshwane (CTMM) has developed a Green Building Development
by-law and policy applicable to all building plans submitted for approval to the
municipality in an effort to reduce natural resource consumption in Tshwane.
The public participation phase is currently in process.
Website: www.tshwane.gov.za
LIGHTING
Energy Efficient Streetlighting
125 W mercury vapour lamps were replaced with 70 W high pressure sodium
lamps. The retrofit cost was R 1.6 million, with a payback period of 8.2 years.
Savings on maintenance are over R190 000 per year and carbon reduction is over
1 100 tonnes per year.
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In addition, 125W mercury vapour lamps are being replaced with the energy
efficient lamps when streetlight maintenance is done in an area where they
exist. This is done city wide through the maintenance budget of Energy and
Electricity division.
TRANSPORT
Bus Rapid Transit (BRT)
A BRT system consists of buses travelling on dedicated trunk routes,
complimented by feeder systems of buses and taxis linked to the trunk
routes. The station designs of the BRT were launched during the transport
month of October 2010.

Renewable
Energy

Tshwane Methane Gas Project
A feasibility study was undertaken to assess the recovery potential of
methane from 9 landfill sites. Six of the landfills were found to be feasible to
generate electricity for over 20 years. The study was made possible through
funding from the Central Energy Fund (CEF). The project would have a
potential to reduce CO2 emissions by 803 tonnes per year.

Energy
Poverty

LP Gas Distribution
LP Gas was distributed through a once-off subsidy on gas bottles to 500
households in the Winterveldt area as part of the Free Basic Alternative
Energy initiative. Easigas was the supplier. The project ran into difficulties
due to the unregulated price of gas which made it difficult to administer the
free basic subsidy component and reliably cover delivery costs.

Greening

Cities for Climate Protection (CCP) Urban Greening
CCP Urban Greening involves the planting of trees in the industrial town of
Babelegi to offset carbon production, and is part of ICLEI’s Cities for
Climate Protection (CCP) Campaign.
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Basa Njengo Magogo (BNM)
The City has implemented the BNM project in two informal settlements. The BNM
is a household low smoke fuel burning emissions reduction programme raising
awareness and education in informal settlements and poor households on making
low-smoke coal and wood fires.
Public Transport Month
Public Transport Month aims to raise awareness of road congestion problems and
the solution of using public transport. Activities included a car-free day.
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BCM

Number of households provided with FBE

Indicator

Quadrant

126

-

-

-

153

1%

13%

5%

22.16

1,013

153

0

0

2.13

97,171

1,121,353

-

-

85%

0

9,722

85%

4

952

10%

61%

1%

3%

1%

40.59

1,467

952

0

0

5.65

204,262

3,484,701

-

2,650

89%

2000

600

91%

Mbombela Msunduzi

2011 Report

90%

*2009

1,953

-

2%*

43%*

5%

21%

10%

30.63

629

1,953

0

0

4.69

96,342

4,929,804

234

84,000

3,300

86%

0

94,196

NMBM

-

-

-

149

0%

4%

1%

17.12

508

149

0

0

2.22

65,897

1,248,742

-

42,345

1,000

63%

2555

5,714

79%

-

75,000

15,872

91%

0

7,500

92%

Sedibeng

41

56%

40%

1%

18%

1%

297.24

5,385

41

0

0

37.91

686,843

-

-

-

191

0%

37%

10%

111.07

3,893

191

0

0

20.71

725,982

2,994,636 16,588,695

-

-

-

98%

0

2,997

98%

Polokwane Saldanha

84%

146

14,000

55,606

-

-

89%

-

-

-

-

-

75%

77%

Tshwane

-

Unit

No. Of Injuries

Households

Households

68% %

Households

Households

80% %

National

-

-

-

129

3%

17%

12%

23.22

783

129

0

0

2.96

1,067

37%

34%

47%

5%

19%

19%

44.55

681

1,067

-

-

7.51

-

StatsSA

City

%
40 People/km

City

%

2

City

National from LTMS

National from LTMS

National from LTMS

National from LTMS

National from LTMS

StatsSA

City

City

CSIR & SACN

National: UN Millenium
Dev. Goals Indicators

PASASA

City

City

StatsSA

City

City

StatsSA

Source

%

4% %

55% %

8% %

55.78 GJ/person

581 kJ/ZAR

39 People/km2

No. of SWHs

<0.5% %

8.94 Tonnes CO2e/person

718,152 17,626,381 433,527,000 Tonnes CO2e
Tonnes CO2e/GVA
99,605
114,815
254,159 (billions)

SPM
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Buffalo City
Demographics
Population (2007)
Population as % of national
Population Density (people/km2)
Population growth (2004 - 2007)

724,308
1.5%
288
0.5%

Other Key Indicators
GVA as % of national GDP
Elec use per annum (kWh)
Energy-related tCO2e per capita
Energy Balance (GJ/annum)
Sector
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

2.00%
1,293,287,259
3.7

Electricity
24,686
310,027
159,388
2,563,911
1,579,896
14,204
4,652,112

Carbon Balance (tonne CO 2e/a)
Sector
Conversion Factor (kg/GJ)*
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

Electricity
0.306
7,554
94,868
48,773
784,557
483,448
4,347
1,423,546

Petrol

Diesel
LPG
3,346
359,292

28,171

38,807
46,629

6,885,192
6,916,710

Petrol

9,983
14,262

5,081,780
5,526,508

Diesel

0.069
231
0
1,944
0
0
475,078
477,253

28,524

LPG

0.074
26,588
0
2,872
3,451
0
376,052
408,962

Energy Carrier
Paraffin
Fuel Oil
135,356
4,279
878,838
1,027,129
23,398
2,064,721

Wood

177,179

13,122
14,580
1,647,540
11,562

177,179

1,686,804

378,228

378,228

Coal

Total
522,681
327,427
240,947
5,525,130
2,810,027
12,004,574
21,430,786

Energy Carrier
Paraffin
Fuel Oil
Wood
Coal
Total
0.063
0.072
0.077
0.000
0.094 N/A
0
9,746
0
0
0
44,118
270
0
0
0
1,233
96,371
0
0
0
0
1,371
54,959
629
63,276
29,124
0
154,869
1,035,905
898
73,953
0
0
1,087
559,387
0
1,685
0
0
0
857,161
1,797
148,660
29,124
0
158,560
2,647,901

* IPCC 2006

Energy Balance

Energy Consumption by Fuel Type

Energy Consumption by Fuel
Type

Carbon Emissions
Agriculture

Agriculture

Electricity

Commercial

Commercial

Petrol

Government

Government

Diesel

Industry

Industry

LPG

Residential

Residential

Transport

Transport

Paraffin
Fuel Oil
Wood
Coal

Transport mode to work and school (2001 StatsSA)

Mid-hi Income

Low Income
On foot

On foot

By bicycle

By bicycle

By motorcycle

By motorcycle

By car as a driver

By car as a driver

By car as a passenger

By car as a passenger

By minibus/taxi

By minibus/taxi

By bus

By bus

By train

By train

Other

Other
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City of Cape Town
Demographics
Population (2007)
Population as % of national
Population Density (people/km2)
Population growth (2004 - 2007)
Other Key Indicators
GVA as % of national GDP
Elec use per annum (kWh)
Energy-related tCO2e per capita
Energy Balance (GJ/annum)
Sector
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

3,497,097
7.2%
1,421
3.2%

11.00%
13,504,156,356
5.9

Electricity
0
19,817,324
823,486
6,144,809
20,987,009
803,474
48,576,102

Carbon Balance (tonne CO2e/a)
Sector
Conversion Factor (kg/GJ)*
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

Electricity
0.306
0
6,064,101
251,987
1,880,311
6,422,025
245,863
14,864,287

Petrol

Diesel

0
0
69,707
0
0
39,322,988
39,392,695

Petrol

0
64,146
243,461
2,693,120
0
24,873,326
27,874,053

Diesel

0.069
0
0
4,810
0
0
2,713,286
2,718,096

0.074
0
4,747
18,016
199,291
0
1,840,626
2,062,680

Energy Carrier
Paraffin
Fuel Oil
Wood
Coal
Total
0
0
0
0
0
0
428,183
90,449
18,393
29,574
274,483 20,722,552
0
0
0
0
0
1,136,654
856,366
1,201,683
4,068,975
2,781,509 17,746,462
465,620
1,538,267
28,776
20,001
23,039,672
0
0
0
0
0 64,999,789
1,750,168
2,830,399
4,116,144
49,575
3,055,992 127,645,128

LPG

LPG

Energy Carrier
Paraffin
Fuel Oil
Wood
Coal
Total
0.063
0.072
0.077
0.000
0.094 N/A
0
0
0
0
0
0
26,976
6,512
1,416
0
25,801
6,129,553
0
0
0
0
0
274,813
53,951
86,521
313,311
0
261,462
2,794,847
29,334
110,755
2,216
0
0
6,564,330
0
0
0
0
0
4,799,775
110,261
203,789
316,943
0
287,263 20,563,319

* IPCC 2006

Energy Balance

Energy Consumption by Fuel Type

Carbon Emissions

Energy Consumption by Fuel
Type

Agriculture

Agriculture

Electricity

Commercial

Commercial

Petrol

Government

Government

Diesel

Industry

Industry

Residential

Residential

Transport

Transport

LPG
Paraffin
Fuel Oil
Wood
Coal

Transport mode to work and school (2001 StatsSA)

Mid-hi Income

Low Income
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On foot

On foot

By bicycle

By bicycle

By motorcycle

By motorcycle

By car as a driver

By car as a driver

By car as a passenger

By car as a passenger

By minibus/taxi

By minibus/taxi

By bus

By bus

By train

By train

Other

Other

The state of energy SA 2011

Ekurhuleni
Demographics
Population (2007)
Population as % of national
Population Density (people/km2)
Population growth (2004 - 2007)

2,724,227
5.6%
1,413
1.6%

Other Key Indicators
GVA as % of national GDP
Elec use per annum (kWh)
Energy-related tCO2e per capita
Energy Balance (GJ/annum)
Sector
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

9.00%
15,513,210,926
7.7

Electricity
392
18,186,275
1,593,485
8,107,099
25,675,790
2,239,876
55,802,917

Carbon Balance (tonne CO2e/a)
Sector
Conversion Factor (kg/GJ)*
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

Electricity
0.306
120
5,565,000
487,606
2,480,772
7,856,792
685,402
17,075,693

Petrol

Diesel
LPG
3,466
677,258

103,298

179,986
433,569

26,218,004
26,324,768

18,076,343
19,367,156

Petrol

Diesel

0.069
239
0
7,128
0
0
1,809,042
1,816,409

LPG

0.074
50,117
0
13,319
32,084
0
1,337,649
1,433,170

Energy Carrier
Paraffin
Fuel Oil
Wood
18,664
143,132
39,662
4,206
123,652
162,378
1,225,699
51,327
226,639
72,267
233,306
608,622
1,225,699

Coal

Total

43,740
1,991,300
4,082,400
0

6,117,440

842,913
18,225,937
1,924,714
12,043,697
30,036,156
46,606,490
109,679,907

Energy Carrier
Paraffin
Fuel Oil
Wood
Coal
Total
0.063
0.072
0.077
0.000
0.094 N/A
1,176
10,306
0
0
0
61,958
2,499
0
0
0
0
5,567,499
0
303
0
0
4,112
512,467
7,790
11,691
94,379
0
187,182
2,813,899
3,234
16,318
0
0
383,746
8,260,089
0
5,203
0
0
0
3,837,297
14,698
43,821
94,379
0
575,039 21,053,208

* IPCC 2006

Energy Balance

Energy Consumption by Fuel Type

Energy Consumption by Fuel
Type

Carbon Emissions
Agriculture

Agriculture

Electricity

Commercial

Commercial

Petrol

Government

Government

Diesel

Industry

Industry

Residential

Residential

Transport

Transport

LPG
Paraffin
Fuel Oil
Wood
Coal

Transport mode to work and school (2001 StatsSA)

Low Income

Mid-hi Income
On foot

On foot

By bicycle

By bicycle

By motorcycle

By motorcycle

By car as a driver

By car as a driver

By car as a passenger

By car as a passenger

By minibus/taxi

By minibus/taxi

By bus

By bus

By train

By train

Other

Other
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eThekwini
Demographics
Population (2007)
Population as % of national
Population Density (people/km2)
Population growth (2004 - 2007)
Other Key Indicators
GVA as % of national GDP
Elec use per annum (kWh)
Energy-related tCO2e per capita
Energy Balance (GJ/annum)
Sector
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

3,468,087
7.2%
1,513
1.9%

9.00%
10,933,396,114
5.2

Electricity
9,727,692
16,636,827
12,964,244
39,328,763

Energy Carrier
Petrol
Diesel
LPG
Paraffin
Fuel Oil
Wood
637,192
2,334,525
298,244
351,739
633,769
979
26,563
10,336
736
1,469,391
1,975,870
399,035
3,664,306
820,172
2,195,634
31,100,235
38,221,813
177,592
31,739,142
42,052,292
3,728,055
3,134,336
3,664,306

Coal*

0

Total
3,621,700
10,361,461
37,878
24,146,165
15,980,050
69,499,640
58,320 123,705,214

*No data available. 2004 data used.

Carbon Balance (tonne CO 2e/a)
Sector
Conversion Factor (kg/GJ)*
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

Electricity

Petrol

0.306
0
2,976,674
0
5,090,869
3,967,059
0
12,034,601

Diesel

0.069
43,966
0
68
51
0
2,145,916
2,190,001

0.074
172,755
0
1,966
108,735
0
2,828,414
3,111,870

LPG

Energy Carrier
Paraffin
Fuel Oil
Wood
Coal
0.063
0.072
0.077
0.000
18,789
25,325
0
0
39,927
0
0
0
0
744
0
0
124,480
28,731
282,152
0
51,671
158,086
0
0
0
12,787
0
0
234,867
225,672
282,152
0

Total
0.094 N/A
0
260,836
0
3,016,601
0
2,777
0
5,635,017
0
4,176,815
0
4,987,117
5,482
18,084,645

* IPCC 2006

Energy Balance

Energy Consumption by Fuel Type

Carbon Emissions

Energy Consumption by Fuel
Type

Agriculture

Agriculture

Electricity

Commercial

Commercial

Petrol

Government

Government

Diesel

Industry

Industry

Residential

Residential

Transport

Transport

LPG
Paraffin
Fuel Oil
Wood
Coal*

Transport mode to work and school (2001 StatsSA)

Low Income
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Mid-hi Income
On foot

On foot

By bicycle

By bicycle

By motorcycle

By motorcycle

By car as a driver

By car as a driver

By car as a passenger

By car as a passenger

By minibus/taxi

By minibus/taxi

By bus

By bus

By train

By train

Other

Other

The state of energy SA 2011

Johannesburg
Demographics
Population (2007)
Population as % of national
Population Density (people/km2)
Population growth (2004 - 2007)

3,888,182
8.0%
2,365
3.2%

Other Key Indicators
GVA as % of national GDP
Elec use per annum (kWh)
Energy-related tCO2e per capita
Energy Balance (GJ/annum)
Sector
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

14.00%
14,593,279,736
5.8

Electricity
2,017,872
1,118,835
24,989,407
20,924,741
3,442,957
52,493,812

Carbon Balance (tonne CO2e/a)
Sector
Conversion Factor (kg/GJ)*
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

Electricity
0.306
0
617,469
342,364
7,646,759
6,402,971
1,053,545
16,063,106

Petrol

Diesel

LPG

3,968

36,388

11,254
15,300

46,555
1,588,418

54,578,060
54,608,582

28,144,486
29,815,847

Petrol

Diesel

0.069
274
0
777
1,056
0
3,765,886
3,767,992

LPG

0.074
2,693
0
3,445
117,543
0
2,082,692
2,206,373

Energy Carrier
Paraffin
Fuel Oil
Wood
1,133
168,187
2,407
4,942
7,505
190,801
40,430
3,115
1,049,856
84,917
14,160
1,498,703
40,430

Coal

Total

209,676
2,020,279
58,320
1,239,906
26,831,860
4,082,400 26,060,112
86,250,420
4,140,720 142,612,254

0

Energy Carrier
Paraffin
Fuel Oil
Wood
Coal
Total
0.063
0.072
0.077
0.000
0.094 N/A
0
0
0
15,147
71
12,109
152
0
0
0
0
617,620
0
356
0
0
5,482
352,423
473
13,738
3,113
0
0
7,782,681
196
75,590
0
0
383,746
6,862,502
0
6,114
0
0
0
6,908,237
892
107,907
3,113
0
389,228 22,538,611

* IPCC 2006

Energy Balance

Energy Consumption by Fuel Type

Energy Consumption by Fuel
Type

Carbon Emissions
Agriculture

Agriculture

Electricity

Commercial

Commercial

Petrol

Government

Government

Diesel

Industry

Industry

Residential

Residential

Transport

Transport

LPG
Paraffin
Fuel Oil
Wood
Coal

Transport mode to work and school (2001 StatsSA)

Low Income

Mid-hi Income
On foot

On foot

By bicycle

By bicycle

By motorcycle

By motorcycle

By car as a driver

By car as a driver

By car as a passenger

By car as a passenger

By minibus/taxi

By minibus/taxi

By bus

By bus

By train

By train

Other

Other
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Nelson Mandela Bay
Demographics
Population (2007)
Population as % of national
Population Density (people/km2)
Population growth (2004 - 2007)

1,050,934
2.2%
1,953
0.7%

Other Key Indicators
GVA as % of national GDP
Elec use per annum (kWh)
Energy-related tCO2e per capita
Energy Balance (GJ/annum)
Sector
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

3.00%
3,095,153,203
4.7

Electricity

Petrol

1,562,662
2,138,400
4,646,831
2,785,752
11,133,645

Diesel
LPG
29,852
130,397
41,759
2,776

73,643
879,715

9,574,588
9,648,975

8,083,804
9,167,559

Energy Carrier
Paraffin
Fuel Oil
Wood
12,555
51,348
26,678
1,509
83,170
58,252
999,570
34,524
320,525
25,926
156,927
457,560
999,570

Coal*

0

Total

626,940

224,151
1,589,340
2,255,311
6,670,315
3,140,801
17,684,318
32,191,176

*No data available. 2004 data used.

Carbon Balance (tonne CO 2e/a)
Sector
Conversion Factor (kg/GJ)*
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

Electricity
0.306
0
478,175
654,350
1,421,930
852,440
0
3,406,895

Petrol

Diesel

0.069
2,060
0
2,881
192
0
660,647
665,779

LPG

0.074
9,649
0
5,450
65,099
0
598,201
678,399

Energy Carrier
Paraffin
Fuel Oil
Wood
Coal
Total
0.063
0.072
0.077
0.000
0.094 N/A
791
3,697
0
0
0
16,197
1,681
0
0
0
0
479,855
0
109
0
0
0
662,790
5,240
4,194
76,967
0
0
1,573,621
2,175
23,078
0
0
0
877,693
0
1,867
0
0
0
1,260,715
9,886
32,944
76,967
0
58,932
4,929,804

* IPCC 2006

Energy Balance

Energy Consumption by Fuel Type

Energy Consumption by Fuel
Type

Carbon Emissions
Agriculture

Agriculture

Electricity

Commercial

Commercial

Petrol

Government

Government

Diesel

Industry

Industry

Residential

Residential

Transport

Transport

LPG
Paraffin
Fuel Oil
Wood
Coal*

Transport mode to work and school (2001 StatsSA)

Low Income
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Mid-hi Income
On foot

On foot

By bicycle

By bicycle

By motorcycle

By motorcycle

By car as a driver

By car as a driver

By car as a passenger

By car as a passenger

By minibus/taxi

By minibus/taxi

By bus

By bus

By train

By train

Other

Other

The state of energy SA 2011

Mbombela
Demographics
Population (2007)
Population as % of national
Population Density (people/km2)
Population growth (2004 - 2007)
Other Key Indicators
GVA as % of national GDP
Elec use per annum (kWh)
Energy-related tCO2e per capita
Energy Balance (GJ/annum)
Sector
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

527,203
1.1%
153
1.7%

0.68%
334,972,300
2.1
Energy Carrier
Petrol
Diesel
LPG
Paraffin
Fuel Oil
Wood
31,685
215,562
1,734
18,632
0
116,062
0
0
3,685
0
0
12,672
27,801
0
548
0
607,946
916
73,084
11,489
21,137
790,646
480,928
0
0
4,769
116,306
0
4,881,155 4,258,135
0
9,407
0
1,204,936 4,926,428 4,574,582
21,678
166,030
790,646

Electricity

Coal*

0

Total
267,613
119,747
41,021
1,505,219
602,003
9,148,697
0 11,684,300

*No data available

Carbon Balance (tonne CO2e/a)
Sector
Conversion Factor (kg/GJ)*
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

Electricity
Petrol
Diesel
LPG
0.306
0.069
0.074
0
2,186
15,952
35,515
0
0
0
874
2,057
186,031
63
5,408
147,164
0
0
0
336,800
315,102
368,711
339,924
338,519

Energy Carrier
Paraffin
Fuel Oil
Wood
Coal
0.063
0.072
0.077
0.000
109
1,342
0
0
232
0
0
0
0
39
0
0
724
1,522
60,880
0
300
8,374
0
0
0
677
0
0
1,366
11,954
60,880
0

Total
0.094 N/A
0
19,589
0
35,747
0
2,971
0
254,628
0
155,839
0
652,579
0 1,121,353

* IPCC 2006

Energy Balance

Energy Consumption by Fuel Type

Carbon Emissions

Energy Consumption by Fuel
Type

Agriculture

Agriculture

Electricity

Commercial

Commercial

Petrol

Government

Government

Diesel

Industry

Industry

Residential

Residential

Transport

Transport

LPG
Paraffin
Fuel Oil
Wood
Coal*

Transport mode to work and school (2001 StatsSA)

Low Income

Mid-hi Income
On foot

On foot

By bicycle

By bicycle

By motorcycle

By motorcycle

By car as a driver

By car as a driver

By car as a passenger

By car as a passenger

By minibus/taxi

By minibus/taxi

By bus

By bus

By train

By train

Other

Other
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Msunduzi
Demographics
Population (2007)
Population as % of national
Population Density (people/km2)
Population growth (2004 - 2007)
Other Key Indicators
GVA as % of national GDP
Elec use per annum (kWh)
Energy-related tCO2e per capita
Energy Balance (GJ/annum)
Sector
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

616,733
1.3%
952
1.8%

1.00%
1,792,294,124
5.7

Electricity

6,447,101

Petrol
Diesel
LPG
127,247
772,756
37

1,077
78,176

4,990,097
5,117,382

2,784,809
3,636,818

Energy Carrier
Paraffin
Fuel Oil
Wood
66,152
17,185
140,574
505
438,259
19,495
335,267
181,919
107,270
8,676
826,903
153,132
335,267

Coal*

0

8,518,389

Total
983,341
140,574
1,619
871,198
289,189
7,783,583
25,034,993

*No data available. 2004 data used.

Carbon Balance (tonne CO 2e/a)
Sector
Conversion Factor (kg/GJ)*
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

Electricity
0.306
0
0
0
0
0
0
1,972,813

Petrol

Diesel

0.069
8,780
0
3
0
0
344,317
353,099

LPG

0.074
57,184
0
80
5,785
0
206,076
269,125

Energy Carrier
Paraffin
Fuel Oil
Wood
Coal
Total
0.063
0.072
0.077
0.000
0.094 N/A
4,168
1,237
0
0
0
71,369
8,856
0
0
0
0
8,856
0
36
0
0
0
119
27,610
1,404
25,816
0
0
60,615
11,461
7,723
0
0
0
19,184
0
625
0
0
0
551,017
52,095
11,025
25,816
0
800,729
3,484,701

* IPCC 2006

Energy Balance

Energy Consumption by Fuel Type

Carbon Emissions

Energy Consumption by Fuel
Type

Agriculture

Agriculture

Electricity

Commercial

Commercial

Petrol

Government

Government

Diesel

Industry

Industry

LPG

Residential

Residential

Transport

Transport

Paraffin
Fuel Oil
Wood
Coal*

Transport mode to work and school (2001 StatsSA)
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Mid-hi Income
On foot

On foot

By bicycle

By bicycle

By motorcycle

By motorcycle

By car as a driver

By car as a driver

By car as a passenger

By car as a passenger

By minibus/taxi

By minibus/taxi

By bus

By bus

By train

By train

Other

Other
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Polokwane
Demographics
Population (2007)
Population as % of national
Population Density (people/km2)
Population growth (2004 - 2007)
Other Key Indicators
GVA as % of national GDP
Elec use per annum (kWh)
Energy-related tCO2e per capita
Energy Balance (GJ/annum)
Sector
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

561,770
1.2%
149
1.7%

1.11%
512,096,724
2.2

Electricity

1,842,075

Petrol

Diesel
LPG
17,397
509,693
0
0
12,471
20,758
1,995
331,650
0
0
5,296,830
3,258,564
5,328,693
4,120,665

Energy Carrier
Paraffin
Fuel Oil
Wood
210
14,257
0
447
0
0
0
419
0
1,393
16,175
40,844
578
88,998
0
0
7,199
0
2,628
127,048
40,844

Coal*

0

Total
541,557
447
33,648
392,057
89,576
8,562,592
9,619,878

0

*No data available

Carbon Balance (tonne CO2e/a)
Sector
Conversion Factor (kg/GJ)*
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

Electricity
Petrol
Diesel
LPG
0.306
0.069
0.074
1,200
37,717
0
0
0
0
0
860
1,536
0
138
24,542
0
0
0
365,481
241,134
0
563,675
367,680
304,929

Energy Carrier
Paraffin
Fuel Oil
Wood
Coal
0.063
0.072
0.077
0.000
13
1,027
0
0
28
0
0
0
0
30
0
0
88
1,165
3,145
0
36
6,408
0
0
0
518
0
0
166
9,147
3,145
0

Total
0.094 N/A
0
39,957
0
28
0
2,427
0
29,077
0
6,444
0
607,133
0
1,248,742

* IPCC 2006

Energy Balance

Energy Consumption by Fuel Type

Energy Consumption by Fuel
Type

Carbon Emissions
Agriculture

Agriculture

Electricity

Commercial

Commercial

Petrol

Government

Government

Diesel

Industry

Industry

Residential

Residential

Transport

Transport

LPG
Paraffin
Fuel Oil
Wood
Coal*

Transport mode to work and school (2001 StatsSA)

Low Income

Mid-hi Income
On foot

On foot

By bicycle

By bicycle

By motorcycle

By motorcycle

By car as a driver

By car as a driver

By car as a passenger

By car as a passenger

By minibus/taxi

By minibus/taxi

By bus

By bus

By train

By train

Other

Other
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Saldanha
Demographics
Population (2007)
Population as % of national
Population Density (people/km2)
Population growth (2004 - 2007)

78,985
0.2%
41
1.9%

Other Key Indicators
GVA as % of national GDP
Elec use per annum (kWh)
Energy-related tCO2e per capita
Energy Balance (GJ/annum)
Sector
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

0.26%
1,117,994,569
37.9

Electricity
180,537
40,893
3,542,680
241,121
16,332
4,021,563

Petrol

Diesel
LPG
100,539
5,274
19

11,870
503,722

1,043,225
1,048,518

1,043,950
1,660,082

Energy Carrier
Paraffin
Fuel Oil
9,100

0

267
10,324
56,804
4,595
81,090

Wood

Coal*

Total

214,653

214,653

0

16,451,884

109,639
180,537
58,305
4,271,398
297,925
2,108,102
23,477,790

*No data available. 2004 data used.

Carbon Balance (tonne CO2e/a)
Sector
Conversion Factor (kg/GJ)*
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

Electricity
0.306
0
55,244
12,513
1,084,060
73,783
4,998
1,230,598

Petrol

Diesel
0.069
0
0
364
1
0
71,983
72,348

LPG

0.074
7,440
0
878
37,275
0
77,252
122,846

Energy Carrier
Paraffin
Fuel Oil
Wood
Coal
Total
0.063
0.072
0.077
0.000
0.094 N/A
0
655
0
0
0
8,095
0
0
0
0
0
55,244
0
19
0
0
0
13,775
0
743
16,528
0
0
1,138,609
0
4,090
0
0
0
77,873
0
331
0
0
0
154,563
0
5,838
16,528
0
1,546,477
2,994,636

* IPCC 2006

Energy Balance

Energy Consumption by Fuel Type

Carbon Emissions

Energy Consumption by Fuel
Type

Agriculture

Agriculture

Electricity

Commercial

Commercial

Petrol

Government

Government

Diesel

Industry

Industry

LPG

Residential

Residential

Transport

Transport

Paraffin
Fuel Oil
Wood
Coal*

Transport mode to work and school (2001 StatsSA)
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On foot

On foot

By bicycle

By bicycle

By motorcycle

By motorcycle

By car as a driver

By car as a driver

By car as a passenger

By car as a passenger

By minibus/taxi

By minibus/taxi

By bus

By bus

By train

By train

Other

Other
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Sedibeng
Demographics
Population (2007)
Population as % of national
Population Density (people/km2)
Population growth (2004 - 2007)

800,833
1.7%
191
0.1%

Other Key Indicators
GVA as % of national GDP
Elec use per annum (kWh)
Energy-related tCO2e per capita
Energy Balance (GJ/annum)
Sector
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

1.34%
11,268,110,616
20.7

Electricity
Petrol
Diesel
LPG
25,582
9,886
440,124
44,346
0
0
11,666
104,005
32,030,842
14,138
923,646
8,432,002
0
0
8,821,971
5,528,831
40,532,772
8,857,661
6,996,607

Energy Carrier
Paraffin
Fuel Oil
Wood
3,391
9,515
0
7,206
0
0
0
280
0
22,466
10,795
52,284
9,325
41,177
0
0
4,804
0
42,388
66,571
52,284

Coal*

0

Total

32,396,277

488,498
51,552
115,951
33,054,171
8,482,504
14,355,607
88,944,560

*No data available. 2004 data used.

Carbon Balance (tonne CO2e/a)
Sector
Conversion Factor (kg/GJ)*
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

Electricity
0.306
7,828
13,570
0
9,801,438
2,580,193
0
12,403,028

Petrol

Diesel

0.069
682
0
805
976
0
608,716
611,179

0.074
32,569
0
7,696
68,350
0
409,134
517,749

LPG

Energy Carrier
Paraffin
Fuel Oil
Wood
Coal
Total
0.063
0.072
0.077
0.000
0.094 N/A
214
685
0
0
0
41,978
454
0
0
0
0
14,024
0
20
0
0
0
8,521
1,415
777
4,026
0
0
9,876,981
587
2,965
0
0
0
2,583,745
0
346
0
0
0
1,018,195
2,670
4,793
4,026
0
3,045,250 16,588,695

* IPCC 2006

Energy Balance

Energy Consumption by Fuel Type

Energy Consumption by Fuel
Type

Carbon Emissions
Agriculture

Agriculture

Electricity

Commercial

Commercial

Petrol

Government

Government

Diesel

Industry

Industry

Residential

Residential

Transport

Transport

LPG
Paraffin
Fuel Oil
Wood
Coal*

Transport mode to work and school (2001 StatsSA)

Mid-hi Income

Low Income
On foot

On foot

By bicycle

By bicycle

By motorcycle

By motorcycle

By car as a driver

By car as a driver

By car as a passenger

By car as a passenger

By minibus/taxi

By minibus/taxi

By bus

By bus

By train

By train

Other

Other
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Sol Plaatje
Demographics
Population (2007)
Population as % of national
Population Density (people/km2)
Population growth (2004 - 2007)
Other Key Indicators
GVA as % of national GDP
Elec use per annum (kWh)
Energy-related tCO2e per capita
Energy Balance (GJ/annum)
Sector
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

243,015
0.5%
129
3.2%

0.42%
371,974,161
3.0

Electricity

Petrol

179,776
31,145
496,868
630,248
1,338,037

Diesel
LPG
4,686
171,349
546
4,225

4,085
419,791

2,084,352
2,093,809

1,420,332
2,015,557

Energy Carrier
Paraffin
Fuel Oil
4,015
10,520
8,531
309
26,598
11,934
11,040
48,750
5,311
50,184
76,824

Wood

0

Coal*

0

Total

68,040

190,569
188,308
36,085
959,415
690,038
3,509,995
5,642,450

*No data available. 2004 data used.

Carbon Balance (tonne CO 2e/a)
Sector
Conversion Factor (kg/GJ)*
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

Electricity
Petrol
Diesel
LPG
0.306
0.069
0.074
0
323
12,680
55,012
0
0
9,530
38
302
152,041
292
31,065
192,856
0
0
0
143,820
105,105
409,439
144,473
149,151

Energy Carrier
Paraffin
Fuel Oil
Wood
Coal
0.063
0.072
0.077
0.000
253
757
0
0
537
0
0
0
0
22
0
0
1,676
859
0
0
696
3,510
0
0
0
382
0
0
3,162
5,531
0
0

Total
0.094 N/A
0
14,013
0
55,549
0
9,893
0
185,932
0
197,061
0
249,307
6,396
718,152

* IPCC 2006

Energy Balance

Energy Consumption by Fuel Type

Carbon Emissions

Energy Consumption by Fuel
Type

Agriculture

Agriculture

Electricity

Commercial

Commercial

Petrol

Government

Government

Diesel

Industry

Industry

Residential

Residential

Transport

Transport

LPG
Paraffin
Fuel Oil
Wood
Coal*

Transport mode to work and school (2001 StatsSA)
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Mid-hi Income
On foot

On foot

By bicycle

By bicycle

By motorcycle

By motorcycle

By car as a driver

By car as a driver

By car as a passenger

By car as a passenger

By minibus/taxi

By minibus/taxi

By bus

By bus

By train

By train

Other

Other
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Tshwane
Demographics
Population (2007)
Population as % of national
2
Population Density (people/km )
Population growth (2004 - 2007)
Other Key Indicators
GVA as % of national GDP
Elec use per annum (kWh)
Energy-related tCO2e per capita
Energy Balance (GJ/annum)
Sector
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

2,345,909
4.8%
1,067
2.8%

9.00%
11,814,438,718
7.5

Electricity
Petrol
Diesel
LPG
2,179,062
6,745
389,494
5,037,840
0
0
4,262,185
84,013
315,510
15,358,745
2,798
1,037,097
12,485,563
0
0
3,174,586 30,829,625 18,838,335
42,497,981 30,923,181 20,580,435

Carbon Balance (tonne CO2e/a)
Sector
Conversion Factor (kg/GJ)*
Agriculture
Commercial
Government
Industry
Residential
Transport
Total

Electricity
0.306
666,793
1,541,579
1,304,229
4,699,776
3,820,582
971,423
13,004,382

Petrol

Diesel

0.069
465
0
5,797
193
0
2,127,244
2,133,699

0.074
28,823
0
23,348
76,745
0
1,394,037
1,522,952

LPG

Energy Carrier
Paraffin
Fuel Oil
Wood
4,116
83,616
0
8,746
0
0
0
2,457
0
27,268
94,859
283,302
11,319
521,947
0
0
42,217
0
51,450
745,096
283,302

Coal

0

Total
0
2,663,032
0
5,046,586
0
4,664,165
2,967,929 19,771,998
6,464,456 19,483,285
0 52,884,764
9,432,385 104,513,830

Energy Carrier
Paraffin
Fuel Oil
Wood
Coal
Total
0.063
0.072
0.077
0.000
0.094 N/A
259
6,020
0
0
0
702,361
551
0
0
0
0
1,542,130
0
177
0
0
0
1,333,550
1,718
6,830
21,814
0
278,985
5,086,062
713
37,580
0
0
607,659
4,466,534
0
3,040
0
0
0
4,495,744
3,241
53,647
21,814
0
886,644 17,626,381

* IPCC 2006

Energy Balance

Energy Consumption by Fuel Type

Energy Consumption by Fuel
Type

Carbon Emissions
Agriculture

Agriculture

Electricity

Commercial

Commercial

Petrol

Government

Government

Diesel

Industry

Industry

Residential

Residential

Transport

Transport

LPG
Paraffin
Fuel Oil
Wood
Coal

Transport mode to work and school (2001 StatsSA)

Low Income

Mid-hi Income
On foot

On foot

By bicycle

By bicycle

By motorcycle

By motorcycle

By car as a driver

By car as a driver

By car as a passenger

By car as a passenger

By minibus/taxi

By minibus/taxi

By bus

By bus

By train

By train

Other

Other
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