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Foreword 

Executive Mayor Duma Nkosi

This review examines the state of energy in our cities and explores the transition of cities towards 
more resilient, sustainable energy approaches. Such information is increasingly important if cities 
are to take their place as major players in the national energy picture.

This review indicates that nearly half of the country’s energy is consumed within the 15 cities included 
within the study, in spite of only occupying less than 3% of the land area. Cities are therefore extremely 
energy intensive nodes in the national fabric.

Historically, energy issues were considered to be the business of national government, and very little 
energy capacity existed in cities, outside of the electricity departments. Yet we have realized that cities 
have a major influence over energy use within their areas of jurisdiction.  They influence building 
efficiency, urban layout and expansion - which determine the potential for transport efficiency – public 
transport effectiveness, and price signals sent to users by electricity and other tariffs, amongst many 
others. 

As well as being consumers of energy, cities are also potential energy producers. For example, much of 
the electrical energy used for water heating, currently produced in power stations far distant from the 
cities, could easily be sourced directly from the sun, using solar water heaters on rooftops. This would 
increase employment, decrease negative environmental impacts and increase sustainability. 

As cities worldwide have discovered, national government cannot always provide solutions to all 
problems and when it doesn’t it is often at the city level that the problems present themselves most 
forcefully. Cities face the problem of providing services to low-income households that cannot afford to 
pay for the services and cities face the problem of developing local economies to provide both the work 
needed by the large number of unemployed in the Second Economy and the goods and services needed 
by city economies.

Adequate and appropriate energy and access to the resources of the well-developed national energy sector 
are prerequisites for providing services and for growing the productive components of the economy.

It is therefore entirely appropriate, and in fact necessary, that cities take a leading role in steering the 
energy situation in their boundaries. It is also becoming clear that cities are important components 
of any national government strategy towards meeting their Energy Efficiency and Renewable Energy 
targets.  In the same way that cities need national government support, so national government needs 
city support. 

Amongst other challenges, we increasingly need to factor global warming and climate change into 
our plans.  However, we should not make the mistake of thinking that sustainable energy options 
are important mainly for environmental reasons. We know that there are many, many immediate 
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opportunities to apply energy efficient and renewable energy measures that save cities money, develop 
the economy, and improve the quality of lives of the poorest of the poor.  

This review is the product of a working partnership of local and national government, NGOs, national 
organizations and research institutions. This represents the first time that such a group of cities and 
city stakeholders have come together in this way, sharing experience and building capacity around 
understanding the energy issues of cities. It has laid an important foundation for city energy partnerships 
and learning networks.

The development of city level energy planning and management capacity represents the beginnings of a 
new chapter in the energy history of South Africa. This report provides a basis for discussion and debate 
around city energy issues and a starting point for further urban energy work. We believe that all involved 
in city development will benefit greatly from careful reading and examination of this document.

Yours in Governance!

Duma Nkosi

Executive Mayor
Ekurhuleni Metropolitan Municipality
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Executive Summary

Review aims and method

This report on the state of energy in South African cities aims to develop a baseline picture of 
energy (supply and consumption) in our cities.  The report has been developed through a growing 
network of city officials and related stakeholders and builds on the city energy work that has taken 

root in South African cities over the past seven years. Fifteen cities and towns were involved in the study, 
including the six big metros, industrial towns, inland, coastal and more rural towns. These cities include 
thirteen of the seventeen cities that form the ‘backbone’ of the South African economy. 

This review has been structured according to the City Development framework quadrants: Inclusive 
City, Productive City, Sustainable City and Well-governed City. This review has included a fifth area, 
that of Mobile and Accessible Cities. This speaks specifically to transport and was felt to warrant separate 
attention as it is of substantial importance within city energy consumption and has attributes peculiar to 
it that may be lost within a broad energy approach. 

Issues were identified, and related measures developed, in a participatory manner through a series of 
network meetings with city officials and stakeholders. The measures also refer substantially to the 
internationally-recognised IAEA/UNDP Energy Indicators for Sustainable Development. City officials 
were centrally involved in data collection, which was also gathered from national agencies, such as 
StatsSA, NERSA and SAPIA. The report also speaks to notable data gaps, with the aim that city energy 
data processes can be improved as an outcome of the report. The process – bringing together city 
players in the development of measures, collection and analysis of data – provided a notable ‘bottom-up’, 
decentralised thinking process for energy policy making. 

Cities and energy

Developmental local government places the responsibility of meeting basic needs and promoting just 
and equitable social and economic development on the shoulders of local government. South Africa’s 
larger cities, representing the centre of the nation’s wealth, but also containing its most abject poverty, 
are especially critical players in the government’s bid to tackle poverty and development. Energy is 
central to meeting basic socio-economic rights and the provision of electricity to households is a core 
task of local government in South Africa. 

Energy is also a key and substantial factor in economic production. Local government provides a platform 
for economic development, a central component of which must be reliable energy service provision, 
planning and regulation. This is particularly important in light of the global trends around the supply 
and use of fossil fuels, especially related to climate change and greenhouse gas (GHG) emissions and 
world trade and globalization. 
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The Constitution of South Africa not only sets out basic socio-economic rights, but establishes the right 
to a clean and safe environment for all South Africans. Fossil fuel dependency means that energy, critical 
for life and development, is also highly destructive in terms of air quality, health, disasters and global 
greenhouse gas (GHG) emissions related to climate change. Cities have to manage the consequences 
of ill health (direct health costs, but also substantial indirect costs in loss of economic production) and 
local disasters. Again, it is the poor who are the most vulnerable and unmanaged risk works to counter 
poverty alleviation strategies.

South Africa is a signatory to a number of international summits and agreements, such as the Kyoto 
Protocol, the Millennium Development Goals and the Johannesburg Plan of Implementation, that 
relate, directly or indirectly, to energy management. Although national government has not devolved 
specific responsibilities relating to these commitments to the city level, much of what the state can do is 
city-based and coordinated by local government, if not directly delivered by them. 

At a national level energy is governed through the White Paper on Energy (1998), which outlines an 
integrated resource planning approach to energy in pursuit of economic development, access to electricity, 
management of health and environmental impacts of energy generation and vigilance around paraffin 
poisoning and transport health impacts. South Africa has set specific energy efficiency and renewable 
energy targets in recent years. The Renewable Energy White Paper (2002) sets a target of establishing 10 
000 GWh of renewable source energy by the year 2013. The draft national Energy Efficiency Strategy 
of 2004 provides specific targets for reduction in energy demand within given demand sectors, with an 
overall target of 12% reduction in consumption by 2014.

Understanding the particular conditions of poverty in our cities, and the existence of a ‘Mineral-Energy’ 
complex, largely de-linked from these social and economic problems, at the heart of the South African 
economy, is useful for understanding the potential for various trajectories in future energy development 
in our cities. South African cities are characterised by what is often referred to as a ‘dual’ economy: a 
small minority live in conditions similar to those of the developed economies, while the majority live 
on the margins of cities, in the townships, squatter camps and peri-urban areas, in conditions similar 
to those of the developing economies of Africa. An important implication of the existence of a dual 
economy for city energy planning is that statistical aggregations that include both economies may have 
limited validity, or could be misleading, if not interpreted with great caution. 

City Energy Planning, being undertaken by leading South Africa’s cities, aims to integrate and entrench 
sustainable energy approaches and practices at the local level, within a framework that has a clear vision 
and direction. It can improve service delivery and quality of life, save money and reduce greenhouse 
gas emissions.  Energy is the backbone of the city, and a crucial driver in all areas of city development. 
Energy management and city energy planning locates itself within the broad city strategic approaches 
contained within overarching Integrated Development Planning and City Development Strategies. 

The emerging city energy picture

Social development lies at the heart of the inclusive city. Energy is critical to meeting basic social needs 
such as cooking food, warming and lighting homes, providing health services and community facilities 
and powering domestic appliances and communication and entertainment devices. In aggregate across 
the study cities, 16% of city households do not have access to a clean, safe, affordable and reliable 

E x e c u t i v e  S u m m a r y
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energy service. Within poor, rural towns, such as 
King Sabata this is as high as 58%. The National 
Electrification Programme has been effective in 
providing access to substantial numbers of city 
dwellers; however this programme may struggle to 
keep pace with rapid urbanisation. 

Electrification levels within Tshwane clearly 
illustrate the persistence of urban-rural and racial 
divisions in electricity access. Winterveld (Ward 
24), a black rural area, has no grid connection; 
Pretoria (Ward 1), the urban centre with over 90% 
of households being white, has 100% access to 
electricity. 

Affordability of energy services remains a key 
concern and a quarter of South African city 
dwellers may be considered to be living in ‘energy 
poverty’. On the other side, a small minority of 
wealthy households consume substantial amounts 
of energy, contributing to local and global pollution.  
Despite electrification, city households continue to 
make use of a variety of household fuels. 

Fuel use in poor households poses dangers in 
the form of fires, burns and poisonings. Poverty 
makes households extremely vulnerable in the face 
of energy-related disaster events.

Energy in relation to productive cities explores 
the energy consumption of cities in relation to 
economic productivity; and how the energy sector 
can contribute directly to local resource utilization, 
including employment creation. The data points to 
cities being notable energy consumers, with the 
15 study cities contributing nearly 40% to energy 
consumption in South Africa. 

Although energy per unit of economic production 
must be interpreted with caution at the city level 
due to forward and backward economic linkages, 
South African cities reflect the national picture of 
high energy intensity – high levels of energy are 
consumed for economic value generated. Just about 
all city energy is derived from fossil fuels. Little 
data exists on how well cities are responding to and 

E x e c u t i v e  S u m m a r y

Percentage Tshwane households without 
electricity, 2002

Source: Tshwane IDP, 2002 
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supplying energy to support the development needs 
of the ‘second’ or more marginalised township 
economy. Further work needs to be done on exploring 
the extent to which cities are proactively taking 
decisions around longer-term energy management 

Average study city transport mode to work 
and school, 2001

Non-motorised commuters as % total transport – (i.e. 

on foot)
39.1

Public transport commuters as % total 30.7

Private transport commuters as % total 30.3

Source: Census 2001

as a foundation for economic development strategies. 
However, the evidence is that efforts by South African 
cities to ensure their economically productive bases 
through diversifying energy usage and energy sources 
are in their infancy.

Being able to participate in the benefits of city living – 
employment, education, social and cultural ties – lies 
at the heart of the notion of mobile and accessible 
cities. Within South Africa’s six metros, transport 
accounts for 56% of total energy consumed.  

Nearly 40% of people within the study cities commute 
to work and school on foot. This is not because of 
healthy lifestyles, or environments conducive to 
walking, but a factor of poverty – mode of transport 
is strongly linked to income in South African cities. 
These walkers are also hugely at risk and are twice as 
likely to die through a motor vehicle accident as the 
driver of the vehicles themselves. 

Amongst those using motorised transport, there is a 
50:50 private: public transport split. There is a strong 
correlation between income and mode of transport, 
with a move from non-motorised to public and finally 
private vehicle transport as income increases. Public 
transport is a critical area requiring attention if South 
African cities are to become efficient, competitive 
and sustainable.

The sustainable city issues highlighted within 
this report look specifically to areas of energy 
management that have direct impact on the local 

Population, GGP, energy consumption and electricity consumption of South African cities 
and towns, 2004 

Population % SA GGP Energy consumption Electricity consumption

Per capita

[2004 ZAR]

% SA Per capita

[GJ]
% SA

Per capita

[KWh]
% SA

Metros 33 45,688 54 44 25 3,821 26

Industrial towns 4 24,583 4 153 11 16,150 13

Non-industrial towns 5 22,786 4 25 2 1,888 2

Source: Derived from data gathered in City Energy Review, 2006

E x e c u t i v e  S u m m a r y

Source: Derived from datagathered in City Energy Review, 
2006
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Carbon emissions in study cities by end-use* 
fuel type, 2004

Fuel CO2 tonnes/yr %

Electricity  102,536,369 66

Petrol  16,611,724 11

Diesel  10,592,249 7

Paraffin  1,140,868 1

LPGas  514,243 0

Jet fuel  5,219,851 3

Heavy furnace oil 1,217,702 1

Coal  15,979,685 10

Natural gas  2,199,180 1

RE 0 0

Total  155,912,874 100

Source: Derived from data gathered in City Energy Review, 2006

*Note that this does not include the consideration of manufacture 
of a significant proportion of SA liquid fuels from coal and natural 
gas. This would increase CO2 emissions attributable to liquid fuels 
by a factor of between 2 and 3 for those fuels manufactured from 
these sources.

and global natural resource base, predominantly 
through the “waste” products of city energy 
consumption: notably global greenhouse gas (GHG) 
emissions, local air pollution and radioactive waste. 
South Africa’s six big metros have an average 
carbon emissions level of 6.5 tonnes per person a 
year – higher than the global average, but below 
the European and North American averages. This 
per capita footprint is substantially higher within 
industrial cities and substantially lower amongst 
the non-industrial towns, with an average carbon 
footprint of 8.1 tons CO2 per capita across the study 
cities.

In the aggregate, the South African economy 
exhibits a comparatively high level of CO2 emissions 
related to energy consumption per unit of economic 
value created. Although using relatively more diesel 
and petrol, electricity contributes substantially to 
the global carbon emissions of the study cities. This 
is largely due to the heavy carbon footprint of our, 
coal-fired electricity.

Local air quality has recently become an important 
area of environmental management for cities. Cities 

E x e c u t i v e  S u m m a r y
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exhibit a wide variation in levels of air quality monitoring, and there is currently little consistency amongst 
city reporting measures, making data collection and comparison difficult. The City of Cape Town is currently 
the only city that has high level radioactive waste awaiting disposal within the city region. 

The well-governed city explores the efficiency of local government in utilising resources and effectiveness of 
local government in addressing the identified development priorities of residents. Local authorities consume, 
on average, 1% of all energy used in a city. Some opportunities for energy (and financial) savings through 
efficiency in service delivery have been taken up within cities, but systematic implementation of routine 
energy management through all departments has yet to be achieved. In addition, monitoring of energy use does 
is not readily linked to the level of service outputs achieved. It is vital that efficiencies do not take place at the 
expense of service delivery levels and standards. Some cities, such as City of Cape Town and Nelson Mandela 
Municipal Metro, are beginning to explore their power as consumers of electricity to influence the generation 
sector towards ‘greener’ electricity production.

Electricity distribution management was identified as an important area for measure, but limited data was 
accessed in the course of this study. Broad energy management (as opposed to electricity delivery management) 
is taking root within the big metros in South Africa, and in some of the smaller cities – notably those who 
participated within the ICLEI Cities for Climate Protection campaign. 

Energy strategies are frequently linked to air pollution and climate change management issues and often 
located within Environmental Management departments. Although strategies speak to social and economic 
issues, getting energy management considerations into city departments tackling social and economic issues 
is still something of a hurdle. Those cities furthest ahead with institutionalising of city energy management 
have established important networks with NGOs and research institutions, as well as national government and 
related institutions. This is an important foundation for the involvement of civil society in policy development, 
which needs to be built on.  

Future scenarios

A brief look at a range of generic renewable 
and energy efficiency options that are 
applicable to cities was conducted as a 
first step towards assessing the potential 
impact of these options in terms of energy 
consumption and CO2 emissions. The 
estimated impacts are indicative only, 
but show that significant savings can 
be realized, and clear shifts to a more 
sustainable energy profile can take place.  
Major impacts can result from transport 
modal shifts from private vehicles to public 
transport, and industrial energy efficiency.  
From the perspective of changing the 
total city energy profile, the importance of 

E x e c u t i v e  S u m m a r y
G

J



xi

thinking big, and implementing mass rollout of solar water heaters, ceilings and efficient lighting programmes, 
for example, is illustrated (e.g. a 10% SWH penetration target will not shift the overall city energy profile 
significantly).  However, from an economic and social point of view, these interventions are clearly beneficial, 
at whatever scale they are implemented.  

The value of implementing on several different fronts, in all sectors, is apparent if cities are to shift to significantly 
more sustainable profiles.  It is important to note that many of these options make good financial sense and 
require little or no up-front capital outlay, and therefore can and should be pursued without delay.  Solar 
water heaters, efficient lighting, industrial energy efficiency, and HVAC efficiency improvements are amongst 
these. Where capital outlay for interventions, such as SWHs and ceilings are prohibitive, particularly for low-
income households, there is a need for carefully designed financing and possible subsidies. 

Huge carbon dioxide savings can be realized from sustainable energy interventions in South African 
cities – between 119 million and 864 million tons in the next 20 years. CO2 reduction targets of between 15 
and 20% over 20 years appear to be manageable for cities through efficiency and renewables interventions.

The way forward

In light of the significant role played by cities in the national energy profile, and because cities strongly 
influence energy characteristics within their boundaries, they are a critical part of any national sustainable 
energy strategy, and will be key players in meeting the energy efficiency and renewable energy targets set by 
national government. This report is a ‘first cut’ exploration of city energy data and points to the need for an 
ongoing urban energy research agenda to be developed. Appropriate institutional support to local government 
in their pursuit of local energy management for development requires urgent national attention.

Government’s electrification programme remains critical in providing access to energy for all South Africans 
and should be actively pursued. This programme could be enhanced by a more flexible energy services 
approach that includes a range of energy carriers (different fuels have different costs and efficiencies per 
application) and non-fuel services, such as energy interventions in houses (ceilings, insulation, plastering, use 
of natural lighting and passive solar insulation through house orientation, solar water heating). This would 
assist in best meeting household energy needs at the lowest cost for the cleanest, safest and most efficient 
services. Affordability of energy services requires continued attention. 

Given the change in the global environment resulting from climate change, South Africa will soon be 
challenged in terms of its competitive advantage through cheap, dirty coal-based energy. In this regard 
cities need to play a more active role in determining their economic development and related energy paths. 
Persistent unemployment requires that cities vigorously tackle local economic development and begin to 
work with the marginalized areas of poverty in their sprawling townships. Key to this is providing energy 
services to make an economic base in these areas viable. A move towards a more distributed energy system, 
looking to energy efficiency and renewable resource utilisation at the local level, is increasingly being seen as 
a route through which to manage global shifts away from fossil fuel dependency, the risks associated with 
dependence on a centralised system and generating local economic opportunities.

Achieving sustainable city development in South Africa is going to require that our city transport issues are 
tackled. The critical transport modal shift from private vehicles to public transport is relatively demanding, 
often requiring substantial investment in public transport facilities.  However most cities have identified this 
as a priority area of attention, and are formulating clear strategies to achieve such a shift.

E x e c u t i v e  S u m m a r y
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Greater efficiency within industry (and choices about what kind of businesses cities wish to attract) and 
amongst high-income, high-energy consuming households needs to be realised. Industrial efficiency 
programmes are being tackled through government’s Energy Efficiency Strategy. Local government need 
to address commercial building and high income household efficiency – and related emissions – through 
mechanisms such as stepped electricity tariffs, information and awareness, solar water heating and 
energy-efficiency building regulations and by-laws.

An integrated approach to energy planning, through the development of city energy strategies, provides 
cities with a mechanism through which to approach many of the issues raised within this report. In order 
for these to be effective, however, political support is critical – both locally and at a national level.
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Introduction

The City Energy Data Review has been developed through an emerging network of city officials and 
related stakeholders. It originated as an attempt to draw together the urban energy work taking root 
in South African cities and to start examining the role of city energy consumption within the national 

energy picture. The measures identified in the review aim to unpack the issues that lie at the heart of the local 
government mandate to deliver services to meet basic needs and promotion of sustainable development. The 
data collated is a key tool for energy planning, strategy and policy development at the local, provincial and 
national level. Careful and detailed analysis of the data will take place through ongoing urban energy work 
envisaged over the next few years.

Within a generation the majority of the world, and indeed South Africa, will live in urban areas. The scale of 
this urbanization is unprecedented and poses daunting challenges. However, the urban transition may also offer 
significant opportunities for countries to improve the quality of life for all citizens, reduce poverty and create 
more sustainable communities. Whether this potential is realized depends critically on the quality of urban 
management and on local and national policies affecting sustainable development issues.
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In South Africa a large and concentrated energy sector is responsible for producing and supplying energy. 
However, energy – as a key factor in economic production and a key input in meeting basic human needs – is a 
significant concern for cities. If city government does not also play an active and effective role in managing long-
terms trends in energy supply and use within their jurisdiction, city development is unlikely to succeed. There 
is compelling evidence that this argument has been accepted by the most successful cities worldwide, leading to 
those cities implementing programmes which have demonstrated the major benefits which this approach offers. 
This is particularly important in light of the global trends around the supply and use of fossil fuels, especially 
related to climate change and greenhouse gas (GHG) emissions and world trade and globalization.

This report builds on the city energy work that has taken root in South African cities over the past seven 
years, through the Sustainable Energy for Environment and Development (SEED) and ICLEI Cities 
for Climate Protection programmes, as well as the city development work established through the South 
African Cities Network (SACN). Africa’s first ever City Energy Strategies Conference, held in Cape Town 
in November 2003, was an important milestone. Today a number of our cities have, or are in the process of 
developing, city energy strategies. The time is ripe to draw together information and data on energy in our 
cities, to track progress to date and highlight critical issues to take the work forward.

This review emphasizes again the key role that dense city nodes have to play in the development of our 
country. The review includes 13 of the 17 cities considered to be the “backbone” of the South African 
economy. It also includes cities that, by contrast, show the issues of poverty and economic marginalization 
confronting areas of South Africa. In total the study cities contribute some 60% of national GDP and 
account for nearly 40% of national energy consumption. The study shows that city energy should be a key 
area of any national energy strategy and that, within this, transport may be the key city energy issue.

The other key energy area that emerges within the study is where energy is not being used.  Energy poverty is 
still a major concern in South African cities. Energy is also a key input in the development of city economies 
and ensuring energy for local economic development in marginalized city township areas requires urgent 
attention. 

Cities manage many areas that substantially impact on the use of energy, such as land use planning, transport 
network development, the delivery of government subsidy housing and building regulation. In addition, 
cities are large energy users themselves – requiring substantial inputs of energy in water pumping, waste 
removal, municipal facilities and so on. While South Africa has a legacy of highly centralized power supply, 
the framework has been opened up for independent power producers and cities, bringing the substantial 
purchasing power of a city with them, are likely to be key drivers in enabling independent power producers 
to become economically viable.

City energy management is taking root in South African cities. We have particular challenges to face 
given our legacy of cheap and dirty energy production, huge levels of social and economic inequality and 
entrenched poverty. Establishing partnerships between local and national government is of key importance 
in addressing the urban energy challenges. Moving cities towards more sustainable energy paths is a huge 
task. City networks, already established within the SACN and within the SEED Programme, have shown 
themselves to be invaluable in the exchange and sharing of learning, experience and information. Such 
networks require ongoing support. This review hopes to add impetus to the urban energy networks begun. 
The data gathered is rich and calls for the development of an urban energy research agenda to take it a 
further step – shedding light on a complex and critical area of our country.

I n t r o d u c t i o n
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This review has been structured according to the City Development Strategy framework quadrants: 
Inclusive City, Productive City, Sustainable City and Well-governed City. These roughly align themselves 
to the social, economic and environment ‘pillars’ of sustainable development approaches. This review has 
included a fifth ‘column’, that of Mobile and Accessible Cities. This speaks specifically to transport and 
was felt to warrant separate attention as it is of substantial importance within city energy consumption and 
has attributes peculiar to it that may be lost within a broad energy approach. While the City Development 
quadrants provide a useful way of organising the information, energy is such a cross-cutting issue, that there 
results some degree of content repetition within quadrants.

Within each City quadrant chapter, data information is presented under an issue theme, and then reporting 
to a particular measure developed to highlight aspects of the issue. These measures were developed in a 
participatory manner, through a series of network meetings, by city officials and city stakeholders. The 
measures also refer substantially to the IAEA/UNDP Energy Indicators for Sustainable Development. An 
upfront methodology chapter details this process and examines the data, its availability and reliability. The 
process – bringing together city players in the development of measures and data discussion - provides a 
notable ‘bottom-up’, decentralised thinking for energy policy making. Indeed the true value of the review 
may lie in this.

An overview chapter upfront outlines the role of energy in tackling poverty, sustainability and development 
at the local level. The report includes a number of case studies. These aim to draw out qualitative issues 
that may be lost within the data, or not obtainable from existing data. The case studies also intend to 
emphasize that energy is a people issue – we don’t need energy for its own sake, but for the services energy 
provides: lighting, heating our food, warm homes, mobility. An approach that emphasizes and explores 
energy services and demand for energy is critical in energy management.

In conclusion the review takes a brief look at the future – what does the energy consumption and global 
emissions case look like if we carry on business as usual, or move towards a more renewable and energy 
efficient future. A full ‘statistical almanac’ from which the information within the report is derived, plus city 
data sheets and a summary of key global, national and local initiatives, policy and legislation relating to city 
energy development are provided within the annexures.

I n t r o d u c t i o n
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Methodology

This review was undertaken over 18 months, from April 2005 to September 2006. It began life as an 
activity within the Danida-funded Sustainable Energy for Development (SEED) programme Phase 
2 and has been further supported by the Renewable Energy and Energy Efficiency Partnership 

(REEEP) and Wallace Global Fund. The drive behind the review was to establish the role of city energy 
in the national energy picture – and make the links between national and local policy and planning, to get 
a sense of how our cities are doing in terms of integrated energy planning and development and develop a 
data tool to assist with energy planning and decision making (locally and nationally) and provide a baseline 
against which to monitor development over time.

The time indeed seemed ripe to draw together some baseline information on energy in our cities: in 2005 
the SEED city energy capacity building programme had been running for some six years, the Cape Town 
Energy Declaration, formulated at the City Energy Strategy Conference held in Cape Town, was two years 
old and the ICLEI Cities for Climate Protection (ICLEI-CCP) Programme, running in 11 cities in South 
Africa, was drawing to a close. In addition both the South African Cities Network (SACN) and Department 
of Environment and Tourism (DEAT) were looking for more detailed measures to be considered for 
energy monitoring within the city level sustainability and environmental monitoring programmes they 
were each building. 

Defining the study area

Cities initially included within the study were those cities participating within an energy, or city network 
programme. This group was then expanded to ensure a better geographic, social and economic spread: coastal 
and inland towns, metro and smaller cities, industrial and more rural cities, metro, A and B municipalities 
and a District Municipality and an ex-“homeland” city. The cities within the study thus include the six big 
metros, City of Cape Town, City of Johannesburg, City of Tshwane Metropolitan Municipality, Ekurhuleni 
Metropolitan Municipality, eThekwini Metropolitan Municipality and Nelson Mandela Metropolitan 
Municipality, the industrial towns of uMsunduzi Municipality, Saldanha Bay Municipality, Sedibeng District 
Municipality and uMhlatuzi Municipality and the non-industries cities or towns of Buffalo City Municipality, 
King Sabata Dalindyebo Municipality, Mangaung Municipality, Potchefstroom Municipality and Sol Plaatje 
Municipality.

Although the focus of the study is on urban energy consumption, municipal level data is used. This is due to 
the difficulty of disaggregating the energy data down to the city level. However, this does not coincide with 
SACN city monitoring, and may require consideration in a further study of this nature, or second round of 
monitoring.

A cadre of local energy strategists

At the heart of this review has been the work of city officials and city stakeholders who, despite the 
enormous time and capacity pressures they face on a daily basis, came together to discuss and develop 
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the energy issues to measure, went back to their city departments to dig out relevant data, and engaged 
with the emerging data review . The networking meetings held provided an opportunity for this group to 
begin to engage with South African city energy issues as a collective concept for the first time. Valuable 
conceptual lessons arose, to take forward, and experience was shared. Important points of contact 
were also formed – within cities, between NGOs and city government, between cities and between 
cities and national level organizations. In the main cities were represented through their environmental 
management departments, where issues of climate change are held, but energy and electricity officials 
were also represented.

Key energy issues were agreed upon through exploration of cities’ 
energy and sustainable development mandate, using the tools of the 
City Development quadrants and direction from local and international 
energy and sustainability indicators. Measures were then developed 
within each issue theme.  These were intended to be a set of local 
sustainable energy indicators, however, complex indicator development 
has not been achieved in this “first cut”.  Distilling a coherent, 
measurable, defensible set of indicators from these will be an important 
part of taking the urban energy agenda forward. These are likely to  
line up with energy indicators from the standard Energy Indicators for 
Sustainable Development (EISD). It is believed that the measures in 
this report do still provide a useful, usable tool to promote effective city 
energy planning and decision-making.

A set of key city energy issues and measures

The aim of developing key energy issue measures has been to raise 
city energy issues on the local and national policy agenda through 
highlighting key issues and their implications, stimulating the generation 
of data to support policy decisions and providing a benchmark against 
which work in the field could be monitored – and indeed celebrated 
where achievements made. The measures align with many international 
measures, enabling South African cities to benchmark themselves 
against international developments. The review data thus targets all 
levels of government policy makers, but will hopefully also capture 
the imagination of research institutions and further support an urban 
energy research programme.

Broadly, the measures aim to:

a. Generate baseline information on city energy consumption and 
related GHG emissions, both by sector and fuel type;

b. Test for diversification – the resilience of the energy system to 
weather trade impacts, supply disruptions;

c. Measure pollutants – the global and local impacts of energy 
consumption;

M e t h o d o l o g y
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d. Look at equity and access to energy (in line with the Millennium Development Goals);

e. Probe economic development issues related to energy, such as supporting local economic development, 
exploring the “energy intensity” of city economies, as well as the levels of investment in energy efficiency 
and renewable energy; and

f. Benchmark energy management at the city level.

The measures are grouped in line with the SACN City Development Strategy Quadrants, namely Inclusive 
City, Productive City, Sustainable City and Well-Governed City. When emerging data indicated the relative 
importance of transport as a city energy issue, and because of a growing sense that transport forms a 
management focus on its own, this was then added to form a fifth group. Information was not readily 
available for all measures. In some instances a proxy has been used. In others, the lack of data is simply 
flagged for attention. 

Data 

The review was based as much as possible on existing data. This posed its own problems: rather than 
building from needs up, or level of services, the emphasis tends towards the more easily measurable 
“inputs”; the Second Economy is notoriously under-recorded.  

The baseline year has been set at 2004, however the study was very reliant on information gathered in 
the 2001 census and thus a fair amount of data reflects this base year. Gigajoule (GJ) conversion factors 
are taken from the Energy Information Administration, USA (2001) and emissions coefficients used 
are from the Intergovernmental Panel on Climate Change (IPCC) Revised Guidelines for National 
Greenhouse Gas Inventories (1996). It needs to be noted that carbon emissions from liquid fuels within 
this study were calculated without factoring in that local liquefaction (coal to synthetic fuel) supplies 
about 35% of national petroleum fuel consumption. This process has a carbon emissions level associated 
with it that is not factored into the consumption emissions calculations.

Participating city officials undertook to complete a fairly lengthy and comprehensive questionnaire on 
energy consumption within their municipalities. This was an arduous task involving the follow up of 
many different departments, visits to coal yards and establishing what data was available. A SEA staff 
member visited three of the smaller local authorities (Mangaung, uMsunduzi and uMhlatuzi) to support 
officials and build capacity around identifying sources of data and methods of energy data collection. 

City data was not always comprehensive. Filling in gaps and cross checking was done through accessing 
existing national databases. Liquid fuel data was received from the South African Petroleum Industry 
Association (SAPIA). This data is still collected along old magisterial boundaries, and thus required a 
degree of working to match data with municipal boundaries. Obviously better alignment with current 
judicial boundaries would assist the process, however, this data is comprehensive and readily accessible. 
Jet fuel always poses a problem. Technically only that consumed on landing and take off at city airports 
should be included; however this requires fairly complex calculations. The Cape Town State of Energy 
Report does not include jet fuel, whereas Ekurhuleni does. This report has included all jet fuel sold 
within a city as part of the city energy picture. 

Electricity data for municipally distributed electricity was sourced from municipal electricity departments 
and NERSA. Data from the two different sources did not always line up exactly, but were reasonably 
aligned. In general NERSA data was used (both to ensure consistency over time, but also as this data is 

M e t h o g o l o g y
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also provided with a sectoral breakdown). However, where data was either not available for the baseline 
year, or where city data was clearly better developed, these figures were used.

Obtaining Eskom distributed electricity data at the municipal level was difficult. Eskom stated that they did not 
have distribution data available along municipal boundaries (though are beginning to do so). Eskom distribution 
was thus sourced via a combination of “expert” estimations by city electricity departments and data collected 
within state of energy reports. Eskom’s “Top 50” customers list was also used to ensure that the biggest 
consumers were included within the review data. Although Eskom cannot publish the consumption figures, 
reasonable estimations could be made from pegging those customers for which such information was available 
(municipalities or big multi-nationals which publish their electricity consumption figures, such as Billiton).

Coal has been deregulated, making data collection on coal consumption within municipal boundaries 
extremely difficult. Figures were sourced from the larger local merchants, state of energy reports, municipal 
officials visiting local coal yards. The iron and steel industry association was approached for assistance with 
industrial consumption figures, but were unable to help. Industrial estimates are therefore decidedly rough. A 
gap certainly still exists within this area of data. 

Biofuel (wood and animal dung) is prevalent in all cities in South Africa, but apart from City of Cape Town 
which had calculations for biofuel use (wood), quantifying this was not possible within the review. Biofuel 
is provided within the mix of household fuels from census figures – but is presented as share of households 
using this fuel, rather than a figure for total fuel consumed. 

Although a start has been made in the development of biodiesel and ethanol gel, this report was unable to 
trace city level consumption data relating to these fuels. Similarly, levels of solar water heating within cities 
are as yet un-quantified and good data, reportedly, hard to obtain.

In terms of internal city energy consumption few cities have a regular, systematic way of collating their own 
energy consumption and, critically, aligning this with the level of services achieved. Cities may also measure 
using slightly different categories, making cross comparison difficult. The privatization of areas of city service 
delivery further muddies the water – it is important that service delivery contracts in future should ensure that 
the contractor reports on energy consumption as part of the procurement requirements.

Data collection and comparisons over time need to factor in any municipal or district boundary changes, as 
well as changing definitions of “household” and of “income bands”. 

Conclusion

This report is a “first cut” data review: in the process many issues around methodology and approach have 
arisen and there have been rich learnings. A session will be held, drawing all participants together to review 
the process and document learnings. In addition, Danida will be funding a SEED Phase 3 Programme which 
will run over the next two years and provide an opportunity to take the process begun in this review forward. 
This will include capacity building in cities to develop systematic energy data collection, in particular on 
the Second Economy and emphasising energy needs of people, rather than energy inputs, as the basis of 
measure. Further work that will build on the foundation of this review will also include the development of 
targeted policy briefs around key energy and development issues and taking an urban energy research agenda 
forward. The city energy capacity building of SEED Phase 3 will work intensively with 5 cities to take energy 
work forward, but will also ensure that this broader network continues to receive information, training 
opportunities and facilitate the exchange of experience over the next couple of years.

M e t h o d o l o g y
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O v e r v i e w

The developing urban energy 
mandate in post apartheid South 
Africa

Developmental local government 

South Africa has 284 ‘wall-to-wall’ municipalities, consolidated through the Municipal Structures 
Act (Act 117 of 1998). A legacy of uneven economic development, concentrated around the growth 
of the mineral-energy complex (MEC) and related industrial activities, and the ports, has resulted 

in some 17 cities and towns amongst these municipalities forming the backbone of the South African 
economy1. This handful of cities and towns contribute some 70% to national GDP, accommodating 
nearly half of national population, while occupying 3 – 4% of land area. Uneven development exists 
both between cities and smaller towns, but also within cities. These cities represent the centre of the 
nation’s wealth, but also contain its most concentrated, abject poverty2. South Africa’s ‘core’ cities are 
thus crucial in meeting the challenges of poverty and (just, equitable and sustainable) development in 
South Africa.

These goals are enshrined in our Constitution which sets out basic socio-economic and environmental 
rights for all South Africans. Both the private right of individuals to basic services and the public 
right to a healthy and sustainable environment must be secured3. The allocation of powers across the 
spheres of government mean that some of the most important services for the poor, including access to 
electricity and environmental health, amongst other services to meet basic needs, fall in the jurisdiction 
of local government  (detailed for municipalities in the White Paper on Local Government, 1998). The 
democratically elected government in South Africa further introduced a system of developmental local 
government4 for building more equal and just cities and towns. 

Developmental local government aims to relieve poverty through making local government a platform 
for intra urban redistribution through local “indigent policies” that ensure the provision of basic grants 
and services to the poorest. It also involves local government proactively in economic development that 
looks to job creation and local economic growth directed at spreading the benefits amongst the majority. 
This is an enormous challenge given the legacy of apartheid inequality in service delivery, infrastructure 

and spatial planning, current levels of poverty and unemployment in our cities. 
The challenge is deepened in the context of a dwindling fiscal base – both 
from national treasury and local service payments as many citizens reach the 
affordability limit. Simultaneously, globalisation is “pressuring municipalities to 
create internationally competitive locations for businesses and households, going 
beyond merely supplying basic services and infrastructure”5.

1  Luus, & Krugell, 2005, p11.

2  Parnell, S, 2004, Constructing a 

developmental nation – the challenge 

of including the poor in the post 

apartheid city.

3  Parnell, S, 2004, p16.

4  South Africa, 1998: Local Government 

White Paper, Department of 

Constitutional Development, Pretoria 

5  Luus. & Krugell, Economic 

Specialisation and Diversity of South 

Africa’s Cities, 2005, p9. 
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Energy as a key pillar within developmental local government

Cities in South Africa thus take their obligation and responsibility, effectively their mandate, to tackle 
a wide range of energy issues – notably access to clean, reliable, affordable and safe energy -   from the 
South African Constitution, the White Paper on Local Government, Municipal Structures Act and 
legislation such as the National Environmental Management Act (NEMA) of 1988. 

It is well established that access to clean, reliable, affordable and safe energy is a necessity in ensuring 
human well-being and development.6 South African city energy consumption patterns tend to be 
unsustainably high for a small minority and unsustainably low the vast majority. Energy poverty as 
experienced by many South African urban-dwellers is a severe burden. Health is compromised through 
poorly heated homes, or indoor air pollution from burning of wood, coal or paraffin inside the house. 
These fuels are also dangerous, rendering poor households highly vulnerable to the setbacks of disasters 
such as fires and poisonings. When fuel runs out households may be forced to eat less nutritious meals. 
Borrowing to buy fuel places households in debt. There is a heavy burden in terms of time and safety, 
on household members, often women or children, who must go out in search of firewood or other fuel. 
The energy burden erodes households’ ability to meet city service delivery costs.

Energy is a key and substantial factor in economic production: either directly, such as the coal used in 
minerals processing or electricity used in manufacturing industries, or indirectly, such as the liquid fuels 
used to power the vehicle fleet that transports freight and carries people to and from where they work. 
The types and quality of energy available enable various kinds of economic activities. Local government 
provide a platform for economic development, a central component of which is reliable energy service 
provision, planning and regulation. Although the energy supply industry in South Africa is a large and 
nationally concentrated sector, consisting largely of a small number of state-owned corporations and large 
private-sector owned companies, city government can play a key role in medium- to long-term trends in 
energy supply and use in the area of the city’s jurisdiction. While effective national government policy 
and support and well-functioning energy industries are required to provide an enabling environment, 
proactive city energy management of long term trends in energy supply and use in the area of the city’s 
jurisdiction is critical for economic success.

In South Africa broadly the energy sector contributes approximately 15% to total GDP and creates 
employment opportunities for approximately 250 000 people7. Currently this remains a highly centralised 
industry. The developmental local government mandate emphasises that cities must be proactive about 
opportunities and programmes that are locally owned and locally rewarding. Decentralised energy 
services, such as energy efficiency delivery, efficient housing products development, solar water heating, 
small-scale renewable electricity generation, may all offer such local development opportunities. 

While energy is necessary for life and development, current dependence 
(in South African cities this is nearly 100%) on fossil fuels means that 
energy is also very destructive in terms of air quality, health, fires and 
greenhouse gas (GHG) emissions. Some of the case studies in this review 
explore how incidences of respiratory disease and cancers occur more 
frequently in areas where heavy, coal and coal-fired electricity reliant 
industrial activity and indoor coal burning to heat homes takes place; 
blood lead levels are higher in children walking to school along busy 

6  Much work has been done on exploring 

the relationship between measures of human 

well-being and consumption of energy and 

electricity. In “Global Energy Futures and Human 

Development: A framework for analysis’ Alan D 

Pasternak of the Lawrence Livermore National 

Laboratory, shows a correlation between the United 

Nations’ Human Development Index (HDI) and 

annual per-capita electricity consumption for 60 

populous countries comprising 90% of the world’s 

population. In this correlation HDI reaches a 

maximum value when electricity consumption in 

about 4 000 kWh per person per year.

7  Eskom 2005/6
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roads and have dropped since the introduction of ‘cleaner’ petrol and diesel; shack fires, usually paraffin 
or candle-related, destroy hundreds of homes in South Africa each year.

At the global level, climate change, and the need to get onto a significantly less carbon-intensive path, is 
a high priority. Of the increased levels of greenhouse gases in the atmosphere, 50-60% is said to be from 
carbon dioxide released when burning fossil fuels8.  While climate change is considered a global issue, 
the impact will be increasingly felt at the local level. Shifting weather patterns will affect agricultural 
production. The severity of weather and related disaster events has already increased, as flooding events 
across South Africa and increased fires in the Western Cape have shown. The poor, with no security 
against risk, will bear the brunt of climate change impacts.

The challenges of reducing carbon emissions and ensuring security of supply are closely linked. Our 
own reserves of coal are predicted to decline within the next 150 – 200 years. Dependency on imported 
oil renders us reliant on supplies from regions far beyond our borders. Global energy demand is forecast 
to grow strongly. This will mean greater competition for supplies, within a market that has tightened, 
with a decline in spare production and refining capacity9. 

Energy is often considered the ‘lifeblood’ of modern cities: energy powers homes, office blocks, transport 
systems, industry, infrastructure and commerce. City governments are important suppliers of goods and 
services that requires energy inputs and involve energy usage. City management is thus in a good position 
to play a leading role in demonstrating the implementation of energy policies, such as improving energy 
efficiency, decreasing negative environmental impacts involved with energy production, and boosting 
the use of renewable energy sources. City procurement policies can play a role in encouraging shifts in 
energy production, supply and usage. City planning can also play a major role in influencing energy use 
patterns. 

Furthermore, energy costs also draw precious budgetary resources from other important municipal 
functions, such as public transport and health care. Energy is a variable cost that can be controlled by 
cutting down on wasteful energy consumption – greater energy efficiency means lower energy costs and 
improved competitiveness. Effective municipal energy management produces short-term cost savings 
and longer term viability and competitiveness of local government. Using less energy also means reduced 
local pollutants (with associated health savings) and carbon emissions10.

Rolling out of developmental local government in the context of 
international and national commitments on sustainable development

The threatened diversity of life on earth and climate change may be considered to 
be the most pressing political issues facing the world. The Millennium Ecosystem 
Assessment 11 (MA) completed in 2005 tells us that over the past 50 years, humans 
have changed ecosystems more rapidly and extensively than in any comparable 
period of time in human history, largely to meet rapidly growing demands for food, 
fresh water, timber, fibre and fuel. The ability of the planet’s ecosystems to sustain 
future generations can no longer be taken for granted. 

The environmental challenge is inextricably linked to inequality and poverty: while 
resource consumption has escalated, fuelling the sevenfold increase in the world 
economy since 195012, the majority have not had adequate access to resources to 

8  DEAT, Learning about Climate 

Change, An Environmental Education 

Learning Resource for Educators, 

Jacana, 2002, p 26.

9   United Kingdom Department 

of Trade and Industry, The Energy 

Challenge, 2006, p19.

10  Ward, Energising African Cities, 

p 1-2..

11  Millennium Ecosystem Assessment, 

2005, UNEP.

12  Vital Signs 2003, p 17.
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meet basic needs and global poverty has deepened13. Resource-intensive growth has not led to worldwide 
prosperity. The disparity in per capital income between the world’s 20 richest and 20 poorest nation has 
more than doubled between 1960 and 199514. Inequality has also risen within countries.

Countries have responded to the crisis through a number of international summits and agreements in 
an attempt to move towards a sustainable development path. South Africa is signatory to a number of 
international protocols relating to sustainable development, including the Millennium Development 
Goals (MDGs), the Johannesburg Plan of Action and the Kyoto Protocol. Although national government 
has not devolved specific responsibilities relating to these commitments to the city level, much of what 
the state can do is city-based and coordinated by local government, if not directly delivered by them. 
These commitments thus have a bearing on local government mandates. They also often represent areas 
of international focus, and potential project funding opportunities for cash-strapped municipalities. 

The Millennium Development Goals, agreed upon by world leaders in 2000, do not have specific energy 
targets, but recognise that lack of access to adequate, affordable, reliable, safe and environmentally benign  
energy services is a severe constraint on development. It has been made clear that without increased 
access to modern energy services the MDG target of halving the proportion of people subsisting on 
a dollar a day or less by the year 2015 will not be achieved. Alongside the recognition of the need for 
energy to alleviate poverty, the MDGs also look to track energy efficiency and carbon emissions of 
countries.

The issue of carbon emissions is more specifically addressed within the legally binding Kyoto Protocol. 
The Kyoto Protocol, as of February 2005, governs the international implementation of carbon reduction 
commitments by industrialised countries. One such meachnism to facilitate emissions reduction is the 
Clean Development Mechanism (CDM). Using this mechanism, countires are able to claim carbon 
reduction “credits” by supporting non-industrialised countires in reducing their CO2 emissions.

As a non-Annex 1 country within the Protocol, South Africa is only committed to a general CO2 
reduction target. As a high global carbon emitter there is speculation that South Africa’s non-Annex 1 
status may change in the next round of negotiations (2001 – 2012). This would potentially bind South 
Africa to specific carbon reductions.

South Africa has also developed local renewable energy and energy efficiency targets. The Renewable 
Energy White Paper (2002) focuses on the Independent Power Producer framework, discussion of 
renewable energy targets, financing and legislative framework while promoting local manufacture 
of renewable technologies. The draft national Energy Efficiency Strategy of 2004 provides specific 
targets for reduction in energy demand by 2014 within given demand sectors, with an overall target of 12% 
reduction in consumption and specific demand sectors reduction targets by the year 2014.

World leaders have recognised that local government are the level of governance closest to the people, 
and therefore a major group that can implement a global planning process for sustainability through 
their own programs and initiatives. 

It is also recognized that local and global problems, and the impacts of these, are inter-related. Sprawling 
urban slums without economic centres and inadequate public transport will result in a rise 
of inefficient private vehicles filling increasingly congested roads and emitting high levels of 
gas emissions – polluting air locally and further contributing to GHG build up and climate 
change. In turn, global environmental problems have negative local impacts. Global climate 

13  Vital Signs, 2003, The 

WorldWatch Institute in 

cooperation with UNEP.

14 Vital Signs 2003, p 18.
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change results in extreme weather 
events and related disasters, placing 
homes and lives at risk; regional 
economic bases, such as agriculture 
and tourism, may crumble as the 
climate changes, resulting in heavy job 
losses, economic decline and potential 
further migration into the cities and 
towns. Cities need to manage these 
problems.

A sustainable approach to environment 
and development means thinking, planning and acting in the long-term, examining all the impacts of 
decisions made today with tomorrow in mind. Local governments make decisions affecting energy 
management, industrial development, air quality and climate change action, and public procurement. 
Local governments own and operate buildings, vehicles and facilities, such as street lighting and water 
supply and treatment that consume large quantities of fuel and electricity. Local governments also 
control land-use policies. They determine where buildings and developments should be located, the 
ensuing mobility needs and the mix of uses that are allowed, which in turn affect energy use. Local 
governments make or exert influence on decisions and investments regarding road, transportation and 
transit systems. Local governments often have regulatory influence over or responsibility for building 
codes, which determine the energy efficiency of building stock. Some local governments also own and 
operate power plants and potentially have the choice of energy sources in their hands. 

In September 2006 at the Africities Summit, the United Cities & Local Government World Organization, 
recognizing the important role cities can play in achieving the 
MDGs, resolved to support African cities in the implementation 
of City Development Strategies based on the MDGs. The Summit 
also recognized the importance of city planning practices in order 
to adapt strategies in the regional context, city to city cooperation, 
and the promotion of sustainable and innovative practices in the 
execution of the Millennium Development Goals. A number of 
cities internationally and in South Africa have also developed 
energy and climate change policies to address these specific issues 
within the broad development context. 

Cit y  energ y  planning for  susta inable 
development  in  the South A f r ican contex t

The national regulatory framework

City energy planning has developed in response to the challenges 
of developmental local government, particularly within the global 
development and environment context. City energy planning is 
also located within the national energy regulatory framework. 

South Africa’s energy efficiency targets

DEMAND SECTOR REDUCTION IN DEMAND BY 2014

Industry 15%

Commercial and Public Buildings 15%

Residential 10%

Transport 9%

Total 12%

Source: DME, 2004b 

“Local authorities construct, operate 

and maintain economic, social and 

environmental infrastructure, oversee 

planning processes, establish local 

environmental policies and regulations, 

and assist in implementing national and 

sub-national environmental policies. 

As the level of governance closest to 

the people, they play a vital role in 

educating, mobilising and responding 

to the public to promote sustainable 

development .”

Agenda 21: Chapter 28.1 United Nations 

Conference on Environment and Development, 

Rio de Janeiro, 1992
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The Department of Minerals and Energy (DME) bears the primary responsibility for developing national 
energy policies in South Africa. The national Energy White Paper of 1998 outlines an integrated resource 
planning approach to energy in pursuit of economic development, access to electricity, management of health 
and environmental impacts of energy generation and vigilance around paraffin poisoning and transport 
health impacts. The latest National Energy Bill (2004) provides a comprehensive framework for national 
energy management in accord with the White Paper – including the establishment of a National Energy 
Advisory committee and national Energy Data Base and Information System. The Renewable Energy White 
Paper (2002) and Energy Efficiency Strategy (2004) detail national commitments to the development of 
independent power producers, renewable energy and energy efficiency targets.

The major tools for tackling access to electricity and poverty alleviation have been government’s National 
Electrification Programme (NEP), begun in 1994, and the Electricity Basic Service Suppport Tariff 
(EBSST), provided for in 2003, to support poor households meet their basic energy needs. The EBSST is 
a free 50KWh per connected household and is funded by national government through transfers to local 
governments and through cross subsidies from high end users.15

Electricity reticulation is a municipal function in terms of the constitution, and for many municipalities, 
revenue earned from electricity sales provides a critical surplus used to cross-subsidise other, loss-making 
municipal services. Recently municipalities have had to grapple with restructuring of the electricity 
distribution industry when new national legislation in 2003 called for the establishment of wall-to-wall 
Regional Energy Distributors or REDs. REDs were mooted to deal with consolidating energy distribution 
in South Africa, including standardizing the variety of energy tariffs across the country, to allow for 
geographic cross subsidisation between urban and rural areas and delivering on equity issues raised in the 
Energy White Paper. 

The National Energy Regulator of South Africa (NERSA) is mandated to regulate the supply, transmission 
and distribution of electricity and gas within the confines of the Electricity Act of 1987 and the Gas Act 
(2001) as amended and the Energy White Paper of 1998 and the National Energy Regulator Act of 2004. 
The National Energy Regulator also has an Energy Efficiency Policy16 that aims to protect electricity 
customers, stimulate the realisation of the benefits of energy efficiency and remove barriers inhibiting the 
implementation of energy efficiency. 

The National Integrated Resource Plan17 of 2004 (NIRP) is prepared by the NERSA and is based on Eskom’s 
Integrated Electricity Plan.  The objective of the NIRP is: “to optimise the supply-side and demand-side mix 
to keep the price of electricity to the consumers as low as possible”. Of significance is the core consideration 
of Demand Side Management (DSM) and potential for wind to be part of the “peak supply” mix. It also 
considers the need to diversify away from coal (partly for environmental reasons, partly security), and lists 
research & development options identified.  

The combined strategies of national government and the NERSA on regulating energy efficiency and DSM 
activities imply that local electricity departments/REDs will have to become more directly involved in the 
efficient use of electricity in the near future. Municipalities have a significant role to play with respect to 
energy efficiency and demand-side management (DSM) in South Africa.

These few policy examples are indicative of the existence of constructive 
and socially concerned energy policy and national energy strategy in South 
Africa. Critical government policy decisions are often national. But almost 

15 Winkler H (Ed), 2006. 

16 NER, 2004, Regulatory Policy on Energy 

Efficiency & Demand Side Management for 

South African Electricity Industry not in refs

17 NERSA 2003/2004 In refs says 2003/2004
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all energy use is “local”. Transportation, homes, buildings are all strongly influenced by local priorities, 
information, and resources. The missing element is sustained implementation and support to local 
government who are the seat of development and who have significant obligation in delivering services 
and providing basis for economic and social development. Within this, a particularly notable gap is 
the location of urban transport policy support. Transport emerges within the State of Energy in South 
African Cities Review, 2006, as the urban energy issue in South African cities. At a national level the 
Department of Transport has an access focus, rather than energy and environment focus. DME, on 
the other hand, has a focus on transport fuel, but not the energy aspects of transport planning. There is 
currently no institution or framework to take up this critical urban energy issue.

The challenge of the ‘dual economy’

City energy planning in South Africa takes place in the challenging context 
of what has been described as a ‘dual’ economy18. This consists of a First 
Economy, which exhibits characteristics similar to those of the developed 
economies of North America and Europe and a Second Economy which 
exhibits characteristics similar to those of the developing economies of 
Africa19. It is called dual because the two economies have weak linkages. They 
are spatially separated and people in South Africa largely tend to participate 
in one or the other. Within cities the Second Economy occupies the black 
townships, squatter camps and peri-urban areas, i.e. the previous black areas 
of apartheid South Africa. The condition of the Second Economy in the cities 
reviewed, is described in the tables below presenting household income and 
unemployment figures.

The proportion of households across the review cities which can be considered 
Second Economy is very significant, probably at least between 40 – 70%. These 
are households living in areas where the economic base is not adequate to 
generate economic production (supply side) at a level to pay for basic needs and 
where these needs (demand side) of households are generally not met because 
households cannot afford them.

One of the most important implications of the existence of the dual economy 
is that statistical aggregations that include both economies have limited valid-
ity or could be misleading. So, for example, statements over recent years that 
“the economy is growing” do not describe what has been happening in the 
Second Economy. Although there has been growth in total South African 
GDP and in the GGP of the review cities over the past decade, this masks an 
ongoing socio-economic crisis, namely that unemployment in South Africa 
is extremely high and that it has been rising since 1993. The official national 
unemployment level is 27%, the unofficial level, which includes “discouraged 
workers” is 39%20. Over the same time period real wage levels have been de-
creasing21. 

Achieving developmental local government in this context is extremely chal-
lenging. One dimension of the challenge is the strain put on city resources 

18  Mbeki referred to the South Africa’s 

“Dual Economy” and the notion of a First 

and Second Economy within his 2003 State 

of the Nation address. Noted descriptions 

of South Africa, such as that by the UNDP, 

refer to the dual economy and this is also 

well described within publications such as 

Understanding South Africa’s Financial 

Markets, Cecilia van Zyl, Ziets Botha and 

Peter Skerritt, Van Scaik, 2006 and South 

African New Economics Network (SANE) 

vol.6 No. 14, April 2006.

19  The First Economy has well developed 

institutions, high levels of production and 

consumption and participants in and 

beneficiaries of the economy have access to 

and consume services at levels similar to rich 

countries of the North. They have high levels of 

education and skills, high material standards 

of living and good health status. They would 

typically be above the 0.9 HDI level of the UN 

Human Development Index (HDI). 

The Second Economy has poorly developed 

institutions, low levels of production and 

consumption and participants in and 

beneficiaries of the economy have access 

to and consume services at levels similar to 

poor countries of the South. They have low 

levels of education and skills, low material 

standards of living and poor average health 

status. They would typically be well below 

the 0.9 HDI level of the UN HDI index.

20  Stats SA, 2005c. Discouraged workers are 

people that are unemployed (and most likely 

would like to be employed) but who have 

not sought employment in the past month, 

21  Kingdon and Knight, 2005: formal 

sector real wages fell by 0.5% over the period 

1997 – 2003; informal sector real wages fell 

by 7.8% per annum and self employment 

incomes by by 11.4% per annum.
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to provide basic services for unem-
ployed citizens and zero-income 
households, because central gov-
ernment welfare grants are not suf-
ficient to cover these costs, cities 
have to subsidise the costs. In the 
face of what appears to be long-
term, structural unemployment, 
city governments will need to look 
at the other side of the policy equa-
tion, namely at policies to involve 
vast numbers of unemployed in the 
city’s productive economy. Energy, 
as a key and substantial factor in 
economic production, will be a nec-
essary driver in such endeavours.

Understanding the Mineral-
Energy complex

The existence of a minerals-energy 
complex22  at the centre of South Af-
rican economic development has been 
described as a foundation for under-
standing the development and role of 
the cluster of industries involved in 
mining, energy and heavy industry in 
South Africa. The electricity industry is 
a core component of this and coal lies 
at its heart. Familiarity with the MEC 
concept is very useful for understand-
ing the potential for various trajecto-
ries in future development of energy 
and related industries and issues in 
South Africa. City governments need 
to bear this in mind when addressing 
issues that might impact on the MEC. 

South Africa’s primary energy is 
supplied by coal (68%), crude oil (23%) 
and renewables and waste (8%).23 

Given that the highly concentrated 
minerals sector24 supplies the coal 
which accounts for 90% of the fuel 

Household income and employment status, 2001 

 
HOUSEHOLDS INCOME     
R0 – R1 600/MONTH

UNEMPLOYMENT 
RATE

 % %

Buffalo City 69 53

City of Cape Town 39 29

City of Johannesburg 51 37

City of Tshwane 47 32

Ekurhuleni 56 40

Ethekwini 57 43

King Sabata 80 57

Mangaung 67 40

Nelson Mandela 58 46

uMsunduzi 60 48

uMhlathuze 61 41

Potchefstroom 56 37

Saldanha Bay 39 21

Sedibeng D 62 44

Sol Plaatje 56 42

Source: Stats SA Census 2001

22  Fine &  Rustomjee, 1996.

23  This is just about all fuelwood.

24  Usually, ownership and control of the sector can be 

narrowed down to a handful of players, although in this 

transitionary period, complex re-arrangements, especially 

around Black Economic Empowerment, are in process.
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inputs to the electricity generation system, and inputs for the production (through liquefaction – synthetic fuels 
manufacture) of 35% of local petroleum fuel consumption and given that linked industrial economic interests 
take most of the output of the system (industry accounts for half of South Africa’s total energy consumption 
and 76% of South Africa’s electricity consumption25), it is understandable that this combination of sectors 
(the MEC) might view energy services requirements not directly connected with it as not being central to 
its interests or responsibilities. It could be sufficient unto itself: using capital-intensive high-technology and a 
minimal labour input that could be sourced anywhere, to exploit natural energy and mineral resources. 

Integrating the industries involved in large scale resource extraction into national economies so that these 
industries can provide benefits to the wider economy has been an ongoing struggle in South Africa, and 
indeed, globally. Even though the state is the sole Eskom shareholder and Eskom core strategy state that its 
aim is to “maximise shareholder value in economic, social and environmental returns”, Eskom’s response 
to legislation introduced to corporatise it and make its profits taxable was to withdraw funding from the 
National Electrification Programme (NEP). It argued it could not compete on an equal footing if it had to 
fund electrification which would not show a positive return.

In government’s acceptance of this argument, the principle that surpluses in the First Economy components 
of the energy system should be retained in the First Economy energy system and not be used to subsidise 
components outside the system in the Second Economy, for example support to poor households or to assist 
areas of economic and social deprivation, has been asserted. Privately-owned, listed coal companies, tightly 
bound up in South Africa’s energy economy, are even less likely to promote goals (such as inclusion and 
environment) outside of their shareholders common financial “value”. 

After the threats, dangers and disturbances experienced over the political transition during the 1990s, 
members of the MEC appear to be able to once again pursue their growth agenda largely de-linked from 
the social and economic problems experienced in the South African Second Economy. Demand for outputs 
from the MEC is very low in the Second Economy and stagnation in this sector of little concern in terms of 
the main MEC agenda. 

The MEC is a major participant in the growth in total GDP that South Africa is experiencing. Total earnings 
in the coal mining sector were about R1.8 billion in 1993 and climbed steadily through the decade, with a 
slight levelling off around 2001/2001 to reach a level of just under R5.5 billion in 2003. From the perspective 
of earnings, the sector was doing very well26. In 1993 this same mining sector had about 61 000 employees 
in service. This number stayed relatively constant until 1998 when it began a sudden and sharp decline and 
by 2003 there were about 47 000 employees in service. Over a period when sales and prices were improving, 
financial earnings were showing strong growth and their was an increase of the order of 29% in total physical 
production, the coal mining sector cut the number of employees in its service by 23%. This in an environment 
of extremely high unemployment and negligible social safety net. 

City energy planning 

Recognizing the central role energy can play within poverty and development and recognising the global 
threat of climate change has led a number of local authorities in South Africa to embark on strategic 
energy and climate change planning, projects and programmes on a voluntary basis.

Energy is central to delivery of services and to the productive base of a city. If city government does 
not play an active and effective role in managing trends in energy supply and use in the area of the city’s 

25  DME 2002 Digest of South African Energy 

Statistics.

26 http://www.bullion.org.za/publications/facts & 

figures/ 04coal.pdf 
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jurisdiction then the economy of the city is unlikely to succeed, due to ‘unmanaged risk’. City government 
has to take action to attract, promote and support industries that will provide the sustainable economic 
activities that cities require for their well-being: taxes these industries bring in, the jobs they provide for 
citizens and the goods and services that city residents rely on. Energy is a key factor in the increasing 
global competition between cities.

City Energy Planning aims to integrate and entrench sustainable energy approaches and practices at the 
local level, within a framework that has a clear vision and direction. It aims to prioritize and coordinate 
ad hoc energy and climate change projects and activities, and will help to integrate energy and climate 
change objectives into relevant functions and programmes. It can improve service delivery and quality 
of life, save money and reduce greenhouse gas emissions. It will assist the city in building its overall city 
development strategy. Energy is the backbone of the city, and, while being very specific, it is also an 
entirely cross-cutting sector which has serious social, economic and environmental impacts. As such, 
an energy strategy provides a means for cities to work with and implement integrated development 
planning and so build their ability to apply this throughout the city. The detrimental impacts of modern 
energy consumption practices cannot be reversed overnight, so sustainable energy planning must be an 
ongoing, dynamic activity.

The Integrated Development Plan (IDP) is the overarching map for the strategic planning of the city, 
and includes processes of public participation. The outcome of an IDP should be that projects on the 
ground are directly linked to the city budget. This should include an analysis of resources and needs, a 
strategy, proposed projects and then a budget. This has profound implications for the development of 
a local energy strategy. A City Development Strategy is more strategic than an IDP and is the macro 
strategy for the city that positions it to be globally competitive. Energy management has to be integral 
to this. City energy planning locates itself within these broad strategic approaches.

The supply and management of energy and energy related policies, programs, services and regulations, 
contained with city energy strategy planning, is a prerequisite for successful city development. Cities 
need to decide on appropriate policies and implement successful programs based on these policies. 
They need to ensure the provision of necessary services and the effective administration of regulations. 
If they do not, their economic bases will decline as industries re-locate to jurisdictions that provide 
environments conducive to success in a global economic climate that places increasing value on efficient, 
clean and socially responsible practice.

O v e r v i e w
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I N C L U S I V E  C I T I E S

Social development lies at the heart of the 
inclusive city. Energy is central to meeting 
basic social needs such as cooking food, 

warming and lighting homes and community 
facilities, powering domestic appliances and 
communications and entertainment devices, 
and powering transport that takes people 
to school, work, shops and social events. 
An inclusive city seeks to provide services 
to meet basic social needs and to develop 
residents’ abilities to be involved in and enjoy 
the benefits of the city. The inclusive city is 
not only concerned with provision of physical 
welfare and service infrastructure, but also 
with quality of life, health, safety and security 
of residents and the “ability to aspire” through 
the cycle of generations.1

Inclusion is a cornerstone of economic and 
sustainable development. Health, education, 
and absence of poverty are not only desirable 
in their own right but they are also necessary 
for enabling participation in the social and 
economic life of the city. The notion of inclusion 
also critically extends to governance where 
participation of citizens in decision-making 
and planning provides a sense of control over 
social and political aspects of living – boosting 
people’s sense of well-being and belonging and 
consequent engagement with society.

If the household is used as the statistical 
unit, two economies can be readily identified 
and need to be treated differently, from an 
Energy towards Inclusive Cities perspective. 
Households in the First Economy don’t 
require policies to support or promote their 
access to energy. Their experience of energy 
services is as described for rich countries in the 
Energy Indicators for Sustainable Development 
(EISD) document2: “In rich countries, energy 
for lighting, heating and cooking is available at 
the flip of a switch. The energy is clean, safe, 
reliable and affordable.” However, wasteful, 

or polluting, consumption may be considered 
a form of social exclusion and does require 
attention within South African cities.

The EISD also has a description for how 
households in the Second Economy would 
typically be impacted by inferior energy 
services: “Availability of energy has a direct 
impact on poverty, employment opportunities, 
education, demographic transition, indoor 
pollution and health, and has gender- and age-
related implications … In poor countries, up 
to six hours a day is required to collect wood 
and dung for cooking and heating, and this 
task is usually done by women, who could 
be otherwise engaged in more productive 
activities. In areas where coal, charcoal and/
or paraffin are commercially available these 
fuels take up a large portion of the monthly 
household income. Inadequate equipment and 
ventilation means that these fuels, burned 
inside the house, cause a high toll of disease 
and death through air pollution and fires.”3 

At the heart of the inclusive issue is the 
challenge of gaining access to resources 
in the ‘First Economy’ to facilitate energy 
service provision to poor households, so that 
these households can achieve  socio-economic 
development levels that will allow them to 
effectively participate in and benefit from the 
social and economic activities of city living. 

To achieve a more inclusive and sustainable 
city energy system there is also a need to 
examine the way energy is perceived: at present 
energy consumption, rather than the level of 
energy services, is seen as the indicator of 
development. This runs the risk of planners 
simply increasing fuel and electricity supplies 
based on the existing patterns of energy 
use, rather than identifying and meeting the 
energy services required, such as heating of 
homes, cooking food, mobility and access, 
to satisfy human needs As the energy needs 

1 SACN, 2004.

2 IAEA, 2005, page 16.

3 IAEA, 2005, page 16 – 17.
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of South African households push the country 
towards generation capacity, and poverty 
deepens, meeting energy needs through cheaper, 
healthier, diversified energy services becomes 
critical.

16% of city households within the study do 
not have access to a clean, safe, affordable 
and reliable energy service. Within poor, rural 
towns, such as King Sabata this is as high as 
58%. The National Electrification Programme 
has been effective in providing access to 
substantial numbers of city dwellers, however 
this programme appears to be slowing down 

relative to urban household growth. Affordability 
of energy services remains a key concern and 
some 50% of South African city dwellers may 
be considered to be living in ‘energy poverty’. 
On the other side, a small minority of wealthy 
households consume substantial amounts of 
energy, contributing to local and global pollution. 
Despite electrification, city households continue 
to make use of a variety of household fuels. Fuel 
use in poor households poses dangers in the form 
of fires, burns and poisonings. Poverty makes 
households extremely vulnerable in the face of 
such disaster events.
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Table 1.1 Percentage South Africa city households not 
using electricity for lighting, 2001

City of Cape Town 9

City of Johannesburg 13

City of Tshwane 14

Ekurhuleni 21

eThekwini 17

Nelson Mandela 20

% metro hh not using electricity for lighting 15

uMsunduzi 12

Saldanha Bay 8

Sedibeng 14

uMhlatuze 14

% industrial hh not using electricity for lighting 12

Buffalo City 31

King Sabata 58

Mangaung 11

Potchefstroom 18

Sol Plaatje 14

% non industrial hh not using electricity for lighting 22

% hh in all cities not using electricity for lighting 16

Source: Stats SA Census 20014 Borchers, M, et al, 

National Electrification 

Programme, Summary 

Report, August 2000.

ISSUE: Household access to convenient, safe, 
affordable and clean ’modern’ energy services

Apartheid in South Africa was based on the specific and explicit geographical and economic and social 
exclusion of black people within our cities, including exclusion of access to energy services. Historically 
“white” areas within cities were well provisioned with electricity infrastructure and services and 
“black” areas excluded. In 1993 some 3 million households were electrified, mostly in cities and towns. 
Approximately 64% of the total population still had no access to grid electricity4. 

Access to convenient, safe, affordable, clean energy sources such as electricity or LPGas, is considered a 
key component of socio-economic development. The National Electrification Programme (NEP) was 
initiated in 1994 to address this inequity. The electrification programme seeks to address the electrification 
backlog by 2014. Municipalities are centrally involved and extending the network infrastructure and 
household services to previously disadvantaged communities has been the principle social development 
strategy of the municipalities democratically elected in 1995/6.  

Measure: Share of households 
NOT using electricity for 
lighting

While there is relatively accurate data on the number 
of households with formally supplied, officially-
operating electricity connections, this data does not 
indicate accurately whether these households have 
effective access (where access incorporates aspects in 
addition to being connected, such as affordability). 
When use of electricity is compared with other energy 
sources, lighting emerges as the common household 
energy service that provides greatest benefits-for-
costs. It consumes much less electricity than cooking 
or heating, and so households with meagre financial 
resources are likely to use electricity for lighting if 
they have electricity and if they are going to use it 
for anything. Households that use electricity for 
lighting are also likely to use it for other high value 
applications such as operating electronic equipment, 
which is also a low-power usage.

Access to electricity is not limited to houses with 
formally-supplied officially-operating connections. 
A network of informal connections, usually just flex 
hung between homes or merely laid on the

continue on page 26 
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ENERGY SERVICES IN LOW-COST HOUSING: THE 
KUYASA PROJECT

Bulelani Phillip, freelance journalist

Nokhaya Qwini has lived in a non-electrified dwelling for most of her life and has relied on gas 
stoves and paraffin lamps. At times, she has also depended on her neighbours to supply her with a 
costly electricity connection leading to her informal dwelling.

But four years after being selected for a City of Cape Town energy-saving pilot project, Qwini 
enjoys a safe electricity supply with significant savings on energy. Qwini (37) is one of ten 
people in Kuyasa, Khayelitsha, whose houses received energy efficient features in 2001 as part 
of a sustainable development project. The new system in the houses includes the installation of a 
solar geyser, insulated ceiling and energy-efficient lighting. Another 2,309 houses are expected to 
receive the same system soon. 

Qwini explains that she now uses the energy of the sun to heat up her water, the ceiling keeps her 
house warm and the energy-efficient light bulbs last longer than normal bulbs. “Even if there is no 
sun, my geyser can supply me with hot water for up to three days. My house is much warmer and 
the light bulbs last a very long time. I am very happy with this project,” she said.

Qwini shares her house with her husband Wezana and daughter Yonela. The three-roomed house 
has a freezer, two-plate stove and other electrical appliances. She says that she used to rent her 
informal electricity connection for R100 a month from her neighbours, but after the installation of 
this system, her monthly electricity costs have dropped to about R50.

“This [system] saves me a lot of money,” she confesses. “The problem is only in winter when it 
is raining a lot and there is no sun [to heat up the solar geyser]. This is only time when I have to 
use my electricity to heat up my geyser. Other than that, this [system] saves me money for most 
of the year.”

At the same time, this project aims to reduce carbon dioxide emissions because of its energy 
efficient characteristics and each time there is a saving the British government has agreed to pay 
South Africa as part of the carbon emissions trading system set out in the Kyoto Protocol. This 
system allows countries that produce excess carbon dioxide to trade credits with countries that 
produce fewer emissions. It is estimated that the Kuyasa project will reduce emissions by over 3 
tonnes per year. 

Qwini says that she is not aware of the global objectives for this project, but for her it has injected 
a sense of energy-saving habits and electricity cost-reduction strategies in her home. “In the 
beginning I did not trust that this system would work because I did not use it before. But after 
seeing it work in my house, I now trust it. I think everyone should have it in their houses – even 
my neighbours want to use it.”
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Kuyasa and the Clean Development Mechanism

The Kyoto Protocol defines three “flexibility mechanisms” to 
lower the overall costs of achieving emissions targets. The 
Clean Development Mechanism (CDM) allows developed 
nations to implement projects that reduce emissions 
in developing nations, in return for certified emission 
reductions in their own countries. Projects are meant to 
assist the developing countries in achieving sustainable 
development. 

The energy-saving mechanisms introduced at the Kuyasa 
low-cost housing project will result in a significant 
reduction of CO2 emissions over a 21-year period. They 
contribute to sustainable development by reducing energy 
costs by approximately R685 a year and reducing health 
costs through the improvement in household temperature, 
reducing the need for paraffin stoves and other heat sources 
which are causes of fires and respiratory health problems. 
The introduction of the technologies also reduces the need 
for coal-based electricity, now and in the future, and will 
stimulate local job creation. 

The project is a partnership between the City of Cape Town 
and SouthSouthNorth (SSN), a network-based organisation ope-
rating in Bangladesh, Brazil, Indonesia and South Africa. SSN 
builds capacity among public and private stakeholders to deal 
effectively with the CDM. It promotes sustainable development as a fundamental pillar of the 
CDM in order to deliver concrete and significant benefits to developing countries.

Despite being a “gold standard” CDM project, with substantial sustainable development 
impacts, CDM funding only accounts for 20% of the Kuyasa project costs. A concern with 
the CDM is that it is extremely costly to package a project application and that industrial 
projects are benefited since these have greater carbon impacts and can therefore receive 
higher levels of finance through the mechanism. 
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surface, including roads, is visible everywhere in 
poor townships. Thus, in many townships, the 
relationship between the number of formally-
supplied officially-operating connections and 
the actual number of households that have a 
connection and use electricity is tenuous at best.

The Statistics South Africa (Stats SA) Annual 
Household Survey asks people what energy 
source their household mainly uses for lighting. 
The answer to this question probably supplies 
the best existing data indicating actual access to 
electricity (Table 1.1). 

On average, across the study cities, 16% of 
households do not use electricity for lighting. 
King Sabata stands out with almost 60% of 
households still dependent on inferior, dirty, 
dangerous, more costly energy sources for 
lighting such as candles and paraffin, followed 
by Buffalo City at 31%. 

Electrification is a constantly moving target as 
city populations shift and change. Nationally 

there has been an increase in urban household 
electrification between 1995 and 2003 of 4%5. 
Only in urban areas within Gauteng (-14%), the 
Western Cape (-3%) and KwaZulu-Natal (-9%) 
has there been a decrease in the proportion of 
households with electricity connections because 
urbanization rates outstripped electrification. 
Urban areas within the remaining six provinces 
have all seen an increase in the percentage of 
electrified households since 1995. 
From 2002 to 2003, however, there has been an 
effective negative growth rate (0.7%) in urban 
electrification, despite absolute increases in 
numbers connected. This has been attributed 
to rapid urbanization. This includes increases in 
population, increases in people moving into the 
city, and an increase in households established 
– linked to the housing programme. However, 
the phenomenon requires closer scrutiny. The 
slowing-down in the rate of electrification may 
be linked to the increasing cost per connection 
as urban electrification moves beyond the more 
densely settled, inner urban areas and into the rural 
component of city municipalities. Electrification 
has just kept pace, but has not eradicated backlogs. 
Generally, those cities with fastest growth in 
population and number of households have been 
less able to keep pace, although this not always 
the case.

Following the creation of the “wall-to-wall” 
municipalities in South Africa, many cities 
received a significant rural component into their 
area of jurisdiction and substantial variation is 
found within cities in terms of access to electricity 
between urban and rural areas. Black rural areas 
historically received no services, or minimal, 
services. Electrification levels within Tshwane 
(figure 1.2) clearly illustrate the urban-rural and 
racial factors affecting electricity access division. 
Winterveld (Ward 24), a black rural area, has no 
grid connection; Pretoria (Ward 1), the urban 
centre with over 90% of households being white, 
has 100% access to electricity6. 

5 NERSA, 2003.

6 AFRICON Engineering International and Menyetla 

Projects, 2006 and Tshwane IDP, 2002.
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Figure 1.1 Share of South African city households
not using electricity for lighting, 2001

Source: Stats SA Census 2001
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The indication is that some areas will not be 
connected to the national grid in the near future 
– this is linked to the increasing costs of grid 
extension into rural areas.  Strategies to provide 
access to clean, safe, affordable and reliable 
energy sources in such areas look to contracting 
other concessionaires – gas, solar – to provide 
non-grid energy services. Municipalities will 
play an important role in 
coordinating the roll-out of 
such programmes (see Tshwane 
case study). Concerns exist 
amongst participants around the 
apparently more expensive cost 
of LPG (LPG is more currently 
more expensive by quantity, 
however, its higher calorific value 
means it does ‘go further’). These 
programmes are also providing 
users with the equivalent of the 
Basic Electricity Support Tariff 
(BESST).

Informal housing within cities
has far lower levels of electri-
fication than formal housing: 
in Buffalo City 90% of formal 
housing is connected to the 

grid; 90% of informal housing has no electricity 
connection7. This trend is widespread. Cities note 
that informal housing may be stand connected, 
but where settlements are on “encumbered” land 
and the city has no intention of developing the 
land into formal settlement, such settlements 
will generally not receive electricity. In terms of 
most Town Planning and Townships Ordinances 

7 Buffalo City IDP, 2002.  
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pertaining to cities, electricity services can only be delivered to housing on land 
which has been proclaimed and which is the subject of a town planning scheme. 

Racially based access is still a predominant feature of access to energy within 
South African cities: the pattern of households within South African cities still 
largely conforms to the characteristic smaller, previously, and still predomi-
nantly, white, well-serviced, suburban component occupying cores within larg-
er, largely black peri-urban and, in some cities, rural settlements arranged on 
the historical township model. 

ISSUE: Energy poverty and social 
access to convenient, safe, clean, 
affordable energy services 

While over 80% of households across the study cities are electrified it is the 
level of consumption of safe, reliable, clean and affordable energy that is a 
real measure of people’s access to such fuels and insight into human well-
being that is the goal of the electrification programme.

Electricity per capita in South African cities does not provide an accurate 
measure of consumption at the household level, 
as it is strongly influenced by industrial and 
commercial consumption and unable to reflect 
the difference in consumption between the First 
and Second Economies. The Stats SA household 
income and expenditure surveys may yield 
information on typical consumption rates in poor 
households that will more clearly reveal levels of 
social access. These are currently not disaggregated 
to the city level. Within this study, an examination 
of household fuel mix provides further insight.

Measure: Share of household 
income spent on meeting 
energy needs

The demand for energy to meet basic household 
necessities, such as cooking, lighting and heating, 
is fairly inelastic, making the cost of energy 
proportionally greater for poor people. In 
addition, poor households often have relatively 
greater energy needs imposed on them through 

Data comment

The number of new connections 

are recorded at municipal level, 

usually in absolute connections 

per year, and forwarded to 

DME. DME held information is 

however, sketchy, with not all 

municipalities providing data 

timeously, or in the correct 

format. New connections made 

by Eskom are recorded, but, 

given disaggregation within 

NERSA data, this is likely 

at a regional level, noting 

urban and rural, but not 

disaggregated to municipality.
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bad construction of houses and greater burden 
of illness (requiring hot water, fridges for 
medicines). Burdensome energy costs, or the 
inability to meet energy needs (displacing those 
needs) contributes to the plight of vulnerable 
households and the survival prospects of 
the most vulnerable family members, such 
as the elderly, young or ill. ‘Energy poverty’ 
is generally recognized as existing when 
a household spends more than 10% of its 
disposable income on meeting household 
energy needs – for cooking, space heating, 
keeping food fresh, lighting, media (excluding 
mobility needs). 

As noted, disaggregation of the Stats SA 
household and expenditure surveys to the 
household level was not possible in this study. 
Beyond this, various studies exist. A figure for 
rural areas within South Africa indicates some 
18% of income is spent on meeting energy needs 
(reduced to 12% with BESST)8; Annecke, in a 
household energy study in Khayelitsha, Cape 
Town, finds the energy burden to be around 
20%, though notes that this seems high 
(though not inconsistent with international 
figures)9; a recent Medical Research Council 
(MRC) study in Johannesburg finds a range 
of 2–5% of monthly household expenditure 
on fuel amongst a range of settlements, but all 
within the “low income” bracket10. 

2001 census data identifies 19.6% of households 
within the South African Cities Network 
(SACN) claiming a zero income, and on average 
some 40-70% of households in the study cities 
are below the R1600/month ‘poverty’ line.11 
By simple extrapolation, at a minimum, 40% 
of households in South African cities live in 
a state of energy poverty. Energy poverty is 
particularly challenging where employment 
levels in our cities have shrunk in real and 
absolute terms12. The rapid establishment of 
new households in South African cities without 

a concomitant increase in job creation (which 
the census statistics point to between 1996 and 
2001) means that the relatively inelastic energy 
costs of a household is replicated without the 
replication of the economic means to meet the 
energy costs.  

8 Prasad in Winkler (Ed.), 2006.

9 Annecke, 2005. 

10 Naicker et al, 2005. 

11 Eskom and DME: ???? for a Basic Electricity Support 

Tarriff, UCT 2002

12 SACN, 2004.
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Affordability – being able to use the more 
efficient, clean, reliable and safer fuels 
available – is clearly emerging as a central 
policy challenge. The major policy instrument 
addressing affordability of energy has to date 
been the Free Basic Electricity quota, supplied 
through the Basic Electricity Support Tariff 
(BESST). This policy is implemented through 
local government. This is applied in a variety 
of ways. Within Cape Town the subsidy is 
applied to all households below a certain level 
of consumption. This carries the concern that 
large low-income households may lose the 
subsidy through consuming above the subsidy 
“cut-off” point. A consumption cut-off point 
for the subsidy penalizes households who may 

band together in times of economic stress 
(which would push up energy consumption). 
In addition, many poor households are forced 
to employ economic survival strategies that 
draw on household energy – fridges for selling 
meat, running hair salons, vehicle repair. This 
would push up energy and render the household 
beyond reach of the subsidy.

In order to avoid this, Tshwane have made the 
Free Basic Electricity of 50KWh available to 
all households regardless of income level and 
regardless of whether the household is supplied 
through conventional (credit) metering or 
through a prepaid system. While this ensures 
application for the poor, it also subsidizes wealthy 
households (at a cost to the state).
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Apart from a few pilot projects, the subsidy is 
currently applied to electricity alone. The Low 
Income Household LPGas project is making 
progress with piloting and refining the Free 
Basic Energy (FBE) allowance scheme for 
indigent households to access a gas-linked fuel 
subsidy. At this stage the use of LPGas as a 
fuel is fairly limited (see household fuel mix 
tables). The BESST therefore does not reach the 
majority of city-dwellers who are not electrified. 
In the instance of King Sabata, the poorest of 
the study cities on a GVA basis, as many as 58% 
of all residents do not benefit from government’s 
central energy poverty reduction instrument. 

Government has also used regulation around 
fuel pricing as a means of trying to reduce the 
energy burden on the poor. Government is 
currently working on price regulation of LPGas, 
particularly in light of the doubling of gas prices 
over the past six years. A pilot project exploring a 
suitable regulatory framework, which should be 
in place on a national scale by December 2006 is 
underway13. 

As a widely used fuel amongst poor households, 
government accorded paraffin zero VAT rating 
status. However, as many retailers have not 
passed the benefit on to households, this rating 
status is currently under review by government. 

Reducing the energy burden is critical in addres-
sing energy poverty and city development14. This 
requires changing the way the service is delivered. 
People need to receive services that they can 
afford and can run and manage. Delivery of 
housing that commits poor residents to a lifetime 
of high energy costs will exacerbate poverty and 
the strain that the “affordability limit” places on 
the municipal system – non-payment, financial 
crisis and exclusion of people. Energy services 

that include warm, dry houses and hot water 
drawn from the thermal energy of the sun would 
substantially reduce the poverty burden and 
improve households’ ability to participate in the 
urban system.

Measure: High income household 
consumption

While much of the high energy consumption 
in South African cities is attributable to energy-
intensive industry, the availability of cheap 
electricity and historical legacy of high levels of 
service provision to a small minority, has also 
resulted in high levels of consumption amongst 
mid-high income households and a high degree of 
inequity in consumption amongst households in 
South Africa and between urban and rural areas 
in South Africa.

Meter customers (comprising the majority of house-
holds in the old “white” areas) comprise 40% of 
Sol Plaatjie Municipality electricity customers, 
but consume 70% of electricity distributed by the 
Municipality15. Within the City of Cape Town, low 
income households, despite representing nearly 
70% of all households, consume just under half of 
all electricity in the city16.  

Urban areas have a much higher share of medium-
high income households, which in turn have a far 
heavier dependence on electricity as the single fuel 
to meet their household needs than equivalent 
groups around the world17. In addition, domestic 
peak demand, largely driven by mid-high income 
consumption (notably electric geysers and winter 
space heating), has a 30% (and growing) impact 
on the municipal peak demand18. Cities therefore 
represent an important target for government 
energy efficiency programmes that present the 

13 Cape Times, 28 July 2006.

14 South African cities face an enormous crisis in terms of 

substantial numbers of residents being unable to afford the 

costs of basic city living – the “affordability limit”. The State of 

Cities Report for 2004 explores household monthly accounts 

in the City of Johannesburg and reveals that many households 

cannot pay their average monthly accounts (water, electricity, 

refuse removal, rates). This inevitably leads to non-payment 

and financial crisis in municipalities with ever-increasing 

debt levels. The reality is that in real terms people’s financial power is 

diminishing, leaving them unable to participate in the benefits of the 

city and threatening the tax base of cities (SACN, 2004, p90).

15 Sol Plaatje Municipality, State of Energy Report 2005

16 Derived from data within Cape Town State of Energy Report, 2003.

17 Winkler, et at 2006 (pages 67 and 120 refer).

18 Holm, D in Market Survey of Solar Water Heating in South Africa 

for EDC of CEF, 2005. p 22.
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most cost effective way to “generate” additional electricity 
(“negawatts”) so urgently required for social and economic 
development19. 

Measure: Household fuel mix

Mid- and high-income households in South 
African cities meet their energy needs almost 
exclusively through electricity20. Amongst 
poorer city communit ies data points to 
households meeting their energy needs 
through accessing a range of fuels. Many of 
these fuels are costly from a health, welfare and 
financial perspective.

Ongoing use of non-commercial fuels is hard to 
measure, but it is known that the practice is fairly 
widespread. This is an enforced dependency 
for households who cannot afford commercial 
forms of energy and represents a huge cost 
in terms of time, vulnerability and health. 
Understanding the fuel mix in households in our 
cities is important for formulating well-targeted 
policy instruments that ameliorate poverty and 
related health and welfare issues. 

The proportion of households using LPGas, 
paraffin and electricity is relatively consistent 
across the review cities (Table 1.2). Use of other 
fuels varies. Wood is a substantial cooking 
fuel within the poorer towns of King Sabata, 
uMsunduzi, Buffalo City, uMhlatuzi and 
Potchefstroom (Figure 1.4). King Sabata and 
Mangaung also utilize animal dung for cooking 
– in Sabata this accounts for nearly 20% of all 
cooking fuels. Coal for cooking is only visible 
within Ekurhuleni and Sedibeng – both areas 
harbour heavy industrial activity and are close 
to coal mines (Figure 1.4).

Electricity and paraffin are the dominant heating 
fuels (Figure 1.5). Coal is utlized within the 
cities that are relatively close to coal mines and 
that experience cold winters: Ekurhuleni and 

Fuel source % Lighting % Cooking % Heating

Electricity 84 71 68

Paraffin 5 23 17

Gas 0.3 2 1

Coal  2 6

Wood  2 5

Candles 10   

Solar 0.1 0.2 0.2

Animal dung  0.5 0.3

Source: Stats SA, Census 2001

Table 1.2 Source  of energy for cooking, heating and 
lighting in South African cities, 2001

19 Power savings of 350MW through energy efficiency 

measures during the Western Cape power crisis of 2005-

06 at a capital cost of R400 million were anticipated by 

Eskom. Based on the estimate cost of R10m/MW to build 

generation capacity, it would have cost R3.5 billion to build 

the equivalent in generation capacity.

20 Winkler (2006, p67), SEA’s State of Energy Reports for 

Cape Town (2003),and for Sol Plaatje Municipality (2005) 

and other reports indicate mid- and high-income household 

dependence on electricity to meet household energy needs.

Figure 1.3 Main source of energy for lighting, 2001 

Source: Stats SA, Census 2001

Data comment
City-level disaggregation of household data on energy 

expenditure needs to be explored within the Household 

Income and Expenditure Surveys conducted by Stats SA. 

32
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Sedibeng lead, but Johannesburg, Tshwane, 
uMsunduzi and Potchefstroom all utilize coal 
for heating. Wood is still used throughout 
South Africa cities for heating purposes.

A mix of fuel sources appears to remain an 
important feature of the household energy 
landscape. Even for those households that 
are electrified, off-grid fuels have important 
characteristics which electricity lacks: l iquid 
fuels, such as paraffin, can be bought and 
sold in small quantities, paraffin and candles 
can be easily borrowed and lent and may be 
bought on credit from local spazas. Fuels such 
as firewood and animal dung, which may be 
harvested from the environment, also have 
a role to play in survival strategies of poor 
households. Electrified households may also not 
be able to buy new appliances and continue to use 
old appliances operating on non-electric fuels. 

Access to electricity is not always a given, even 
for those city households that are electrified and 
can afford the service. Respondents in a survey 
in Khayelitsha, Cape Town, noted that there were 
institutional difficulties in getting the electricity 
– vendors are often far away and fairly often 
run out of electricity themselves. As many as 
85% of households in the study reported having 
problems of buying electricity – this in contrast 
to few reports of problems buying or getting 
paraffin or LPGas where these fuels are used21. 

Generally electrification is considered to be an 
important objective – both by government and 
people22. However, the issue is complex and 
few clean, safe, affordable and reliable energy 
alternatives have been readily available to city 
dwellers. A “best mix” strategy to household 
energy provision, matching most efficient fuels 
for different functions, ensuring the most cost-
effective energy service, providing comparable 
subsidies across fuels, that also supports the 
national energy requirements (such as reducing 

21  Annecke, 2005. 

22  Annecke also notes that electrification is having a 

positive impact on gender relations with men beginning 

to enter the kitchen. There was also substantial indication 

that women to a large extent control decisions around fuel 

and appliance purchases.

Source for both figures: Stats SA, Census 2001

Figure 1.5 Main source of energy used for heating, 
2001

Figure 1.4 Main source of energy for cooking, 
2001 

Key for figures 
1.4 and 1.5
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peak grid-demand) and provides the cleanest 
fuel option within the parameters of cost and 
efficiency, needs to be developed.

As households continue to use a mix of fuels 
– including “traditional fuels” such as wood, 
coal, paraffin and candles, electrification, or 
grid connection,  cannot simply be equated with 
reduced indoor air pollution and other dangers, 
such fires, burns, etc. Paraffin is used extensively in 
cooking and household heating in South African 
cities (23 and 17% of households respectively). 
It is also associated with poverty. Despite 
electrification and government programmes 
to reduce paraffin through switching to safer, 

cleaner alternatives, such as ethanol gel and 
LPGas, modeling23 indicates that due to overall 
increase in population the use of paraffin – and all 
associated costs, such as fires, burns and indoor 
air pollution – will still increase in absolute levels 
over the next 20 years and will continue to require 
attention in policy and planning decisions. 

Where houses are not electrified, candles are a 
major source of fuel for lighting. Although wood 
and animal dung use is fairly small, it remains 
an important source of fuel, particularly amongst 
the poorest sectors of urban society – again King 
Sabata and Buffalo City have high consumption 
of such fuels. Collection of firewood and dung is 

23  Winkler in Winkler (Ed.), 2006.
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time-consuming and can be physically strenuous. 
It is a task often associated with women and 
children and may be dangerous as women out 
in remote or bushy areas may be vulnerable to 
attack. Pricing and distribution of non-grid fuels 
remains an important policy area in terms of 
poverty reduction. 

ISSUE: Energy services 
to alleviate poverty

Energy services refers to the meeting energy 
needs (heating, cooking, etc) through the most 
appropriate “service” – and this includes both 
fuel and non-fuel services. Given the high levels 
of poverty in South African cities, increasing 
the levels of energy services to people without 
increasing the energy burden is critical. Can 
household warmth, hot water, heat for cooking 
be provided to households in ways that do not 
involve the ongoing consumption of costly 
energy? Critical here are energy services, such 
as the design and construction of houses that 
make use of passive solar thermal energy, 
utilizing solar energy for water heating and 
items such as a hot box for cooking. 

Measure: Share of 
subsidized housing with 
ceilings included in top 
structure

Homes need to be thermally comfortable. This 
energy need may be met through use of heaters 
and cooling systems, or through passive solar 
thermal applications, such as good orientation 
of the house and good insulation. Selecting the 
most appropriate service to meet the energy 
need requires examining the relative costs of 
each application, in both the short term and 
the life cycle, and weighing up the externalities 

of the application, such as local air pollution, 
resource consumption. Most thermal energy in 
a house escapes through the roof and therefore 
the single most effective intervention in the 
building shell is the installation of a ceiling24. 

The recent University of Cape Town Energy 
Research Centre study on energy policy for 
sustainable development in South Africa 
concludes that “…a relatively small additional 
investment in housing for poor communities 
creates more comfort and reduces household 
energy costs, as well as cutting emissions 
from the residential sector. Energy efficiency 
in social housing is an area where a policy 
of direct state financial support to promote 
energy efficiency seems warranted. In practice, 
municipal government would need to play 
an important role in administering a subsidy 
scheme and providing bridging finance.”25

24  Spalding-Fecher 2002a in Winkler (Ed.), 2006.

25  Winker (Ed), 2006, p167-8.
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UNDERSTANDING COMPLEX FUEL USE PATTERNS IN 
POOR URBAN HOUSEHOLDS

Dr Wendy Annecke

Mrs Nonhlanhla Ncamana has lived in a tiny, formal house in Khayelitsha for 15 years. She and about 56% of 
the people in her area have water, pre-paid electricity and sanitation. 

She says: My life is so much easier now that we have electricity. I get up later and go to bed later. I use 
electricity for ironing, boiling water in the kettle, lighting, television and the fridge. I use paraffin for cooking 
beans and samp on my wick stove, but lately paraffin is getting too expensive (more than R5.50 a litre) so 
I use electricity for cooking. My neighbour uses LPGas and says that she pays R180 for three months but I 
can’t find R180. Also gas is dangerous, it can explode or kill you in your sleep. I sell cold-drinks and beer. If 
I have money I sell meat and I get wood from the bush to cook it. If I don’t have meat I turn off the fridge. 
My husband lost his job, but he tries to find something now and then. One child gets a grant, the other is too 
old. The electricity here is unreliable – if the wind blows or it rains it goes out, so you have to have candles 
and paraffin in case. Our main problems are no jobs and crime. I cannot even send my child to buy electricity 
because it is too dangerous. 

Her husband says: Things are bad since I lost my job in 2003. Sometimes I get one day’s work and the transport 
costs R30. Together we get about R850 a month. We spend about R450 on food (we often go hungry), R150 
on energy, R100 on transport, R45 on outgoing calls, and the rest for jobs, schooling and clothes – this is not 
a life. But electricity has made it easier for men to help their wives. I can boil the kettle and make tea and on 
weekends, if she is away, I can make my own food.

Mrs Ncamana’s sister lives in an informal house close by. She says: I lie waiting for the first light so I can walk 
to the bushes before everyone else. I have no water, no toilet and no electricity. I built this shack in 2004, 
and they promised us houses, but I have seen nothing. My husband and I collect wood in the bush because 
the white shops where I work don’t sell paraffin. I can only use paraffin on the weekend. I live in fear. 

Mrs Ncamana is not a real person. Her story has been drawn from group discussions reported in Annecke 
et al (2005).1 Mrs Ncamana’s story is typical of households in the Khayelitsha area and illustrates how poor 
people living in urban low-income areas use a mix of energy sources to serve their needs. 

The literature shows that people in low-income areas spend between 15 and 28% of their income on energy 
– in comparison with the 3 to 8% spent by wealthier households. It also highlights how electricity improves 
quality of life (even if it is not used for everything) and fulfils political promises. Those without it use greater 
quantities of inefficient fuels (mainly paraffin, coal and wood) which are linked to fires, burns and Acute 
Respiratory Infections, the latter being especially dangerous to those with HIV/AIDS. The research has also 
shown that although women are traditionally the managers of household energy use, recent employment and 
social changes have seen some men begin take on some domestic chores.

1   Annecke W, Gillespie B, Dobbins A & Sebitosi B (2005). An assessment of PNES customer satisfaction and the contribution of electricity to the 

quality of life of households in Khayelitsha, South Africa. Report for EdF, Paris
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The Department of Minerals and Energy 
(DME) Energy Efficiency Strategy of March 
2005 outlines within the Residential Sector 
Programme that they aim to make standards 
for energy efficiency in housing (SANS 283) 
mandatory through incorporation into the 
National Building Regulations. The process has 
floundered, however. The Department of Housing 
(DoH) has a Framework for Environmentally 
Sound Housing which provides energy efficient 
building guidelines. Within tight budgets and 
extreme pressure to deliver housing, however, 
these are seldom applied26. 

The national department’s Human Settlements 
approach emphazises working with the private 
financial sector to improve peoples’ access to 
home improvement loans. Such provisions are 
important and may be a source of housing energy 
efficiency improvements for some over time27.

Current subsidized housing in South African 
cities does not include ceilings in the top 
structure, with the exception of the City of Cape 
Town. Advocacy and lobbying resulted in the 
introduction of the Southern Cape Condensation 
Subsidy in 2003. This brought an additional 15% 
“top up” to the government housing subsidy in 
order to provide better insulated housing in the 
area, as an attempt to ameliorate the damp local 
climate that exacerbates the local Tuberculosis 
epidemic. Since the introduction of the subsidy 
all houses delivered within Cape Town have 
included a ceiling and plastering of walls. 

Cities do note that within the partial-subsidy 
and People’s Housing Project (PHP) housing 
processes, some houses may include ceilings. This 
includes those houses built within eco-housing 
projects, such as Moshoeshoe in Sol Plaatje 
Municipality, the All Africa Games Housing, and 
Midrand EcoCity housing in Johannesburg.

City of Cape Town 6,916 uMsunduzi 0 Buffalo City 0

City of Johannesburg 0 Saldanha Bay 0 King Sabata 0

City of Tshwane 0 Sedibeng 0 Mangaung 0

Ekurhuleni 0 uMhlatuze 0 Potchefstroom 0

eThekwini 0 Sol Plaatje 0

Nelson Mandela 0 Buffalo City 0

Source: SEA 2006 (information from local authorities. Figures for Cape 
Town from CCT Housing Department, 2006).

Table 1.3 Subsidy housing fitted with ceilings in top 
structure January 2004 – December 2005

26 DoH, pers.comm., 2006.

27 Experience in housing loan finance managed by the 

Development Action Group in Cape Town indicates that 

poor people do take out loans (usually a second or third 

loan – first loan generally to increase house size) to make 

energy efficiency improvements to houses.
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Thermally 
efficient 
housing

Considerable benefits accrue 
from the construction of 
energy efficient/passive solar 
housing. These include:

Ô improvement in housing 
quality and comfort

Ô a reduction in respira-
tory disease and other 
illnesses

Ô a reduction in energy-
related accidents (fires, 
burns, poisonings)

Ô a reduction in household expenditure on fuel for space heating

Ô reduced household/government  expenditure on healthcare 

Ô a reduction in peak load electricity consumption (Eskom’s highest annual consumption level 
coincides with the coldest night of the year)

Ô a reduction in local air pollution and greenhouse gas emissions.

Monitoring of thermal benefits within the Kuyasa Clean Development Mechanism (CDM) housing 
project in Khayelitsha, Cape Town, has shown benefits through ceilings and insulation in typical 
low-cost housing in South Africa can represent as much as 124 kWh/month28. This means not just 
financial savings for households (often the “take back” effect immediately kicks in whereby the 
saving is immediately used to meet other repressed energy needs), but important health benefits 
through reduced use of more “dirty” or dangerous fuels in the house (coal, paraffin) and a warmer, 
cleaner, healthier household environment in general. 

Improving thermal properties of the home at the time of construction is considerably cheaper 
than waiting and retrofitting later. 

Ceilings are one area of household energy services. A suite of important energy efficient building 
approaches exist and, if applied, would substantially reduce energy requirements within low-cost 
housing developments. These include site location, housing orientation, moving away from single, 
stand-alone units, roof overhangs, efficient lighting, solar water provisions. Procurement needs to 
factor such aspects into development briefs.

28  Agama Energy, pers.comm., 2005.
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ISSUE: Fuel-related 
illness, accidents and 
fatalities

The ability of a household to secure against risk 
and ensure health and well-being is an important 
aspect of social and economic development and 
social inclusion. A healthy work force is also a 
critical element in economic development.

Measure: Levels of indoor air 
pollution

Indoor air pollution is a known cause of illness 
and death. Substantial quantities of paraffin, coal 
and biomass (wood and dung) are being burnt 
in most poor homes across South African cities. 
Some household level air pollution monitoring 
is taking place within Ekurhuleni as part of a 
city-DME initiative around monitoring of the 
Bassa Njenge Magogo project. However, no 
systematic household air pollution monitoring 
is in place across cities. This aspect of energy in 
our cities is explored through the case studies 
presented in this chapter. While systematic data 
is missing, specific studies are conclusive:

“The conclusion of health assessment and 
health effect valuation studies is unambiguous. 
The health benefits of removing air pollution 
are so obvious that no time should be wasted 
in implementing intervention strategies 
(Terblanche, 1996). Even small, incremental 
reductions in household fuel combustion 
may be sufficient to ensure considerable 
reductions in health risks and associated health 
costs. This provides ample justification for 
the implementation of interventions such as 
measures to reduce the energy requirements of 
households, replacing of traditional fuels with 
cleaner energy carriers, or measure to reduce 
the extent of emissions and impacts due to the 
use of such fuels.” 29

Measure: Household fire 
incidences

Data is available on fire incidences within 
electrified and non-electrified households within 
the City of Cape Town, but is not currently 
available across cities. Such information requires 
follow up as it is critical for sound integrated 
energy planning. The financial implications of 
such events also requires detailed monitoring.

Measure: Death from burns

The only source of consistent data across some 
cities was that of the MRC/UNISA national 
Injury Mortality Surveillance System (NIMSS). 
This study tracks the profile of fatal injuries in 
South Africa, including death from burns, which 
commonly (though not exclusively) are fuel-
sourced. Tracking the number of deaths from 
burns in our cities (Figure 1.6) is thus a proxy 
for fuel-related injuries, potentially illustrative 
of fuel issues, but cannot be taken as a direct 
measure of fuel indicated deaths from burns.

The NIMSS report of 2004 identifies death 
by burns as the country’s 5th most common 
external cause of death and poisoning as the 

29 Matrix Environmental Consultants, 2002
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county’s 10th most common external cause 
of death. Within Cape Town death by burns 
features as the 5th most common external cause 
of death, as opposed to 7th most common cause 
of external death in the other three cities. Death 
by burns is clearly a high priority management 
issue within the City of Cape Town – incidences 
being nearly double that of the second highest 
city, Johannesburg. Multiple causative factors 
exist in relation to fuel-related burns, including 
geographic and seasonal factors, such as the 
hot, dry and windy conditions prevalent in Cape 
Town summer season, fuel use patterns, etc.

Measure: Paraffin ingestion 
amongst children and related 
costs

Paraffin ingestion is a common cause of 
childhood unintentional poisoning in low-
income countries. It is the leading cause of 
poisonings in the South African black paediatric 
population30. Table 1.4 explores the estimated 
incidences of paraffin ingestion amongst 
children in the study cities, and related costs.

The data presented is based on estimations 
calculated by experts and provides an indication 
of the problem, but reliable and accurate 
information concerning the ingestion and/
or poisoning caused by paraffin, is currently 
lacking in South Africa, though is under 
development32. 

City
Number

of incidences

Weighted

Average Treatment Cost (Rands)

Buffalo City 1,126 459,262

City of Cape Town 2,033 829,572

City of Johannesburg 880 359,170

City of Tshwane 1,257 513,019

Ekurhuleni 1,956 798,239

eThekwini 3,765 1,536,077

King Sabata ,512 208,835

Mangaung 304 123,921

uMsunduzi 388 158,337

Nelson Mandela 694 283,109

Potchefstroom 50 20,252

Saldanha Bay 55 22,566

Sedibeng 146 59,473

Sol Plaatje 86 35,222

uMhlatuze 7 2,925

Source: Derived from data gathered in City Energy Review, 2006

Table 1.4 Estimated incidences of paraffin ingestion 
amongst children in South Africa Cities, and related costs, 
200431

30  Matzopoulos & Carolissen, 2006 (in press).

31  This estimation of incidents is based on the work by Yach 

(1994) who provides an estimate on hospitalizations due to 

paraffin poisoning in South Africa of at least 16,000 children per 

annum and extrapolates this to a figure of 30 people hospitalised 

for every million litres of paraffin sold. Yach thus suggested that 

one way of expressing the impact of paraffin poisoning on health 

was to “use litres sold as the denominator of the rate”. More 

recent work by Matzopolous and Carolissen has critiqued aspects 

of Yach’s methodology, most notably a level of underreporting 

owing to the fact that a fair number, quoted as 50% but likely 

a bit less, of ingestion cases do not present at hospitals or 

clinics. However, they consider the estimation to be within the 

likely range. The weighted average treatment cost is quoted in 

Matzopolous and based on the work of van Horen (1996), in 

turn building an a body of work in this area.

32  The Paraffin Safety Association of Southern Africa (PASASA) 

is setting up a national GIS surveillance system that should 

capture and collate such information.

2004

2001

Figure 1.6 Number of deaths from burns 
(deaths per 100,000 people), 2004
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Studies show higher percentages of paraffin 
poisoning, both as a percentage of all poisonings, 
and as a percentage of all paediatric admissions 
in hospitals that serve rural or large peri-urban 
low-income communities that rely extensively on 
paraffin as a source of fuel. Paraffin ingestion and 
poisoning place a considerable economic burden 
on some of the poorest and most marginalized 
communities and also represent substantial costs 
to the health sector. 

Measure: Electricity-related 
accidents and fatalities

While electricity is not typically considered a 
“dangerous” fuel, it has been associated with a 
number of deaths in cities, particularly in areas 
where people make “illegal” connections that 
involve tampering with wires, running wires 
across open areas, etc. A pilot fuel surveillance 
project in Umlazi currently being undertaken by 
the Paraffin Association of Southern Africa is 
revealing that incidences of hospitalised burns 
are derived equally from paraffin and electricity 
related accidents33. In the instance of electricity 
this is through liquid burns, rather than directly 
from the energy source itself.

Disproportionate vulnerability

Data shows that poorer communities, who 
remain dependent on fuels such as paraffin, 
coal and fire wood, are more vulnerable to 
fuel-related illness and disaster incidents. 
“Disproportionate vulnerability” refers to the fact 

Data comment

Data on fuel-related accidents from the end-user perspective is not 

well kept at the city level. Municipalities keep some record of disaster 

incidents, and larger metros are moving towards sophisticated 

computer tools for data recording, but to date information is sketchy 

with cause of the incident often inaccessible. 

The Paraffin Safety Association of Southern Africa (PASASA) have 

recently launched a GIS surveillance system that will track household 

fuel consumption and related accident and incident data across 

South Africa. 

33  Glenn Truran, Paraffin Safety Association Southern Africa, pers.com. The study results are available on the PASASA website: 

www.pasasa.org\surveillance.  

that the impact of crisis on poor households is 
far greater than for mid-high income households 
and can set people back into poverty. Few 
poor households can afford insurance to cover 
disaster incidents, or have savings to cover 
the additional costs brought by illness, burns, 
poisonings and fire. 

Figure 1.7 Paraffin ingestion incidences amongst children 
in South African cities as percentage of population, 2004

Source: Derived from data gathered in City Energy Review, 2006
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REAL ACCESS TO ELECTRICITY

Itumeleng I  Mogatusi and Mabule Z Mokhine

Electrification is generally regarded as an important means of improving quality of life, 
and has been linked with poverty alleviation, improved health and improved education. 
Electricity is attractive because of its relative safety and user-friendliness. During apartheid, 
many black South Africans did not have access to electricity as priority was given to 
industry and white residential areas. Since 1994 the South African government has made 
significant efforts to improve service delivery, including a determined electrification 
programme which resulted in an increase from an electrification level of 36% in 1994 to 
64% at the end of 2004. 

While electrification is supposed to improve quality of life, for many low-income households 
connection to the electricity grid is felt to impose additional financial and social burdens. 
These burdens ultimately limit the level of real access that low-income households have 
to electricity.

Mme Moloi, for example, survives on her government pension, which supports her and her 
three grandchildren. For her and the majority of other low-income households, a monthly 
electricity bill of over R200 is simply too expensive. This is especially true at times when 
the paltry monthly household income is stretched to accommodate donations to assist 
bereaved families in the neighbourhood, or pay for visits to the local clinic. In this context, 
it is hardly surprising that 89% of households surveyed in Soweto in 2001 had incurred 
some level of electricity debt*.

While the national electrification programme extended grid connections across the 
country, in 2001, an average of 20,000 households were disconnected each month in 
Soweto, with service cut offs seriously affecting household dignity, decreasing safety in 
the home, increasing workloads (particularly for women) and negatively affecting family 
health due to the pollutant effects of burning fossil fuels*.

With the introduction of prepaid electricity meters such “cut offs” are to some extent 
hidden. Many families run out of electricity sometimes a full week before the end of the 
month or the payment of a pension. To compensate, the Nkosi family switches to paraffin 
when they can afford it, or uses coal to cook and heat the house. To do this they need to 
have both electric and paraffin appliances – an additional cost. 
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Although government provides 50 kilowatt hours of free electricity 
per household per month, this covers less than 10% of an average 
household’s electricity usage*. This doesn’t even cover basic cooking 
on the 1,000W per hour two-plate stove which the Nkosi family uses 
for an average of four hours per day. 

Although some households have tampered with their electricity 
meters to avoid having to pay, others, like the Nkosi family, have 
resigned themselves to putting up with the financial burden and 
using alternative energy sources where necessary. Low-income 
households have had to reduce their energy consumption, even for 
essential functions like cooking, and a majority of households have 
had their power cut because of non-payment. 

Additional financial burdens can also result when connection to the electricity grid raises 
the demand for electrical appliances such as TVs, fridges, microwaves, electric stoves or 
hi-fi systems. Buying these appliances can plunge low-income families into debt.

The difficult situation facing many low-income households could be mitigated by increasing 
the quota of free basic electricity to 250KW hours for families earning less than R1,500 a 
month. This should be sufficient to provide power to a four-roomed home, housing eight 
people, where electricity is used for water heating, cooking, food and medicine storage, 
lighting, ironing and some home entertainment.

Additionally, phasing-in of renewable energy supplies to low-income houses, such as 
passive solar heating, would be cost-effective in the long term. Although the initial costs 
for meeting household energy needs through renewable energy sources are high, the 
potential to create employment while reducing adverse environmental and human health 
impacts would ultimately reduce public and household costs.

This situation highlights the fact that connection to the electricity grid is not sufficient; 
affordability is essential and measures like increasing the free basic electricity quota or 
introducing renewable energy sources can help ensure that low-income households, like 
Mme Moloi’s, have real access to electricity.

* Fiil-Flynn, M (2001). “The Electricity Crisis in Soweto” Municipal Services Project Occasional Paper 
Series, Number 4, August 2001
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Key policy issues

Despite significant investment in electricity 
infrastructure and services through the 
National Electrification Programme (NEP), 
deep divides still persist within South African 
cities with regard to access to reliable, affordable 
and efficient energy services. Policy approaches 
needs to broaden from electrification (and 
related poverty subsidies) to include an energy 
services approach that relieves the energy 
burden of the poorest city residents. Different 
fuels have different costs and efficiencies per 
application (cooking, heating, lighting).  An 
energy services programme involves a flexible 
supply of energy carriers and services to best 
meet these needs. Such an approach will create 
opportunities for small energy businesses and 
promote local economic development.

The Free Basic Energy allowance currently 
excludes the poorest, who remain dependent 
on “traditional” fuels and prohibits the creation 
of a ‘best mix’ choice of fuel options. There 
are positive indications that the Free Basic 
Energy allowance will be extended to other 
fuels. Energy efficiency programmes (such as 
the roll-out of appliance labeling programmes 
and possible introduction of a stepped-tariff 
within electricity consumption) to target high 

end electricity consumers will be an important 
component of a move towards the broader 
notion of inclusive cities. 

Current housing delivery may “condemn” 
poor households to a lifetime of high energy 
costs (lighting, heating, cooling). Increasing 
housing subsidies to include ceilings within 
the top structure (and other important energy 
efficiency measures) will enable households to 
meet other basic needs and support residents’ 
ability to meet service payments. Healthier 
living conditions will reduce health costs and 
economic costs associated with ill-health and 
absenteeism. 

The indications are that paraffin, candles 
and energy sources that are not clean, safe, 
affordable and reliable will continue to be used 
and their usage even increase over the next 20 
year. Fuel and appliance safety standards and 
fuel consumption safety awareness campaigns 
need to receive ongoing high priority attention 
from government, alongside governments’ 
efforts to provide all households with access 
to clean, safe, affordable and reliable energy 
carriers.
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Introduction

South Africa is not only in the throes of 
a major political and social transition. 
The South African economy is also 

undergoing fundamental re-structuring. This 
is partly the result of internal transformation 
but it is also a response to global economic 
developments. Global trends which are relevant 
to issues affecting economic production related 
to energy in cities include the supply and use of 
fossil fuels, energy efficiency, renewable energy, 
climate change and greenhouse gas (GHG) 
emissions, and world trade and globalization.  

Until the late 1980s, economic development in 
South Africa was predicated on, and for some 
time was built and thrived on, primary resource 
extraction, cheap and dirty energy production, 
use and protection of local manufacturing 
industries and lack of social responsibility 
towards large parts of the population. This was 
the economically productive base on which 
cities were built. All of these conditions have 
now reversed: the contribution of primary 
resource extraction as a mainstay of economic 
production in South Africa is unsustainable and 
has already declined significantly in terms of its 
contribution to the economy. Cheap energy no 
longer provides the economic competitiveness 
or contribution to the economy it once did; 
environmental conditions increasingly govern 
use of energy; industry in South Africa faces 
global competition, and social responsibility is 
a key component of policy.

However, the economies of many South 
African cities are still largely dependant on 
the legacy of energy-intensive industries. 
The legacy of these industries and transport 
systems threatens the competitiveness of city 
economies and industries as they face the 
challenge of open international competition 
within an environment which increasingly 

values sustainability, environmental protection 
and social responsibility. 

Energy in relation to Productive cities explores 
what energy is required by city economies; 
how this energy is used in the city economies 
to supply local needs, and how it is used to 
retain and improve economic competitiveness 
in local, regional, national and global markets; 
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and how the energy sector can contribute directly 
to local resource utilization, including employment 
creation.

Energy management for productive cities needs 
to include a thorough assessment of how various 
options address a comprehensive range of 
issues. Cities need to boost household spending 
power, create a supportive environment for 
micro-enterprise development, establish a stable 
environment and institutional efficiency to attract 
investment, develop job-creating enterprises and 
improve skills and capacity. Energy has a key 
role to play within all areas of productive city 
development. With economic concentration and 
the majority of people resident in cities, cities also 
have a key role to play in meeting national social 
economic and environmental objectives. In order 
to begin to address these issues, cities need to 
make strategic choices and to follow through with 
implementation plans which often stretch over 
decades. 

The data points to the study cities contribut-
ing nearly 40% to energy consumption in South 
Africa1. If the four additional cities not included 
within the study, which contribute to the ‘back-
bone’ of the South African economy (Mogale 
City, Rustenburg, Nelspruit, Polokwane) and 
substantial energy consuming Drakenstein mu-
nicipality, are included, this is likely to reach 
50%. Given this substantial contribution to 
national energy consumption, cities become a 

critical area within any national energy strat-
egy. National strategy does exist within the 
Department of Minerals and Energy to tackle 
industrial energy efficiency issues, however, 
city transport, which comprises some half of 
city energy consumption, remains outside of 
national energy policy work. 

Although energy per unit of economic 
production must be interpreted with caution 
at the city level due to forward and backward 
economic linkages, South African cities reflect 
the national picture of high energy intensity 
– high levels of energy are consumed for 
economic value generated. Just about all city 
energy is derived from fossil fuels. Little data 
exists on how well cities are responding to and 
supplying energy to support the development 
needs of the ‘second’ or more marginalised 
township economy.

The review cities in the 
South African economy

The 15 review cities include 13 of the 17 cities 
considered to be the “backbone” of the South 
African economy2. The review cities contribute 
some 60% of national GDP and account for nearly 
40% of national energy consumption. 

The review doesn’t include the secondary cities 
that are important locations as government service 
centres, or which service rural areas, namely: 
Drakenstein, Mafikeng, Vryburg, Newcastle, 
Upington, Musina, Greater Giyani, Ulundi and 
George. Important industrial areas also not falling 
within the study are the Sasol Synfuel Complexes 
at Sasolburg and Secunda; Mossel Bay near which 
the PetroSA gas-to-liquid fuels plant is situated, 
the gold mining area of Welkom, the coal mining 
area of Witbank and secondary industrial towns 

1. The study area notably excludes electricity consumption 

by Eskom in its generation of electricity, which accounts 

for some 10% of national electricity consumption and 

6% of national energy consumption; the Sasol Synthetic 

Complex, which in electricity consumption alone 

comprises 1% of national energy consumption; the mining 

sector; the majority of the country’s mining sector and the 

remaining 269 municipalities.

2  Luus & Grugell, 2005, p10. Of the top 17 cities 

considered to form the “backbone” those not included 

in this study include: Mogale City (West Rand), 

Rustenberg, Nelspruit and Polokwane (each contributing 

approximately 2–3% national GDP). Additional cities 

included are Saldanha Bay and King Sabata.
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of Newcastle, Ladysmith, Estcourt and Brits. With 
the exception of the last three, these industrial 
centres are very important to the national energy 
system, because they are large energy producers 
and consumers but they have small populations.

There are 170 small towns across SA that are 
characterized by low populations, with average 
population densities of less than 50 persons/
sq.km, with very small contributions to GDP, 
which function mainly as rural service centers 
and do not form part of this study. 

It is significant that the review cities’ economic 
growth is not keeping pace with urbanization 
and population growth. Between 1996 and 2001, 
already high unemployment rates increased even 
more in all 15 review cities, save Tshwane, with 
unemployment rates in Buffalo City, Nelson 
Mandela and uMsunduzi exceeding the national 
average of 44.73. Unemployment in 2001 within 
the 9 SACN cit ies averaged 38.3% (close 

on the nat ional average of 44.7%). 

The picture has been one of jobless economic 
growth, particularly in manufacturing, with 
increasing reliance on capital-intensive, high-tech, 
rather than labour, inputs. Accompanying this has 
been an increase in the income of the top earners, 
and decrease in that of the poor majority; company 
turnover has increased while remuneration has 
declined4. Poverty in cities is rising.

Since 1994 the development of the small, micro, 
medium enterprise (SMME) economy has been 
stated as a core national policy objective5. The 
reason given is that SMMEs are seen as key in job 
creation and poverty alleviation. However, studies 
point to this sector continuing to be mainly 
constituted of survivalist enterprises, with growth 
in this sector largely being involution, i.e. spread 
of survivalist enterprises such as side of road 
hawking, rather than evolution of the sector with 
increasing scale of enterprises and job creation6.

3  SACN, 2004, p48.

4  SACN, 2004, p54.

5 RSA, 2005 as 

quoted in SACN, 

2004, p58.

6 SACN,2004, p59.
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INDUSTRIAL ENERGY EFFICIENCY: De Beers, Kimberly

Ohad Shachman, Nomi Mhlanga, Ed Mason

The city of Kimberley is synonymous worldwide with diamonds. In turn, diamonds are equated with De Beers.  Since the discovery 

of diamonds in Kimberly in 1871, De Beers has grown into a formidable giant, producing more than 40% of global gem diamonds, 

generated from mines throughout Africa.

Today, two De Beers-owned mines, two treatment plants, and a few other smaller De Beers holdings still operate in Kimberley. The 

mining and treatment operations require a large amount of energy, predominantly in the form of electricity.  De Beers accounts for 

10% of all energy use in Sol Plaatje Municipality and is the single biggest user of energy in the municipality.  To meet these needs, De 

Beers purchases electricity directly from Eskom. 

The table below provides data on the annual electricity consumption and related cost for each of the De Beers operations.  It also 

shows the cost of electricity per tonne of ore mined.  

De Beers Case Study

With substantial electricity costs per month, De Beers looked very carefully at energy efficiency in all of its operations in 

order to reduce costs. The following measures were introduced:

•	 replacement of inefficient machinery and equipment with new, energy-efficient technology;

•	 training staff to help reduce energy use;

•	 managing operations to take advantage of reduced electricity tariffs during off-peak times; and

•	 careful monitoring and evaluation of energy use and identifying further energy efficiency measures.

As the table shows, De Beers managed to save 54 961MW of electricity through the introduction of energy efficiency 

measures (calculated by looking at what energy would have been consumed in 2004 if De Beers had been using the same 

levels of energy per tonne of coal produced as in 2003). This translated into a saving of R7 million for the company.

2004 versus 2003 electricity use and cost for De Beers, Kimberly operations

Operation Tonnes 

ore

Tonnes 

ore

MWh MWh Cost Cost kWh/

tonne 

ore

kWh/

tonne  

ore

Rand/

tonne 

ore

Rand/

tonne 

ore

Savings 

(Rands)

Savings 

MWH

2003 2004 2003 2004 2003 2004 2003 2004 2003 2004

Wesselton 673570 831464 23471 22216 R3,578,064 R3,731,889 35.77 29.19 5.31 4.49 R684,922  7525

Jointshaft 854168 785435 24388 22602 R3,657,909 R 3,601,494 29.42 30.35 4.28 4.59 R -237,929 505

NTP 1533153 2539500 18723 19725 R2,806,027 R 4,186,485 12.75 11.19 1.83 1.65 R 461,391 12653

CTP 2779060 4786017 71305 88484 R10,155,910 R 11,361,729 25.65 16.52 3.65 2.37 R 6,128,486 34277

R 7,036,871 54961
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WIND TO WATTAGE: EXPLORING WIND POWER IN 
NELSON MANDELA METROPOLITAN MUNICIPALITY 

Wayne Kitching, Nelson Mandela Electricity and Business Unit

Port Elizabeth – the windy city! Today, Port Elizabeth has reason to 
be proud of its name. 

The South African Weather Service has confirmed that Port Elizabeth 
is indeed the windiest city in South Africa, making it an excellent 
place for creating local, wind-powered electricity. Executive 
Mayor Mr Nceba Faku has taken the bull by the horns and tasked 
the Electricity and Energy Business Unit of the Nelson Mandela 
Metropolitan Municipality with investigating the possibility of using 
wind to generate power.

The Electricity and Energy Business Unit is always open to new 
possibilities and keeps track of the latest technology and trends 
concerning cutting-edge electricity distribution. Assisted by an 
independent consulting group, the unit has conducted a preliminary 
investigation into the viability of local wind-generated power. Different 
locations for a wind farm have been considered and environmental 
impact assessments have been conducted at these sites. 

Research shows that wind-power producing countries often upgrade 
to bigger turbines and the smaller second-hand turbines can be bought 
at a reasonable price. The investigative team from Port Elizabeth have 
been considering a set of turbines standing on the harbour wall 
of Rotterdam in Europe. These turbines include sixteen Nedwind 
NW41 turbines and ten Nedwind NW35 turbines, totalling a wind 
turbine plant capacity of 13 MW. Viability studies for Port Elizabeth 
were based on the use of these specific turbines. 

As turbines only generate power when the wind has reached a 
minimum speed, it has been important to use real, site-specific wind 
data in the viability study. This data was unfortunately not available 
for each of the proposed sites, and extrapolations and estimates 
had to be used. However data from the EIA, existing power use 
figures and the extrapolated wind data have allowed fairly reasonable 
viability studies to be completed. This research pointed to the area 
opposite the industrial area of Deal Party as the best potential site. 

The study showed that the possible return on investment for this 
project could be seven to eight years. 

The sensitive relationship between wind speed and power generation 
can have a significant impact on cost implications for a wind farm 
project. The research team thus recommended that more detailed 
wind data be collected at the potential sites to ensure a more realistic 
and accurate viability study. Fourteen new weather stations are 
now being installed. The data will be used to create an accurate 
three-dimensional wind model of the Metro. This will allow a more 
detailed viability study to be conducted and a specific site can then 
be selected.

It hasn’t yet been decided who will be responsible for generating and 
buying the wind power. However, a few large industrial consumers 
within the region have been approached about the possibility of 
buying green energy and have indicated that they are open to this 
possibility. 

The opportunity for local power generation at municipal level seems 
to be much more realistic than many of us would have believed. So 
next time you’re in Port Elizabeth, don’t complain about the wind: 
it may be the only reason the traffic lights are working!

Darling Wind Farm and Power Purchasing Agreement with City of Cape Town

Darling, 70km north of Cape Town, is to be the site of South Africa’s first commercial wind farm. The farm is to be developed in two phases, 
the end result being a farm of 13 MW from ten 1.3 MW wind turbines. The project became economically feasible when a favourable Power 
Purchase Agreement was reached between the developer and the City of Cape Town. The City will pay a premium for the purchase of the 
renewable electricity as part of its commitment to sustainable development: the City wants 20% of its electricity to come from renewable 
sources by 2020. During its lifetime this project will prevent:

• 298,125 tonnes of carbon dioxide emissions,
• burning of 100,000 tonnes of coal,

• use of 60 million litres of water.



Table 2.2 Population, GGP, energy consumption and electricity 
consumption of industrial and other towns, 2004 

Population
% SA

GGP Energy consumption Electricity
consumption

Per capita

[2004 ZAR]

% SA Per

capita [GJ]

% SA Per capita

[KWh]

% SA

Metros 33 45,688 54 44 25 3,821 26

Industrial 

towns

4 24,583 4 153 11 16,150 13

Non-

industrial 

towns

5 22,786 4 25 2 1,888 2

Source: Derived from data gathered in City Energy Review, 2006

7 Energy requirements for social 

uses is coved in Energy Towards 

Inclusive Cities.52
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ISSUE:  Understanding city energy consumption

The types and quality of energy available enable various kinds of economic activities7. In addition 
to economic production by other players, city governments are important suppliers of goods and 
services in their own right and as the manager of other entities supplying outsourced services. 
This requires energy inputs and involves energy usage and city governments are large energy 
users. City management is in a position to play a leading role in demonstrating the implementation 
of energy policies such as improving energy efficiency, decreasing negative environmental impacts 
involved with energy production, and use of (and increasing the use of ) renewable energy sources. 
City procurement policies can play a role in encouraging shifts in energy production, supply and 
usage. To this end cities have a key role to play in supporting and implementing national energy 
strategies.

Measure: Energy consumption in cities as a proportion of 
national energy consumption

The review cities account for 41% of population, 38% of energy consumption, and 41% of 
electricity consumption, and contribute 61% to GDP in South Africa (Table 2.1). The metros 
account for a third of the country’s population and account for about a quarter of energy and 
electricity consumption, while producing over half of South Africa’s GDP. The indication is that 
cities have a substantial role to play in implementing and supporting national energy strategies. 

In terms of population and GDP the industrial towns and other towns are relatively unimportant 
compared with the metros (Table 2.2):

The metros account for 
most of the economic 
production by the review 
cities. However, despite 
the small percentage con-
tribution of the industrial 
towns to GDP, there are 
strong economic linkages 
between the energy-in-
tensive industries in the 
industrial towns and the 
rest of the South African 
economy, and so the im-
portance of these towns 
in terms of economic 
production should not be 
gauged solely in terms of 
their measure of 4% con-
tribution to GDP. 



Table 2.1 Population, Gross Geographic Product (GGP), energy consumption and electricity consumption of 
metros, 2004 

Population Energy consumption GGP Electricity consumption

People
% 

SA 
(GJ) % SA 2004 ZAR % SA

Per

capita
KWh % SA

SOUTH AFRICA 46,586,607  2,717,859,800  1,297,399,192,192  27,849 226,732,963,000  

City of Cape Town 3,069,404 6.6 135,791,249 5.0 143,996,431,879 11.1 46,913 11,874,000,000 5.2

City of 

Johannesburg
3,585,545 7.7 130,941,453 4.8 207,120,583,381 15.9 57,765 12,471,048,000 5.5

City of Tshwane 1,678,806 3.6 92,323,596 3.4 106,844,764,401 8.2 63,643 7,934,512,000 3.5

Ekurhuleni 2,761,253 5.9 167,319,123 6.2 91,866,383,496 7.1 33,270 12,740,392,000 5.6

eThekwini 3,269,641 7.0 127,271,937 4.7 118,262,059,564 9.1 36,170 10,674,977,595 4.7

Nelson Mandela 1,013,883 2.2 30,092,498 1.1 34,522,064,611 2.7 34,049 3,067,998,000 1.4

Metro total/ave 15,378,532 33 683,739,856 25.2 702,612,287,331 54.2 45,688 58,762,927,595 25.9

uMsunduzi 562,373 1.2 29,100,933 1.1 11,719,063,108 0.9 20,839 1,482,218,000 0.7

Saldanha Bay 79,315 0.2 29,638,927 1.1 2,936,230,069 0.2 37,020 1,567,521,000 0.7

Sedibeng 883,772 1.9 170,097,688 6.3 18,030,400,397 1.4 20,402 12,562,486,667 5.5

uMhlatuze 360,002 0.8 60,263,447 2.2 13,664,088,639 1.1 37,956 14,838,464,000 6.5

Industrial total/ave 1,885,462 4.1 289,100,995 10.6 46,349,782,214 3.6 24,583 30,450,689,667 13.4

Buffalo City 702,671 1.5 18,226,570 0.7 14,690,264,880 1.1 20,906 1,305,568,323 0.6

King Sabata 421,233 0.9 5,473,868 0.2 4,644,692,544 0.4 11,026 155,200,000 0.1

Mangaung 662,063 1.4 18,181,414 0.7 1,795,519,2730 1.4 27,120 1,396,694,000 0.6

Potchefstroom 129,075 0.3 4,332,903 0.2 4,044,910,000 0.3 31,338 387,327,000 0.2

Sol Plaatje 196,846 0.4 6,274,145 0.2 6,786,093,857 0.5 34,474 514,158,929 0.2

Non-industrial

total/ave
2,111,888 4.5 52,488,900 1.9 48,121,154,010 3.7 22,786 3,758,948,252 1.7

Total 19,375,882 41.6 1,025,329,751 37.7 797,083,223,555 61.4 41,138 92,972,565,514 41

Source: Derived from data gathered in City Energy Review, 2006
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Table 2.3 Energy and electricity consumption per 
capita in South African cities, 2004

Energy consumption 
per capita [GJ p.a.]

Electricity 
consumption 
per capita [KWh 
p.a.]

SOUTH AFRICA 58 4,867

City of Cape Town 44 3,869

City of Johannesburg 37 3,478

City of Tshwane 55 4,726

Ekurhuleni 61 4,614

eThekwini 39 3,265

Nelon Mandela 30 3,026

Metro total/ave 44 3,821

uMsunduzi 52 2,636

Saldanha Bay 374 19,763

Sedibeng 192 14,215

uMhlatuze 167 41,218

Industrial total/ave 153 16,150

Buffalo City 26 1,858

King Sabata 13 912

Mangaung 27 2,110

Potchefstroom 34 3,001

Sol Plaatje 32 2,612

Non- industrial 

total/ave
25 1,888

City average 53 4,810

Source: Derived from data gathered in City Energy Review, 2006
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Measure: Per capita energy 
and electricity consumption

The energy economy of each city is very 
different and the value of conclusions that can 
validly be drawn solely on the basis of these 

average figures is limited. Our concern here is 
whether and how energy enables economically 
productive activity.

The phenomenon of South Africa’s Dual 
Economy is a well-documented: a prosperous 
developed economy exists alongside a 
poverty-ridden, under-developed economy, 
historically organized spatially along racial 
lines. Interpreting the per-capita figures in 
this context, the following can be said about 
the measure of per capita energy and electricity 
consumption:

≠ The historically developed areas of the 
metros have adequate access to energy and 
electricity and consumption levels enabling 
economic activity. However, given the Dual 
Economy the average per-capita electricity 
consumption, at levels within about 20% 
above and below the 4,000KWh implies 
that in under-developed areas the per capita 
consumption is well below the 4,000KWh 
level required to enable a minimum level 
according to Human Development Index) 
(HDI) measures8. Thus, the per capita 
consumption figures suggest that in under-
developed areas, per capita electricity 
consumption indicates a severe constraint 
on economic production. 

≠ In non-industrial towns, the per-capita 
electricity consumption of less than half 
the 4,000KWh level required to enable a 
minimum level according to HDI measures 
indicates a severe constraint on economic 
production in under-developed areas in 
these towns.

≠ Electricity consumption by energy-intensive 
industries in the industrial towns prevents 
any valid conclusions being drawn from the 
average per-capita electricity consumption 
measure, except in uMsunduzi where the 
figure of 2,636KWh, which is well below 

8 Pasternak, 2000, finds a strong correlation between 

HDI indexes and electricity consumption up to 

4,000KWh/capita per annum.
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Table 2.4 Energy consumption per unit of GGP, 2004

KJ/2004 ZAR

SOUTH AFRICA 1,856

City of Cape Town 900

City of Johannesburg 618

City of Tshwane 841

Ekurhuleni 1,736

eThekwini 1,030

Nelson Mandela 830

Average for metros 938

uMsunduzi 2,373

Saldanha Bay 9,602

Sedibeng 4,093

uMhlatuze 4,087

Average for industrial towns 4,009

Buffalo City 1,191

King Sabata 1,462

Mangaung 992

Potchefstroom 1,071

Sol Plaatje 895

Average for non-industrial towns 1,084

Average 2,010

Source: Derived from data gathered in City Energy Review, 2006

P R O D U C T I V E  C I T I E S

the 4,000KWh level, indicates a severe 
constraint. However, conditions in the 
underdeveloped areas of these towns, the 
“African Locations” of the apartheid era, 
are generally even worse than in the metros 
and so one can conclude that the per-capita 
electricity consumption measure indicates 
at least as severe constraint in these areas 
as it does in the metros.

ISSUE: Energy 
intensity

Measure: Energy 
consumption per unit of 
GGP9

The overall productivity of energy usage is 
important because it indicates the economic 
effects on production that upwards trends in the 
costs of energy might have: both source costs of 
fuels and consequent costs of emissions related 
to energy usage. These are of special relevance 
at the beginning of an era when this upward 
pressure is likely to intensify, possibly even 
exponentially, especially for an energy-intensive 
economy. Cities with strong economic linkages 
to energy-intensive activities face mounting 
challenges.

The South African economy has one of the 
highest values for energy intensity, i.e. the 
amount of energy used per unit of economic 
production, in the world. Also, just about all 
South African energy is derived from fossil 
fuels and much of this is produced in very 
inefficient (from an energy-in versus energy-
out ratio) coal-powered electricity generation 
and coal-fed liquid fuels plants.

Because of concerns with global warming 

and the depletion of non-renewable fossil fuel 
reserves, the world is entering an era when the 
economic competitiveness of inefficient and/
or fossil fuel-based economic activities will 
come under increasing pressure. This should 
be of concern to cities where these types of 
economic activities contribute significantly to 
GDP. Another cause for concern is if other 
inputs to local economic production, such as 
city transport systems, are energy-inefficient 
and based on non-renewable fossil fuels. Even 
cities without energy-intensive industries rely on 
electricity from fossil-fuel generated electricity 
with high CO2 emission levels.  

9 There was also desire by stakeholders to explore 

energy consumption per GGP per capita, but this has 

not been included at this stage.
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All South African cities need to do thorough assessments of the likely impacts of global economic 
conditions that will affect local economic activities with relatively high energy intensities  with 
related high CO2  emissions levels and/or are based on fossil fuels. 

There may be a sense that city governments have a limited role in influencing major input factors 
such as the use of local natural resources (such as coal) or the ultimate source of electricity used 
in their area of jurisdiction when it seems that the only option at present is supply from large 
energy-inefficient coal-fired generating stations. However, if developments in global conditions 
affect local economies to the extent that there are large negative impacts on local production, 
possibly even closure of large industrial facilities, then city governments will have to address 
many of the challenges of these impacts, whether national government is responsible or not. In 
fact, city government is often better placed to understand the challenges faced by industries in 
their jurisdictions and to engage with players to design solutions.   

Measure: Sectoral energy consumption

Sectoral energy consumption gives further information on which economic sectors in cities will be affected 
by development costs related to energy supply and energy use. The figures below provide a comparison of 
sectoral energy consumption in South Africa as a whole, and across the different city ‘types’.

Comparative sector energy consumption, 2004

Source: Derived from data gathered in City Energy Review, 2006
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Identifying sector con-
sumption of energy ena-
bles targeted policy devel-
opment. What stands out 
within city energy con-
sumption, relative to na-
tional consumption, is the 
huge proportion of energy 
consumed within the trans-
port sector. As the major-
ity of unallocated energy 
is paraffin and LPGas, it is 
likely that this represents a 
substantial portion of resi-
dential energy consump-
tion – bringing residential 
consumption of energy in 
cities in line with national 
figures. At some 18–19% 
the residential sector repre-
sents a large proportion of 
city energy consumption. 
Where heavy industry ex-
ists it dominates the energy 
picture making this a key 
area of concern in future economic production 
in these towns. Within the metros and non-in-
dustrial towns industry represents only 14% of 
total consumption.

Commerce and industry accounts for a third of 
total consumption across the study cities and 
so is important to future developments in the 
productive bases of these cities. The National 
Department of Mineral and Energy Affairs 
(DME) is currently establishing capacity to 
measure energy efficiency in industry. This 
will enable city governments to assess the 
potential impacts of future developments 
on energy-inefficient industries. Industrial 
energy policies could include measures to 
encourage or assist these industries to improve 
energy efficiency or measures to diversify the 
economic base.

ISSUE: Fuel 
diversification

An important aspect of sustainability is fuel 
diversification – ensuring security of supply 
through a variety of sources. Although there 
is an apparent diversity of fuel use in the 
review cities, the level of diversification is 
extremely low if the additional factors of fuel 
substitutability and primary energy supply are 
taken into account.

The transport sector relies on fossil-based 
liquid fuels and without major structural 
changes, which would take a decade at least, 
these cannot be substituted. The same holds 
true for the reliance on coal and very-low-
cost electricity in the minerals processing and 
manufacturing industries. As far as primary 
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Data comment

Coal may be underreported due to difficulties in accessing data. 

Biomass is likely to form an important fuel source, particularly within Buffalo City and King 

Sabata, but data on this fuel is notoriously difficult to obtain.

energy is concerned, South Africa depends 
on local coal to manufacture just about all 
of its electricity, and about 30% of liquid 
fuels. The remainder of liquid fuels10 are 
manufactured from imported crude oil or 
imported direct.

In terms of economic production and 
transport, which is a critical input for 
economic production, cities are therefore 
essentially dependant on locally produced 
coal and imported crude oil. The energy 
transformation systems, transport systems 
and energy-intensive industries are highly 
inflexible as far as fuel substitutability is 
concerned. While it is unlikely that the 
mechanics of coal production faces any 
plausible threat, the economics of energy-
intensive industries, carbon-based fuels 
and transport systems that depend wholly 
on fossil fuels or that are energy-inefficient 
are under serious threat. Thus the very low 
level of fuel diversification on which the 
economic production of South African 
cities depends presents a potential serious 
threat to their future economic production 
and well-being.

While South African cities are not alone in 
having to address this situation, this does 
not take away the threat. A large and growing 
number of cities have already established 
programmes to address the challenges 

posed by the need for energy diversity, and energy efficiency, decreasing GHG emissions and 
increasing use of renewables. Cities that are unsuccessful in implementing such programmes face 
an increasing likelihood of stagnation or decline in levels of economic production.

Measure: City energy consumption fuel mix

South African cities remain heavily dependent on fossil fuels. Electricity and petrol and diesel 
dominate the fuel mix within the study cities (Figure 2.5), though there is a fair degree of variation 

10 Except for a 

small amount of 

manufactured 

natural gas from 

the almost depleted 

southern coast 

gas-fields.

Source: Derived from data gathered in City Energy Review, 2006



59

P R O D U C T I V E  C I T I E S

between cities’ fuel mix. Coal dominates in the three industrial towns of Sedibeng, Saldanha and 
uMsunduzi, with some use of coal within industrial processes in some of the metros. Residential 
coal consumption takes place in the towns on the highveld – which have both cold winters and ready 
access to the coal fields. The presence of Johannesburg International Airport within Ekurhuleni 
results in a domination of jet fuel with their fuel mix. Paraffin consumption stands out in Buffalo 
City and King Sabata – both with poor, rural components.

 Measure: Share of renewable energy within the city energy 
consumption fuel mix

Apart from biomass – predominantly firewood which is notoriously difficult to quantify – cities 
rely at the moment almost exclusively on the use of fossil fuels. ‘Cleaner’ fuels refer to those, such 
as LP gas, that are fossil-fuel based, but have a lower carbon content (and related emissions level) 
per unit of energy. 
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ISSUE: Local energy 
generation and energy 

The review cities are not involved in energy 
production11, although two of the cities host 
petrochemical refineries that make a significant 
contribution to their local economies. 
However, there is growing acknowledgement 
of the need to diversify energy sources 
to assure the sustainability of economic 
production within cities and there is also an 
acknowledgement that energy production 
within cities offers economic benefits in terms 
of local economic development. Potential 
diversification opportunities include energy 
efficiency programmes, electricity from 
renewable sources, biofuels, and energy for 
water heating from solar water heaters.  

Measure: Quantity of local 
energy produced

The review cities have little control over the 
generation of electricity and ensuring its supply. 
Currently the only cities in which electricity is 
produced at the local level, defined here as within 
a 100km radius, are City of Johannesburg, City 
of Tshwane, City of Cape Town and (to a small 
extent) eThekwini (Table 2.5). 

Measure: Renewable source electricity generated within 
a city region (100km radius), or generated elsewhere and 
bought into the region

The contribution of renewable-source  electricity in the review cities is negligible (Table 2.6). 
The low cost of Eskom power implies that special measures will be required for this nascent 
industry to be established. 

In the absence of a feed-in tariff, renewable electricity generation is reliant on Power Purchasing Agree-
ments (PPAs) where customers, such as a local authority, pay upfront, generally at a higher rate than 
coal-fired electricity, for “green” electricity. 

11 With the exception of some minor electricity 

generation capacity.

Data comment

Measures to capture the level of energy 

efficiency measures implemented, 

or services produced have not been 

developed here. This is an important 

area to address in future monitoring.
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Table 2.5 Local energy production and related fuel 
source, 2006.

City Capacity (MW) Source of electricity

TSHWANE 

Rooiwal/ Pretoria West

 300MW (Rooiwal)

 180 MW (Pretoria 

West)

Coal

JOHANNESBURG 

Kelvin 600MW (City Power) Coal

CAPE TOWN 

Koeberg

Roggebaai gas turbine

Athlone gas turbine

Darling Wind Farm (in 

development)

1,800MW (Eskom)

40MW (CCT)

40MW (CCT)

5.5MW (anticipated 

first phase, DARLIPP)

Nuclear

Gas 

Wind

ETHEKWINI

Hulett Sugar Maidstone 

Sugar Mill
29MW Biomass (Bagasse)

Source: Derived from data gathered in City Energy Review, 2006

P R O D U C T I V E  C I T I E S

Tongaat-Hulett produce 67 397MWh of electric-
ity in eThekwini. The City of Cape Town has a 
PPA with the DarLIPP wind farm and it is antici-
pated that the first “green” source electricity will 
be purchased once the wind farm is operational. 
Nelson Mandela Municipal Metro is busy devel-
oping local wind-powered electricity generation.

Measure: Local production 
of biofuel12

Biofuel has recently become a priority area within 
DME’s renewable energy implementation and 
fuel safety strategy. Information on biofuels 
being produced within our cities was not sourced 
within this study. While it is believed that levels 
of production are still very small, this needs  
follow up. Biogel is also being rolled out within 
municpalities within Kwa-Zulu Natal in lieu of 
electricity within the Basic Electricity Support 
Service Tariff.

While biofuels may be more renewable than 
fossil fuels, with lower pollution effects, it should 
also be noted that there are concerns around 
potential habitat destruction, genetically modified 

Table 2.6 Quantity of locally produced renewable source electricity 2004 (January to 
December)/year

Name Municipality Licensed capacity (MW) Energy generated (MWh)

Tongaat-Hulett Sugar

Maidstone Sugar Mill eThekwini 29MW 67,397

DarLIPP: Not operational City of Cape Town 5.2MW –

Source: NERSA, 2005.

crops, and displacement of land for basic food 
production. A more detailed process to monitor 
all aspects of biofuels should be considered.

12 This is included by default in “Fuel types used” but is explicitly listed here to indicate special priority accorded by 

stakeholders in the review process.

Data comment

IPP registration and reporting and any renewable generation should include where the electricity is consumed. 

TREC (Tradeable Renewable Energy Certificate) registration processes may also provide a record of the location of 

renewable electricity consumption.

A detailed system to monitor all aspects of biofuels needs to be implemented.
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Measure: Renewable energy sources 
utilized as a percentage of total, 
economic renewable capacity

All cities have renewable energy resources for energy 
services – in the form of sunlight and roof catchment 
capacity, wind and other such resources. The size of these 
resources (potential and economic) remains unknown. 
It is therefore not currently possible to determine the 

utilization of renewable resource capacity as a 
share of assessed renewable capacity. Biomass 
(wood) is used within cities, but is also difficult 
to quantify. 

Measure: domestic solar 
water heater (swh) installed 
capacity
Although this is in effect a sub-category of 
renewable capacity examined above, SWHs are 
receiving increasing attention as one of the most 
cost effective and easily achievable measures 
towards renewable energy and energy efficiency 
targets of government (local and national)13. 

No data is currently in place, save for a small 
amount of localized Cape Town data indicating 
that there were approximately 380 new SWH 
installations in 200414 or 30–40 per month, with a 
total installed capacity of some 16–20,000 units.

In a 2005 study Holm synthesised information on 

13 The Renewable Energy (RE) Market Transformation 

(REMT) study, commissioned by the World Bank to support 

South Africa in achieving its RE targets identified SWHs as 

one of the “low-hanging fruits” for early implementation 

(Conningarth Economists, 2004, quoted in Holm, 2005.

14 OneWorld Sustainable Investments, for INWENT, Solar 

Water Heating  Market Study for the Western Cape Report 

Summary, 2005.

Table 2.7 City projects in low income households, 2005

City and Project Date Systems Comments

CCT: Lwandle 1999–2000

295 units, 

884m2, 59,250 

litres

Largest low-income SWH project in SA established through a 

Development Bank of South Africa loan. Project has not been fully 

implemented yet: Backup electricity is not installed, prepayment 

electricity not in place and maintenance systems not established.

CCT: Kuyasa, 

Khayelitsha
2001–

10 retrofit SWH 

to 30m2 RDP 

houses

A Clean Development Mechanism (CDM) Gold Standard project in 

which the municipality’s involvement has been central. Savings worked 

on the basis of an assumed “suppressed energy demand”.

CCT: Ubushushu 

Bendalo Trust
2006–

Aim: 80,000 

units - mixed

Looking to establish support to meet CCT target to install 80,000 SWH 

over six years. These will be a mix of systems suitable to low and high 

income homes.

eThewini 2002–

100 units, 50% 

subsidized, 

saving 5–10% 

monthly income

Has come up against affordability limits on adoption, even with 

50% subsidy on very low cost unit. Local authority buy-in essential 

for project success, awareness crucial and finance and standards 

prerequisite.

eThekwini 2005–

Aim: 3–4,000 

low cost SWH in 

Durban Metro

Project a pilot to inform eThekwini municipality on general 

institutionalization of SWHs in subsidied low cost housing in eThekwini.

Source: Holm, D, 2005
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SWHs inlow income housing projects (Table 2.7).15 It is 
important to note that SWHs planned within projects 
such as the Hull Street housing project in Galeshewe, 
Sol Plaatje and Shayamonya, in Cato Manor, Durban 
have often fallen away at the final hour due prohibitively 
high upfront capital costs – affordability frequently 
limiting uptake.

Measure: Jobs and related skills 
generated from local renewable energy 
and energy efficiency implementation

Renewable energy development and energy efficiency 
implementation offer economic development opportuni-
ties.16 As these energy sectors develop it will be important 
to gather data on their contribution to local economic de-
velopment. 

Key policy issues

Representing a large proportion of national energy consumption, energy management in cities 
becomes a key issue. It is key for both national energy goals and strategies, and in ensuring that 
city economies are well prepared to meet the challenges ahead – notably global pressures in the 
face of climate change to switch away from fossil-fuel based, energy-intensive economies and the 
depletion of non-renewable fossil fuel reserves. The evidence is that efforts by South African 
cities to ensure their economically productive bases through diversifying energy usage and energy 
sources are in their infancy. In light of existing lack of energy-source diversity, dependence on high 
energy intensity industry and global trends, cities need to address this issue.

Key to addressing these issues from a productive city point of view is the development of a local 
economic development approach and strategy that addresses energy issues, particularly as they 
relate to the development of the Second Economy within cities. The key challenge here is how 
to access energy sector related resources so that the economically productive bases of the Second 
Economy in cities can be developed to achieve an effective integration with the First Economy.

15 From Holm, 2005

16 A study by Agama Energy indicates that a 100% domestic deployment of SWHs in South Africa would yield 118 000 new jobs. 

Austin, G, 2003

Data comment

Greater knowledge needs to be developed 

around economic renewable capacity at 

the local level. The potential contribution 

of these sectors to local economic develop-

ment needs to be collated.
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SELLING SOLAR POPCORN

Dorah Lebelo, GreenHouse Project

“Using a solar cooker is very easy,” says Tumi Ramolefi (27) of Braamfisherville, West Johannesburg. 
You may have seen Tumi before: all around Soweto, outside the Oriental Plaza in Fordsburg, in 
Newtown, or outside the GreenHouse People’s Environmental Centre in Joubert Park. You may 
have been stuck behind him in the traffic – an unusual figure, slowly pedalling a huge tricycle 
with a large, silver solar cooker on the back.

Tumi sells ‘solar’ popcorn. He does this in order to raise awareness about 
renewable energy technologies, while also making a living. After failing 
matric in 1998, Tumi, who lives with his girlfriend and their baby daughter 
and is also responsible for his mother and the rest of his family, decided it 
was time to earn a living. 

Tumi started riding the solar tricycle around Soweto in early 2005. The 
initiative came about through an innovative partnership between Rapid 
Dawn Solar Company, the GreenHouse Project and the Soweto Information 
Centre, where Tumi had worked. A 14KW parabolic solar cooker was 
installed on a tricycle. Armed with a 10kg bag of popcorn and the tricycle, 
Tumi set out. He keeps any income generated from the popcorn, and also 
earns commission on each renewable product he sells.

Waking at 6 am every day, Tumi catches a minibus taxi to the GreenHouse where he stores the 
tricycle. He starts the day by collecting the appliances from the storeroom and putting these on 
the tricycle. Stoves, popcorn, apron, oven gloves and, most importantly, sunglasses, must all be 
ready. He also checks the tricycle to make sure brakes and tyres are all in working condition. 
Then he rides to his chosen spot of the day. Initially, Tumi worked all over from Newtown to 
Joubert Park. Currently he is based on the pavement next to the GreenHouse entrance where he 
is assured of a warm welcome and his demonstration attracts hundreds of pedestrians.

On a sunny day, Tumi opens the Solar Cooker into the direction of the sun, places a black pot 
with a glass lid in the centre of the cooker, heats up oil in the pot and adds the popcorn. After two 
minutes the corn starts popping and in another five minutes he has a whole pot of fresh popcorn. 
“A black pot will absorb the heat best,” says Tumi, who also recommends that the best time for 
cooking in such a stove is between two hours after sunrise and two hours before sunset, “when 
the sun is high and shines bright.” 

By 9 am Tumi will have made the first five packets of popcorn and he will have spoken to more 
than 20 people about the renewable energy appliances on show. During bright sunny days, Tumi 
uses the parabolic Solar Cooker to cook popcorn, while also warming ready-made popcorn in the 
Sun stove. During cloudy days he uses the Vesto stove or Ethanol-gel fuel stove to pop the corn.
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Tumi continues his cooking through the day, while people watch and ask questions about 
different appliances on show. “The brightness and the shape of the parabolic cooker create 
an interest for people to come and check it out,” says Tumi. “Some people thought that it 
was a satellite dish. The glare of the cooker irritated some people and as a result they lost 
interest in looking at it!”

A challenge is balancing the provision of information with the business requirements of 
making and selling the food. “At times I would forget about making money and instead 
concentrate on explaining this new gadget. Most people have indicated the willingness to 
spend their money on it, while some thought it was too expensive. The most frequently 
asked questions are: What happens when it rains? What happens when there is no sunshine? 
Where am I going to store it?”

By 2 pm on a good business day Tumi will have sold up to 20 packets of popcorn and will 
also have talked to more than 100 people about renewable energy and energy efficient 
appliances and technologies. At 4 pm he packs everything back onto the tricycle and heads 
back to Joubert Park. 

Is it worth it? Tumi makes on average R600 a month from selling popcorn and a small 
additional amount from renewable appliance sales commission. The income is currently 
too small for him to pay his bills and look after his family, but Tumi has ideas to grow the 
project. His ambition is to learn more about energy efficiency and to visit factories that 
manufacture these products in order to set himself up as a community energy facilitator, 
supporting unemployed youth to do this work.

The GreenHouse Project is an NGO empowering Johannesburg’s residents to create and 
recreate the city in ecologically, socially and economically sustainable ways. The project 
provides onsite demonstrations on renewable energy, energy efficiency, ecological water and 
sanitation, zero waste, organic food gardening and medicinal plant cultivation. The project 
has supported Tumi and Rapid Dawn’s solar tricycle project from the beginning. Their role 
will now be to help him and Rapid Dawn scale up the project, using the remaining nine 
tricycles available from Soweto Information Centre. These will be fitted with renewable 
appliances and handed over to other unemployed youth to make popcorn, hot-dogs, vetkoek 
and the like. The GreenHouse Project will help find funders to support the project – providing 
training to participants and funds for tricycle modification and renewable appliances. The 
idea of formalising the operators of the tricycles into a cooperative is also being explored.
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Introduction

Transport is given a section on its own 
in this report because of the distinctive 
nature of transport within the overall 

energy landscape.  Firstly it is responsible for 
as much as 50% of city energy consumption.  
Secondly, accompanying issues of transport 
policy tend to overshadow energy issues and 
so it needs to be highlighted specifically.

The area of transport system planning is vast and 
out of the scope of the review process and this 
report. Indeed, a great deal of work is currently 
being undertaken around urban transport issues 
and sustainable transport approaches that has 
not been captured within this report. eThekwini 
is the first city to have established a Transport 
Authority and has developed substantial 
learnings and experience from this. The City of 
Cape Town is embarking on a 2-year sustainable 
transport capacity building project, funded by 
the British High Commission. 

This report provides a mere glimpse into some 
initial energy-related urban transport issues. 
The focus is predominantly on urban passenger 
transport issues (rather than freight transport, 
for example) as this seems to be a strategic 
priority for local government. As “walking” 
emerges as the most common commuter mode 
amongst work and educational trips, notably 
amongst children going to school, the issue of 
pedestrian safety emerged as key. Nearly 40% 
of work and educational trips in the study cities 
are done on foot. This is not because of healthy 
lifestyles, or conducive walking environments, 
but a factor of poverty. Despite the apparent 
benefits in terms of low-energy intensiveness, 
walking is a high-risk commuter mode in our 
cities and pedestrians are twice as likely to die 
through a motor vehicle accident as the driver 
of a vehicle.

Mobility amongst urban passengers in South 
African cities remains highly differentiated by 
race, although this is being increasingly overlaid 
by differentiation in terms of income group. 
Half of urban passengers use public transport 
to get to work or school. These are mostly poor 
people, traveling from previously ‘black’ areas 
in cities. The other half use private transport. 
These are wealthy people, traveling from 
previously ‘white’ areas of cities.  The travel 
patterns of the two groups remain effectively 
discrete.

Transport planning has emphasized the supply 
side of road transport, rather than focus on 
transport demand management. As a result, the 
popular call is to reduce congestion by building 
bigger and better roads, to provide newly-
developed areas with better access to private 
vehicles and increase the flexibility that private 
car ownership gives people. However, there is 
a limit to the capacity of road networks. Rising 
fuel costs and the impacts of local and global 
air pollution through increasing private vehicle 
emissions also place limits on the expansion of 
private transport systems.
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The institutional configuration of the public transport system across the country is fragmented and 
inefficient. This, alongside the failure to invest over the years in the maintenance and extension 
of the public transport infrastructure, has resulted in public transport that offers poor levels of 
services and imposes a high financial burden on both the state (in terms of operational subsidies) 
and the household. Although car ownership only becomes significant once households reach a 
R3 000/month income level, the trend is towards a dramatic increase in car ownership in South 
Africa. Between 1995 – 2003 car ownership increased by 33%. Without a significant improvement 
in public transport the trend to move into private transport as soon as it can possibly afforded, 
will continue.

ISSUE: Spatial advantage and participation in urban life

Inequality and the ability to participate in the benefits of urban living are often felt through 
locational disadvantage. Residents settled far from opportunities and facilities must either travel 
substantial distances, with associated costs, or opt out from such opportunities, also often at 
a large opportunity costs to the household welfare and development. If they choose to travel, 
not only direct travel costs but costs associated with excessive travel times, come into play. The 
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Energy consumption of different transport modes

Mode Relative energy consumption per seat km

Motorcar 0.29

Bus; mixed traffic 0.12

Bus: Busway 0.09

Rapid rail transit 0.15

Source: ERI, 2001. 

spatial isolation or distancing of communities 
from sites of economic production and social 
services centres results in costs to individuals 
and the city economy: actual costs and 
opportunity costs. 

The spatial division of South African cities by 
race and income group remains a stark feature 
of our city landscapes. Apartheid city planning 
resulted in a legacy of large population centres 
with very undeveloped local economic bases 
located at large distances from areas with 
developed economic bases. Pressure for 
housing and developer-led housing delivery 
has resulted in cities utilizing marginal land for 
housing because land closer to the economic 
centre is not financially affordable in the short 
term, although long-term economic costs 
might be higher. 

South African cities are only in the early stages 
of coming to terms with how to tackle these 
spatial development problems. These are 
integrally bound up with transport issues. 

Measure: City passenger  
transport modal split

Nearly 40% of South African city commuters 
walk to work or school (Table 3.1). Some 30% 
use private and public transport respectively. 
More detailed studies done indicate that many 
of those walking are not walking because of 
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proximity, but walking well over 30 minutes to save on 
the cost of public transport1. A Johannesburg study of 
travel times and costs reveals that these are lower for 
high-income areas and that the % income spent on daily 
commute is far lower for high-income households. 

While there are many health benefits associated with 
regular walking if done in healthy and safe conditions, 
there are costs associated with walking in unsafe 
conditions. Studies indicate that walking along busy 
roads places people, and children, in particular, at risk 
from harmful vehicle emissions. Data shows starkly 
that pedestrians are at risk from accidents involving 
passing motorists. In addition, walking exposes people, 
in particular women and children, to risk of rape and 
attack, particularly where lack of alternative transport, 
or being able to afford transport, means people must 
walk before sunrise or after dark.

Measure: Mode of transport by 
income group

There is a strong link between income and mode of 
transport, making investment in non-motorized condi-
tions and public transport and important aspect of any 
poverty alleviation and economic development policy 
in cities. Figure 3.3 on the next page shows mode of 
transport within Ekurhuleni by income group (tables 
for other cities are in the City Energy Data at the back 
of this report). This is typical of the picture across the 
study cities. Walking as a mode of transport falls rap-
idly away to be replaced initially by public transport and 
ultimately by private vehicle, as income increases. 

Table 3.1 Average study city transport mode 
to work and school*, 2001

Non-motorised commuters as % total 

transport – (i.e. on foot)
39.1

Public transport commuters as % total 30.7

Private transport commuters as % total 30.3

Source: Census 2001

1 SACN, 2004, p100

*Note: Transport to work and school is estimated to reflect 
only some 50 – 60% of all urban passenger trips
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Table 3.2 Transport deaths by city and category 

Transport deaths 2004 2001

 
Total 

deaths

Rate/100,000 

pop.

Rate/100,000 

commuters, 

2001

Joburg: total transport 1,153 36.3  

Road traffic 1,098 33.4 212.1

 Pedestrian 556 17.5  

 Driver 166 4.8  

railway deaths 55 1.8 75.7

Durban: total transport 1,149 35.8  

Road traffic 1,077  234.6

 Pedestrian 582   

 Driver 134   

railway deaths 72  118.4

Cape Town: total 
transport

1,021 33.8  

Road traffic 911 30.1 173.6

 Pedestrian 577 19.3  

 Driver 119 3.9  

railway deaths 106 3.6 75.0

Tshwane: total transport 779 37.8  

Road traffic 738 35.8 189.7

 Pedestrian 250 12.4  

 Driver 135 6.6  

railway deaths 41 1.9 47.8

Source: 2004 National Injury Mortality Surveillance System 
(published by the Medical Research Council (MRC)and the University 
of South Africa (UNISA)

Level of transport related deaths

The only routinely collected city-level data on 
transport deaths was found in the 2004 National 
Injury Mortality Surveillance System (published 

by the Medical Research Council (MRC)and the 
University of South Africa (UNISA), for the four 
biggest metros: Johannesburg, eThekwini, Cape 
Town and Tshwane (Table 3.2). 

Data points to Gauteng as having the highest 
rate of transport-related fatalities. All cities have 
seen a reduction in transport related fatalities, 
save eThekwini which has remained constant, 
between 2001 and 2004. Of extreme concern 
from an equity and poverty perspective is the 
number of pedestrian fatalities. Given data on 
income and who walks there is a strong indication 
that these victims are poorer people. 

Measure: Share of biofuel 
within the transport fuel 
energy mix

Biofuels are currently a key strategic develop-
ment area of the government’s renewable 
energy strategy. However, current biofuel 
consumption within cities remains unrecorded 
as is at very low levels of consumption. See 
Productive Cities: local production of biofuel.

Key policy issues

As incomes increase demand for transport is 
most likely to experience strong growth. Public 
transport offers many advantages, only one of 
which is far lower energy consumption, with 
associated lower impacts on the environment. 
Even if only from the energy usage perspective, 
cities need to improve public transport systems 
to ensure sustainability. Solutions that continue 
to rely on private vehicles are not sustainable. 

People walking to work or school is a 
substantial portion of the city population, and 
form the majority of road accident victims, 
and transport policies, strategies, subsidies 
and town planning needs to take this into 
account. 
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PUSHING PEDAL POWER
Mzi Velaphi, freelance journalist

The National Department of Transport has declared 
October Public Transport month. The aim of the 
campaign is to educate the public about the benefits of 
public transport. Last year, we all heard about (and some 
of us participated in) the national voluntary car free day. 
But still Archie Sipoyo from Soweto is disappointed. He is 
disappointed that not enough has been done to promote 
the use of bicycles as an alternative mode of transport. 
Archie has been campaigning for the use of bicycles for 
a long time. 

Born in Central Western Jabavu, Archie started cycling 
at the age of nine. In the township notorious for gang 
wars, it was not common to find a young boy passionate 
about cycling. Central Western Jabavu Township – home 
to Morris Isaacson High – is also famous for the June 16 
uprising.  “I developed the passion for cycling very early 
in my life” says 44-year-old Sipoyo. His first bicycle was 
a gift from his father’s friend. “It was a three-speed red 
Chopper,” says Archie without a doubt in his voice. 

“I started fixing bicycles at the age of 11 and my parents 
would always scold me for leaving the backyard in a mess,” 
says the Jabulani Technical High alumnus.  Archie has 
since worked in many bicycle shops as a repairman and 
salesman.  He has also worked for different projects that 
aim to support poor communities and promote bicycle 
use, like Afribike and Axiz. 

Together with his friend Bandile Makhalima, they have 
tried to form a cycling club in Soweto, but because of 
financial constraints the club no longer exists. 

In 2001 the National Department of Transport launched 
a bicycle transport project called Shova Kalula (Easy 
Pedalling). According to the Senior Project Manager 
for Non-Motorised Transport, Whitey Maphakela, the 
project aims to improve the mobility of South Africans 
through promoting bicycle transport use, especially 
amongst the most disadvantaged who currently have 
to walk long distances to get to school and work.  
Maphakela says that municipalities have already included 

cycling infrastructure and pedestrian tracks in their priority 
projects.

Bicycle donation from national government is a part of the 
project. However, the Gauteng Provincial Government has 
yet to accept the bikes. According to Gauteng Director of 
Public Transport and Integration, Philip Sobekwa, the 
province wants to finish the cycling master plan first before 
they accept bicycles from the national department. 

This means Archie has to wait for the cycling master plan to 
be finished before the Soweto roads become less of a stress 
for him. Archie has been involved in three accidents while 
training because there are no cycle lanes. “I have tried to 
persuade him to quit 
but he kept on, saying 
that he would quit the 
following year,” says 
Archie’s wife Thembi. 
Archie and Thembi have 
three children, two girls 
and a boy. 

Other cities are mak-
ing strides in terms of 
promoting bicycle use. 
Bicycle Empowerment 
Network Managing Director Andrew Wheeldon says the 
use of bicycles has grown from 14 to 17% in Cape Town 
over the past year. “Cape Town is doing well and it seems 
as if the sponsors are only concentrating on that part of the 
country,” laments Bandile.  

In a country where a whopping 74% of households have no 
access to a car and are wholly dependent on walking and 
public transport, there is a serious need to look for good 
transport alternatives. The development of a good public 
transport system requires dedicated road space for buses, 
bicycles and taxis. Bicycles are the most environmentally 
friendly modes of transport: they give off no pollution and 
stimulate health and fitness. Once the bike is paid off, cycling 
is free. Cycling also stimulates local economic opportunities. 
Archie now has his own bicycle shop in Jabulani where he 
employs two assistants.   
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BLOOD LEAD LEVELS AMONGST URBAN 
SOUTH AFRICAN CHILDREN 

Angela Mathee, South African Medical Research Council

There is little doubt that the use of lead in petrol in South Africa, and around the world, 
has had a significant impact on the blood lead levels of young children. Even at low levels, 
exposure to lead has been associated with reductions in IQ scores, behaviour problems 
(hyperactivity and difficulty in concentrating), learning difficulties and poor performance at 
school. International experts have described lead exposure and poisoning as a “public health 
catastrophe”. 

Until the mid-1980s, the level of lead in petrol in South Africa (0.836 g/litre) was amongst the 
highest used anywhere in the world, and a study conducted in Cape Town showed that nearly 
100% of children in the Cape Peninsula had blood lead levels that equalled or exceeded the 
international “action” level of 10 μg/dl, the level endorsed by the World Health Organization. 
The blood lead levels of children who lived or attended schools in close proximity to busy 
Cape Town roads were significantly elevated relative to those further away. 

Between 1986 and 1989 lead levels were incrementally reduced, and in 1996 unleaded petrol 
was introduced in South Africa for the first time. A survey undertaken in 2002 showed that 
following the introduction of unleaded petrol, the blood lead levels of Cape Town children 
declined substantially (see Figure 1). These findings mirror what has been observed in 
countries around the world following discontinuation of the use of leaded petrol.  

Figure of blood lead levels among Woodstock children before and after introduction of unleaded 
petrol. From 1 January 2006, the target date for the phase-out of leaded petrol in South Africa, the 
blood lead levels of South African children are expected to decline further.

1991

2002
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Introduction

The aim of sustainable development is to 
integrate economic vitality, ecological 
integrity and social equity. All aspects of 

city energy management – productive, inclusive, 
well-governed and sustainable – thus have 
sustainability aspects embedded within them. 
As a key service provider (water, waste removal, 
energy, clean air, housing, transport) local 
government is an important locus for addressing 
sustainability. South Africa’s laws and policies 
require integration of sustainable development 
concerns within local level strategic planning 
and decision-making.1 Sustainability, and by 
extension sustainable energy development, is a 
mandate of local government. 

The sustainable city issues highlighted within 
this chapter look specifically to areas of energy 
management that have direct impact on the local 
and global natural resource base, predominantly 
through the “waste” products of city energy 
consumption: notably global greenhouse gas 
(GHG) emissions, local air pollution and 
radioactive waste. 

South Africa’s six big metros have an average 
carbon emissions level of 6.5 tonnes per person a 
year – higher than the global average, but below 
the European and North American averages. 
This per capita footprint is substantially higher 
within industrial cities and substantially lower 
amongst the non-industrial towns. Although 
using relatively more diesel and petrol, electricity 
contributes substantially to the global carbon 
emissions of the study cities. This is largely due 
to the heavy carbon footprint of our dirty, coal-
fired electricity. It should also be noted that 
this study has not factored in the higher carbon 
emissions within local production of liquid fuels 
through liquefaction, which would increase the 
carbon footprint of these fuels to some degree. 
In the aggregate, the South African economy 

exhibits a comparatively high level of CO2 
emissions related to energy consumption per 
unit of economic value created.

Local air quality has recently become an 
important area of environmental management 
for cities. Cities exhibit a wide variation in 
levels of air quality monitoring, and there 
is currently little consistency amongst city 
reporting measures, making data collection and 
comparison difficult. The City of Cape Town 
is currently the only city that has high level 
radioactive waste awaiting disposal within the 
city region. 

ISSUE: City global 
emissions levels

Climate change – the rapid increase in global 
temperatures and related weather pattern 
changes caused by the enormous increase in 
global greenhouse gas emissions through human 
activity  – is an accepted fact amongst scientific 
and political leaders. Climate change will have 
far-reaching, often disastrous, impacts on the 
planet and all living here. Inevitably it will be the 
poor, with the least resources to handle disaster, 
that will be most heavily impacted. South Africa 
ranks 18th in the listing of countries with the 
highest greenhouse gas emissions. 

Measure: City carbon emissions 
by fuel type and sector

Identifying fuel types responsible for emissions 
enables more effective strategic planning around 
sustainable fuel use. Although coal-fired electricity 
only accounts for 32% of total South African city 
energy consumption, due to the efficiency of 
generation largely owing to the low-grade coal used 
as fuel for most generation, electricity comprises 
66% of carbon dioxide emissions (Table 4.1, 



 2 See note earlier on synthetic fuels manufactured from coal and natural gas.

 3 The values below are slightly under-reported for households because paraffin use is under reported. However, in percentage 

terms, the under reporting of CO2 emissions attributable to transport, owing to non-provision for the CO2 emissions in synthetic fuel 

manufacture, the net effect is probably that all other sectors, which rely far more on liquid fuels as an input, are larger than shown. 
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Table 4.1: Carbon emissions in study cities by end-
use* fuel type, 2004

Fuel CO2 tonnes/yr %

Electricity  102,536,369 66

Petrol  16,611,724 11

Diesel  10,592,249 7

Paraffin  1,140,868 1

LPGas  514,243 0

Jet fuel  5,219,851 3

Heavy furnace oil 1,217,702 1

Coal  15,979,685 10

Natural gas  2,199,180 1

RE 0 0

Total  155,912,874 100

Source: Derived from data gathered in City Energy Review, 2006

*Note that this does not include the consideration of manufacture of 
a significant proportion of SA liquid fuels from coal and natural gas. 
This would increase CO2 emissions attributable to liquid fuels by a 
factor of between 2 and 3 for those fuels manufactured from these 
sources.

Figure 4.1). By contrast, petrol and diesel, which make 
up 37% of consumption, contribute only 18% to total 
carbon emissions.2

Measure: Carbon emissions by sector3

Understanding sectoral contributions to global emissions 
enables effective management for reaching target emissions 
reductions. Sector carbon emissions (Figure 4.2) point to 
the high impact of the residential, manufacturing and 
transport sectors. Within the metro and non-industrial 
cities (Figures 4.3 and 4.5) these sectors contribute, 
roughly, a third each towards total emissions. Once the 
heavy industrial towns are included, however, the shift 
is substantially towards manufacturing (industrial) as the 
major carbon-emitting sector (Figure 4.4). All sectors 
offer important energy efficiency opportunities.

The 2005 National Energy Efficiency Strategy of the 
Department of Minerals and Energy (DME) addresses 
many of these areas, but implementation of interventions 
has been fairly limited. An examination of the list of 
activities in the Department of Environmental Affairs 
and Tourism (DEAT) climate change programme does 
not appear to reveal adequate measures to address the 
relative importance of the role energy production and 
consumption play in climate change.
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Measure: Carbon dioxide 
emissions per capita

Carbon emissions (in tonnes/capita/year) 
provides a measure of the levels of carbon 
dioxide emissions from energy use that is 
comparable across cities – nationally and 
internationally. Of course the measure needs 
to be interpreted with caution – level of 
emissions is affected by a variety of factors: 
quality of fuel, level and type of industry. It also 
says nothing about absolute levels of carbon 
emissions. These may increase substantially, 
while per capita emissions drop, if population 
growth is substantial.

Table 4.2 indicates that global greenhouse 
gas emissions for the 15 study cities averaged 
8.1 tonnes carbon per capita. This is close 
to the published South African average 
of 8.4 tonnes per person a year and twice 
the published global average of 4 tonnes 
a person a year. This figure is also above 
the Western European average of 7.9, but 
below the North American average of 15.9 
tonnes/person/year. Such comparisons are 
interesting, but of limited use because of 
the range of factors affecting this measure 
including significant differences in scale, 
levels of economic development, structures 
of economies, geography and climate. For 
example, countries in very cold climatic 
zones with sparse populations could be 
expected to require significantly higher 
energy services to provide equivalent overall 
service standards to densely-populated 
countries in temperate zones.

Large variations occur between the South 
African study cities. When disaggregated, the 
six big metros average 6.5 tonnes per person 
a year – higher than the global average, but 
below the European and North American 
averages. The non-industrial cities average 
3.4 tonnes per person, just below the global 

Figure 4.3 Metro carbon emissions by sector, 2004 
(excl Johannesburg and eThekwini)

Source: Derived from data gathered in City Energy 
Review, 2006

Figure 4.4 Industrial towns carbon emissions by 
sector, 2004
 

Source: Derived from data gathered in City Energy 
Review, 2006

Source: Derived from data gathered in City Energy 
Review, 2006

Figure 4.5 Non-industrial towns carbon emissions 
by sector, 2004
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Table 4.2 South African city CO2 emissions per capita (tonnes), 2004

 Population Total CO2 
emissions

CO2/capita 
(tonnes)

SOUTH AFRICA 46,586,607 391,327,499 8.4

Metros  

City of Cape Town 3,069,404 19,736,885 6.4

City of Johannesburg 3,585,545 19,944,863 5.6

City of Tshwane 1,678,806 13,537,109 8.1

Ekurhuleni 2,761,253 22,917,257 8.3

eThekwini 3,269,641 18,405,182 5.6

Nelson Mandela 1,013,883 4,754,204 4.7

sub total metros 15,378,532 99,295,500 6.5

 Industiral towns/cities  

uMsunduzi 562,373 3,543,806 6.3

Saldanha Bay 79,315 3,923,771 49.5

Sedibeng 883,772 25,257,942 28.6

uMhlatuze 360,002 16,816,074 46.7

sub total industrial towns/cities 1,885,462 49,541,593 26.3

 Non-industiral towns/cities   

Buffalo City 702,671 2,449,144 3.5

King Sabata 421,233 713,526 1.7

Mangaung 662,063 2,495,297 3.8

Potchefstroom 129,075 634,580 4.9

Sol Plaatje 196,846 882,234 4.5

sub total non-industrial towns/cities 2,111,888 7,174,781 3.4

Total emissions for review towns 
and cities

19,375,882 156,011,874 8.1

Source: Derived from data gathered in City Energy Review, 2006

average. The poorer, more 
rural municipality of King 
Sabata provides a stark contrast 
to national and city averages, 
with the GHG emissions of just 
1.7 tonnes a year – on par with 
the African average of 1.1 tonnes 
per person/year. The high per 
capita emissions within the 
industrial cities indicate heavy, 
energy-intensive industry. 

Measure: Carbon 
dioxide emissions 
per unit of 
economic value 
created

The amount of emissions per 
unit of economic value created 
provides an indication of relative 
energy efficiency and longer-
term sustainability. As with the 
energy per capita measure, this 
measure needs to be interpreted 
and used with due regard for 
its underlying meaning and its 
limitations. In general, a trend 
where the incremental increase 
in CO2 emission would decrease 
as total economic value creation 
increased would be more 
sustainable than a trend where 
the incremental CO2 increase 
in emissions did not decrease. 

Data comment 

The CO2 emission data was calculated from energy-use data. CO2 emissions were calculated 

by multiplying fuel and electricity consumption data by emissions factors. The emission factors 

used for electricity are South African electricity coefficients and Intergovernmental Panel for 

Climate Change (IPCC) coefficients for other fuels, as listed within the IPCC Guidelines for National 

Greenhouse Gas Inventories, 1996.



83

S U S T A I N A B L E  C I T I E S

However, the relationship between energy use, 
CO2 emissions and the creation of economic value 
depends on complex relationships between many 
factors. These factors need to be understood to 
assess the meaning of measures of CO2 emissions per 
unit of economic value in terms of sustainability.

In the aggregate, the South African economy 
exhibits a comparatively high level of CO2 emissions 
related to energy consumption per unit of economic 
value created. As noted above, assessments and 
comparisons done using the CO2/unit of economic 
value created have to be viewed with caution. Because 
of economic linkage between cities, economic value 
created with relatively low CO2 emissions in one city 
might depend on the economic value created with 
much higher emissions in another. For example, 
while the City of Johannesburg  measures 9.6 tonnes 
CO2/R100,000 compared with 133,6 CO2/R100,000 
for Sedibeng (Table 4.3), the City of Johannesburg 
derives components of its economic value creation 
through provision of low-energy-intensity services to 
high-energy-intensity industries in Sedibeng. There 
are backward linkages between low-energy-intensity 
service industries in City of Johannesburg and 
high-energy-intensive industries in Sedibeng. Thus, 
the cities cannot be seen in isolation.  Use of this 
measure to assess sustainability needs to incorporate 
an understanding of the structure of the productive 
economy and linkages between cities and regions.

Table 4.3 South African cities CO2 emissions per 
economic unit of value added (tonnes CO2/R100,000), 
2004

City of Cape Town 13.7

City of Johannesburg 9.6

City of Tshwane 12.7

Ekurhuleni 24.9

eThekwini 15.6

Nelon Mandela 13.8

sub total metros 14.1

uMsunduzi  

Saldanha Bay 30.2

Sedibeng 133.6

uMhlatuze 140.1

sub total industrial 123.1

Buffalo City 106.9

King Sabata  

Mangaung 16.7

Potchefstroom 15.4

Sol Plaatje 13.9

sub total non-industrial towns 15.7

Average 13.0

Source: Derived from data gathered in City Energy Review, 2006
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THE BUCKET BRIGADE: CHALLENGING 
INDUSTRY AND FIGHTING AIR 
POLLUTION IN THE SOUTH DURBAN 
BASIN

Desmond D’Sa and Karen Read, South Durban Community Environmental Alliance

Maria Sundram lives in the South Durban Basin. She is 12 years old and suffers 
from asthma. At her school 52% of educators and learners suffer from this 
disease. Findings, confirmed by the Nelson Mandela Medical School, have also 
shown that leukaemia rates amongst young children in the area are 24 times 
higher than the national average. These figures correspond with the high levels 
of benzene recorded near one of the local refineries. The benzene levels were 

8 times higher than anywhere else in South 
Africa, and compared to a busy, four- lane 
highway in Detroit in the United States of 
America. 

The South Durban Basin stretches from 
the Durban Harbour down the south coast 
to Amanzimtoti North. It is made up of six 
major industrial belts. The informal market 
gardeners and homesteads that once existed 
here were relocated in the 1930s to make 
way for industrial development. And the 
stamp of apartheid planning persists: the 
285,000 people living alongside two major 
oil refineries, a paper mill, sugar mill and 
host of chemical companies are mainly black 
and mainly poor. Just last year, the Engen 

oil refinery released toxic gases that affected school children and community 
members in the area.

The South Durban Basin Spatial Development Framework (SDBSDF) aims to 
address the bad planning of the past. It is badly needed, but has been contested 
by residents who felt that there was no meaningful public participation, or 
public input in the formulation of background documents. Their experience is 
that the muscle of big industry persists. 

The South Durban Community Environmental Alliance (SDCEA) was formed in 
1996 in response to the host of environmental and health issues affecting the 
community, like the asthma affecting Maria and her two sisters. The SDCEA is 
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made up civic, faith- based and environmental groups and the organisation uses advocacy and 
lobbying to promote environmental justice and sustainable development.

A particular challenge to the SDCEA has been proving that air pollution levels are unacceptably 
high and are the root cause of the health issues within the community. The organisation has had 
to challenge the assumption that air quality can only be measured by experts with expensive, 
high-tech equipment and has set out to provide alternative air pollution figures. 

The Bucket Brigade is a community monitoring network established by groundWork to enable 
residents to take a more proactive approach to industrial pollution. Its inception began when 
Bobby Peek, director of local NGO groundWork, met Denny Larson of the Global Monitoring 
Network. In 2000 Denny came to South Africa to assist with air pollution monitoring training 
and technology development, and the Bucket Brigade was born.

This air quality monitoring technology uses simple plastic buckets. A clear plastic bag, purged 
with nitrogen to separate the captured gases, is placed 
inside the bucket and, using a small hand-held pump, 
air is sucked out of the bag and bucket to create a 
vacuum. Once the valve is opened, air is sucked into the 
plastic bag or “lung”. This air sample is then sent either 
to the United States of America or Umgeni Water in 
South Africa for testing. These tests compare well with 
samples taken with other air monitoring equipment. 
However, cost prevents too many samples being taken 
and they are generally reserved for pollution incidents. 
The bucket technology has spread and bucket brigades 
now operate in other parts of the country and the 
world.

A sample taken in South Durban resulted in a local 
refinery being fined and was a catalyst for the Multi-
Point Plan – aimed at introducing cleaner fuels into the 
basin. 

SDCEA campaigns to promote development options that have people – not industry – at the 
centre. Such development needs to explore the use of alternative, cleaner fuels; it needs to 
ensure local jobs are created without compromising the health of local people; it needs to 
involve people in planning and decision-making; strong, enforceable legislation needs to 
apply a single standard for industry across the world. 

Maria Sundrum recently spoke at an Arbour day function, condemning industries for poisoning 
communities and the environment. More and more young people, like Maria are speaking out 
at every possible opportunity. SDCEA believe strongly in the potential of the youth to lead us 
to a different, brighter future.
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ISSUE: Local air quality

Local air pollutants have adverse health impacts, particularly in the area of respiratory ailments, 
and airborne particulate matter is associated with cancer. Negative effects of air pollution have 
been estimated to cost South Africa more than R4 billion a year.  There is also a significant 
negative impact on vegetation in South African cities, which needs to be explored if this problem 
is to be dealt with.

Local emissions refer to those that affect 
the air quality in the city area and have 
direct local environmental and health im-
pacts. These include nitrogen and sulphur 
oxides (N02 and S02), volatile organic com-
pounds (VOCs), and particulate matter. 
The recently promulgated National Envi-
ronment Management: Air Quality Act, 
2004, replaced the outdated Air Pollution 
Prevention Act of 1965, and redefined air 
quality pollution and decentralized air 
quality management responsibilities from 
the national to the local authority level. 
The Act requires that local authorities de-
velop air quality management plans; that 
all significant local emission sources are 
identified, quantified and addressed and 
that emission reduction and management 
planning is done by the owner or those re-
sponsible for sources. Ambient Air Quality 
Guidelines have been established in terms 
of the Act and these include target levels 
for a number of pollutants based on and 
in line with international standards and 
best practice. The target levels have been 
established with the aim of driving emis-
sion reductions. The Act involves a shift 
from source-based air pollution control to 
a receiving environment approach to air 
quality management in terms of which the 
impact rather than extent of pollution is 
monitored and management priority is es-
tablished in terms of greatest impact on 
health and environment.
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Petrol and diesel play a large and 
important role as transport fuels and 
local emissions resulting from use of 
these fuels have a significant negative 
impact on air quality in many cities. 
Petrochemical plants, coal-fired 
power stations, minerals processing, 
other manufacturing industries and 
coal and wood fuel use for heating 
and cooking are other major sources 
of local emissions.

Particularly high levels of local air 
pollution have been recorded in 
and around the industrial areas of 
eThekwini (chemicals and refineries), 
Sedibeng, uMhlatusi and Ekurhuleni 
(power stations, minerals processing, 
chemicals and manufacturing indus-
tries).  A large number of poor house-
holds experience high levels of indoor 
air pollution associated with the use 
of coal, wood and paraffin for cook-
ing, heating and (to a lesser extent) 
lighting. This is particularly severe 
in areas that experience cold winter 
conditions and where cheap coal is 
available, for example Sedibeng, areas 
of City of Johannesburg and Ekurhu-
leni. In Cape Town high levels of in-
door air pollution are attributable to 
woodfuel use rather than coal.

Cities have different emphases in 
terms of local pollutants, depending 
on local geography, spatial layout, 
climate and emission sources. It has 
been the experience that cities have 
very different capacities in terms of measuring air pollution, despite the promulgation of the new 
Act and consequent establishment of common measures for reporting. 

An important aspect of the Air Quality Control Act is the emphasis on access to information. 
The Act requires that industries and mining operations maintain emissions inventories and make 
available source and emissions data.
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Table 4.4  Study city PM10, SO2 and NO2 emissions per annum, 2004 (and/or associated air 
quality monitoring information) 

City Data comment
PM10 

(tpa)

NO2 

(tpa)

SO2 

(tpa)

Buffalo City No data reported - - -

City of Cape 

Town

Detailed data (but provided in emissions ug/m3). City has a number of monitoring stations and a 

well established Air Quality Monitoring Network and research is being undertaken into local air 

quality issues – notably in relation to the Brown Haze phenomenon and high levels of pollution 

in the Khayelitsha area. Air Quality Monitoring Network report on NO2, SO2, PM10, O3.

Johannesburg This data for 2005. Air quality monitoring is outsourced. 3,220 - -

Tshwane

Fairly high level of data sourced through National Source Inventory Data Base (1995), Air 

pollution permit certificates for a few scheduled processes, the NEDLAC-commissioned “Dirty 

Fuels” project, coal sales information (2003/4) and fuel sales information from SAPIA (2004). Data 

disaggregated by sector, however, not considered complete, particularly in terms of industrial 

process emissions and non-domestic fuel burning appliances. Data only as guidance, not 

verified. Report on TSP, PM10, SO2, NO2, CO, CH4, CO2, TOC, NMTOC, Benzene, Formaldehyde, 

Aceraldehyde, Lead, N2O.

7,034 62,755 32,515

Ekurhuleni

For 2004-5. Have four Ambient Air Monitoring Stations in place. However Quality Control 

section experiencing problems with management of data in these stations.  No detailed data 

obtained for this report.

20,417 - -

eThekwini

Produced a first Air Quality Annual Report for 2004 (Transport Department). Have twelve 

ambient Air Quality Monitoring stations in their air quality monitoring network which reports on 

CO2, NO2, SO2, CO, O3, PM10, TRS. Data presents detailed accounting in ppm for 2004.

King Sebata No data reported. - - -

Mangaung
State of Environment Report provides figures for SO2, NO2 (but  in emissions ug/m3)for one 

month in 2003. Level of regular monitoring  unclear.

uMsunduzi No data reported.

Nelson 

Mandela
No data reported.

Potchefstroom No data reported.

Saldanha No data reported.

Sedibeng
Has been declared a DEAT hotspot. Two Air Quality Monitoring stations have been established 

(one in Vanderbijlpark, one in Meyerton). Detailed report conducted for LRC on local air quality: 

Air Quality Situation Assessment for the Vaal Triangle (MTX/02/LRC-1b, Feb 2004). No data 

reported.

Sol Plaatje No data reported. No monitoring occurs.

uMhlatuzi No data reported, but definitely occurs at a detailed level. Strong focus on SO2 monitoring. 

Richards Bay Clean Air Association is a local authority, civil society and business initiative aimed 

at provided sound information on local air quality.

Source: Derived from data gathered in City Energy Review, 2006
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Measure: PM10, SO
2
, NO

2
 

emissions (tonnes) per 
annum

Efforts to source standardized data relating to 
SO2, NO2 and PM10 levels from the sixteen 
cities yielded few results. Table 4.4 collates the 
various city responses to questions around air 
quality monitoring and the request for data on 
the measure.

ISSUE: Energy-
generation related 
radioactive waste

The major environmental waste from nuclear-
fired electricity is that of radioactive waste. 
“Low” level wastes are buried, but the disposal 
of high level waste – due to its extremely 
hazardous nature – has not been authorized 
anywhere on the globe. This means that all 
high level waste remains stored at the point of 
energy generation, within the power station 
itself. Where this is within proximity to a city 
it becomes a city issue that requires attention, 
awareness and disaster management strategies.

Measure: High level 
radioactive waste awaiting 
disposal

Currently only the City of Cape Town has a 
nuclear power station within the 100km radius 

used within this study to define a “local” energy 
generation supply. The City of Cape Town had 
difficulties in obtaining information on the 
quantity of “high level” waste from Koeberg 
Power Station. 

ISSUE: ‘Urban sprawl’

Developing “compact cities” – with reduced 
transport needs, smaller per capita built 
environment, easier service provision – has 
been identified as an important aspect of 
sustainable city development. 

Cities that develop in a compact way, 
building upwards rather than outwards, also 
serve to minimize their impact on valuable 
surrounding agricultural lands and natural 
habitats. Compact city development also works 

Data comment
Much needs to be done to systematize and 

consolidate measurement and reporting 

of ambient pollutant levels.

Data comment 

Information on high level waste awaiting 

disposal within a 100km radius of a City 

should be publicly available. 
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towards ensuring that all residents have access 
to the city and its opportunities. Without such 
an approach the result is perpetuation of urban 
sprawl. However, it is important that cities 
develop safe, green spaces within in order for 
density to be livable and sustainable.

Meausure: Number of people 
per square kilometer

For smaller cities, population density is a good 
an indicator of compactness. However, larger 
cities need to consider additional measures, 
and more complex calculations, to provide an 
indication of sprawl.

On average the big metros have a far higher 
density of settlement than the other cities 
(Figure 4.7). With wall-to-wall municipalities, 
however, there is a situation where smaller cities 
“occupy” similar size areas to larger metros (on 
the ground these include a small city node with 
a surrounding rural community), which to some 
extend skews the notion of city density. This 
measure requires further work.

Key policy issues

South Africa ranks 18th in the listing of countries 
with the highest greenhouse gas emissions. 

Table 4.5 South African city population 
density, 2001

Population density 

(people per km2)

SOUTH AFRICA 38

City of Cape Town 1,228

City of Johannesburg 2,181

eThekwini 1,427

Ekurhuleni 1,435

City of Tshwane 764

Nelson Mandela 519

uMsunduzi 868

Saldanha Bay 42

Sedibeng 210

uMhlatuze 452

Buffalo City 279

King Sabata 139

Mangaung 105

Potchefstroom 48

Sol Plaatje 105

Source: Derived from data gathered in City 
Energy Review, 2006
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Our cities per capita carbon footprint average 8 
tonnes/person – in line with our national average. 
This average hides a high level of variation 
– with industrial areas emitting extremely high 
levels, metros substantial and the poorest town 
on par with the very low African average. Our 
poorest cities are low carbon emitters, however 
the impacts of global warming are likely to 
be felt by the poorest, raising the issue of 
internal “Kyoto-style” commitments across our 
cities. Capacity with regard to local air quality 
monitoring varies substantially across cities 
and air quality itself varies hugely within cities 
– with persons living along busy intersections, 
close to industrial areas, or in areas with heavy 
dependence of wood and coal stoves being far 
more vulnerable to air pollution and related 
health impacts.

Energy efficiency needs to be implemented 
within cities through a variety of mechanisms: 
electricity stepped tariffs, solar water heater 
programmes, building efficiency standards, 
appliance labeling programme roll out, industrial 
efficiency programmes (currently an initiative 
of national government, but cities possibly 
need to play a role in this). The development of 
public transport and non-motorised transport 
promotion are key. Town planning for 
sustainable development is well covered in the 
city-planning discipline. South African cities 
need to implement best-practice. Energy and 
pollution are key aspects but there are general 
economic development considerations that 
are equal if not more powerfully compelling 
drivers.
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Vanessa Black, Independent consultant and 
environmental activist

Durban’s Bisasar Road landfill – the biggest in Af-

rica – covers 50 hectares and produces 7,000m3 

of methane gas an hour. The stench and hazards of 

the dump – imagine 22,000 tonnes of rotten eggs, in-

dustrial waste, raw sewage and toxic medical waste 

– have long been resisted 

by the neighbouring Clare 

Estate. This Indian commu-

nity was created during the 

violence of forced removals 

and remains subjected to the 

toxic pollution of the dump, 

the sickly sweet chemical 

mist raining down from the 

line of perfume rods. 

Today a new community, a 5,000-strong informal 

settlement, clings precariously to the steep slopes 

off Kennedy Road below 

the landfill. This “African” 

community has grown since 

the Group Areas legislation 

fell away and black people 

were able to move closer to 

town. Condemned through 

poverty and marginalisation 

to live alongside, work and 

scavenge on the dump, this 

community stands in stark contrast to the wealth in 

nearby Clare Estate. This contrast is echoed in their 

support for the continued operation of the dump 

and newly proposed landfill gas project.

For years energy activists have lamented the waste 

of methane gas produced in landfill sites and flared 

(burnt off in a controlled waste), suggesting that this 

should be liquefied and bottled like LPGas. Prospects 

of global climate change and finance made available 

in recent years have provided a new impetus to 

capture landfill gas. The “Durban landfill gas to 

energy project” planned by eThekwini Solid Waste 

would therefore seem to be a timely and simple 

solution to several problems. In fact, Bisasar Road 

has come to symbolise the complexity of issues 

facing sustainable development in South Africa. 

The project involves installing a pipe system to 

capture the landfill gas, which will be burnt to 

produce electricity in a purpose-built, spark-

ignition engine located on the landfill site. To make 

the project economically viable, the World Bank 

has offered subsidisation through its “Prototype 

Carbon Fund”  (PCF), a fund set up to exploit the 

carbon trading market provided for by the CDM. 

Investors in the fund will take the “credit” for the 

carbon emission reductions from this gas project to 

offset against the emissions reduction targets they 

are required to meet under the Kyoto Protocol. This 

is “cheaper” than making carbon savings in their 

own countries or enterprises. 

A condition to this trade is that projects must 

contribute to sustainable development in the host 

country. However there are no global criteria for 

this and the local definition remains broad. The 

Bisasar Road landfill and proposed gas project does 

not contribute any kind of positive development for 

the “Indian” community that have lived alongside 

this dump for decades. On the contrary, air pollution 

from the power generator will now add to existing 

toxicity. One of the most outspoken and virulent 

campaigners against the ongoing environmental 

racism perpetrated through the dump, Sajida Khan, 

discovered she has cancer in 1996. She has also 

lost her nephew to leukaemia. Ms Khan and other 

members of the community blame the dump for the 

high incidence of cancer as well as other diseases 

in their community. The municipality promised 

to close the dump by 1996, but reneged on this 

promise. 

The landfill will continue to produce methane gas 

for many years after it is closed, so in theory the 

BISASAR ROAD: THE CHALLENGE OF SUSTAINABLE DEVELOPMENT



93

ca
se

 stu
d

y

S U S T A I N A B L E  C I T I E S

gas project should have no bearing on decisions to 

close the landfill. In practice, however, the dump 

will produce 12.5% more methane for “sale” in the 

carbon market if it continues to run. Although the 

municipality insists that a phased closure of the 

dump has already begun, comments by officials 

and World Bank documents seem to confirm the 

Indian community’s worst fears: that in addition to 

producing additional toxic air pollutants, the gas 

project will also extend the life of the landfill for 

another 15 to 21 years.  

On the other hand, the project brings promise of 

untold opportunity for Kennedy Road dwellers. 

The City and the World Bank have promised the 

community jobs for 50 unskilled workers for the 

lifespan of the gas project, and bursaries for three 

youngsters from the settlement to study engineering. 

The Bank has also promised to pay R6 million worth 

of carbon credits upfront, so that this can be invested 

in local sustainable development. The promise of 

upliftment has spread like wildfire in the Kennedy 

Road community and grown in the retelling, so that 

some community expectations run to jobs for all, 50 

bursaries and the R6 million being spent exclusively 

on a library, schools and new housing for the 

community of Kennedy Road. 

eThekwini municipality have yet to present a 

detailed plan for how the R6 million will be spent 

and where. However, looking around Kennedy Road, 

it is easy to see why people would jump at these 

opportunities. Shacks are rickety and overcrowded; 

few have electricity and toilets. There are steep and 

muddy pathways to just four communal water taps 

on the edge of the settlement. The leader of the 

Kennedy Road community, S’bu Zikode, has said 

“The people who want to stop this project are the 

high-class people, the people who got it all … If it 

means that only a few people are going to benefit, it 

means a lot to us, it means a lot to someone who is 

unemployed”. 

Divisions between the communities have deepened. 

In the context of frustration and suspicion, impor-
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tant questions about long-term sustainable devel-

opment become easily obscured. Could the needs 

of all communities be better met through better 

choices within the project, such as piping the gas 

into nearby gas pipelines, or bottling of liquid gas 

to supply the local communities with free cooking 

gas? Longer term, creative thinking on the part of the 

City could look to improving the waste management 

system with organic waste separately collected and 

processed to facilitate more efficient methane cap-

ture, saving landfill space 

and preventing the stench 

at landfills. Formal and 

much more dignified jobs 

could be created for the 

Kennedy Road communi-

ty to recover recyclables 

from dry waste.  

Perhaps the most impor-

tant question is this – will 

the projects resulting from the money we earn in this 

carbon trade be worth both the health of the people 

around Bisasar Road, and 

our long term survival? 

Are we continuing to let 

industrialised countries 

off the hook for growing 

carbon emissions while 

encouraging our own cul-

ture of consumption?

BISASAR ROAD: THE CHALLENGE OF SUSTAINABLE DEVELOPMENT
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Nomathemba Mhlanga

Kagiso Tau and his family moved into the Moshoeshoe 
Eco-village in Kimberly in 2002. “This has been a definite 
improvement in my family’s quality of life,” says Kagiso. 
“The money we have saved on energy costs has allowed 
us to buy more new household appliances and better 
quality furniture.” Moshoeshoe Eco-village is a rent-to-
buy housing scheme developed through a partnership 
between the Swedish International Development Co-
operation Agency (SIDA) and the Sol Plaatje Municipality 
in the Northern Cape Province. 

The eco-village boasts passive thermal design features: the 
buildings are designed with a compact form to minimise 
the heat gains and losses through the roofs and walls, 
buildings have ceilings and appropriate roof overhangs 
to help control the inside temperature, and appropriately 
sized and placed windows allow for extensive use of 
natural daylight. These features reduce the need to use 
energy for heating and lighting. The eco-village also uses 
only LPGas for cooking on the four-plate stoves provided, 
and water is heated using solar water heaters.

Kagiso lives with his wife and two sons. Although both 
he and his wife are teachers, Kagiso is quick to point out 
that the household is still burdened with a number of 
debts at the end of each month. Luckily, running out of 
energy at month-end is not one of their worries. 

Kagiso estimates that his household spends less than 2% 
of their monthly income on energy. He has noticed that 
the house is warmer in winter and cooler in summer, 
compared to their previous residence in Galeshewe, and 
this means less energy is needed for heating and cooling. 
Kagiso estimates that the use of electricity, supplemented 
with LPGas and solar power, has resulted in savings for the 
household of up to R1,750 per year. These savings have 
allowed the family to invest in other assets for the house.

Kagiso says he and his wife previously hesitated to spend 
money on furniture and appliances for their rental house. 

The rent-to-buy scheme has translated into a feeling 
of ownership, and the knowledge that the house will 
belong to them in four years time has led them to want 
to attain “a certain standard of living”. This has resulted 
in the family veering away from the use of dirtier fuels 
such as paraffin and coal. The energy savings also 
reduce reliance on these fuels, improving the air quality 
and household safety and conditions.

An energy study conducted in Kimberley compared 
energy use between low-income electrified households 
in Galeshewe and the Moshoeshoe Eco-village. Findings 
indicated that energy consumption between the two 
housing types was similar (approximately 400KWh 
per month). However the energy services and costs to 
each household were different. The use of cleaner fuels 
in Moshoeshoe households – LPGas, electricity, and 
solar heating – mean that air quality is far better here, 
reducing respiratory illness and damage to household 
furniture. “Free” solar water heating means that energy 
can be used elsewhere, such as on appliances. LPGas is 
an efficient fuel for cooking, allowing more cooking to 
take place per unit of energy than paraffin. The study 
indicated that alternative energy sources (such as those 
found within the eco-village) can be used to meet 
a suppressed energy demand attributed to poverty, 
without actually increasing total energy consumption. 

Awareness gained through living in the eco-village has 
resulted in greater household energy efficiency. Kagiso 
says his family always makes sure that when boiling 
water they only pour the amount they need into the 
kettle to save energy. They only use CFL lights in the 
bedrooms, however, due to their chandelier and “fancy 
lights” in the other rooms, conventional bulbs are 
used in the rest of the house. Kagiso is hesitant about 
replacing these lights as he states it is “necessary to 
trend set with appliances” now that they have moved 
into a more upmarket residential area.

SUSTAINABLE ENERGY IMPACTS THROUGH ECO-HOUSING
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Introduction

In 1996 the Constitution gave local 
government a new developmental mandate. 
Local government in South Africa must 

now structure and manage its administration 
and budgeting and planning processes to give 
priority to the basic needs of the community. The 
White Paper on Local Government (March 1998) 
defined these responsibilities as being specifically 
the provision of housing infrastructure and 
services, the creation of liveable, integrated 
cities, towns and rural areas, local economic 
development and community empowerment and 
redistribution. This is an enormously challenging 
task given the dual nature of city economies in 
South Africa and levels of unemployment and 
poverty facing cities.

The notion of “well governed” cities refers to 
both efficiency of local government in utilising 
its resources, i.e. cost per service delivery unit, 
and effectiveness in addressing the identified 
development priorities of residents i.e. are city 
resources being applied to identified development 
priorities and whether the outcomes of this 
application justify expenditure of resources. The 
concept is broader than just government, and 
includes the “sum of ways” in which individuals 
and institutions, public and private, plan and 
manage their common affairs1. Monitoring this 
aspect of local government looks to the internal 
performance of government: institutional 
capacity, service delivery, financial stability 
and efficiency, the network of cooperative 
arrangements and the levels of citizen satisfaction 
and participation – the latter not always easy to 
measure.

Energy runs through all areas of local government 
responsibilities: housing form will impact on 
the energy requirements of a household; local 
government must ensure energy is provided to all 
households (in a manner that relieves, rather than 

exacerbates poverty), an irregular energy supply 
will hugely affect the economic competitiveness 
of a city and its ability to attract business and 
residents; payment for energy services is an 
important part of a city’s fiscus; delivery of other 
services (water, waste, street lighting and traffic 
control, public transport) requires energy inputs 
that are costly and environmentally harmful; 
sound urban planning reduces mobility needs 

of city residents and good transport systems 
enable residents to participate in city living and 
underpins business efficacy. 

1 SACN, 2004
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Restructuring of municipalities by the 
Demarcation Board, with the introduction 
of “wall to wall” municipalities, has brought 
new challenges and responsibilities. Some 
municipalities, such as Ekurhuleni and Nelson 
Mandela Metropolitan Municipality, have 
involved the amalgamation of a number of 
previously separate institutions. Cities, such 
as Tshwane and Buffalo City, now include 
extensive rural areas within their metro 
boundaries. Cities also face a context of 
underlying financial crisis: the revenue growth 
of most South African cities is simply not 
keeping up with rising input costs and The 
State of the Cities Report, 2004 notes that “in 
most cities less than half the population can 
realistically afford the service bills that a small 
household would normally attract”.2 

Local authorities consume, on average 1% of 
the total energy consumption within a city. 
This is often larger within smaller towns, such 
as King Sabata and Potchefstroom where local 
authority consumption is around 4% of total 
city consumption. This places local authorities 
in an important position to influence local 
consumption and, as large procurers, local 
energy services development, or generation.

Energy management (as opposed to simply 
electricity delivery management) – frequently 
linked to climate change management issues - 
is taking root within the big metros in South 
Africa, and in some of the smaller cities – notably 
those who participated within the ICLEI Cities 
for Climate Protection Campaign. 

Energy consumption in service delivery – 
notably building and operations efficiency and 
vehicle fleet management – offer important 
opportunities for financial and energy 
savings.While some inroads have been made, 
systematic implementation of routine energy 
management through all departments has 
not been achieved. In addition, monitoring of 
energy must, and does not appear from data to 
do so, be linked to the level of service outputs 
achieved. It is vital that efficiencies do not take 
place at the expense of service delivery levels 
and standards.

Those cities furthest ahead with institutionalising 
of city energy management have established 
important networks with NGOs and research 
institutions, as well as national government 
and related institutions. This is an important 
foundation for co-operative governance and the 
involvement of civil society in policy development, 
that needs to be built on.  

ISSUE: Local authority 
energy consumption

Local authorities are large – often the single 
largest – energy consumers within a city area 
and are, on average, responsible for over 1% 
of the carbon emissions footprint of a city.  
Table 5.1 below indicates that local authorities 
are significant energy consumers within a 
city and thus well placed to influence energy 
consumption patterns and as substantial 
customers may influence energy utilities. 

Table 5.1 Local authority energy consumption as a share 
of total city energy consumption, 2004

Metros
Industrial 
towns

Non-industrial 
towns

City of Cape Town 1.3 uMsunduzi 0.1 Buffalo City 0.1

City of 

Johannesburg
1.1 Saldanha Bay 0.2 King Sabata 4.8

eThekwini 1.9 Mangaung 1.5

Ekurhuleni 1.1 Potchefstroom 3.7

City of Tshwane 0.8 Sol Plaatje 1.4

Metro totals 1.2 Industrial totals 0.2
Non-industrial 

totals
1.5

Study cities total 1.1

Source: Derived from data gathered in City Energy Review, 2006
2 SACN, 2004, p143

98
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Understanding how and where energy inputs are used within a city in relation to the level of 
services provided is important information for good city management. The concern within this 
report is that cities have currently developed some level of data on energy consumption (in many 
cases notably gathered through the ICLEI Cities for Climate Protection CCP programme), but 
that this often stands alone as an input measure, with no relationship to the service outputs 
related to that input.

Measuring inputs without measuring outputs with the objective of improving efficiency of 
government services could have the unintended effect of “saving by not delivering”. This needs 
to be borne in mind throughout the energy measures relating to local government consumption. 
Further data development at the city level needs to draw out service levels associated with the 
energy inputs.

City data is fairly varied, often depending on how municipal departments are structured, whether 
services are outsourced, etc. Data was outstanding for Nelson Mandela Metropolitan Municipality, 
Sedibeng and uMhlatuzi. Data for Buffalo City, King Sabata, uMsunduzi and Potchefstroom only 
include figures for electricity consumption and no liquid fuel (vehicle fleet) data.

Measure: Local authority energy consumption (GJ) and 
carbon emissions (tonnes) per capita

Table 5.2 illustrates that on average city administrations and their service delivery arms consumed 
511 KJ of energy per capita in 2004–2005 and emitted 103kg of CO2 in the delivery of services 
(water, street-lighting, vehicle fleet, buildings, etc).  Data is most complete for the metro cities 
and provides indication of a fairly consistent energy/capita rate. Outstanding data amongst the 
industrial and non-industrial cities (notably the very low figures for uMsunduzi and Buffalo City) 
render these figures unreliable. 

Table 5.2 Local authority energy consumption and carbon emissions per capita, 2004

Metros
Energy 
(KJ)/ 
capita

CO2/
capita 
(kgs)

Industrial 
towns

Energy 
(KJ)/ 
capita

CO2/
capita 
(kgs)

Non-industrial 
towns

Energy 
(KJ)/ 
capita

CO2/
capita 
(kgs)

Cape Town 581 98 uMsunduzi 60 18 Buffalo City 38 11

Johannesburg 414 103 Saldanha Bay 706 153 King Sabata 627 192

eThekwini 539 76 Mangaung 410 99

Ekurhuleni 671 154 Potchefstroom 1252 383

City of Tshwane 574 101 Sol Plaatje 445 105

Metro totals  546 105
Industrial 

totals
140 35

Non-industrial 

totals
384 106

Study cities 511 103

Source: Derived from data gathered in City Energy Review, 2006

Note: * no data for Nelson Mandela, Sedibeng and uMhlatuzi. Electricity figures only for uMsunduzi, Buffalo City, Sabata 
and Potchefstroom.
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Mangaung and Sol Plaatje, with fairly reliable 
data, indicate that energy per capita for service 
delivery may be lower in smaller local authorities. 
It is unclear however, whether this is indicative 
of energy “efficiency” achieved within the 
framework of smaller towns, or whether this may 
point to a lower level of service within a smaller 
town. As carbon emissions per capita in the 
metros and non-industrial towns are the same 
despite the difference in energy consumption, 
the indication is that the smaller towns are 
relatively more dependent on electricity than 
metros where energy consumption involves a 
larger relative proportion of liquid fuels. City of 
Johannesburg also stands out as having a high 
relative proportion of electricity consumption.

Monitoring per capita energy for service delivery 
needs to be explored and approached with caution. 
Further work needs to clarify the minimum 
level of energy consumption required per capita 
for adequate service delivery and exploring 
how the form of a city impacts on service 
delivery efficiency. Whether services supplied 
are reaching all people is critical – the output of 
energy consumption (apparent “efficiency” may 
simply represent an absence of services, and in 
this regard measuring outputs becomes crucial). 

Cities often outsource areas of service delivery, 
such as waste removal, and it is not clear if data 
includes all areas of service delivery – making 
comparison between cities difficult.

Measure: Local authority energy 
use (and carbon emissions) in 
service delivery by fuel type

Apart from a handful of small pilot retrofits, 
such as LPGas vehicles, local authorities in South 
Africa remain 100% dependent on fossil fuels as 
the power source for service delivery (Figure 5.2). 
Input costs for service delivery in our cities are 
likely to increase over the next couple of decades, 
possibly at a rate faster than the growth of the 
revenue base of cities. 

Security of supply is also a substantial issue. 
The impacts of supply disruption on service 
delivery were brought home in the power 
outages experienced within the Western Cape in 
December 2005 and early 2006. Power outages 
brought water treatment pumps to a halt and the 
City of Cape Town experienced sewage spillages 
and other service disruptions.

The high dependency on electricity (somewhat 
exaggerated as there is no liquid fuel data for 
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three towns) has a disproportionate impact on carbon emissions by cities (Figure 5.3). Cities wishing 
to tackle climate change-related emissions reduction need to look to their electricity-based activities.

Measure: Local authority energy expenditure as a share of 
total budget 

The report was unable to track down comprehensive information on budget spending for cities. 
This is an important area to follow up, as a sense of relative energy costs will support city efforts 
towards energy efficiency and related cost savings. 

The limited data within Table 5.3 indicates that electricity may be a proportionally more expensive 
fuel for cities (though this is obviously subject to fuel price fluctuations over time). This highlights 
the potential for financial (and environmental) savings to be made through electrical energy 
efficiency initiatives.

Measure: Energy consumption and emissions by city 
service delivery operation

Streetlights, water treatment, buildings and facilities and solid waste make up only 50% of total energy 
consumption (Figure 5.3), but the use of electricity in the delivery of these services mean that they may 
have a disproportionate impact in terms of global greenhouse gas emissions and cost (Figure 5.5). 

Table 5.3 Local Authority Fuel Expenditure, 2004 

City Fuel expenditure 
Fuel expenditure as % 
city expenditure

Electricity consumption 
as % Total consumption

Electricity consumption as % 
Total energy expenditure

Cape Town Approx R100 million No data 40% 63%

Sol Plaatje (2001 

data)
Approx R10.5 million No data 71% 74%

Source: Data derived from City of Cape Town State of Energy Report, (SEA, 2003) and Sol Plaatje State of 
Energy Report, (SEA, 2005)
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Streetlights make up only 24% of total energy 
consumption, but 38% of carbon emissions. 
This is a significant proportion of local energy 
and emissions. Many cities have already 
upgraded streetlights, but detailed data on 
this is outstanding. In addition, the use of 
light emitting diode (LED) signals at traffic 
intersections has significant potential for 
savings on energy use, financial savings and 
reduced emissions.

Scope exists to improve the efficiency of 
wastewater treatment and bulk water which 
comprise 16% of energy and 26% of global 
emissions within local authority consumption. 
There is an also substantial energy efficiency 
savings opportunity within the Buildings and 
Facilities sector. Cape Town and Ekurhuleni 
have done pilot retrofits of some of their civic 
centre buildings – revealing potential for 
substantial savings (typically ranging from 
15–35% of current building electricity costs). 
No sustained, comprehensive building energy 
efficiency programmes have been systematically 
undertaken within cities.

Local authority vehicle fleets account for nearly 
50% of all service delivery energy consumption 
across the cities. Table 5.4 indicates that the 
two smaller local authorities, Sol Plaatje and 
Mangaung, both have relatively low vehicle 
fuel consumption as a proportion of their total 
energy consumption. Amongst the metros, 
Ekurhuleni and Johannesburg have a similarly 
low proportion of liquid fuel consumption, but 
within Cape Town, eThekwini and Tshwane 
vehicle fleet liquid fuel consumption accounts 
for well over half (in eThekwini almost three 
quarters) of total energy consumption. 

The consumption of diesel and petrol 
contribute significantly to local air pollution 
and global Greenhouse Gas emissions (18%). 
Significant opportunities exist within vehicle 
fleet for fuel savings through better fleet 
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management systems to reduce theft and 
wastage. Alternative fuels such as biodiesel and 
LPGas may also provide important “cleaner” 
fuel opportunities.

Little data seems to be available on the solid 
waste component of city energy consumption. 
This may be due to this service being commonly 
outsourced to a service provider.

ISSUE: Local authority 
energy services 
delivery management

Measure: Allocation of 
energy services

Levels of access to safe, efficient, reliable and 
affordable energy services are examined within 
Energy towards Inclusive Cities. However, scru-
tiny of budgets for development of energy serv-
ice provision and whether service delivery is in 
line with stated development priorities needs to 
be examined in future studies of this kind. 

Cities are constitutionally mandated to provide 
residents with electricity (and gas), though the Mu-
nicipal Systems Act of 2000 provides that this may 
be provided through an internal or external mech-
anism, such as Eskom, or a Regional Energy Dis-
tributor (RED). Cities are increasingly exploring 
a broad energy supply mandate, including other 
clean, safe, reliable and affordable energy sources, 
notably LPGas and ethanol gel. 

Measure: Value of non-
payment for electricity 
services

Creating a culture of service payment has been 
a campaign of the government and is clearly 
important for the sustainability of the electric-
ity distribution sector. The review aimed to 
monitor the value of non-payment, disaggre-
gated by sector, but this data was not readily 
available from cities. Clearly understanding 
the size and shape of non-payment – who, how 
much – is important if this issue is to be ad-
dressed. There appears to be a ready percep-
tion that non-payment is something emanat-
ing from the townships and a hangover from 

Table 5.4 Local authority vehicle fleet 
as % total local authority energy 
consumption, 2004

Cape Town 59

Johannesburg 25

Tshwane 55

Ekurhuleni 33

eThekwini 69

Mangaung 27

Sol Plaatje 30

Source: Derived from data gathered in City 
Energy Review, 2006

Data comment

Energy represents a substantial portion 

of local authority costs and good mana-

gement may reap important financial 

savings for cities. Institutionalizing 

comprehensive data on energy inputs 

and related service outputs requires 

attention within local government. All 

city governments should ensure that 

energy consumption, both internally and 

amongst city contractors (through service 

delivery contracts), is routinely kept and 

reported. 
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boycott days of the past, but little data to back 
this up. Interestingly, an electricity debtors’ list 
recently published by the City of Cape Town in 
the local newspaper, indicated that it is rather 
the sizeable institutions, such as provincial 
government and larger commercial establish-
ments, that in fact carry responsibility for the 
bulk of the value of non-payment within Cape 
Town. 

Technical losses refer to that electricity lost as 
a natural function of grid reticulation. Non-
technical losses refer to the illegal tapping 
of electricity from the system and represents 
electricity taken without being paid for – i.e. 
represents a loss of revenue to the distributor. 
Limited data in Table 5.5 indicates technical 
losses for cities average around 9%. Data on 
non-technical losses was even more limited 
and points to anything from 2–10% of revenue 
being lost to “illegal” electricity tapping. Lack 
of sound, reliable data on electricity losses 
within city departments hampers effective 
strategic planning.

Measure: Capital investment 
in electricity distribution 
infrastructure as a share of 
revenue generated

Investment in electricity distribution network 
infrastructure is a key measure in terms of 
the ongoing sustainability of service delivery 
infrastructure. Such data should be readily 
available from city electricity departments. 
However, although some cities do have 
excellent and detailed electricity business 
reporting, when requested, few city officials 
were able to provide information on investment 
in infrastructure. Limited data received was 
not sufficiently clear for reporting purposes.

Regional Energy Distributors 
(REDs) 

“Cities face a revenue base that is struggling 
to keep up with rising service delivery 
input costs. In this context effective 
revenue collection is extremely important 
to financial stability as the majority of the 
income in our cities comes from revenue 
collected. The REDS present a very real 
challenge in this context not just because 
surplus generated through electricity 
distribution cross-subsidises other service 
delivery, but because the collection of 
electricity revenue is the pillar of most 
municipal revenue systems. Electricity 
represents some 40% of turnover in cities, 
but municipalities use their control over 
electricity billing in a variety of ways to 
enforce payment discipline in respect of 
other services.”

From: SACN, 2004

Table 5.5 Technical and non technical electricity 
distribution losses as a share of total revenue generated, 
2004

 
Technical losses as % 
total revenue, 2004

Non technical losses 
as % total revenue, 
2004

City of Cape Town 6.5% -

City of 

Johannesburg
6% 6.3%

eThekwini 11.3% 9.6%

Ekurhuleni - 2%

City of Tshwane 9% -

Mangaung 9.4% (all losses)

Potchefstroom 5% 2%

Source: Derived from data gathered in City Energy Review, 2006
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Mzi Velapi, freelance journalist

It is half-past-two on Wednesday and I have an appointment 
with the City of Cape Town’s Director of Environment 
Planning, Osman Asmal, or Ossie, as his secretary refers 
to him. All I really know about Ossie is that Cape Town’s 
groundbreaking Energy and Climate Change Strategy and the 
city’s status as an international leader within environmental, 
energy and climate change city networks are seldom 
mentioned without his name coming up. 

“Mr Asmal is running late, he is still in a meeting,” says Ossie’s 
secretary, Naomi Higam. After ten minutes of waiting the 
door opens and five men come out. Among them is a short, 
well-built guy, wearing khaki trousers, a cream golf shirt and 
a dark brown waistcoat, sporting a distinctly South African 
accent. He has a genuine smile. “A friendly guy,” I think. I 
introduce myself and we sit down. 

“I was born in Bergville, a small town near the Drakensberg 
mountains in KwaZulu-Natal, so I khuluma Zulu (I can 
speak Zulu),” says Osman. I am tempted to put him to the 
test; to conduct the whole interview in Zulu, but decide 
against it since we will have problems when it comes to the 
environmental jargon. “As a kid, I liked the outdoors. We used 
to go out camping in the Drakensberg during the December 
holidays,” says the 34-year-old who started collecting rocks 
at primary school. His love for nature and understanding 
of environmental issues stems from growing up in a small 
rural town, where “it doesn’t matter if you are rich or poor, 
everybody is faced with a challenge of not having basic access 
to services like water or electricity”. 

Ossie studied Geology and Geography at the former 
University of Durban-Westville, but after an excursion to 
the mines in Gauteng decided that he did not want to spend 
his life working underground. With the guidance of mentor 
Professor Helen Watson, Osman enrolled for Honours and 
then Masters with the University of Cape Town’s Department 
of Environmental Science. 

In 1995, Osman joined the Environmental Planning Management 
Team of the City of Cape Town, the department he now directs. 
Ossie was tasked with coordinating the Local Agenda 21 initiative 
– a cities programme arising out of the Rio Summit looking at 
local level sustainable development. Beginning in 1999, Ossie led 
the city in the country’s first Cleaner Development Mechanism 
project, the Kuyasa Housing project. 

“What kind of a leader are 
you?” I ask Ossie, who has 
successfully pioneered new 
projects in the City, pulling dif-
ferent teams and stakeholders 
together, working closely with communities and securing politi-
cal support for the initiatives. “As a leader I’ve learned that one 
must listen when people speak and make joint decisions. One of 
the biggest challenges I have ever faced was going into a meeting 
of about 700 community members, listening to their environmen-
tal problems and then having to translate that into action.” He 
ascribes his successes to having a great team of people working 
with him – both inside and outside of the City. “Hard work and 
significant teamwork by all spheres of government, NGOs, com-
munity organizations, academic institutions and the business sec-
tor have brought Cape Town to where it is today,” says Asmal.

Ossie has mentored a number of upcoming city officials. Monwabisi 
Booi worked with Ossie as an Energy Advisor. Today Monwabisi 
manages Cape Town’s Urban Renewal Programme. “I learnt so 
much from the guy,” comments Monwabisi. Booi attributes Ossie’s 
success to his leadership style and sees Asmal as his role model. 
“He interacts genuinely with everyone in the office from the tea 
lady to the directors,” says Booi enthusiastically.

In June 2004, Ossie transferred to the Ekurhuleni Metropolitan 
Municipality in Gauteng where he worked as Director for 
Environmental Management. “Osman is a hard worker, selfless 
team member and an ideal supervisor,” says Ekurhuleni Executive 
Manager of Environmental Planning, Deborah Ramalope. Ossie’s 
enthusiasm was contagious, and during his time there, the 
Ekurhuleni energy strategy was developed, along with the first 
South African pilot project using landfill methane as an alternative 
fuel for refuse collection vehicles.

The decision to return to Cape Town, in June 2005, to direct the 
Environmental Management Department was tough, particularly 
as Ekurhuleni was closer to Ossie’s family home in Bergville. 
Ossie lights up when he talks about his family, who he refers to as 
“my people”. This, his family and their rural roots, is the support 
and base that enables Ossie to move forward with confidence. 
“Most of the great leaders were born in the rural areas, Nelson 
Mandela is the living example of that,” said Ozzie with passion 

in his voice. 

CHAMPIONING SUSTAINABLE ENERGY IN 
CITIES
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Measure: Number of days 
per year experiencing power 
outage within the city of 
a duration longer than 30 
minutes

A secure and reliable supply of power is 
critical for any city economy and for service 
delivery. This requires good electricity sector 
management – obviously at the level of 
electricity generation and transmission (often 
beyond local government control) as well 
as at the distribution level. Of importance 
at the level of local distribution is not the 
quantity of power outages alone, but also the 
response time, or length of outage. This area 
of electricity management also reinforces the 
need for cities to develop some level of local 
power generation. It also raises the position 
and role of local government in relation to 
big utilities and “out sourced” electricity or 
energy service providers, such as City Power 
or a RED. Given their constitutional mandate 
to delivery electricity, what powers, if any, do 
local authorities have with regard to monitoring 
of business and investment decisions within 
the electricity generation, transmission and 
distribution sector?

Data with regard to outages and response 
times is held differently across cities, making 
reporting on this indicator difficult. As data 
begins to be collected on a more routine and 
uniform basis examination of this indicator in 
conjunction with investment in distribution 
infrastructure will be revealing of state of 
distribution infrastructure.

ISSUE: 
Institutionalising 
energy service 
management in cities

An important aspect of energy service delivery 
is the level of institutional and human resource 
capacity available to the city to carry out the 
necessary work. Until fairly recently, energy 
services in cities was considered to refer 
exclusively to electricity distribution. However, 
increasingly the notion of energy planning 
and energy services management – including 
the efficient use of energy in all areas of local 
authority service delivery and jurisdiction, the 
effective and efficient supply of energy services 
to citizens and the recognition of energy as a 
key tool in tackling the social and economic 
development mandate of local government 
– has come to the fore.

Measure: Key city energy 
services management matrix

City officials and stakeholders identified a range 
of key energy management areas (Table 5.7). 
These ‘measures’ are explored qualitatively, 
rather than quantitatively.

Table 5.6 Power outage days by city, 2004 - 2005

City Number outage days (definition varied)

Cape Town 3 (2004–2005))

Johannesburg 144 (2004–2005)

King Sebata 80 hourly occurrences (2004)

Mangaung 286 blackout incidents (2004–2005)

Potchefstroom 2 days (2005)

Saldanha 5 day s(2005)

SPM 3 days (2005)

Source: Derived from data gathered in City Energy Review, 2006
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Internal local authority energy audit

For many cities energy awareness was kick-started through the Cities for Climate Protection 
Programme of ICLEI and this served to develop understanding, awareness and capacity around 
energy use and energy data and monitoring internally. However, it does not appear that the energy 
monitoring done within CCP has been institutionalized within any of the participating cities 
in the form of an annual report on energy consumption in service delivery. While some initial 
pilot projects, such as the retrofit of buildings, were done, the systematizing of internal energy 
management in city service delivery has yet to be achieved. This requires reporting on energy 
consumption per service delivery output in all financial reports, procurement processes, service 
delivery agreements and reports.

Table 5.7 City energy services management matrix, 2006

 Local 
authority 
energy 
audit

State of 
Energy 
Report

Energy 
and 
Climate 
change 
Strategy

Dedicated 
energy 
management 
staff

Energy 
management 
committee or 
forum

Routinely 
collected 
energy 
data

Sustainable 
energy pilot 
projects

Sustainable 
energy 
implementation 
mechanisms

Support 
local 
renewable 
energy 
generation

Cape Town √ √ √ √   √ √ √

Johannesburg √   √   √   

eThekwini √ In 

process

In 

process

   √   

Ekurhuleni √ √ √  √  √   

City of 

Tshwane

√ √ √ √ √  √ √  

Nelson 

Mandela 

 In 

process

 √ √  √  √

uMsunduzi          

Saldanha Bay √         

Sedibeng          

uMhlatuze          

Buffalo City  In 

process

       

King Sabata          

Mangaung √ In 

process

 √      

Potchefstroom √      √   

Sol Plaatje √ √     √   

Source: Derived from data gathered in City Energy Review, 2006
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State of Energy Report and City 
Energy and Climate Change Strategy 
or Plan

Energy strategies are, arguably, central to strategies 
for sustainability – in all its aspects: environmental 
protection, economic regeneration and social 
equity. At least four cities have conducted a state 
of energy report collecting detailed energy data 
and another four are in the process of conducting 
such a study. The logic behind such a process is 
that until a city understands what energy service 
needs exist, and where and how energy is used, 
they are unable to make informed energy-related 
decisions. Three to five cities have full energy 
strategies or integrated energy plans developed 
(or in process), but to date full council approval 
of such plans has only been achieved in Cape 
Town. Energy is not yet embedded within the 
“score cards” of city officials beyond those with 
a specific, dedicated energy position.

Dedicated energy management staff

Having dedicated capacity was identified by 
cities as a critical factor in energy monitoring 
and taking energy issues forward. All cities have 
electricity departments, though, particularly in 
light of the REDs development, many of these 
are undergoing restructuring.

The City of Cape Town has a dedicated energy 
management position. Tshwane has an Energy 
advisor position. Nelson Mandela Metropolitan 
Municipality have an Electricity and Energy 
Business Unit and Mangaung’s Centelec has 
two dedicated energy efficiency staff though 
these have a strong electricity focus and are 
not mandated to address cross-cutting energy 
issues. Other cities have environmental 
management staff whom have an energy or 
climate change component within their job 
descriptions, but are expected to tackle a wide 
variety of city environmental issues. Dedicated 
air quality monitoring staff are reportedly 
on the increase in cities though no data was 
collected on this. 

Inter-departmental Energy 
Committee or forum

Energy is cross-cutting and requires a great 
deal of inter-departmental cooperation. City 
officials noted that they consider it to be 
extremely important that energy does not get 
stuck in environmental department, but is 
able to get beyond the “silos” and coordinate 
between line functions. True success is 
considered to be when energy-related projects 
happen independently of Environmental 
Management Departments. At same time a 
concern is when energy projects are happening 
without coordination and on an ad hoc basis. 
Experience within Tshwane (see case study for 
further details), whom have the most established 
inter-departmental forum, indicates that it is 
extremely difficult to get cooperation without 
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high level political direction and the “embedding” of energy within 
the job description, or score card, of a city official. Awareness creation 
and capacity building to increase levels of perceived value from such 
inter-departmental cooperation requires attention.

Routinely collected energy data

Data is routinely collected for some of the energy-related indicators; 
however this is held in various different locations within cities and 
cities have not yet established a routine, energy-specific, data collection 
process. Probably the furthest down the road in this regard is the 
City of Cape Town whose sustainability and environmental reporting 
processes support this. 

An issue of concern is where data is collected by consultants in the 
business of developing reports and this is not “returned” to cities, or no 
lasting system left in place for ongoing routine data collection. Within 
District Municipalities the task of energy data collection is even harder 
as different functions are spread between the different tiers of municipal 
governance. Again, the existence of service delivery entities means that 
records are often held by companies outside of the city. Routine energy 
data collection and reporting needs to be written in to service delivery 
agreements.

Energy pilot projects

Exciting city energy pilot projects have taken place, largely through 
funder-driven processes. These have included eco-housing projects in 
a range of cities (Sol Plaatje, Cape Town, eThekwini, Nelson Mandela, 
Johannesburg and others), municipal building retrofits, streetlighting 
projects, vehicle fleet management projects and the occasional LPGas 
retrofit of council vehicles. Useful knowledge has been developed 
through these processes. Frustration and concern exists over the inability 
of cities to get beyond pilot projects and begin to mainstream some of 
these energy interventions.

Table 5.8 Staff per 1,000 electricity connections, 2004

Johannesburg eThekwini Tshwane Buffalo City uMsunduzi

6.75 3.22 9.05 2.17 2.5

Source: SACN, 2004

City Energy Agency

The City of Cape Town has 

begun exploring the possibility 

of establishing a city energy 

agency whose core business 

would be to promote the city’s 

energy strategy vision and 

goals. The body would ensure 

substantially more capacity 

was directed towards tackling 

energy issues and would be 

a more f lexible vehicle than 

local government in terms 

of being able to respond to 

opportunities, channel finance, 

etc. This approach has worked 

well in cities elsewhere, such as 

the UK City Energy Partnership 

that tackles energy issues and 

opportunities for a county 

grouping of UK cities.
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Instituted energy services implementation mechanisms

As noted above, numerous pilot projects exist, but cities themselves identify the inability to move 
beyond pilots, scaling-up into mainstream energy initiatives, as the current challenge. The City of 
Cape Town has developed a draft solar water heater by-law that will potentially ensure that all buildings 
constructed in the city (or major renovations of buildings) of a value over R40,000 would have solar 
water heating and not conventional electric geysers. Cities such as Ekurhuleni, Johannesburg and 
Cape Town have also moved towards the development of local “green” building guidelines (but face 
legal constraints to making these features mandatory). 

City government support of local renewable energy generation supply (either 
own generation, or Power Purchasing Agreement with developer)

The City of Cape Town has recently signed a Power Purchasing Agreement (PPA) with the Darling 
Wind Farm developers. This ensures that the developers have a market for their “green” (and 
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more costly) electricity and enables them to move 
forward with the development. Cape Town has yet 
to determine to whom it will sell on this more costly 
electricity. Legally it is unable to purchase it as a 
proportion of its electricity mix and pass the cost on 
to all consumers. It must sell the “green” electricity 
as a separate product to a willing buyer.

Nelson Mandela Metropolitan Municipality are busy 
establishing themselves as bold leaders with regard 
to the development of local renewable electricity and 
have recently appointed three energy companies to 
undertake preliminary work around the establishment 
of grid-linked wind turbines in the metro.

A number of cities have begun processes around 
utilizing methane captured in landfill sites to 
generate energy. This is not considered to be a 
“renewable” source (in terms of internationally 
recognized terminology) as “renewable” refers to a 
non-finite energy input resource, whereas sustainable 
development looks ultimately to the reduction of 
landfill sites in the future.

Civil society and stakeholder 
involvement in policy development 
and local energy generation or services 
development

The level of civil society involvement varies hugely 
from city to city. Within the larger cities there 
appear to be mechanisms that ensure some degree 
of consultation around environmental and some 
energy issues. 

There appears to be a high level of engagement 
between research institutions and city management 
on energy and environmental issues within the 
larger cities. Again, smaller cities lose out on this 
expertise as few of them host universities and/or 
lack capacity to make these important connections.

Currently there is no involvement of civil society 
networks and local residents in local generation as 
the local, independent power generation sector is in 
its infancy. 

Key city energy networks 

The establishment of partnerships with research 
institutions and NGOs was identified as critical 
in getting energy related work off the ground 
within cities. While some cities have civil 
society links – eThekwini has established an 
External Environmental Stakeholder group and 
Johannesburg mentions work with communities 
around energy related issues – others noted 
that there was no easy link to the civil society 
and NGO community (uMsunduzi). Most cities 
work actively with national and provincial 
government departments. Cities noted that 
they have experienced a lack of coordination 
between key government departments, such 
as the Department of Minerals and Energy 
(DME), Department of Environmental Affairs 
and Tourism (DEAT), Department of Science 
and Technology (DST) and Department of 
Housing (DoH), on energy and environment 
related issues.
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ON THE ROAD TO SUSTAINABLE ENERGY IN 
TSHWANE

Sam Mutswari, Energy Adviser, Tshwane Municipality

In October 2005, 500 households in the Winterveld region of the Tshwane Municipality 
received gas cookers and 30kg gas cylinders. Although South Africans are entitled to a free 
basic electricity allowance of 50KWh per month, in reality this allowance is only available 
to households connected to the electricity grid. This innovative gas alternative ensures that 
poor people who are not connected to grid electricity are also able to access their free basic 
energy quota. 

The Winterveld project is the brainchild of the Sustainable Energy for Tshwane (SET) committee 
– an integrated, interdepartmental committee coordinating energy and climate change 
initiatives within the Tshwane municipality. SET is the result of continued championship, 
commitment, hard work, capacity development and perseverance on the part of small group 
of enthusiastic officials and politicians.

Tshwane was one of the first cities to adopt the Cities Energy Declaration in 2003 and 
participated in the ICLEI Cities for Climate Protection campaign. The political championship 
of Councillor MMC Nawa helped ensure that the growing enthusiasm of Tshwane officials 
received top-level attention. 

Through connections with Sustainable Energy Africa (SEA), a local NGO, the municipality 
became part of the Sustainable Energy for Environment and Development (SEED) programme 
which focuses on building capacity in municipalities around energy issues. The growing 
support in the municipality, along with SEED funding from Danida, enabled Juan Mostert, 
head of the Environmental Health Unit, to appoint Sam Mutswari as a SEED Advisor. 

Over the next couple of years, Sam’s knowledge of sustainable energy issues was expanded 
through networking meetings, seminars and training. He travelled abroad for conference 
and training opportunities and enrolled for an Honours degree in Energy Studies. Internal 
networking and connections with local experts in the field also played a key role in building 
capacity. 

A two-week training course in New Delhi, India, had an enormous impact on Sam’s approach. 
“India boasts a dedicated Ministry of Non-Conventional Energy Sources that is responsible 
for promoting the development of renewable energy technologies and an in-house financing 
mechanism. I was able to witness a country that has gone beyond piloting sustainable energy 
projects,” says Sam.

Shortly after Sam’s return, the SET committee was established. SET is an interdepartmental 
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committee, led by the Environmental Health 
unit of the Social Development Department. 
Other participating units included Energy 
and Electricity, Transport, Environmental 
Resource Management, Housing, Local Eco-
nomic Development, IDP, City Planning, 
Waste Management, Water and Sanitation. 
Both Sam and Juan agree that this would not 
have happened without top-level direction, 
from both councillors and senior managers.

Although it has subsequently achieved great things, the committee initially experienced 
teething problems. At the end of 2004, participants from Social Development felt frustrated by 
the lack of commitment within the committee. Departments had their own lines of decision-
making and overworked officials may have found SET an irksome burden. The relevance of 
energy issues was also not always immediately apparent to components like the Housing 
Department. Yet today, Tshwane Housing Department is busy with a solar housing project 
through the SET committee. 

How was the blockage overcome? Fairly simply – through good communication and 
championship. Once the concern over the lack of cooperation was raised, leaders from the 
different components clarified relationships between the departments, committees and 
forums. A workshop early in 2005 reintroduced the concept of integrated sustainable energy 
planning and practice. These moves have forged a close and cooperative relationship between 
the various role players.

Staff on the ground, as well as top-level management and political leaders have supported 
Tshwane Municipality on its road to sustainable energy implementation. “Having sustainable 
energy written into our scorecards and operational plans definitely helped to drive the process,” 
reports Juan. “The challenge is to see sustainable energy integrated in all departments.” The 
almost complete Energy Strategy will be critical in achieving this.

Of course success brings its own demands. With sustainable energy issues gaining such 
prominence, and the targets of an Energy Strategy placing new demands on staff, Juan feels 
there is now the need for a full Energy Unit to implement projects on the ground. Never 
caught on the back foot, however, Tshwane has already asked those developing their energy 
strategy to explore and propose institutional models for such a unit.
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Key policy issues

Considering broad energy management in 
terms of service delivery is a relatively new 
concept within local authorities. Many still 
lack the capacity to take this forward, while 
others have made impressive strides.

An accepted set of data measures for routine 
data collection across cities to enable 
comparison over time and across cities is 
needed. Collecting data and bringing it to a 
central point requires dedicated capacity. This 
process is greatly enhanced when departments 
across the city can perceive a value in the 
process – thus systems should be designed 
to support departmental goals. The presence 
of an high level energy champion to lead 
inter-departmental cooperation also greatly 
enhances the process of collecting data from 
a diverse range of departments and sources 
within the city.

Effective energy data capture systems 
established possibly through Integrated Deve-
lopment Plan key performance indicators. 
These must reflect level of service for energy 
input and should include levels of investment 
in energy infrastructure amongst other 
measures.

Cities face substantial challenges regarding 
local, sustainable energy service development. 
Political support to city energy strategy 
implementation is critical. Ongoing capacity 
development of city staff and stakeholders is 
vital for energy development. Local CBOs, 
NGOs and research institutions have an 
important contribution to make to local level 
energy development and a sound network 
for ongoing consultation in local level policy 
development is important.
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Shifting to more sustainable city 
energy profiles: a modeling exercise 

After developing an understanding of the current energy profile of cities, including the associated 
sustainability challenges, it becomes important to explore the possible impacts of various 
interventions aimed at moving cities to a more sustainable future.  This section briefly looks at 

a range of generic renewable energy and energy efficiency options that are applicable to most cities, and 
takes the first steps to assessing the potential impact of such options – both on energy consumption as 
well as CO2 emissions.

The options explored are as follows:

Residential sector:

• Solar water heaters (SWH) – this technology significantly reduces the water heating energy inputs 
required in households, and is financially viable in middle and high income households, although 
making them affordable to low-income households remains a challenge.

• Ceilings in low-income households – currently, most low-income households are built without 
ceilings, yet ceilings greatly reduce the space heating requirements of households and increase 
comfort levels in general.

• Efficient lights (compact fluorescent light bulb or CFLs) – these lights save a significant amount of 
energy and money, and are appropriate for all households.

Commercial and Government sectors:

• Efficient lights (CFLs and tube fluorescents) – CFLs should replace all incandescent lights in 
commercial and government facilities (excluding purpose-fitted downlighters, spotlights or dimmable 
circuits), and efficient fluorescent tubes with electronic ballasts are cost-effective alternatives to 
conventional tubes.

• Heating, ventilation and cooling (HVAC) efficiency – simple behaviour change and system 
adjustments can typically save 10% of building HVAC energy consumption.

Industrial sector:

• General 15% increase in efficiency across the board – industrial energy efficiency opportunities vary 
greatly, and therefore it is not easy to select a few specific, generalizable efficiency interventions.  
The 15% “across the board” figure used here corresponds to the national efficiency target set for his 
sector, and is generally considered realistic.
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Transport sector:

• Modal shift from private vehicles to public transport – this shift is widely recognized as being 
essential for a more sustainable city transport profile, from a broad economic, energy efficiency, 
emissions reduction and welfare perspective.  A 10% shift from private vehicles to public transport 
(bus and train) is used here.

• Introducing biodiesel into the fuel mix – the biofuels industry is fast growing in the country, with 
strong national government support, and it is realistic to expect 10% of diesel to be biodiesel in the 
short to medium term.

Electricity supply:

• Wind electricity generation – although presently only considered for windier, coastal areas, some 
coastal cities are looking to wind generation to meet their renewable energy ambitions, and a number 
of commercial wind farms are likely to be established in the short to medium term.

While many of the above options are economically viable, capital outlay for interventions such as SWHs 
and ceilings are often prohibitive – particularly for low-income households. The need for carefully 
designed financing and possibly subsidies is therefore clear if significant headway is to be made with 
mass implementation of such options.

Transport modal shift from private vehicles to public transport is also relatively demanding, often 
requiring substantial investment in public transport facilities. However, most cities have identified this 
as a priority area of attention, and are formulating clear strategies to achieve such a shift.

Impact of energy efficiency and renewable energy interventions

Estimating the reduction in energy 
use, or potential penetration of 
renewable energy options listed 
above, was based on energy 
modeling undertaken in several 
South African cities.  In practice city 
characteristics vary significantly, 
and efficiency and renewables 
opportunities will differ, and 
therefore the estimated impacts 
shown in the below table should be 
seen as indicative.  Increased accuracy 
requires further detailed individual 
city modeling work, which has not 
yet been undertaken. 



117

M o d e l l i n g  e x c e r c i s e

Sector Intervention Adoption scenario by 2025 % tot energy saved by 
2015

% tot energy saved 
by 2025

Residential SWH Low 15% of households 0.20% 0.30%

  Med 50% of households 0.40% 0.60%

  Hi 100% of households 1.00% 2.10%

 Ceilings Low 10% of low income households 0.00% 0.10%

  Med 50% of low income households 0.15% 1.00%

  Hi 100% low income households 0.30% 1.80%

 CFLs Low 10% of households 0.00% 0.10%

 Med 50% of households 0.15% 0.30%

 Hi 100% of households 0.30% 0.60%

Commercial HVAC 100% buildings save 10% 0.10% 0.20%

 CFLs 100% of buildings 0.10% 0.25%

Government CFLs 100% of buildings 0.01% 0.01%

 HVAC 100% of buildings save 10% 0.01% 0.02%

Industrial General efficiency All save 15% by 2014 * 6.00% 7.50%

Transport Modal shift Train 10% private vehicles to train 3.10% 6.00%

 Bus 10% private vehicles to bus 1.20% 2.00%

 Taxis to diesel 100% of taxis diesel 0.17% 0.28%

 Biodiesel 10% of diesel 1.00% 1.70%

Elec supply Wind generation 10% of elec from wind 1.40% 2.60%

* corresponding to national Energy Strategy target timeframe

Estimated impacts of energy efficiency and renewable energy interventions based 
on energy modelling undertaken in various South African cities interventions

The data indicates that, through a combination of energy efficiency and renewable energy interventions, 
significant savings can be realized, and clear shifts to a more sustainable energy profile can take place.  
Major impacts can result from transport modal shifts from private vehicles to public transport, and 
industrial energy efficiency.  

From the perspective of changing the total city energy profile, the importance of thinking big, and 
implementing mass rollout of solar water heaters, ceilings and efficient lighting programmes, for 
example, is illustrated (e.g. a 10% SWH penetration target will not shift the overall city energy profile 
significantly).  However, from an economic and social point of view, these interventions are clearly 
beneficial, at whatever scale they are implemented.  

The value of implementing on several different fronts, in all sectors, is apparent if cities are to shift to 
significantly more sustainable profiles.  It is important to note that many of these options make good 
financial sense and require little or no up-front capital outlay, and therefore can and should be pursued 
without delay.  Solar water heaters, efficient lighting, industrial energy efficiency, and HVAC efficiency 
improvements are amongst these. 

Several cities are setting energy efficiency, renewable energy, and even CO
2 

reduction targets for 
themselves.  The Cape Town Declaration, which has been adopted by some cities, includes targets around 
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Table 6.1 Potential impact on cities of energy efficiency and renewable energy 
interventions

South africa ‘Big six’ metros
Industrial cities 
(4)

Non-industrial 
cities (5)

Total /average

Population 46,586,607 15,378,532 1,885,462 2,111,888 19,375,882

Population – percentage of SA  total 33.01% 4.05% 4.53% 42%

Energy demand/year (GJ) 2,717,859,800 683,739,856 289,100,995 52,488,900 1,025,329,751

Energy demand – percentage of SA total 25.16% 10.64% 1.93% 38%

20 year projections (GJ)*      

Estimated tot energy use/yr in 20 years    1,107,658,567     468,343,612       85,032,017   1,661,034,196 

Renewable Energy (RE) scenarios: RE supply %     

10% SWH, 10% biodiesel 2.00%         22,153,171         9,366,872         1,700,640       33,220,684 

50% SWH, 10% biodiesel 2.30%         25,476,147       10,771,903         1,955,736       38,203,787 

10% SWH, 10% biodiesel, 10% wind 4.60%         50,952,294       21,543,806         3,911,473       76,407,573 

100% SWH, 10% biodiesel 3.80%         42,091,026       17,797,057         3,231,217       63,119,299 

100% SWH, 10% biodiesel, 10% wind 6.40%         70,890,148       29,973,991         5,442,049      106,306,189 

Energy Efficiency (EE) scenarios: ** EE saving %

Short-term financially viable EE options 1.20%         13,291,903         5,620,123         1,020,384       19,932,410 

Med-term financially viable EE options 9.90%       109,658,198       46,366,018         8,418,170      164,442,385 

Implementation of all EE options 14.70%      162,825,809       68,846,511       12,499,707      244,172,027 

TOTAL energy savings potential (EE and SWHs) ***

Low (easy wins) 1.48%         16,360,117         6,917,435         1,255,923       24,533,475 

Med 12.46%       137,981,028       58,341,564       10,592,438      206,915,030 

Hi (all inclusive) 18.76%       207,763,517       87,847,211       15,949,455      311,560,184 

RE Target achievement (excl SWHs)    

Low (biodiesel) 1.70%         18,830,196         7,961,841         1,445,544       28,237,581 

Hi (biodiesel, wind) 4.30%         47,629,318       20,138,775         3,656,377       71,424,470 

CO
2 cumulative savings over 20 years (tot RE & EE) – tons     

Low (easy wins)         79,441,075       33,589,520         6,098,481      119,129,077 

Med      353,996,632     149,677,948       27,175,385      530,849,965 

Hi (all inclusive)        576,541,665     243,775,125       44,259,578      864,576,368 

NOTES

* All savings or reductions are from ‘business as usual’ projections

** Detail on EE scenarios:

    Short-term financially viable EE options  Ceilings (low), Residential CFLs (hi), Commercial CFLs & HVAC,  
       Govt CFLs & HVAC

  Med-term financially viable EE options  above plus: SWH (med), Ceilings (med), Industrial efficiency, taxis  
       to diesel 

     Implementation of all EE options   above ‘hi’ scenarios plus: Ceilings (hi), Modal shift (half bus, half train)

*** Detail on total EE and SWH saving potential:

 Low (easy wins)     SWH (low), Ceilings (low), Residential CFL (hi), Commercial & Govt  
       CFLs & HVAC

 Med      above plus: SWH (med), Ceil (med), Industrial efficiency, modal shift  
       (bus), taxi to diesel

 Hi (all inclusive)     all above ‘hi’ scenarios, modal shift to train (not bus)
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renewable energy introduction, SWH, and low-income household ceilings, for example.  Examples of 
targets which are typical of those being set by cities embarking on a sustainable energy path are:

– 10% of energy supply to be from renewable energy by 2020

– 10% SWH penetration to households by 2010, 50% by 2020

– 10% modal shift from private vehicles to public transport by 2020

– 5% CO2 reduction by 2010, 25% by 2020

The tables suggest that it is relatively easy to reduce energy consumption by 10 to 15% from “business 
as usual” levels through energy efficiency, while a 10% renewable energy target is likely to require a clear 
strategy and investment policy if it is to be achieved.

The above analysis indicates that huge carbon dioxide savings can be realized from sustainable energy 
interventions in South African cities – between 119 million and 864 million tons in the next 20 years. 
CO

2
 reduction targets of between 15 and 20% over 20 years appear to be manageable for cities through 

efficiency and renewables interventions.

Further more detailed energy modeling of cities is planned to obtain greater clarity on feasible 
implementation options for each city and improve the accuracy of energy and emissions impact 
projections.
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Overall it is clear that, because of the significant role played by cities in the national energy profile, and 
because cities influence energy characteristics within their boundaries strongly, they are a critical part 
of any national sustainable energy strategy, and will be key players in meeting the energy efficiency and 
renewable energy targets set by national government.
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In conclusion: taking city energy 
issues forward

An urban energy research agenda

This review has involved an extensive exploration and pooling of city energy data. Ongoing 
monitoring of South African city energy and development will require a thorough review of this 
process and distillation of ideas, measures and data into a set of indicators that will stand over 

time and across boundaries. Capacity needs to be built with cities around data capture and critical data 
issues raised within this exercise need to be taken up with the relevant institutions, such as Eskom, 
Statistics South Africa (Stats SA), the South African Petroleum Industry Association (SAPIA), etc. 

An urban energy research agenda needs to be pursued. This review raises some initial considerations, 
but highlights the need for more extensive, thorough, ongoing data analysis and research to support the 
critical role of cities in the development of South Africa.

Energy services to meet basic needs

Poverty is the most challenging issue facing South African cities. Energy is necessary for human 
development, and thus providing access to a reliable, efficient, clean and affordable source of energy for 
all citizens remains a critical issue for our cities. The National Electrification Programme (NEP) requires 
ongoing financial and political support and the Basic Electricity Support Services Tariff (BESST) needs 
to be reviewed to ensure that the poorest are included within this poverty alleviation measure. The NEP 
concept and supporting BESST should also be broadened to include a range of suitable fuels.

Access to energy needs to be understood to be broader than simply electricity connection. Different 
fuels have different costs and efficiencies per application (cooking, heating, lighting). Some needs, such 
as household warmth, may be met through a service (notably ceilings and plastering in houses) that 
does not require additional energy supply. An “energisation” programme would involve developing a 
flexible supply of energy carriers and services to best meet people’s energy needs. A national energisation 
programme could further include empowerment and local economic development through supporting 
small energy business development at the local level. 

Data indicates that substantial use of dirty, more dangerous fuels continues amongst the poorest in South 
African cities and is particularly high in cities with a substantial poor, mainly black, rural component. 
Indications are that usage of these energy sources will increase over the next 20 years. Any energisation 
programme must therefore continue to include fuel and appliance safety standard setting and monitoring 
and consumer safety awareness campaigns, alongside efforts to provide households with access to cleaner, 
safer, more affordable and reliable fuels. Government’s existing efforts around the substitution of paraffin 
with similar, but safer fuels, notably ethanol-gel, should continue to receive support.
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One of government’s flagship programmes has been the national housing programme. However current 
housing form may “condemn” poor households to a lifetime of high energy costs. All social housing 
should include ceiling and plastering within the top structure, as this can substantially improve the 
thermal conditions within a house, relieving poor households of the need to use energy to heat the 
home. This will assist households to better meet other basic needs and meet service payment. This also 
has critical links to the health of the country. Burning dirty fuels, such as wood, coal or paraffin, in the 
house can contribute to respiratory-related deaths, particularly amongst children, the elderly or infirm. 
Those who cannot afford to burn the additional fuel required to keep warm suffer cold and related 
health impacts. The cost of ill health is picked up elsewhere – within the already overburdened health 
system and economy.  

Local economic development

Given the change in the global environment resulting from climate change, South Africa will soon be 
challenged in terms of its competitive advantage through cheap, dirty coal-based energy. Within the 
upcoming challenges, cities need to take a position on their own economic and related energy policies, 
rather than simply being the “downstream” flow of national directives. City Integrated Development 
Plans (IDPs) need to include strong local economic development programmes and approaches. Energy 
is central in this.

Local economic development requires that cities begin to work with the marginalized areas of poverty 
in their sprawling townships. Key to this is providing energy services to make an economic base in these 
areas viable.

Vast economic discrepancies exist within cities, and are also apparent between cities (such as the big 
metros and ex-homeland towns) and between cities and their regional or provincial hinterland. While 
much of the global language is about cities as competing islands, cities in fact need to identify their 
forward and backward linkages and the levels of responsibility that this brings. For example, much 
of the wealth of Johannesburg is based on the dirty, heavy industry of Sedibeng, and many workers in 
the big metros have families resident in King Sabata and other such towns – what are the linkages and 
responsibilities that cities wish to take forward in this regard? 

Energy efficiency and sustainable energy management

Mid-high income households in South African cities are high consumers of coal-fired electricity. This 
household energy and carbon impact may be substantially reduced through greater efficiency. This can be 
easily achieved through the roll-out of the appliance labelling programme, information and awareness, 
solar water heating and energy-efficiency building initiatives, programmes, regulations and by-laws. A 
stepped-tariff for electricity consumption may support energy efficiency while ensuring that electricity 
remains affordable to poor households.

Local government energy management and monitoring systems will help local government to be more 
effective in their energy use. However, these must link energy inputs to service outputs to ensure that 
“efficiency” is not achieved at the cost of service delivery. Where service delivery is ‘outsourced’ it is 
critical that energy for services delivered is well monitored within service delivery contracts.
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Integrated energy and transport planning and city energy strategies

An integrated approach to energy planning, through the development of city energy strategies, provides 
cities with a mechanism through which to approach many of the issues raised within this report. In order 
for these to be effective, however, political support is critical – both locally and at a national level.

Cities face substantial challenges regarding energy service delivery and local economic development. 
Possibly the greatest energy challenge facing South African cities is the issue of establishing sustainable 
transport systems. Transport is a vast area, which is merely touched upon within this report. At its most 
simple, city planning needs to prioritize the development of public transport systems. 

Ongoing capacity support for city councillors and officials is vital if cities are to be able to realize 
their key role as leaders within South African sustainable development. In the short term, funded 
programmes, such as the SEED Phase 3, will supply much-needed training, information and capacity 
support to some cities. However, a longer-term support solution, for all cities across the country, needs 
to be considered.
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Summary of Relevant Acts and Policies 
The following table presents a summary of the relevant acts and policies that may influence the implementation of local level energy strategies, policies and/or programmes. 

Global processes

Legislation / Policy Summary of Key Provisions

Kyoto Protocol to the UN FCCC 

2002

SA ratified in 2002

It does not commit developing countries like S.A. to any quantified emissions targets in the first commitment period (2008-2012).

Johannesburg Plan of 

Implementation World Summit 

on Sustainable Development 

2002

The Johannesburg Plan of Implementation, the outcome of the World Summit on Sustainable Development held in Johannesburg 

in 2002, highlights areas of key importance in terms of meeting sustainable development in terms of economic development, 

social development and environmental protection.  The key focus areas of the Plan of Implementation include

• Poverty eradication

• Changing unsustainable patterns of production and consumption

• Protecting and managing the natural resource base of economic and social development

• Sustainable development in a globalizing world

• Health and sustainable development

• Sustainable development for Africa

The outcomes should benefit, in particular, women, youth, children and vulnerable groups

Millennium Development Goals 

2000

The eight Millennium Development Goals (MDGs) – which range from halving extreme poverty to halting the spread of HIV/AIDS 

and providing universal primary education, all by the target date of 2015 – form a blueprint agreed to by all the world’s countries 

and all the world’s leading development institutions. They have galvanized unprecedented efforts to meet the needs of the world’s 

poorest.  The eight Millennium Development Goals are to:

• Eradicate extreme poverty and hunger

• Achieve universal primary education

• Promote gender equality and empower women

• Reduce child mortality

• Improve maternal health

• Combat HIV/AIDS, Malaria and other diseases

• Ensure environmental sustainability

• Develop a global partnership for development.  

National Acts and Policies
Legislation / Policy Summary of Key Provisions

The Constitution of the Republic 
of South Africa (Act 108 of 
1996)

Section 102 of the Constitution states that the Province has the legislative authority ‘to pass legislation in and for its province with 
regard to any matter within the functional list of Schedule 4, and any matter outside these functions yet delegated to the province by 
national legislation.
Schedule 4 of the Constitution lists three ‘Areas of Concurrence Legislative Competencies’
Area A – includes airports, environment, health services, housing, nature conservation, provincial public transport, regional 
planning & development, provincial & municipal roads, industrial and urban & rural development
Area B – includes 
• Provincial public enterprises in respect of the functional areas of this Schedule
• Provision & administration of gas and electricity supply systems
• Public Works as assigned by functions listed in the Constitution
Local authorities have the right to govern on matters of air pollution, building regulations, electricity and gas reticulation, and 
municipal planning. 

Energy

DME Draft Energy Efficiency 
Strategy (2004)

The draft document is the first energy efficiency strategy for South Africa.  It takes its mandate from the White Paper on Energy 
Policy and links energy sector development with national socio-economic development plans.  It provides specific targets for 
reduction in energy demand by 2014 within given demand sectors, with an overall target of 12% reduction in consumption
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Legislation / Policy Summary of Key Provisions

White Paper on the Promotion 

of Renewable Energy (2004)

The Department of Minerals Energy published the White Paper on renewable energy to supplement the White Paper on Energy 

(1998).  It sets out Government’s vision, policy principles, strategic goals and objectives for promoting and implementing 

renewable energy. The White Paper addresses four key strategic areas: financial instruments, legal instruments, technology 

development, and awareness-raising, capacity building and education.

It sets a medium (ten-year) target of 10 000 GWh (0.8 Mtoe) renewable energy contribution to final energy consumption by 

2013, to be produced mainly from biomass, wind, solar and small-scale hydro.  The renewable energy is to be utilised for power 

generation and non-electric technologies such as solar water heating and bio-fuels. This is approximately 4% (1667 MW) of the 

projected electricity demand for 2013 (41539 MW) – equivalent to replacing two (2x 660 MW) units of Eskom’s combined coal 

fired power stations. This is in addition to the estimated existing (in 2000) renewable energy contribution of 115 278 GWh/annum 

(mainly from fuelwood and waste). Government will use a phased, managed and partnership approach to renewable energy 

projects that are well conceived and show the potential to provide acceptable social, environmental and financial returns for all 

investors and stakeholders.

A regulatory framework for electricity tariffs will be required to guide the NER in its role as regulator over electricity supply 

industry in its approach to renewable energy implementation. Technology support centres will be established within existing 

research and development institutions for technology development and certification. Renewable Energy Fund will be operated 

by the Central Energy Fund to finance implementation of renewable energy initiatives. Government could lead in setting demand 

and supply targets for financial investment in renewable energy programmes. There is a lack of information on renewable energy 

options for the consumer. Technologies considered to be implemented in the short term include biomass, micro-hydro, solar and 

wind. Regulations for power generator’s tariffs to be based on full cost accounting

National Energy Bill 2004 To provide for the establishment of the National Energy Advisory Committee; to provide for the establishment of the National 

Energy Data Base and Information System; to provide for integrated energy planning; to provide for renewable energy and energy 

efficiency matters; to provide for energy safety, health and environmental matters; to provide for energy access by households; to 

provide for international energy obligations 

National Energy Regulator’s 

Integrated Resource Plan 2004 

In the light of the Energy Policy White Paper for South Africa and the recent government initiatives for restructuring of the ESI, 

the NER introduced the development of a National Integrated Resource Plan (NIRP) as an independent information source to 

stakeholders and decision-makers for insuring security of the supply.  The first National IRP (NIRP1) was completed and published 

in March 2002. At the beginning of the year 2003, the NER established the NIRP Advisory and Review Committee (ARC) with the 

function to provide wide stakeholders’ guidance and contribution to the NIRP development process.

National Energy Regulator’s 

Regulatory Policy for Energy 

Efficiency and Demand-Side 

Management 2004

This policy identifies problems of peak generation capacity requirement in the near future and the inefficient end-use of electricity.  

It also examines the current regulatory mechanisms of implementing energy efficiency and demand side management (EEDSM) 

programmes through Eskom.  

National Energy Regulator Act 

40 of 2004

To establish a single regulator to regulate the electricity, piped-gas and petroleum pipeline industries

Integrated Energy Plan (2003) The Department of Minerals and Energy (DME) published an integrated energy plan (IEP) at the end of 2003. The plan is 

essentially a framework for taking decisions on energy policy and for the development of different energy sources and energy 

technologies in the country. The IEP also carries out different exercises to help evaluate the associated pollution of each scenario 

including the emissions of greenhouse gases.

Electricity Distribution 

Industry Restructuring Bill 

(April 2003)

The Electricity Distribution Industry (EDI) Restructuring Bill, published in April 2003, provides for the establishment a national 

framework for the restructuring of the distribution industry, the creation of regional electricity distributors, and the management 

of the restructured electricity distribution industry. The Bill followed the Restructuring Blueprint issued by the Department of 

Minerals & Energy in 2001.  The Blueprint sets out the objectives with the restructuring of the South African EDI.  It further 

addresses some of the pertinent issues with respect to the formation and transfer of resources to regional electricity distributors.

The  Petroleum Pipelines Act 

60 of 2003

The Bill seeks the establishment of a national regulatory framework for petroleum pipelines, and provides for the licensing of 

persons involved in the manufacturing or sale of petroleum products.

The Gas Regulator Levies Act 

75 of 2002

The Act provided for the imposition of levies by the National Gas Regulator.

The Gas Act 48 of 2001 Made for the orderly development of the piped gas industry and established a National Gas Regulator.

The Eskom Conversion Act 13 

of 2001

The Act changed Eskom into a public company.
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Legislation / Policy Summary of Key Provisions

Environmentally Sound Low 

Cost Housing DRAFT (Dept of 

Housing) 1999

The task team focused on the product being delivered through the National Housing Program and no- and very low-cost options. 

Identifies three major aspects to the development of environmentally sound low cost housing, one of which is energy efficiency.  

Recommendations are drafted with the intention to be incorporated into the Dept of Housing’s Norms and Standards. However, this 

document is limited to general recommendations that can be implemented by developers or individuals building houses under the 

Housing program.

National Nuclear Regulation 

Act 47 of 1999

The Act amended the governance of nuclear energy

South African Energy and 

Demand Efficiency (SAEDES) 

Guidelines (DME) 1999

Draft framework of technical and performance provisions for new and existing commercial buildings.  Conformance is completely 

voluntary.

• Applies to new and existing buildings, portion of buildings and complexes.  Includes a building envelope, equipment and 

systems for heating, ventilation, air conditioning, service water heating, energy distribution, lighting, and renewable energy 

sources.

• Purpose - to reduce building energy consumption and / or demand, to improve energy and cost effectiveness within the 

commercial building sector.  Objectives don’t include any targets.

• Recognises that energy consumption is linked to life-cycle of the physical infrastructure.

• Highlights the need to encourage both efficiency and renewable energy strategies, especially passive solar and natural 

lighting, which are of low-cost.

White Paper on Energy Policy 

for Republic of S.A. (1998)

Overall goals

• Stimulate economic development

• Promote access to electricity

• Improve energy sector governance

• Manage health and environmental impacts

• Security of supply through diversity (national issue rather than being applicable to more localised planning)

Makes provision for 

• Independent Power Producers - Open non-discriminatory access to transmission system.  Multiple player entry to electricity 

supply to be encouraged.

• Regional Electricity Distributors (REDS) - will be established, and be owned by government.

• Promoting universal access to electricity 

• IRP required for further electricity supply investments and decommissioning of old plant

• Environmental levy on energy sales to be investigated

Electricity Amendment Act 60 

of 1995

The Electricity Act of 1987 further amended to establish the NER as a juristic body; to make provision for the appointment, 

conditions of employment and functions of the chief executive officer and employees; and for the funding and accountability of the 

NER. The objectives of the NER are given as:

• eliminating monopolies in the generation and sales/supply sectors;

• rationalising end-use prices and tariffs;

• giving customers the right to choose their electricity supplier;

• creating an electricity market;

• introducing competition into the industry, especially in the generation sector;

• addressing the impact of generation, transmission and distribution on the environment;

• permitting open, non-discriminatory access to the transmission system; and

• levelling of the playing fields between distributors of electricity.

Nuclear Energy Act 3 of 1993 To bring all nuclear activities funded by the state under the control of the atomic energy, with specified exceptions.

Eskom Act 40 of 1987 Defines the responsibilities of Eskom

Electricity Act 41 of 1987 Defines the structure, functions and responsibilities of the Electricity Control Board, and assigns the sole right of electricity supply 

within municipal boundaries to local government authorities.

Electricity Amendment Act 58 

of 1989

Amends the Electricity Act, 1987 to provide for a levy on electricity; ensuring that a license shall not be required for the generation 

of electricity; and to provide for the transfer of servitudes on the transfer of undertakings; and other incidental matters.

Electricity Amendment Act 46 

of 1994

Amends the Electricity Act, 1987 by providing for the continued existence of the Electricity Control Board as the National Electricity 

Regulator (NER), and applying certain provisions of the Act to other institutions and bodies.
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Legislation / Policy Summary of Key Provisions

Central Energy Fund Act 38 

of 1977

Historically focused on management of crude oil and locally produced hydrocarbons

Could be used to extend the operational support available to renewable programs

Sustainable Energy  and 

Climate Change Partnership 

- Indicators

Analysis of sustainability indicators based on SEW framework

Closest to sustainability on targets on indicators for access to electricity, resilience to external impacts and burden of energy 

investments on public sector.

Performs worst on indicators for carbon emissions per capita and energy intensity.

Equalization Fund Could be used to extend the operational support available to renewable programs.

Environment

Draft National Strategy on 

Cleaner Production and 

Sustainable Consumption 2005

The strategy is being prepared by DEAT through the implementation of the Johannesburg Plan of Implementation (JPOI), 

with particular reference to the implementation of recommendations as contained in Chapter 3 on sustainable consumption 

and production. These speak to adopting principles of cleaner productioin,  i.e., continuous application of an integrated and 

preventative strategy applied to products, processes, and services so as to increase eco-efficiency and reduce risks to humans and 

the environment, by using a full life-cycle approach, and promoting the practices of sustainable consumption, ie, use of services 

and related products which respond to basic needs and bring a better quality of life while minimizing the use of natural resources 

and toxic materials as well emissions of waste and pollutants over the life-cycle so as not to jeopardize the needs of future 

generations. 

National Environmental 

Management: Air Quality Act 

39 of 2004

The object of this Act is —

(a) to protect the environment by providing reasonable measures for—

 (i) the protection and enhancement of the quality of air in the Republic; 

 (ii) the prevention of air pollution and ecological degradation; and

 (iii) securing ecologically sustainable development while promoting justifiable economic and social development; and

(b) generally to give effect to section 24 (b) of the Constitution in order to enhance the quality of ambient air for the sake of 

securing an environment that is not harmful to the health and well-being of people.

National Climate Change 

Response Strategy 2004

The need for a national climate change policy for South Africa was identified as an urgent requirement during the preparations 

for the ratification of the UNFCCC in 1997. The policy document is a strategic document that outlines the global and national 

implications of climate change and clearly indicates the steps or actions to be taken by the government and other players to 

respond at a national level to the challenges posed by climate change. 

Disaster Management Act 57 

of 2002

• National Disaster management framework must be established by Minister 

• National Disaster Management Advisory Forum and Management Centre will consist of representatives from local government 

• Each municipality must establish and implement policy framework 

• Each municipality must establish a disaster management centre 

• This plan must form an integral part of the community’s the integrated development

National Environmental 

Management Act 107 of 1998

Principles include:

• Environmental management must place people and their needs at the forefront of its concern and serve their physical, 

psychological, developmental, cultural and social interest equitably

• Sustainable development should consider that the use of non-renewables is responsible and equitable, and takes into account 

the consequences of the depletion of the resource, and that the use of renewables and their ecosystems of which they are part 

is not jeopardized.

• There must be intergovernmental coordination and harmonization of policies, legislation and actions relating to the 

environment

Transport

Integrated Transport Plan 

– Minimum requirements in 

terms of the National Land 

Transport Transition Act 

(2003)

The Integrated Transport Plan is prepared in terms of Section 27(1) of the National Land Transport Transition Act No 22 of 2000, 

and will be submitted to the relevant Provincial MEC as well as the National Minister of Transport for Adoption.  The document 

should be a comprehensive transport plan for managing and developing the transport system for the local authority.

National Land Transport 

Transition Act  22 of 2000

This Act prescribes those policies, principles, requirements, guidelines, frameworks, norms and standards that necessarily must 

be the same for all the provinces of the Republic, and other matters contemplated in section 146(2) of the Constitution, in order 

to achieve and deal effectively with the transformation and restructuring of the land transport system of the Republic nationally, in 

the process introducing and establishing the new land transport system for the Republic as a whole.
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Legislation / Policy Summary of Key Provisions

National Road Traffic Act No 

93 of 1996

To provide for road traffic matters which shall apply uniformly throughout the Republic and for matters connected therewith.  

Matters mentioned in the Act include fitness of vehicles, transport of dangerous good and the payment of fines related to road 

traffic infringements

The National Land Transport 

Strategic Framework

The National Land Transport Strategic Framework must serve to guide land transport planning countrywide and must not derogate 

from the constitutional planning functions of the provinces and municipalities.  The National Land Transport Strategic 

Framework must 

• Set out national policy with respect to land transport;

• Promote the integration of national, provincial and local land transport planning;

• Set out a general strategy for rail transport nationwide, including long-distance passenger trail and a commuter rail 

concessioning strategy;

• Set out the national key performance indicators; and

• Set out a general strategy for land transport and the environment.  

Local Government

Municipal Structures 

Amendment Act 1 of 2003

• Regulation of transitional measures when municipalities are being established and disestablished

• Regulation of how the number of councillors are determined

• Specifies functions and powers of the district municipality

Municipal Finance 

Management Act 56 of 2003

To secure sound and sustainable management of the financial affairs of municipalities and other institutions in the local sphere of 

government; to establish treasury

norms and standards for the local sphere of government

Municipal Systems Act 32 of 

2000

Establishes a framework for planning, performance management systems, effective use of resources, and organisational change in 

a business context.  Core components include:

• Each municipality must adopt a single integrated development plan that links and co-ordinates the schemes and proposals for 

an area’s development.  It forms a policy framework and a basis on which annual budgets must be drawn.

• Process for planning, drafting, adopting and reviewing integrated development plans

Mandates that each municipal policy must adopt and implement a tariff policy for the municipal services delivered that, among 

other things:

• Provides access to basic services to the poor using tariffs that cover only operating and maintenance costs

• Differentiates between categories of users

• Is set at levels that ensure financial sustainability

Determines mechanisms for provision of municipal services

Municipal Structures Act 117 

of 1998

Contains criteria for determining when an area must have a Category A, B, or C municipality. Sets out the functions and powers of 

municipalities which include:

• Functions and powers must be divided between district and local municipalities

• Bulk supply of electricity that affects a significant portion of municipalities in the district (84,c).

White Paper on Local 

Government 1998

This White Paper spells out the framework and programme in terms of which the existing local government system will be 

transformed. It establishes the basis for a system of local government which is centrally concerned with working with local citizens 

and communities to find sustainable ways to meet their needs and improve the quality of their lives.

Municipal Infrastructure 

Investment Unit

Five year initiative to develop a market for technical assistance for project preparation for municipal infrastructure and services.  

Scope:

• Grant funding to hire private sector expertise for project preparation

• Technical assistance and advice in the process of structuring PPPS.

Applicable to, among other things, transport and power generation and distribution.
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Legislation / Policy Summary of Key Provisions

Consolidated  Municipal 

Infrastructure Programme 

(CMIP)

To further the aims of the Reconstruction and Dev.  Programme (RDP) (which emphasises development and upgrading of 

household infrastructure) by:

• Provision of household and road infrastructure - including electricity, streetlights and transport

• Enhancing development in the delivery process through capacity building and job creation.

Capital grants to municipalities over a 10 year period.  R 3000/per site per low income household - i.e. households with an income 

of less than R3500/month.

CHIMP consolidates existing grants for municipal infrastructure, such as municipal infrastructure program, extension of the 

municipal infrastructure program, and bulk connector infrastructure grants, into a single funding process.

Intergovernmental Co-operation

Intergovernmental Relations 

Framework Act 13 of 2005

The object of this Act is to provide within the principle of co-operative government 10 set out in Chapter 3 of the Constitution a 

framework for the national government,

provincial governments and local governments, and all organs of state within those governments, to facilitate co-ordination in the 

implementation of policy and legislation,

including-

(a) coherent government; 

(b) effective provision of services;

(c) monitoring implementation of policy and legislation; and

(d) realisation of national priorities.

Development Facilitation Act 

67 of 1995

• To introduce extraordinary measures to facilitate and speed up the implementation of reconstruction and development 

programmes and projects in relation to land; 

• to provide for the establishment of a Development and Planning Commission for the purpose of advising the government on 

policy and laws concerning land development at national and provincial levels; 

• to provide for the establishment in the provinces of development tribunals which have the power to make decisions and 

resolve conflicts in respect of land development projects; 

• to facilitate the formulation and implementation of land development objectives by reference to which the performance of 

local government bodies in achieving such objectives may be measured; 

• to provide for nationally uniform procedures for the subdivision and development of land in urban and rural areas so as to 

promote the speedy provision and development of land for residential, small-scale farming or other needs and uses; 

Provincial Policy

Western Cape Provincial Spatial 

Development Framework, July 

2005

This report describes the Western Cape’s Provincial Spatial Development Framework (WCPSDF). The purpose of the WCPSDF is to:

• Be the spatial expression of the Provincial Growth and Development Strategy (PGDS);

• Guide municipal (district, local and metropolitan) Integrated Development Plans (IDPs) and Spatial Development 

Frameworks (SDFs) and provincial and municipal Spatial Development Plans (SDPs);

• Help prioritise and align investment and infrastructure plans of other provincial departments, as well as national 

departments’ and parastatals’ plans and programmes in the Province;

• Provide clear signals to the private sector about desired developmentdirections;

• Increase predictability in the development environment, for example by establishing “no go”, “maybe” and “go” areas for 

development; and,

• Redress the spatial legacy of apartheid.
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Buffalo City

Demographics
Population (2004) 702,671
Population as % national population 1.51%
Population growth 2001-2004 (%) 0.11%
Population density (people/km2) 279

Gross Value Add
GVA (Rands) R 15,298,248,000.00
GVA as % national GDP 1.11%
GVA growth 2001-2004 (%) 12.19%

Energy Usage
Energy demand (GJ) 18,226,570 GJ
Energy demand as % national energy consumption 0.67%
Energy growth 2001-2004 1,652,128 GJ
Energy/capita 26 GJ
Energy/household
Energy/unit GVA (KJ/Rand) 1,191.42

Electricity Usage
Electricity consumption (kWh) 1,305,568,323
Electricity consumption as % national consumption 0.58%
Electricity consumption/capita 1,858.01
Electricity consumption/household
Access: % households NOT using electricity for lighting 31

Carbon Emissions
Global emissions (tonnes CO2) 2,449,144 t
Global emissions/capita 3.49 t
Global emissions/unit GVA (tonnes C02/R100 000 Rand) 16.01

Local Authority
Local authority energy consumption (GJ) 26,402 GJ
Local authority energy consumption (KJ) /capita 38 KJ
Local authority carbon emissions (tonnes CO2) 8,068 t
Local authority carbon emissions/capita (kg CO2) 11 kg

Energy Related Accidents

1126

160

Estimated incidences of child hospitalisation for paraffin 
ingestion
Estimated incidences of child hospitalisation for paraffin 
ingestion per 100 000 population
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City of Cape Town

Demographics
Population (2004) 3,069,404
Population as % national population 6.59%
Population growth 2001-2004 (%) 6.09%
Population density (people/km2) 1228

Gross Value Add
GVA (Rands) R 148,012,468,000.00
GVA as % national GDP 10.77%
GVA growth 2001-2004 (%) 5.83%

Energy Usage
Energy demand (GJ) 135,791,249 GJ
Energy demand as % national energy consumption 5.00%
Energy growth 2001-2004 12,695,882 GJ
Energy/capita 44 GJ
Energy/household
Energy/unit GVA (KJ/Rand) 917.43

Electricity Usage
Electricity consumption (kWh) 11,874,000,000
Electricity consumption as % national consumption 5.24%
Electricity consumption/capita 3,868.5
Electricity consumption/household
Access: % households NOT using electricity for lighting 9

Carbon Emissions
Global emissions (tonnes CO2) 19,736,885 t
Global emissions/capita 6.43
Global emissions/unit GVA 13.33

Local Authority
Local authority energy consumption (GJ) 1,784,704 GJ
Local authority energy consumption (KJ) /capita 581 KJ
Local authority carbon emissions (tonnes CO2) 300,691 t
Local authority carbon emissions/capita (kg CO2) 98 KJ

Energy Related Accidents

2033

66

Estimated incidences of child hospitalisation for paraffin 
ingestion
Estimated incidences of child hospitalisation for paraffin 
ingestion per 100 000 population
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eThekwini Municipality

Demographics
Population (2004) 3,269,641
Population as % national population 7.02%
Population growth 2001-2004 (%) 5.81%
Population density (people/km2) 1427

Gross Value Add
GVA (Rands) R 123,609,411,000.00
GVA as % national GDP 8.99%
GVA growth 2001-2004 (%) 17.61%

Energy Usage
Energy demand (GJ) 127,271,937 GJ
Energy demand as % national energy consumption 4.68%
Energy growth 2001-2004 22,441,802 GJ
Energy/capita 39 GJ
Energy/household
Energy/unit GVA (KJ/Rand) 1,029.63

Electricity Usage
Electricity consumption (kWh) 10,674,977,595
Electricity consumption as % national consumption 4.71%
Electricity consumption/capita 3,264.88
Electricity consumption/household
Access: % households NOT using electricity for lighting 17

Carbon Emissions
Global emissions (tonnes CO2) 18,405,182 t
Global emissions/capita 5.63
Global emissions/unit GVA 14.89

Local Authority
Local authority energy consumption (GJ) 1,761,693 GJ
Local authority energy consumption (KJ) /capita 539 KJ
Local authority carbon emissions (tonnes CO2) 249,861 t
Local authority carbon emissions/capita (kg CO2) 76 KJ

Energy Related Accidents

3765

115

Estimated incidences of child hospitalisation for paraffin 
ingestion
Estimated incidences of child hospitalisation for paraffin 
ingestion per 100 000 population

eThekwini: Energy Consumption by
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Ekurhuleni Municipality

Demographics
Population (2004) 2,761,253
Population as % national population 5.93%
Population growth 2001-2004 (%) 11.33%
Population density (people/km2) 1435

Gross Value Add
GVA (Rands) R 96,397,402,000.00
GVA as % national GDP 7.01%
GVA growth 2001-2004 (%) 24.86%

Energy Usage
Energy demand (GJ) 167,319,123 GJ
Energy demand as % national energy consumption 6.16%
Energy growth 2001-2004 26,768,248 GJ
Energy/capita 61 GJ
Energy/household
Energy/unit GVA (KJ/Rand) 1,735.72

Electricity Usage
Electricity consumption (kWh) 12,740,392,000
Electricity consumption as % national consumption 5.62%
Electricity consumption/capita 4,613.99
Electricity consumption/household
Access: % households NOT using electricity for lighting 21

Carbon Emissions
Global emissions (tonnes CO2) 22,917,257 t
Global emissions/capita 8.3
Global emissions/unit GVA 23.77

Local Authority
Local authority energy consumption (GJ) 1,853,043 GJ
Local authority energy consumption (KJ) /capita 671 KJ
Local authority carbon emissions (tonnes CO2) 424,833 t
Local authority carbon emissions/capita (kg CO2) 154 KJ

Energy Related Accidents

1956

71
Estimated incidences of child hospitalisation for paraffin 
ingestion per 100 000 population

Estimated incidences of child hospitalisation for paraffin 
ingestion
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City of Johannesburg

Demographics
Population (2004) 3,585,545
Population as % national population 7.70%
Population growth 2001-2004 (%) 11.15%
Population density (people/km2) 2181

Gross Value Add
GVA (Rands) R 211,894,694,000.00
GVA as % national GDP 15.42%
GVA growth 2001-2004 (%) 18.67%

Energy Usage
Energy demand (GJ) 130,941,453 GJ
Energy demand as % national energy consumption 4.82%
Energy growth 2001-2004 14,306,316 GJ
Energy/capita 37 GJ
Energy/household
Energy/unit GVA (KJ/Rand) 617.96

Electricity Usage
Electricity consumption (kWh) 12,471,048,000
Electricity consumption as % national consumption 5.50%
Electricity consumption/capita 3,478.15
Electricity consumption/household 3,478.15
Access: % households NOT using electricity for lighting 13

Carbon Emissions
Global emissions (tonnes CO2) 19,944,863 t
Global emissions/capita 5.56
Global emissions/unit GVA 9.41

Local Authority
Local authority energy consumption (GJ) 1,484,842 GJ
Local authority energy consumption (KJ) /capita 414 KJ
Local authority carbon emissions (tonnes CO2) 368,140 t
Local authority carbon emissions/capita (tonnes CO2) 103 KJ

Energy Related Accidents
880

25

Estimated incidences of child hospitalisation for paraffin 
ingestion

Estimated incidences of child hospitalisation for paraffin 
ingestion per 100 000 population

City of Johannesburg:
Energy Consumption by Fuel Type 2004
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King Sebata Dalindyebo Municipality

Demographics
Population (2004)
Population as % national population
Population growth 2001-2004 (%)
Population density (people/km2)

Gross Value Add
GVA (Rands)
GVA as % national GDP
GVA growth 2001-2004 (%)

Energy Usage
Energy demand (GJ) 5,473,868 GJ
Energy demand as % national energy consumption 0.20%
Energy growth 2001-2004 841,417 GJ
Energy/capita 13 GJ
Energy/household
Energy/unit GVA (KJ/Rand) 1,461.65

Electricity Usage
Electricity consumption (kWh) 155,200,000
Electricity consumption as % national consumption 0.07%
Electricity consumption/capita 368.44
Electricity consumption/household 911.51
Access: % households NOT using electricity for lighting 58

Carbon Emissions
Global emissions (tonnes CO2) 713,526 t
Global emissions/capita 1.69
Global emissions/unit GVA 19.05

Local Authority
Local authority energy consumption (GJ) 263,987 GJ
Local authority energy consumption (KJ) /capita 627 KJ
Local authority carbon emissions (tonnes CO2) 80,674 t
Local authority carbon emissions/capita (kg CO2) 192 KJ

Energy Related Accidents

512

122

Estimated incidences of child hospitalisation for paraffin 
ingestion
Estimated incidences of child hospitalisation for paraffin 
ingestion per 100 000 population

King Sebata Dalindyebo:
Energy consumption fuel type 2004
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Mangaung Municipality

Demographics
Population (2004) 662,063
Population as % national population 0.90%
Population growth 2001-2004 (%) 2.58%
Population density (people/km2) 105

Gross Value Add
GVA (Rands) R 3,744,994,231.00
GVA as % national GDP 0.27%
GVA growth 2001-2004 (%) 12.32%

Energy Usage
Energy demand (GJ) 18,181,414 GJ
Energy demand as % national energy consumption 0.67%
Energy growth 2001-2004 1,696,338 GJ
Energy/capita 27 GJ
Energy/household
Energy/unit GVA (KJ/Rand) 991.94 South Africa

Electricity Usage
Electricity consumption (kWh) 1,396,694,000
Electricity consumption as % national consumption 0.62%
Electricity consumption/capita 2,109.61
Electricity consumption/household
Access: % households NOT using electricity for lighting 11

Carbon Emissions
Global emissions (tonnes CO2) 2,495,297 t
Global emissions/capita 3.77
Global emissions/unit GVA 13.61

Local Authority
Local authority energy consumption (GJ) 271,345 GJ
Local authority energy consumption (KJ) /capita 410 KJ
Local authority carbon emissions (tonnes CO2) 65,563 t
Local authority carbon emissions/capita (kg CO2) 99 KJ

Energy Related Accidents

304

46

Estimated incidences of child hospitalisation for paraffin 
ingestion
Estimated incidences of child hospitalisation for paraffin 
ingestion per 100 000 population

Mangaung:
Energy consumption by fuel type  2004

27.5%

32.3%

33.4%

2.3%
0.3%

0.0%

1.2%
1.1%

2.0%
Electricity

Petrol

Diesel

Paraffin

LPG

Jet Fuel

HFO

Coal

Biomass

Mangaung: Carbon Emissions by Fuel
Type 2004

61.6%16.9%

17.5%

1.6%
0.1%

1.0%
0.5%

0.6% Electricity

Petrol

Diesel

Paraffin

LPG

Jet Fuel

HFO

Coal

Mangaung: Energy Consumption by
Sector 2004

16.4%13.4%
0.6%

69.5%

Industry and
Commerce

Transport

Household

General -
Local
Authority

Mangaung: Carbon Emissions by
Sector 2004

1.2%
28.4%

34.6%

35.8%

Industry and
Commerce
Transport

Household

General - Local
Authority

Mangaung: Mode of Transport to Work
and School 2001

26.4%

54.8%

18.7%

Public transport

Private transport

Non-motorised
transport

Mangaung: Transport mode to Work and School by Income
2001

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

N
o incom

e

R
1 - R

400

R
401 - R

800

R
801 - R

1 600

R
1 601 - R

3 200

R
3 201 - R

6 400

R
6 401 - R

12 800

R
12 801 - R

25 600

R
25 601 - R

51 200

R
51 201 - R

102 400

R
102 401 - R

204 800

R
204 801 or m

ore

Other

By train

By bus

By minibus/taxi

By car as a
passenger
By car as a
driver
By motorcycle

By bicycle

On foot

Not applicable

A n n e x u r e  B :  C I T Y  E N E R G Y  D A T A  S H E E T S A n n e x u r e  B :  C I T Y  E N E R G Y  D A T A  S H E E T S



142

Msunduzi Municipality

Demographics
Population (2004) 562,373
Population as % national population 1.42%
Population growth 2001-2004 (%) 1.65%
Population density (people/km2) 868

Gross Value Add
GVA (Rands) R 18,329,098,000.00
GVA as % national GDP 1.33%
GVA growth 2001-2004 (%) 18.20%

Energy Usage
Energy demand (GJ) 29,100,933 GJ
Energy demand as % national energy consumption 1.07%
Energy growth 2001-2004 2,145,000 GJ
Energy/capita 52 GJ
Energy/household
Energy/unit GVA (KJ/Rand) 2,372.99

Electricity Usage
Electricity consumption (kWh) 1,482,218,000
Electricity consumption as % national consumption 0.65%
Electricity consumption/capita 2,635.65
Electricity consumption/household
Access: % households NOT using electricity for lighting 12

Carbon Emissions
Global emissions (tonnes CO2) 3,543,806 t
Global emissions/capita 6.3
Global emissions/unit GVA 28.9

Local Authority
Local authority energy consumption (GJ) 34,013 GJ
Local authority energy consumption (KJ) /capita 60 KJ
Local authority carbon emissions (tonnes CO2) 10,394 t
Local authority carbon emissions/capita (kg CO2) 18 KJ

Energy Related Accidents

388

69

Estimated incidences of child hospitalisation for paraffin 
ingestion
Estimated incidences of child hospitalisation for paraffin 
ingestion per 100 000 population

Msunduzi:
Energy consumption by fuel type 2004
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Nelson Mandela Metro Municipality

Demographics
Population (2004) 1,013,883
Population as % national population 1.21%
Population growth 2001-2004 (%) 0.81%
Population density (people/km2) 519

Gross Value Add
GVA (Rands) R 12,263,410,000.00
GVA as % national GDP 0.89%
GVA growth 2001-2004 (%) 9.63%

Energy Usage
Energy demand (GJ) 30,092,498 GJ
Energy demand as % national energy consumption 1.11%
Energy growth 2001-2004 5,971,254 GJ
Energy/capita 30 GJ
Energy/household
Energy/unit GVA (KJ/Rand) 830.07

Electricity Usage
Electricity consumption (kWh) 3,067,998,000
Electricity consumption as % national consumption 24.60%
Electricity consumption/capita 3,025.99
Electricity consumption/household
Access: % households NOT using electricity for lighting 20

Carbon Emissions
Global emissions (tonnes CO2) 4,754,204 t
Global emissions/capita 4.69
Global emissions/unit GVA 13.11

Local Authority
Local authority energy consumption (GJ)
Local authority energy consumption (KJ) /capita
Local authority carbon emissions (tonnes CO2)
Local authority carbon emissions/capita (kg CO2)

Energy Related Accidents

694

68

Estimated incidences of child hospitalisation for paraffin 
ingestion
Estimated incidences of child hospitalisation for paraffin 
ingestion per 100 000 population

Nelson Mandela Metro Municipality: 
Energy consumption by fuel type 2004
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Potchefstroom Municipality

Demographics
Population (2004) 129,075
Population as % national population 2.18%
Population growth 2001-2004 (%) 0.56%
Population density (people/km2) 48

Gross Value Add
GVA (Rands) R 36,252,962,000.00
GVA as % national GDP 2.64%
GVA growth 2001-2004 (%) -5.71%

Energy Usage
Energy demand (GJ) 4,332,903 GJ
Energy demand as % national energy consumption 0.16%
Energy growth 2001-2004 -193,039 GJ
Energy/capita 34 GJ
Energy/household
Energy/unit GVA (KJ/Rand) 1,071.2

Electricity Usage
Electricity consumption (kWh) 387,327,000
Electricity consumption as % national consumption 0.17%
Electricity consumption/capita 3,000.79
Electricity consumption/household
Access: % households NOT using electricity for lighting 18

Carbon Emissions
Global emissions (tonnes CO2) 634,580 t
Global emissions/capita 4.92
Global emissions/unit GVA 15.69

Local Authority
Local authority energy consumption (GJ) 161,582 GJ
Local authority energy consumption (KJ) /capita 1,252 KJ
Local authority carbon emissions (tonnes CO2) 49,379 t
Local authority carbon emissions/capita (kg CO2) 383 KJ

Energy Related Accidents

50

38

Estimated incidences of child hospitalisation for paraffin 
ingestion

Estimated incidences of child hospitalisation for paraffin 
ingestion per 100 000 population

Potchefstroom:
Energy consumption by fuel type 2004
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Saldanha Bay Municipality

Demographics
Population (2004) 79,315
Population as % national population 0.28%
Population growth 2001-2004 (%) 12.60%
Population density (people/km2) 42

Gross Value Add
GVA (Rands) R 4,044,910,000.00
GVA as % national GDP 0.29%
GVA growth 2001-2004 (%) 23.52%

Energy Usage
Energy demand (GJ) 29,638,927 GJ
Energy demand as % national energy consumption 1.09%
Energy growth 2001-2004 4,608,315 GJ
Energy/capita 374 GJ
Energy/household
Energy/unit GVA (KJ/Rand) 9,601.64

Electricity Usage
Electricity consumption (kWh) 1,567,521,000
Electricity consumption as % national consumption 0.69%
Electricity consumption/capita 19,763.24
Electricity consumption/household
Access: % households NOT using electricity for lighting 8

Carbon Emissions
Global emissions (tonnes CO2) 3,923,771 t
Global emissions/capita 49.47
Global emissions/unit GVA 127.11

Local Authority
Local authority energy consumption (GJ) 55,961 GJ
Local authority energy consumption (KJ) /capita 706 KJ
Local authority carbon emissions (tonnes CO2) 12,104 t
Local authority carbon emissions/capita (kg CO2) 153 KJ

Energy Related Accidents

70

Estimated incidences of child hospitalisation for paraffin 
ingestion

Estimated incidences of child hospitalisation for paraffin 
ingestion per 100 000 population

Saldanha Bay: 
Energy consumption by fuel type 2004
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Sedibeng District Municipality

Demographics
Population (2004) 883,772
Population as % national population 0.17%
Population growth 2001-2004 (%) 11.22%
Population density (people/km2) 210

Gross Value Add
GVA (Rands) R 3,086,861,000.00
GVA as % national GDP 0.22%
GVA growth 2001-2004 (%) 20.47%

Energy Usage
Energy demand (GJ) 170,097,688 GJ
Energy demand as % national energy consumption 6.26%
Energy growth 2001-2004 3,474,775 GJ
Energy/capita 192 GJ
Energy/household
Energy/unit GVA (KJ/Rand) 8,739.62

Electricity Usage
Electricity consumption (kWh) 12,562,486,667
Electricity consumption as % national consumption 5.54%
Electricity consumption/capita 14,214.62
Electricity consumption/household 5,272.91
Access: % households NOT using electricity for lighting 14

Carbon Emissions
Global emissions (tonnes CO2) 25,257,942 t
Global emissions/capita 28.58
Global emissions/unit GVA 129.78

Local Authority
Local authority energy consumption (GJ)
Local authority energy consumption (KJ) /capita
Local authority carbon emissions (tonnes CO2)
Local authority carbon emissions/capita (kg CO2)

Energy Related Accidents

146

16

Estimated incidences of child hospitalisation for paraffin
ingestion
Estimated incidences of child hospitalisation for paraffin
ingestion per 100 000 population

Sedibeng:
Energy consumption by fuel type 2004
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Sol Plaatje Municipality

Demographics
Population (2004) 196,846
Population as % national population 1.90%
Population growth 2001-2004 (%) -2.29%
Population density (people/km2) 105

Gross Value Add
GVA (Rands) R 19,462,828,000.00
GVA as % national GDP 1.42%
GVA growth 2001-2004 (%) 11.36%

Energy Usage
Energy demand (GJ) 6,274,145 GJ
Energy demand as % national energy consumption 0.23%
Energy growth 2001-2004 53,318 GJ
Energy/capita 32 GJ
Energy/household
Energy/unit GVA (KJ/Rand) 894.78

Electricity Usage
Electricity consumption (kWh) 514,158,929
Electricity consumption as % national consumption 0.23%
Electricity consumption/capita 2,611.99
Electricity consumption/household
Access: % households NOT using electricity for lighting 14

Carbon Emissions
Global emissions (tonnes CO2) 882,234 t
Global emissions/capita 4.48
Global emissions/unit GVA 12.58

Local Authority
Local authority energy consumption (GJ) 87,692 GJ
Local authority energy consumption (KJ) /capita 445 KJ
Local authority carbon emissions (tonnes CO2) 20,707 t
Local authority carbon emissions/capita (kg CO2) 105 KJ

Energy Related Accidents

86

44

Estimated incidences of child hospitalisation for 
paraffin ingestion

Estimated incidences of child hospitalisation for 
paraffin ingestion per 100 000 population

Sol Plaatje:
Energy consumption by fuel type 2004
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M e t h o d o l o g yCity of Tshwane

Demographics
Population (2004) 1,678,806
Population as % national population 3.60%
Population growth 2001-2004 (%) -15.45%
Population density (people/km2) 764

Gross Value Add
GVA (Rands) R 109,840,490,000.00
GVA as % national GDP 7.99%
GVA growth 2001-2004 (%) 17.27%

Energy Usage
Energy demand (GJ) 92,323,596 GJ
Energy demand as % national energy consumption 3.40%
Energy growth 2001-2004 10,726,244 GJ
Energy/capita 55 GJ
Energy/household
Energy/unit GVA (KJ/Rand) 840.52

Electricity Usage
Electricity consumption (kWh) 7,934,512,000
Electricity consumption as % national consumption 3.50%
Electricity consumption/capita 4,726.28
Electricity consumption/household
Access: % households NOT using electricity for lighting 14

Carbon Emissions
Global emissions (tonnes CO2) 13,537,109 t
Global emissions/capita 8.06
Global emissions/unit GVA 12.32

Local Authority
Local authority energy consumption (GJ) 962,857 GJ
Local authority energy consumption (KJ) /capita 574 KJ
Local authority carbon emissions (tonnes CO2) 170,385 t
Local authority carbon emissions/capita (kg CO2) 101 KJ

Energy Related Accidents

1257

75

Estimated incidences of child hospitalisation for paraffin 
ingestion
Estimated incidences of child hospitalisation for paraffin 
ingestion per 100 000 population

City of Tshwane: 
Energy consumption by fuel type 2004
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uMhlatuze Municipality

Demographics
Population (2004) 360,002
Population as % national population 0.42%
Population growth 2001-2004 (%) 24.49%
Population density (people/km2) 452

Gross Value Add
GVA (Rands) R 7,011,963,000.00
GVA as % national GDP 0.51%
GVA growth 2001-2004 (%) 16.96%

Energy Usage
Energy demand (GJ) 60,263,447 GJ
Energy demand as % national energy consumption 2.22%
Energy growth 2001-2004
Energy/capita 167 GJ
Energy/household
Energy/unit GVA (KJ/Rand) 4,086.54

Electricity Usage
Electricity consumption (kWh) 14,838,464,000
Electricity consumption as % national consumption 6.54%
Electricity consumption/capita 41,217.73
Electricity consumption/household
Access: % households NOT using electricity for lighting 14

Carbon Emissions
Global emissions (tonnes CO2) 16,816,074 t
Global emissions/capita 46.71
Global emissions/unit GVA 114.03

Local Authority
Local authority energy consumption (GJ)
Local authority energy consumption (KJ) /capita
Local authority carbon emissions (tonnes CO2)
Local authority carbon emissions/capita (kg CO2)

Energy Related Accidents

7

2

Estimated incidences of child hospitalisation for paraffin 
ingestion

Estimated incidences of child hospitalisation for paraffin 
ingestion per 100 000 population

uMhlatuze:
Energy consumption by fuel type 2004
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STATISTICAL ALMANAC

DEMOGRAPHIC AND SOCIO-ECONOMIC DATA
Key Sustainable Energy Trends Indicators

Indicator Data year Units Buffalo City Cape Town Jo'burg Tshwane Ekurhuleni eThekwini King Sabata Mangaung

Population 2004 702,671 3,069,404 3,585,545 1,678,806 2,761,253 3,269,641 421,233 662,063

Population as a percentage of SA 2004 % 1.51% 6.59% 7.70% 3.60% 5.93% 7.02% 0.90% 1.42%

Area 2001 Km2 2,516 2,499 1,644 2,198 1,924 2,292 3,020 6,283

Population density 2001
People per
Km2

279.3 1,228.3 2,181.0 763.8 1,435.2 1,426.5 139.5 105.4

Population growth rate 2001-2004 0.11% 6.09% 11.15% -15.45% 11.33% 5.81% 1.45% 2.58%

Gross Value Added (GVA) (at 2004 
market prices ie in 2004 money terms)

2004 Rands 14,690,264,880 143,996,431,879 207,120,583,381 106,844,764,401 91,866,383,496 118,262,059,564 4,644,692,544 17,955,192,730

GVA as % of national GDP 2004 % 1.13% 11.10% 15.96% 8.24% 7.08% 9.12% 0.36% 1.38%

Cumulative GVA growth rate 2001-2004 % 7.93% 2.51% 15.42% 14.03% 19.28% 12.60% 12.67% 9.93%

Indicator Data year Units Msunduzi
Nelson

Mandela
Potchefstroom Saldanha  Sedibeng Sol Plaatje uMhlatuze SOUTH AFRICA

Population 2004 562,373 1,013,883 129,075 79,315 883,772 196,846 360,002 46,586,607

Population as a percentage of SA 2004 % 1.21% 2.18% 0.28% 0.17% 1.90% 0.42% 0.77%

Area 2001 Km2 648 1,952 2,673 1,908 4,200 1,877 796 1,219,912

Population density 2001
People per
Km2

867.9 519.4 48.3 41.6 210.4 104.9 452.3 38.2

Population growth rate 2001-2004 1.65% 0.81% 0.56% 12.60% 11.22% -2.29% 24.49% 3.94%

Gross Value Added (GVA) (at 2004 
market prices ie in 2004 money terms)

2004 Rands 11,719,063,108 34,522,064,611 3,823,314,284 2,936,230,069 18,030,400,397 6,786,093,857 13,664,088,639 1,297,399,192,192

GVA as % of national GDP 2004 % 0.90% 2.66% 0.29% 0.23% 1.39% 0.52% 1.05%

Cumulative GVA growth rate 2001-2004 % 13.34% 5.06% 8.60% 18.49% 12.25% 9.79% 9.32% 34.75%
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STATISTICAL ALMANAC

INCLUSIVE CITIES
Key Sustainable Energy Trends Indicators
Indicator Data Year Units

Buffalo
City

Cape
Town

Jo'burg Tshwane

Access to energy

Share of population not using electricity for lighting 2001 % 31% 9% 13% 14%

Cost of unit of electricity (domestic usage less than 100KWh/month) 2005 cents 18.53 20.17 20.21 19.35

Cost of unit of electricity (domestic usage greater than 1000KWh/month) 2005 cents 38.13 33.03 36.12 36.76

Share of household income spent on energy: outstanding

Cost of other fuels: outstanding

Indicator Data Year Units
Buffalo

City
Cape
Town

Jo'burg Tshwane

Energy Implicated Injuries and Mortalities

Incidences of child hospitalisation for paraffin ingestion per 100 000 population 2004 160.19 66.24 24.55 74.90

Annual estimated cost of hospitalisation for paraffin ingestion 2004 Rands R 459,261.81 R 829,571.90 R 359,170.35 R 513,018.96

Burn related deaths per 100 000 population 2004 7.4 4.2 3.9

Indicator Data Year Units
Buffalo

City
Cape
Town

Jo'burg Tshwane

Household energy mix: Cooking fuels

Number of households using electricity as cooking fuel 2001 82,326 608,843 793,037 402,751

% Households using electricity as cooking fuel 2001 % 43.09% 80.14% 78.76% 71.58%

Number of households using paraffin as cooking fuel 2001 88,141 122,768 179,504 141,223

% Households using paraffin as cooking fuel 2001 % 46.14% 16.16% 17.83% 25.10%

Number of households using LPG as cooking fuel 2001 5811 18592 19474 5578

% Household using LPG as cooking fuel 2001 % 3.04% 2.45% 1.93% 0.99%

Number of households using coal as household cooking fuel 2001 512 1,702 6,595 4,531

% Household using coals as cooking fuel 2001 % 0.27% 0.22% 0.65% 0.81%

Number of households using wood as cooking fuel 2001 12,778 2,731 2,917 5,809

% Households using wood as cooking fuel 2001 % 6.69% 0.36% 0.29% 1.03%

Number of households using animal dung as household cooking fuel 2001 899 2,450 1,883 1,066

% Households using animal dung as cooking fuel 2001 % 0.47% 0.32% 0.19% 0.19%

Number of households using solar energy as household cooking fuel 2001 275 1,442 2,202 965

% Households using solar energy as household cooking fuel 2001 % 0.14% 0.19% 0.22% 0.17%

Total number of households using cooking fuels 2001 191,046 759,764 1,006,931 562,654

Indicator Data Year Units
Buffalo

City
Cape
Town

Jo'burg Tshwane

Household energy mix: Heating fuels

Number of households using electricity as heating fuel 2001 68,371 569,611 774,533 396,714

% Households using electricity as heating fuel 2001 % 35.79% 74.97% 76.92% 70.51%

Number of households using paraffin as household heating fuel 2001 88,777 141,137 112,217 71,615

% Households using paraffin as heating fuel 2001 % 46.47% 18.58% 11.14% 12.73%

Number of households using LPG as heating fuel 2001 1,892 9,256 16,230 5,485

% Households using LPG as heating fuel 2001 % 0.99% 1.22% 1.61% 0.97%

Number of households using coal as heating fuel 2001 1,163 1,921 63,047 52,398

% Households using coal as heating fuel 2001 % 0.61% 0.25% 6.26% 9.31%

Number of households using wood as heating fuel 2001 20,996 17,126 16,655 16,330

% Households using wood as heating fuel 2001 % 10.99% 2.25% 1.65% 2.90%

Number of households using animal dung as heating fuel 2001 522 1,057 1,342 830

% Households using animal dung as heating fuel 2001 % 0.27% 0.14% 0.13% 0.15%

Number of households using solar energy as heating fuel 2001 186 850 1,684 634

% Households using solar energy as heating fuel 2001 % 0.10% 0.11% 0.17% 0.11%

Total number of households using heating fuels 2001 191,047 759,773 1,006,932 562,654
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STATISTICAL ALMANAC

INCLUSIVE CITIES
Key Sustainable Energy Trends Indicators
Indicator

Access to energy

Share of population not using electricity for lighting

Cost of unit of electricity (domestic usage less than 100KWh/month)

Cost of unit of electricity (domestic usage greater than 1000KWh/month)

Share of household income spent on energy: outstanding

Cost of other fuels: outstanding

Indicator

Energy Implicated Injuries and Mortalities

Incidences of child hospitalisation for paraffin ingestion per 100 000 population

Annual estimated cost of hospitalisation for paraffin ingestion

Burn related deaths per 100 000 population 

Indicator

Household energy mix: Cooking fuels

Number of households using electricity as cooking fuel

% Households using electricity as cooking fuel

Number of households using paraffin as cooking fuel

% Households using paraffin as cooking fuel

Number of households using LPG as cooking fuel

% Household using LPG as cooking fuel

Number of households using coal as household cooking fuel

% Household using coals as cooking fuel

Number of households using wood as cooking fuel

% Households using wood as cooking fuel

Number of households using animal dung as household cooking fuel

% Households using animal dung as cooking fuel

Number of households using solar energy as household cooking fuel

% Households using solar energy as household cooking fuel

Total number of households using cooking fuels

Indicator

Household energy mix: Heating fuels

Number of households using electricity as heating fuel 

% Households using electricity as heating fuel

Number of households using paraffin as household heating fuel

% Households using paraffin as heating fuel

Number of households using LPG as heating fuel

% Households using LPG as heating fuel

Number of households using coal as heating fuel

% Households using coal as heating fuel

Number of households using wood as heating fuel

% Households using wood as heating fuel

Number of households using animal dung as heating fuel

% Households using animal dung as heating fuel

Number of households using solar energy as heating fuel

% Households using solar energy as heating fuel

Total number of households using heating fuels

Ekurhuleni eThekwini
King

Sabata
Mangaung Msunduzi Nelson

Mandela

21% 17% 58% 11% 12% 20%

19.17 27.94 43.5 16.91

33.88 34.39 35.79 33.82

Ekurhuleni eThekwini
King

Sabata
Mangaung Msunduzi Nelson

Mandela

70.85 115.15 121.51 45.88 69.01 68.44

R 798,239.02 R 1,536,077.20 R 208,834.60 R 123,920.51 R 158,336.75 R 283,108.58

3.6

Ekurhuleni eThekwini
King

Sabata
Mangaung Msunduzi Nelson

Mandela

488,908 566,333 18,420 112,108 90,279 169,605

65.63% 71.89% 20.38% 60.60% 69.45% 65.03%

190,264 179,778 24,226 60,121 23,027 82,816

25.54% 22.82% 26.81% 32.50% 17.71% 31.75%

7262 12666 4276 5572 2928 3992

0.97% 1.61% 4.73% 3.01% 2.25% 1.53%

51,598 2,501 298 917 604 527

6.93% 0.32% 0.33% 0.50% 0.46% 0.20%

2,460 18,930 32,633 2,500 12,213 2,394

0.33% 2.40% 36.11% 1.35% 9.40% 0.92%

1,649 2,872 10,038 2,788 551 737

0.22% 0.36% 11.11% 1.51% 0.42% 0.28%

1,700 2,604 139 518 391 380

0.23% 0.33% 0.15% 0.28% 0.30% 0.15%

744,934 787,745 90,375 185,009 129,993 260,799

Ekurhuleni eThekwini
King

Sabata
Mangaung Msunduzi Nelson

Mandela

459,879 562,725 12,507 100,639 86,712 155,140

61.73% 71.53% 13.84% 54.40% 66.51% 59.49%

99,221 113,215 31,395 56,905 14,321 80,735

13.32% 14.39% 34.74% 30.76% 10.98% 30.96%

12,066 6,255 928 2,834 1,284 1,594

1.62% 0.80% 1.03% 1.53% 0.98% 0.61%

142,437 4,514 557 8,650 833 722

19.12% 0.57% 0.62% 4.68% 0.64% 0.28%

10,724 55,389 38,879 7,011 22,648 9,709

1.44% 7.04% 43.02% 3.79% 17.37% 3.72%

1,045 1,531 3,229 3,026 254 423

0.14% 0.19% 3.57% 1.64% 0.19% 0.16%

1,124 2,686 195 434 245 280

0.15% 0.34% 0.22% 0.23% 0.19% 0.11%

744,936 786,745 90,376 185,009 130,382 260,802

A n n e x u r e  C :  S T A T I S T I C A L  A L M A N A CA n n e x u r e  C :  S T A T I S T I C A L  A L M A N A C
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STATISTICAL ALMANAC

INCLUSIVE CITIES
Key Sustainable Energy Trends Indicators
Indicator

Access to energy

Share of population not using electricity for lighting

Cost of unit of electricity (domestic usage less than 100KWh/month)

Cost of unit of electricity (domestic usage greater than 1000KWh/month)

Share of household income spent on energy: outstanding

Cost of other fuels: outstanding

Indicator

Energy Implicated Injuries and Mortalities

Incidences of child hospitalisation for paraffin ingestion per 100 000 population

Annual estimated cost of hospitalisation for paraffin ingestion

Burn related deaths per 100 000 population 

Indicator

Household energy mix: Cooking fuels

Number of households using electricity as cooking fuel

% Households using electricity as cooking fuel

Number of households using paraffin as cooking fuel

% Households using paraffin as cooking fuel

Number of households using LPG as cooking fuel

% Household using LPG as cooking fuel

Number of households using coal as household cooking fuel

% Household using coals as cooking fuel

Number of households using wood as cooking fuel

% Households using wood as cooking fuel

Number of households using animal dung as household cooking fuel

% Households using animal dung as cooking fuel

Number of households using solar energy as household cooking fuel

% Households using solar energy as household cooking fuel

Total number of households using cooking fuels

Indicator

Household energy mix: Heating fuels

Number of households using electricity as heating fuel 

% Households using electricity as heating fuel

Number of households using paraffin as household heating fuel

% Households using paraffin as heating fuel

Number of households using LPG as heating fuel

% Households using LPG as heating fuel

Number of households using coal as heating fuel

% Households using coal as heating fuel

Number of households using wood as heating fuel

% Households using wood as heating fuel

Number of households using animal dung as heating fuel

% Households using animal dung as heating fuel

Number of households using solar energy as heating fuel

% Households using solar energy as heating fuel

Total number of households using heating fuels

Potchef
stroom

Saldanha Sedibeng Sol
Plaatje

uMhlathuze National 

18% 8% 14% 14% 14%

53.84 42.07 68.74

37.77 32.02 34.37

Potchef
stroom

Saldanha Sedibeng Sol
Plaatje

uMhlathuze National 

38.46 69.73 16.49 43.86 1.99

R 20,251.97 R 22,566.32 R 59,472.84 R 35,222.08 R 2,924.63

Potchef
stroom

Saldanha Sedibeng Sol
Plaatje

uMhlathuze National 

19,857 15,159 173,451 31,134 47,194

61.98% 81.03% 77.05% 61.96% 70.31%

9,295 2,091 35,472 16,431 10,538

29.01% 11.18% 15.76% 32.70% 15.70%

726 1035 2932 1470 2073

2.27% 5.53% 1.30% 2.93% 3.09%

604 58 9,328 164 218

1.89% 0.31% 4.14% 0.33% 0.32%

1,421 201 2,662 768 6,429

4.44% 1.07% 1.18% 1.53% 9.58%

60 111 519 121 246

0.19% 0.59% 0.23% 0.24% 0.37%

38 28 357 101 219

0.12% 0.15% 0.16% 0.20% 0.33%

32,039 18,708 225,102 50,251 67,123

Potchef
stroom

Saldanha Sedibeng Sol
Plaatje

uMhlathuze National 

19,162 14,991 160,252 30,754 46,679

59.80% 80.13% 73.56% 61.20% 69.54%

2,913 2,165 18,456 7,529 3,699

9.09% 11.57% 8.47% 14.98% 5.51%

286 341 2,729 420 602

0.89% 1.82% 1.25% 0.84% 0.90%

3,961 24 29,347 1,135 1,216

12.36% 0.13% 13.47% 2.26% 1.81%

4,502 476 6,140 6,842 9,735

14.05% 2.54% 2.82% 13.62% 14.50%

48 59 453 89 182

0.15% 0.32% 0.21% 0.18% 0.27%

24 21 469 121 104

0.07% 0.11% 0.22% 0.24% 0.15%

32,041 18,709 217,846 50,251 67,125

A n n e x u r e  C :  S T A T I S T I C A L  A L M A N A CA n n e x u r e  C :  S T A T I S T I C A L  A L M A N A C
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Indicator Data Year Units
Buffalo

City
Cape
Town

Jo'burg Tshwane

Energy mix: Lighting fuels

Number of households using electricity as lighting fuel 2001 122,966 691,373 893,360 478,244

% Households using electricity as lighting fuel 2001 % 63.29% 355.87% 459.84% 246.17%

Number of households using paraffin as lighting fuel 2001 66,238 67,070 25,615 14,698

% Households using paraffin as lighting fuel 2001 % 34.09% 34.52% 13.18% 7.57%

Number of households using LPG as lighting fuel 2001 918 2,773 3,947 1,848

% Households using LPG as lighting fuel 2001 % 0.47% 1.43% 2.03% 0.95%

Number of households using candles as lighting fuel 2001 3,550 16,016 124,794 102,101

% Households using candles as lighting fuel 2001 % 1.83% 8.24% 64.24% 52.55%

Number of households using solar energy as lighting fuel 2001 199 595 1,426 899

% Households using solar energy as lighting fuel 2001 % 0.10% 0.31% 0.73% 0.46%

Number of households using other fuels for lighting 2001 404 523 1,198 742

% Households using other fuels for lighting 2001 % 0.21% 0.27% 0.62% 0.38%

Total Number of households using fuels for lighting 2001 194,275 778,350 1,050,340 598,532

Household Alternative Energy Service Provision (displacing household fuel needs)

Indicator
Dat
a
Yea

Unit
s

Buffalo
City

Cape
Town

Jo'burg Tshwane

Indicator

Energy mix: Lighting fuels

Number of households using electricity as lighting fuel

% Households using electricity as lighting fuel

Number of households using paraffin as lighting fuel

% Households using paraffin as lighting fuel

Number of households using LPG as lighting fuel

% Households using LPG as lighting fuel

Number of households using candles as lighting fuel

% Households using candles as lighting fuel

Number of households using solar energy as lighting fuel

% Households using solar energy as lighting fuel

Number of households using other fuels for lighting

% Households using other fuels for lighting

Total Number of households using fuels for lighting

Household Alternative Energy Service Provision (displacing household fuel needs)

Indicator

Ekurhuleni eThekwini
King

Sabata
Mangaung Msunduzi Nelson

Mandela

584,478 661,856 37,779 157,220 116,205 199,448

300.85% 340.68% 19.45% 80.93% 59.81% 102.66%

29,338 22,904 21,932 9,733 744 59,255

15.10% 11.79% 11.29% 5.01% 0.38% 30.50%

2,276 2,394 302 362 393 955

1.17% 1.23% 0.16% 0.19% 0.20% 0.49%

158,141 134,662 29,791 17,222 17,618 5,117

81.40% 69.32% 15.33% 8.86% 9.07% 2.63%

1,178 1,344 161 221 194 201

0.61% 0.69% 0.08% 0.11% 0.10% 0.10%

1,477 1,100 411 255 284 347

0.76% 0.57% 0.21% 0.13% 0.15% 0.18%

776,888 824,260 90,376 185,013 135,438 265,323

Ekurhuleni eThekwini
King
Sabata

Mangaung Msunduzi Nelson
Mandela

Indicator

Energy mix: Lighting fuels

Number of households using electricity as lighting fuel

% Households using electricity as lighting fuel

Number of households using paraffin as lighting fuel

% Households using paraffin as lighting fuel

Number of households using LPG as lighting fuel

% Households using LPG as lighting fuel

Number of households using candles as lighting fuel

% Households using candles as lighting fuel

Number of households using solar energy as lighting fuel

% Households using solar energy as lighting fuel

Number of households using other fuels for lighting

% Households using other fuels for lighting

Total Number of households using fuels for lighting

Household Alternative Energy Service Provision (displacing household fuel needs)

Indicator

Potchef
stroom

Saldanha Sedibeng Sol
Plaatje

uMhlathuze National 

24,959 17,328 193,787 42,165 63,550

12.85% 8.92% 99.75% 21.70% 32.71%

665 953 2,433 2,249 423

0.34% 0.49% 1.25% 1.16% 0.22%

43 53 296 77 161

0.02% 0.03% 0.15% 0.04% 0.08%

6,288 569 28,067 6,497 8,864

3.24% 0.29% 14.45% 3.34% 4.56%

21 13 210 24 107

0.01% 0.01% 0.11% 0.01% 0.06%

63 7 305 83 193

0.03% 0.00% 0.16% 0.04% 0.10%

32,039 18,923 225,098 51,095 73,298

Potchef
stroom

Saldanha Sedibeng Sol
Plaatje

uMhlathuze National 
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A n n e x u r e  C :  S T A T I S T I C A L  A L M A N A C

STATISTICAL ALMANAC

SUSTAINABLE CITIES
Key Sustainable Energy Trends Indicators
Idicator Data

year
Units Buffalo City Cape Town Joburg Tshwane Ekurhuleni eThekwini King Sabata

Emissions and Waste

Total Carbon Emissions 2004 tonnes of CO2 2,449,144 19,736,885 19,944,863 13,537,109 22,917,257 18,405,182 713,526

City Carbon emission per GVA 2004 grams/R 166.7 137.1 96.3 126.7 249.5 155.6 153.6

City Carbon emissions per capita 2004 tonnes/capita 3.49 6.43 5.56 8.06 8.30 5.63 1.69

Population Density 2004 people per km2 279.3 1,228.3 2,181.0 763.8 1,435.2 1,426.5 139.2

Renewable energy as % total city energy consumption 2004 % 0.00% 0.68% 0.00% 0.00% 0.00% 0.00% 0.00%

Installed solar water heater (SWH) capacity (High income) 2004

Installed solar water heater (SWH) capacity (Low income) 2004 360

Kilometres of bicycle lanes / bike-friendly streets 2005 Km 5 90

Volume PM 10 2004-2005 tonnes/annum 286,164 3,220 7,034 20,417

Volume SO2 tonnes/annum 147,768 32,515

Volume NO2 tonnes/annum 1,121,703 62,755

City generation of solid waste per annum 2004 tonnes 2,034,837 1,560,400 1,600,000

% Total waste recycled per annum 2004 % 6-8%

Amount of radioactive waste awaiting disposal (total) 2004
no public data

available

STATISTICAL ALMANAC

SUSTAINABLE CITIES
Key Sustainable Energy Trends Indicators
Idicator

Emissions and Waste

Total Carbon Emissions

City Carbon emission per GVA

City Carbon emissions per capita

Population Density

Renewable energy as % total city energy consumption

Installed solar water heater (SWH) capacity (High income)

Installed solar water heater (SWH) capacity (Low income)

Kilometres of bicycle lanes / bike-friendly streets 

Volume PM 10

Volume SO2

Volume NO2

City generation of solid waste per annum

% Total waste recycled per annum 

Amount of radioactive waste awaiting disposal (total) 

Mangaung Msunduzi Nelson Mandela Potchefstroom Saldanha Sedibeng Sol Plaatje uMhlathuze National Indicator

2,495,297 3,543,806 4,754,204 634,580 3,923,771 25,257,942 882,234 16,816,074

139.0 302.4 137.7 156.9 1,336.3 1,400.9 130.0 1,230.7

3.77 6.30 4.69 4.92 49.47 28.58 4.48 46.71

105.4 867.9 519.4 48.3 41.6 210.4 104.9 452.3 38.2

0.01% 1.47% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 7.01%

35

3 29

209,823 59,380m2 85,260m2 109,527
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STATISTICAL ALMANAC

MOBILE CITIES
Key Sustainable Energy Trends Indicators

Indicator
Data
Year

Buffalo
City

Cape Town Jo'burg Tshwane Ekurhuleni eThekwini

City access

Number of commuters travelling by public transport 2001 82,137 499,190 578,237 280,489 433,719 508,630

Number of commuters travelling by private transport 2001 71,235 563,518 570,514 360,616 431,303 429,660

Total commuters using motorised transport 2001 153,372 1,062,708 1,148,751 641,105 865,022 938,290

% Commuters using public transport 
(as share of motorised commuting)

2001 54% 47% 50% 44% 50% 54%

Number of commuters travelling by non motorised transport 2001 204,324 564,972 569,336 284,222 441,802 602,319

Total commuters (all transport modes including NMT) 2001 357,696 1,627,680 1,718,087 925,327 1,306,824 1,540,609

% Commuters using NMT (as share of total transport) 2001 57% 35% 33% 31% 34% 39%

Number of commuters travelling by bus 2001 8,873 118,395 79,262 101,440 38,953 196,831

Number of commuters travelling by train 2001 7,896 195,964 87,136 64,913 75,593 53,187

Number of commuters travelling by taxi 2001 65,368 184,831 411,839 114,136 319,173 258,612

Number of commuters travelling by car as driver 2001 33,252 313,456 338,518 223,526 250,562 214,629

Number of commuters travelling car as passenger 2001 36,462 241,863 222,704 130,854 172,679 206,938

Number of commuters travelling by motorcycle 2001 1,521 8,199 9,292 6,236 8,062 8,093

Number of commuters travelling by bicycle 2001 2,065 14,402 10,432 12,687 16,577 6,984

Number of commuters travelling by on foot 2001 202,259 550,570 558,904 271,535 425,225 595,335

Number of commuters travelling by other mode 2001 1,574 15,770 111,881 6,520 9,133 12,476

Transport Implicated Mortalities

Transport deaths (total) 2004 1,021 1,153 779 1,149

Road traffic deaths (total)  per 100 000 population 2004 911 1,098 738 1,077

Road traffic deaths per 100 000 commuters 2004 30.1 33.4 35.8

Pedestrian deaths 2004 577 556 250 582

Pedestrian deaths per 100 000 population 2004 19.3 17.5 12.4

Driver deaths 2004 119 166 135 134

Driver deaths per 100 000 population 2004 3.9 4.8 6.6

Railway deaths 2004 106 55 41 72

Raithway deaths per 100 000 population 2004 3.6 1.8 1.9

Railway deaths per 100 000 commuters 2004 75.0 75.7 47.8 118.4

A n n e x u r e  C :  S T A T I S T I C A L  A L M A N A CA n n e x u r e  C :  S T A T I S T I C A L  A L M A N A C
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STATISTICAL ALMANAC

MOBILE CITIES
Key Sustainable Energy Trends Indicators

Indicator

City access

Number of commuters travelling by public transport 

Number of commuters travelling by private transport 

Total commuters using motorised transport

% Commuters using public transport 
(as share of motorised commuting)

Number of commuters travelling by non motorised transport

Total commuters (all transport modes including NMT)

% Commuters using NMT (as share of total transport)

Number of commuters travelling by bus

Number of commuters travelling by train

Number of commuters travelling by taxi

Number of commuters travelling by car as driver

Number of commuters travelling car as passenger

Number of commuters travelling by motorcycle

Number of commuters travelling by bicycle

Number of commuters travelling by on foot

Number of commuters travelling by other mode

Transport Implicated Mortalities

Transport deaths (total)

Road traffic deaths (total)  per 100 000 population

Road traffic deaths per 100 000 commuters

Pedestrian deaths

Pedestrian deaths per 100 000 population

Driver deaths

Driver deaths per 100 000 population

Railway deaths

Raithway deaths per 100 000 population

Railway deaths per 100 000 commuters

King
Sabata

Mangaung Msunduzi
Nelson

Mandela
Potchef
stroom

Saldanha Sedibeng Sol Plaatje uMhlathuze National 

29,758 90,375 75,018 82,137 16,754 10,777 122,309 19,975 37,557

18,454 64,094 69,205 71,235 16,733 10,819 89,692 26,287 36,002

48,212 154,469 144,223 153,372 33,487 21,596 212,001 46,262 73,559

62% 59% 52% 54% 50% 50% 58% 43% 51%

166,252 192,032 133,245 204,324 35,453 17,964 193,871 52,439 77,688

214,464 346,501 277,468 357,696 68,940 39,560 405,872 98,701 151,247

78% 55% 48% 57% 51% 45% 48% 53% 51%

2,330 28,546 11,260 8,873 1,160 6,475 29,221 3,249 23,663

495 982 1,195 7,896 111 81 12,793 244 438

26,933 60,847 62,563 65,368 15,483 4,221 80,295 16,482 13,456

5,913 35,638 33,695 33,252 10,174 4,990 51,758 13,560 15,941

11,899 26,950 34,036 36,462 6,097 5,674 35,884 12,424 18,870

642 1,506 1,474 1,521 462 155 2,050 303 1,191

792 4,595 1,477 2,065 3,107 384 7,391 2,905 1,141

165,460 187,437 131,768 202,259 32,346 17,580 186,480 49,534 76,547

365 1,101 1,439 1,574 236 746 2,100 717 2,032
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PRODUCTIVE CITIES
Key Sustainable Energy Trends Indicators

Indicator
Data
year

Units
Buffalo
City

Cape
Town

Joburg Tshwane Ekurhuleni

Energy Consumption

Energy Consumption per annum (Total) 2004 GJ 18,226,570 135,791,249 130,941,453 92,323,596 167,319,123

Energy consumption as % of South Africa 2004 % 0.7% 5.0% 4.8% 3.4% 6.2%

Gross Value Added (at 2004 market prices ie in 2004 money terms) 2004 Rands 14,690,264,879.70 143,996,431,878.69 207,120,583,380.95 106,844,764,400.53 91,866,383,495.94

Average annual GVA growth rate
2001-
2004

% 2.58% 0.83% 4.90% 4.47% 6.05%

GVA growth rate (%) 2001 - 2004 % 7.9% 2.5% 15.4% 14.0% 19.3%

GVA as % South African GDP 2004 % 1.2% 11.2% 16.0% 8.3% 7.3%

Energy consumption per capita 2004 GJ/capita 26.0 44.0 37.0 55.0 61.0

Electricity consumption per annum (Total) 2004* KWhrs 1,305,568,323 11,874,000,000 12,471,048,000 7,934,512,000 12,740,392,000

Electricity consumption as a % of SA's electricity consumption 2004* % 0.58% 5.24% 5.50% 3.50% 5.62%

Electricity supplied by the Municipality 2004* KWhrs 1,102,364,000 8,608,650,000 9,461,031,000 7,288,592,000 9,222,203,000

Electricity supplied directly by Eskom to private users 2004* KWhrs 203,204,323 3,265,350,000 2,266,017,000 541,042,000 3,213,459,000

Electricity consumption per annum (Total) 2004* GJ 4,700,046 42,746,400 42,217,373 28,186,682 44,768,383

Petrol consumption per annum  2004 Litres 153,839,943 1,210,624,439 1612610202 1,011,111,335 1,023,389,469

Petrol consumption per annum  2004 GJ 5,230,558 41,161,231 54,828,747 34,377,785 34,795,242

Diesel consumption per annum 2004 Litres 100,285,411 606,698,439 569,208,146 333,238,273 553,711,257

Diesel consumption per annum 2004 GJ 3,710,560 22,447,842 21,060,701 12,329,816 20,487,317

Paraffin consumption per annum 2004 Litres 37,521,390 67,775,482 29,343,983 41,913,314 65,215,606

Paraffin consumption per annum 2004 GJ 1,350,770 2,439,917 1,056,383 1,508,879 2,347,762

LPG consumption per annum 2004 Litres 11,984,810 104,351,675 9,466,204 10,259,551 34,283,336

LPG consumption per annum 2004 GJ 299,620 2,608,792 236,655 256,489 857,083

Heavy Fuel Oil (HFO) consumption per annum 2004 Litres 8,930,361 98,556,239 3,028,104 62,738,848 26,991,968

Heavy Fuel Oil (HFO) consumption per annum 2004 GJ 357,214 3,942,250 121,124 2,509,554 1,079,679

Jet Fuel consumption per annum 2004 Litres 12,240,571 392,080,321 62,499,481 2,978,871 1,430,293,213

Jet Fuel consumption per annum 2004 GJ 440,661 14,114,892 2,249,981 107,239 51,490,556

Biofuel consumption per annum 2004 Litres

Biomass consumption per annum 2004 Kg 28,000,000

Biomass consumption per annum 2004 GJ 532,000

Natural Gas Consumption per annum 2004 GJ 1,209,688 469,472 2,591,933

Coal consumption per annum 
(not for elec generation or synfuel production)

2004* Kg 70,000,000 162,500,000 275,000,000 403,463,000 149,343,000

Coal consumption per annum 
(not for elec generation or synfuel production) 

2004* GJ 2,170,000 5,037,500 8,525,000 12,507,353 4,629,633

Other energy sources eg wind, solar 2004 GJ

Residential sector total energy consumption 2004* GJ 19,330,632 15,762,562

Commerce sector total energy consumption 2004* GJ 36,709,827 28,186,867

Industrial sector total energy consumption 2004 GJ

Local authority total energy consumption 2004* GJ 26,402 1,784,704 1,484,842 962,857 1,853,043

Transport sector total energy consumption 2004* GJ 76,673,832 46,281,975

A n n e x u r e  C :  S T A T I S T I C A L  A L M A N A CA n n e x u r e  C :  S T A T I S T I C A L  A L M A N A C



159

A n n e x u r e  C :  S T A T I S T I C A L  A L M A N A CA n n e x u r e  C :  S T A T I S T I C A L  A L M A N A C

PRODUCTIVE CITIES
Key Sustainable Energy Trends Indicators

Indicator
Data
year

Units

Energy Consumption

Energy Consumption per annum (Total) 2004 GJ

Energy consumption as % of South Africa 2004 %

Gross Value Added (at 2004 market prices ie in 2004 money terms) 2004 Rands

Average annual GVA growth rate
2001-
2004

%

GVA growth rate (%) 2001 - 2004 %

GVA as % South African GDP 2004 %

Energy consumption per capita 2004 GJ/capita

Electricity consumption per annum (Total) 2004* KWhrs

Electricity consumption as a % of SA's electricity consumption 2004* %

Electricity supplied by the Municipality 2004* KWhrs

Electricity supplied directly by Eskom to private users 2004* KWhrs

Electricity consumption per annum (Total) 2004* GJ

Petrol consumption per annum  2004 Litres

Petrol consumption per annum  2004 GJ

Diesel consumption per annum 2004 Litres

Diesel consumption per annum 2004 GJ

Paraffin consumption per annum 2004 Litres

Paraffin consumption per annum 2004 GJ

LPG consumption per annum 2004 Litres

LPG consumption per annum 2004 GJ

Heavy Fuel Oil (HFO) consumption per annum 2004 Litres

Heavy Fuel Oil (HFO) consumption per annum 2004 GJ

Jet Fuel consumption per annum 2004 Litres

Jet Fuel consumption per annum 2004 GJ

Biofuel consumption per annum 2004 Litres

Biomass consumption per annum 2004 Kg

Biomass consumption per annum 2004 GJ

Natural Gas Consumption per annum 2004 GJ

Coal consumption per annum 
(not for elec generation or synfuel production)

2004* Kg

Coal consumption per annum 
(not for elec generation or synfuel production) 

2004* GJ

Other energy sources eg wind, solar 2004 GJ

Residential sector total energy consumption 2004* GJ

Commerce sector total energy consumption 2004* GJ

Industrial sector total energy consumption 2004 GJ

Local authority total energy consumption 2004* GJ

Transport sector total energy consumption 2004* GJ

eThekwini King Sabata Mangaung Msunduzi
Nelson
Mandela

Potchef
stroom

127,271,937 5,473,868 18,181,414 29,100,933 30,092,498 4,332,903

4.7% 0.2% 0.7% 1.1% 1.1% 0.2%

118,262,059,563.86 4,644,692,544.40 17,955,192,729.52 11,719,063,108.35 34,522,064,611.50 3,823,314,284.30

4.04% 4.06% 3.21% 4.26% 1.66% 2.79%

12.6% 12.7% 9.9% 13.3% 5.1% 8.6%

9.3% 0.3% 1.4% 0.9% 2.7% 0.3%

39.0 13.0 27.0 52.0 30.0 34.0

10,674,977,595 383,959,360 1,396,694,000 1,482,218,000 3,067,998,000 387,327,000

4.71% 0.17% 0.62% 0.65% 1.35% 0.17%

10,290,977,595 155,200,000 1,400,766,850 1,482,218,000 3,067,998,000 387,056,000

228,759,360

37,047,519 1,382,254 5,042,761 5,335,985 11,044,793 1,393,402

895,650,431 62,950,925 179,730,782 160,330,209 243,973,717 55,865,879

30,452,115 2,140,331 6,110,847 5,451,227 8,295,106 1,899,440

832,411,201 31,212,253 159,985,879 131,951,357 191,471,729 25,446,729

30,799,214 1,154,853 5,919,478 4,882,200 7,084,454 941,529

125,496,503 17,061,650 10,124,225 12,936,009 23,129,786 1,654,573

4,517,874 614,219 364,472 465,696 832,672 59,565

81,839,198 2,173,105 7,890,279 36,551,021 11,138,167 224,385

2,045,980 54,328 197,257 913,776 278,454 5,610

141,508,166 2,732,063 1,191,134 18,591,958 11,881,849 317,570

5,660,327 109,283 47,645 743,678 475,274 12,703

76,791,452 0 6,029,500 343,449 35,609,558 30,000

2,764,492 0 217,062 12,364 1,281,944 1,080

100,000 22,575,000

1,900 428,925

12,527,616

1,200,000 1,200,000 8,000,000 350,551,000 26,500,000

37,200 37,200 248,000 10,867,081 821,500

2,190,000
kg methane

7,443,088
litres LFO

2,094,679

15,884,627

1,761,693 242,368 271,348 34,013 0 161,582
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PRODUCTIVE CITIES
Key Sustainable Energy Trends Indicators

Indicator
Data
year

Units

Energy Consumption

Energy Consumption per annum (Total) 2004 GJ

Energy consumption as % of South Africa 2004 %

Gross Value Added (at 2004 market prices ie in 2004 money terms) 2004 Rands

Average annual GVA growth rate
2001-
2004

%

GVA growth rate (%) 2001 - 2004 %

GVA as % South African GDP 2004 %

Energy consumption per capita 2004 GJ/capita

Electricity consumption per annum (Total) 2004* KWhrs

Electricity consumption as a % of SA's electricity consumption 2004* %

Electricity supplied by the Municipality 2004* KWhrs

Electricity supplied directly by Eskom to private users 2004* KWhrs

Electricity consumption per annum (Total) 2004* GJ

Petrol consumption per annum  2004 Litres

Petrol consumption per annum  2004 GJ

Diesel consumption per annum 2004 Litres

Diesel consumption per annum 2004 GJ

Paraffin consumption per annum 2004 Litres

Paraffin consumption per annum 2004 GJ

LPG consumption per annum 2004 Litres

LPG consumption per annum 2004 GJ

Heavy Fuel Oil (HFO) consumption per annum 2004 Litres

Heavy Fuel Oil (HFO) consumption per annum 2004 GJ

Jet Fuel consumption per annum 2004 Litres

Jet Fuel consumption per annum 2004 GJ

Biofuel consumption per annum 2004 Litres

Biomass consumption per annum 2004 Kg

Biomass consumption per annum 2004 GJ

Natural Gas Consumption per annum 2004 GJ

Coal consumption per annum 
(not for elec generation or synfuel production)

2004* Kg

Coal consumption per annum 
(not for elec generation or synfuel production) 

2004* GJ

Other energy sources eg wind, solar 2004 GJ

Residential sector total energy consumption 2004* GJ

Commerce sector total energy consumption 2004* GJ

Industrial sector total energy consumption 2004 GJ

Local authority total energy consumption 2004* GJ

Transport sector total energy consumption 2004* GJ

Saldanha Sedibeng
Sol
Plaatje

uMhlathuze National 

29,638,927 170,097,688 6,274,145 60,263,447 2,717,859,800

1.1% 6.3% 0.2% 2.2%

2,936,230,069.50 18,030,400,397.09 6,786,093,856.64 13,664,088,638.69 1,297,399,192,192

5.82% 3.93% 3.16% 3.01%

18.5% 12.3% 9.8% 9.3%

0.2% 1.5% 0.5% 1.1%

374.0 192.0 32.0 167.0 27,849.2

1,567,521,000 12,562,486,667 514,158,929 14,838,464,000 226,732,963,000

0.69% 5.54% 0.23% 6.54%

167,521,000 2,760,052,000 195,145,000

178,360,000

603,076 9,936,187 1,344,618 0 707,446,806

27,962,077 261,552,475 60,636,687 100,177,498

950,711 8,892,784 2,061,647 3,406,035

47,333,191 157,148,815 52,058,639 81,681,929

1,751,328 5,814,506 1,926,170 3,022,231

1,843,564 4,858,892 2,877,621 283,940

66,368 174,920 103,594 10,222

444,518 917,737 7,440,817 15,086,109

11,113 22,943 186,020 377,153

4,261,862 3,942,018 0 7510577

170,474 157,681 0 300,423

1,607,046 110,802 1,637,257

57,854 3,989 58,941 0

1,250,000,000 3,500,000,000 3,000,000 1,650,000

38,750,000 108,500,000 93,000 51,150

844,875 485,691.94 TJ

1,105,302 183,358.63 TJ

1,173,440.28 TJ

21,593 0 87,692u 59,072

4,015,629 698,551.55 TJ

A n n e x u r e  C :  S T A T I S T I C A L  A L M A N A C
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Indicator
Data
year

Units
Buffalo
City

Cape
Town

Joburg Tshwane Ekurhuleni

Indicator
Data
year

Units
Buffalo
City

Cape
Town

Joburg Tshwane Ekurhuleni

Energy Generation

Local primary energy generation 2004 GJ 6,771,323 6,273,306 3,839,115

Local primary energy generation capacity 2004 MW 1,890

Local primary energy generation - Solar 2004 GJ

Local primary energy generation - Wind 2004 GJ

Local primary energy generation - Small hydro 2004 GJ

Local primary energy generation - Biomass 2004 GJ

Local primary energy generation - Other 2004 GJ 31,512 6,273,306 3,839,115

Number of jobs created by the energy sector: unknown 2,004

Local renewable ‘economic’ capacity: unknown 2,004

Indicator
Data
year

Units

Indicator
Data
year

Units

Energy Generation

Local primary energy generation 2004 GJ

Local primary energy generation capacity 2004 MW

Local primary energy generation - Solar 2004 GJ

Local primary energy generation - Wind 2004 GJ

Local primary energy generation - Small hydro 2004 GJ

Local primary energy generation - Biomass 2004 GJ

Local primary energy generation - Other 2004 GJ

Number of jobs created by the energy sector: unknown 2,004

Local renewable ‘economic’ capacity: unknown 2,004

eThekwini King Sabata Mangaung Msunduzi
Nelson
Mandela

Potchef
stroom

eThekwini King Sabata Mangaung Msunduzi
Nelson
Mandela

Potchef
stroom

0 27,518

27,518

Indicator
Data
year

Units

Indicator
Data
year

Units

Energy Generation

Local primary energy generation 2004 GJ

Local primary energy generation capacity 2004 MW

Local primary energy generation - Solar 2004 GJ

Local primary energy generation - Wind 2004 GJ

Local primary energy generation - Small hydro 2004 GJ

Local primary energy generation - Biomass 2004 GJ

Local primary energy generation - Other 2004 GJ

Number of jobs created by the energy sector: unknown 2,004

Local renewable ‘economic’ capacity: unknown 2,004

Saldanha Sedibeng
Sol
Plaatje

uMhlathuze National 

Saldanha Sedibeng
Sol
Plaatje

uMhlathuze
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WELL-GOVERNED CITIES
Key Sustainable Energy Trends Indicators

Indicator
Data
year

Units
Buffalo
City

Cape
Town

Joburg Tshwane Ekurhuleni eThekwini

Energy Consumption per annum - Total 2004 GJ 18,226,570 135,791,249 130,941,453 92,323,596 167,319,123 127,271,937

Local Authority Energy Consumption

Total energy use by local authority per annum 2004* GJ 26,402 1,784,704 1,484,842 962,857 1,853,043 1,761,693

Local authority energy consumption as % of total City energy
consumption

2004* % 0.1% 1.3% 1.1% 0.8% 1.1% 1.9%

Local authority energy consumption per capita 2004* KJ/capita 37.6 581.4 414.1 573.5 671.1 538.8

Local authority Electricity Consumption per annum- total 2004* GJ 26,402 734,230 1,118,835 429,991 1,248,043 541,250

Local authority electricity Consumption as a % total Local 
authority energy consumption

2004* % 41.1% 75.4% 44.7% 67.4% 30.7%

Local authority Petrol consumption per annum 2004* GJ 280,751 175,271 84,951 272,000 1,220,443

Local authority Petrol consumption as % of Total Local 
authority energy consumption

2004* % 15.7% 11.8% 8.8% 14.7% 69.3%

Local authority Diesel consumption per annum 2004* GJ 769,723 190,736 447,915 333,000

Local authority Diesel consumption as % of Total Local 
authority energy consumption

2004* % 43.1% 12.8% 46.5% 18.0%

Local authority LPG consumption per annum 2004 GJ

Local authority Biodiesel consumption per annum 2004 GJ

Other energy sources (eg: wind, solar)  consumption per 
annum by Local authority 

2004 GJ

Energy used in solid waste 2004* GJ 116,060

Energy for solid waste as % of Local authority energy 
consumption

2004* %

Energy used in Vehicle Fleet 2004* GJ 1,050,474 366,007 532,866 605,000 1,220,443

Energy for Vehicle fleet as % of Local authority energy 
consumption

2004* % 58.9% 24.6% 55.3% 32.6% 69.3%

Energy used in buildings and facilities 2004* GJ 279,771 87,809 173,754 110,071

Energy for buildings and facilitites as % of Total Local 
authority energy consumption

2004* % 15.7% 5.9% 18.0% 6.2%

Energy used in streetlights 2004* GJ 372,241 382,750 286,461 378,000 315,360

Energy for streetlights as % of Total Local authority energy 
consumption

2004* % 20.9% 25.8% 29.8% 20.4% 17.9%

Energy used in bulkwater and waste water treatment 2004* GJ 81,272 648,276 171,661 115,819

Energy for Bulkwater and waste water treatment as % of Total
Local authority energy consumption

2004* % 4.6% 43.7% 17.8% 6.6%

Local Authority GHG emissions

Local authority Carbon emissions (Total) 2004* tonnes of CO2 8,068 300,691 368,140 170,385 424,833 249,861

Local authority Carbon emissions per capita 2004* Kg CO2/capita 11.5 98.0 102.7 101.5 153.9 76.4

Local authority Carbon emissions from electricity 2004* tonnes of CO2 8,069 224,381 341,916 131,405 381,402 165,406

Local authority Carbon emissions from electricity as % total 
Local authority emissions

2004* % 74.6% 92.9% 77.1% 89.8% 66.2%

Local authority Carbon emissions from diesel 2004* tonnes of CO2 56,883 14,095 33,101 24,609

Local authority Carbon emissions from diesel as % total Local
authority emissions

2004* % 18.9% 3.8% 19.4% 5.8%

Local authority Carbon emissions from petrol 2004* tonnes of CO2 19,428 12,129 5,879 18,822 84,455

Local authority Carbon emissions from petrol as % total Local
authority emissions

2004* % 6.5% 3.3% 3.5% 4.4% 33.8%

Local authority Carbon emissions from solid waste disposal 
activities

2004* tonnes of CO2 116,060

Solid waste emissions as % total 2004* % 38.6%

Local authority Carbon emissions from wastewater 2004* tonnes of CO2 24,837 198,113 52,460 35,394

Local authority Carbon emissions from wastewater as % total
Local authority emissions

2004* % 8.3% 53.8% 30.8% 14.2%

Local authority Carbon emissions from streetlights 2004* tonnes of CO2 113,757 116,969 87,542 115,517 96,374

Local authority Carbon emissions from streetlights as % total
Local authority emissions

2004* % 37.8% 31.8% 51.4% 27.2% 38.6%

Local authority Carbon emissions from buildings and facilities 2004* tonnes of CO2 85,498 26,834 53,099 33,638

Local authority Carbon emissions from buildings and facilities
as % total Local authority emissions

2004* % 28.4% 7.3% 31.2% 13.5%

Local authority Carbon emissions from vehicle fleet 2004* tonnes of CO2 72,693 25,328 36,874 41,866 84,455

Local authority Carbon emissions from vehicle fleet as % total
Local authority emissions

2004* % 24.2% 6.9% 21.6% 9.9% 33.8%

* indicates data that comes from a year between 2001 - 2004 

A n n e x u r e  C :  S T A T I S T I C A L  A L M A N A C

*Indicates data that com
es from

 a year betw
een 2001 – 2004



163

WELL-GOVERNED CITIES
Key Sustainable Energy Trends Indicators

Indicator

Energy Consumption per annum - Total 

Local Authority Energy Consumption

Total energy use by local authority per annum

Local authority energy consumption as % of total City energy
consumption

Local authority energy consumption per capita

Local authority Electricity Consumption per annum- total

Local authority electricity Consumption as a % total Local 
authority energy consumption

Local authority Petrol consumption per annum

Local authority Petrol consumption as % of Total Local 
authority energy consumption

Local authority Diesel consumption per annum 

Local authority Diesel consumption as % of Total Local 
authority energy consumption

Local authority LPG consumption per annum 

Local authority Biodiesel consumption per annum 

Other energy sources (eg: wind, solar)  consumption per 
annum by Local authority 

Energy used in solid waste

Energy for solid waste as % of Local authority energy 
consumption

Energy used in Vehicle Fleet 

Energy for Vehicle fleet as % of Local authority energy 
consumption

Energy used in buildings and facilities

Energy for buildings and facilitites as % of Total Local 
authority energy consumption

Energy used in streetlights

Energy for streetlights as % of Total Local authority energy 
consumption

Energy used in bulkwater and waste water treatment

Energy for Bulkwater and waste water treatment as % of Total
Local authority energy consumption

Local Authority GHG emissions

Local authority Carbon emissions (Total)

Local authority Carbon emissions per capita

Local authority Carbon emissions from electricity

Local authority Carbon emissions from electricity as % total 
Local authority emissions

Local authority Carbon emissions from diesel

Local authority Carbon emissions from diesel as % total Local
authority emissions

Local authority Carbon emissions from petrol

Local authority Carbon emissions from petrol as % total Local
authority emissions

Local authority Carbon emissions from solid waste disposal 
activities

Solid waste emissions as % total

Local authority Carbon emissions from wastewater

Local authority Carbon emissions from wastewater as % total
Local authority emissions

Local authority Carbon emissions from streetlights

Local authority Carbon emissions from streetlights as % total
Local authority emissions

Local authority Carbon emissions from buildings and facilities

Local authority Carbon emissions from buildings and facilities
as % total Local authority emissions

Local authority Carbon emissions from vehicle fleet

Local authority Carbon emissions from vehicle fleet as % total
Local authority emissions

King
Sabata

Mangaung Msunduzi
Nelson
Mandela

Potchef
stroom

Saldanha Sedibeng
Sol
Plaatje

uMhlathuze

5,473,868 18,181,414 29,100,933 30,092,498 4,332,903 29,638,927 170,097,688 6,274,145 1,025,329,751

263,987 271,348 34,013 161,582 55,961 87,692

4.8% 1.5% 0.1% 3.7% 0.2% 1.4%

626.7 409.9 60.5 1251.8 705.6 445.5

263,987 197,248 34,013 161,582 34,499 61,657

72.7% 61.6% 70.3%

40,800 5,371 12,589

15.0% 9.6% 14.4%

33,300 16,092 13,446

12.3% 28.8% 15.3%

11,024 51,451

4.2% 31.8%

74,100 26,035

27.3% 29.7%

10,595 92,710 69,592 9,865

4.0% 34.2% 43.1% 11.2%

142,165 25,106 32,678

52.4% 15.5% 37.3%

242,368 15,433 19,114

91.8% 9.6% 21.8%

80,674 65,563 10,394 49,380 12,104 20,707

191.5 99.0 18.5 382.6 152.61 105.19

80,674 60,279 10,394 49,380 10,543 18,842

91.9% 87.1% 91.0%

2,461 1,189 994

3.8% 9.8% 4.8%

2,823 372 871

4.3% 3.1% 4.2%

3,369 15,723 4

4.2% 31.8% 0.0%

74,068 4,716 5,841

91.8% 9.6% 28.2%

43,446 7,672 9,986

66.3% 15.5% 48.2%

3,238 28,332 21,267 3,015

4.0% 43.2% 43.1% 14.6%

5,128 1,802

7.8% 8.7%

* indicates data that comes from a year between 2001 - 2004 

*Indicates data that com
es from

 a year betw
een 2001 – 2004
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Indicator
Data
year

Units
Buffalo
City

Cape
Town

Joburg Tshwane Ekurhuleni eThekwini

Local Authority Energy Sector Management

Share of electricity losses from distribution - technical 2004 6.5% 6.0% 9.1% 11.3%

Non-technical losses as share of total electricity distributed 2004 6.4% 2.0% 9.7%

Number of dedicated Energy positions in City 2004

City has an energy strategy 2004

City has an air quality control officer 2004

City has an Air quality control monitoring mechanism 2004

Number of brown/blackout days 2004 2.5 144.0

Percentage investment by electricity departments in network
infrastructure (Capital)

2004
475mil
of capital

92%

Value electricity non-payment (by sector): outstanding 2004

* indicates data that comes from a year between 2001 - 2004 

Indicator

Local Authority Energy Sector Management

Share of electricity losses from distribution - technical

Non-technical losses as share of total electricity distributed

Number of dedicated Energy positions in City

City has an energy strategy

City has an air quality control officer

City has an Air quality control monitoring mechanism

Number of brown/blackout days

Percentage investment by electricity departments in network
infrastructure (Capital)

Value electricity non-payment (by sector): outstanding

King
Sabata

Mangaung Msunduzi
Nelson
Mandela

Potchef
stroom

Saldanha Sedibeng
Sol
Plaatje

uMhlathuze

9.4% 5.5%

2.0% 2.0%

80.0
286
(1/2hr periods)

2.0 5.0

93% 7%

* indicates data that comes from a year between 2001 - 2004 

A n n e x u r e  C :  S T A T I S T I C A L  A L M A N A C
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The Cape Town Declaration on Energy for Cities 

The Cape Town Declaration formulated at the City Energy Strategies Conference in Cape Town, November 
2003, challenges South African City Municipalities to:

1.  Develop an integrated energy strategy for their cities by 2006.

2.  Diversify their supply to include renewable and cleaner energy sources with a target of 10% by 2020.

3.  Implement green procurement policies by 2006.

4.  Reduce energy consumption by at least 20% in all municipal operations by 2005.

5.  Pass legislation requiring solar water heaters and insulation in all new middle to high income housing 
by 2005.

6.  Ensure that all low-income formal housing has insulated ceilings – new housing by 2005, retrofit existing 
by 2007, and build houses to be energy efficient.

7.  Include dedicated bicycle lanes on at least 20% of roads, and enforced bus-lanes by 2010.

8.  Develop public demonstration centres and programmes for sustainable energy.

And requests that national and provincial government, industry and commerce support and work in partnership 
with local government to achieve these. SACN, SALGA, ICLEI, SEA, UNEP and other organizations commit 
themselves to supporting and assisting municipalities to reach these targets. 

WALLACE
GLOBAL FUND

DANIDA

City officials, stakeholders and SEA staff  visit the Eskom Klipheuwel wind farm during a State of  Energy Review meeting, 2005.
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