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Executive Summary 

 

Introduction 

 
Energy is critical to issues of economic development, social welfare and environmental 
sustainability. It also plays a central role in the functioning of cities such that local 
governments all over the world are planning and implementing more sustainable 
approaches to their energy production and use.  
 
Sustainable city energy planning goes beyond the traditional focus on electricity supply. 
It takes an integrated approach, looking at the energy needs of city dwellers across all 
sectors and activities. A local energy strategy will help to institutionalise sustainable 
energy approaches and practices at the local level, within a framework that has a clear 
vision and direction. It enables the co-ordination of ad-hoc energy projects and activities, 
and helps to integrate energy objectives into relevant municipal functions and programs.  
It can lead to improved service delivery, save money, assist with employment creation, 
improve air quality and reduce greenhouse gas emissions. 
 
Developing an energy strategy requires a detailed ‘energy picture’ on which to base 
analysis, identify and prioritise issues and plan short and longer-term interventions. This 
report provides the energy picture for Sol Plaatje Municipality (SPM) and serves as the 
first step towards an energy strategy. SPM, located on the eastern boundary of the 
Northern Cape Province (NCP), is home to the city of Kimberley, the largest urban area, 
political capital and major service centre of the NCP – the most extensive, but least 
populated province in South Africa. 

 

 

Energy Imperatives: Local, National and International Legislative and Policy 

Context 

 

World leaders have identified two critical challenges facing humanity: poverty and 
climate change. Access to energy has been identified within the Millennium 
Development Goals as key to addressing poverty. Simultaneously, existing world 
dependence on fossil fuels as a source of energy is acknowledged as the major 
contributing factor (via greenhouse gas emissions, of which CO2 is the major concern) to 
global warming.  South Africa is a signatory of the Kyoto Protocol, a legally binding 
international agreement to reduce carbon emissions, and a Party to the Framework 
Convention on Climate Change of 1992, an international body created to address the 
problem of climate change, with an objective to stabilise greenhouse gas emissions at 
concentrations that would prevent dangerous interference with the climate system.  
 
Within South Africa the White Paper on Energy promotes the ongoing electrification 
programme aimed at redressing apartheid inequities, economic development and 
management of health and environmental energy-related impacts. A Renewable Energy 
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White Paper and Energy Efficiency Accord commit the government to renewable and 
efficiency targets. The restructuring of the electricity distribution industry is also 
underway in South Africa. This restructuring looks to the establishment of six 
independent regional electricity/energy distribution companies to replace existing 
distribution by Eskom and 187 licensed municipalities. Electricity service distribution, 
although now structured via the REDs, remains a constitutional obligation of 
municipalities. 
 
Local authorities are also obliged by the constitution to develop Integrated Development 
Plans (IDPs) to guide their service delivery. SPM’s IDP identifies affordable service 
delivery, tackling poverty through development, and sound management of municipal 
resources as key city goals.  
 

 

Energy Picture 

 

A demand-led approach has been adopted in this report. Demand-side data, based on end-
user consumption patterns, although more difficult to gather than supply side data, gives 
a more qualitative picture of energy-use -  identifying poverty issues related to health and 
safety, energy service needs, paying attention to demand side management, efficiency 
options and suppressed demand.   

 

Total Energy Demand for the SPM by Sector and Fuel Type in GJ, 2001. 
User 

Group 
Electricity Diesel Petrol Paraffin LPG Wood Coal Total 

Total 

% 

Households 647,746 0 0 91,363 49,458 - 60,760 849,326 15% 

Commerce 

& Industry 
1,255,015 0 0 30,956 49,458 - 26,040 1,361,469 24% 

Local 

Authority  
61,657 13,446 12,589 0 0 - 0 87,693 2% 

Transport 0 1,515,605 1,816,371 0 0 - 0 3,331,976 59% 

Total 1,964,418 1,529,052 1,828,960 122,318 98,915 - 86,800 5,630,463 100% 

Total % 35% 27% 32% 2% 2% - 2% 100%   

 
Petrol (32%), diesel (27%) and electricity (35%) account for 94% of total energy 
consumed in SPM. Paraffin, Liquid Petroleum Gas (LPG) and coal each account for only 
two percent of the total.   
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Total Energy Demand by Fuel Type for the SPM, 2001 

 
 
The transport sector consumes 59% of total energy within the SPM; commerce and 
industry 24%; households 15% and local authority operations 2%.   
 

Total Energy Demand by Sector for the SPM (2001 data) 

 
 

Emissions 

 
No data exists on local air pollution within SPM, however local pollutants are 
extrapolated from fuel use and presented within each sector analysis. Transport fuels and 
indoor paraffin use within low income households represent the greatest local air 
pollutant concerns. 
 
Although sourced from power stations in Mpumalanga and Gauteng, SPM is still 
responsible for the GHG emissions derived from its use of electricity. Considering that 
95% of electricity in South Africa is generated from coal, carbon dioxide (CO2) 
emissions from electricity consumption in the SPM area account for 70% of total global 
emissions from SPM.  Petrol and diesel account for 15 and 13% respectively, with 
paraffin, LPG, and coal accounting for only one percent of global emissions each. 
 
Commerce and industry accounts for 45% of CO2 emissions, transport 28% and 
households 25%. The heavy dependence of these sectors on coal-generated electricity is 
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the reason for their large “carbon footprint”. The local authority is responsible for 2% of 
global emissions. 
 

Total CO2e Emissions for SPM, by Sector and Fuel Type, 2001 (in tons) 

User Group Electricity     Diesel     Petrol     Paraffin    LPG     Wood    Coal      Total      
Total 

% 

Households 197,951 0 0 6,551 3,116 0 5,736 213,353 25% 

Commerce & 

Industry 
383,533 0 0 2,220 3,116 0 2,458 391,327 45% 

Local 

Authority  
18,842 994 871 0 0 0 0 20,707 2% 

Transport 0 112,003 125,693 0 0 0 0 237,696 28% 

Total 600,326 112,997 126,564 8,770 6,232 N/A 8,194 863,083 100% 

Total % 70% 13% 15% 1% 1% N/A 1% 100%   

 
 

Total CO2 Emissions from energy use in SPM, 2001 

 
 

ENERGY DEMAND 

 

Households 

 

Kimberly has a total population of 202 000, comprising 47 000 households (Stats SA, 
Census 2001). The SPM Local Economic Development Plan (2004) identifies 40% of 
households within SPM as living in poverty in 2002. This has important implications for 
energy planning as energy use patterns were found to correlate with household incomes. 
Further, the energy burden is more severe on the poorest households, with poor 
households spending a far greater portion of their income on energy, suffering the effects 
of “dirtier” fuels in their homes and expending more time in accessing energy – buying 
fuel from shops, or collecting firewood - than wealthier households.   
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Households consume 15% of total energy within SPM, with 76% of this demand being 
met by electricity – accounting for a relatively high carbon footprint by the domestic 
sector (around 25%).  The majority of electricity consumption occurs in the middle and 
high-income households. Some 17% of households are still waiting to be electrified. 
However, economic and social considerations mean that even amongst electrified low 
income housing there is a continued reliance on dirty fuels, predominantly paraffin, with 
health and safety implications.  
 
Experience with regard to energy service provision in the form of passive solar design, 
ceilings and SWH provision developed within SPM’s innovative low cost housing 
programmes needs to be reviewed and extended across the municipality. These hold great 
potential in relieving the energy burden of the poor. 
 
Middle and high-income households have a large “carbon footprint”, but within the 
context of cheap electricity and limited availability of information on alternative 
technologies and fuels, such as Solar Water Heathers (proven to be cost-effective), there 
is little incentive to make the necessary switches.   
Measures to ensure energy efficiency in the home through best fuel-mixes and lifecycle 
costing, as well as creating awareness of energy efficient appliances and building styles 
would present good opportunities for SPM to achieve more sustainable energy use 
amongst households.  
 

Commerce and Industry 

 

Both the economies of the NCP and the SPM experienced negative growth rates in the 
year 2001.  The Community Services sector is the largest contributor to the local 
economy (measured as Gross Geographic Value Added – GGVA) within SPM, with the 
mining sector, traditionally a pillar of the economy, in decline and contributing only 
some 7 – 9% of GGVA. As the largest single energy user within SPM the reduction of De 
Beers mining activities will have a substantial impact on energy consumption patterns 
within SPM. 
 
The commerce and industry sector contributed 24% to total energy demand of the SPM, 
with up to half of this consumed in the mining industry. The majority of this energy is 
used in the form of electricity (98 %).  Heavy Furnace Oil (HFO) and coal are not 
prevalent in SPM.  Paraffin and LPG constitute a minute amount (1 percent each) of the 
total energy demand in this sector. 
 
The high reliance of this sector on electricity, results in a contribution of 45% to total 
global emissions. Demand-side management interventions into the commerce and 
industry sector, such as retro-fitting with energy efficient lighting, educating staff in 
terms of energy efficient measures, management of operations to take advantage of 
reduced electricity tariffs during off-peak times, conducting energy audits, and careful 
monitoring and evaluation of energy use would aid businesses in realizing higher triple 
bottom lines. 
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Energy efficient building codes and use of alternative technologies such as SWHs 
provide further opportunities to make energy savings. The development of a “green” 
orientation may also support SPMs tourism development and attract business. 
Investigation is also needed on whether the energy sector presents opportunities for local 
economic development through renewable technology development or renewable energy 
generation. 
 
Very little information is available on the energy needs of the informal economy. This 
sector employs up to 65% of the economically active population of SPM and is a critical 
area identified for support within the IDP. Further studies on how to best support the 
energy needs of this sector are urgently required. 

 

Transport 

 

The transport sector consumes the entire supply of petrol and diesel into SPM, accounting 
for 59% of the SPM’s total energy demand (32 % attributed to petrol, and 27 % attributed 
to diesel).  Consumption of these fuels account for significant local air pollutants, which 
have severe health and environmental impacts. However insufficient emissions 
monitoring occurs to quantify levels of air pollution. This needs to be addressed. In terms 
of global CO2 emission, petrol use and diesel use in this sector contribute 15 and 13% of 
total global emissions respectively. 
 
54% of the SPM population drives to work - 31% own private vehicles and 23% share 
rides.  Only 14% of the population makes use of public transport, which is predominately 
in the form of mini-bus taxis (83 % of total public transport).  These findings suggest a 
limited, inefficient or unaffordable public transport system.  Currently the national re-
capitalization program has introduced ten larger midi-bus taxis with a larger carrying 
capacity. 
 
Reducing the high-energy demand of the transport sector is dependent on reducing the 
number of private motor vehicle trips. A more efficient and affordable public transport 
system could significantly contribute to decreasing the number of private motor vehicle 
trips within the City, in combination with innovative campaigns targeting single 
occupancy vehicle users.  An efficient public transport system that serves the needs of the 
poor will also work to tackle problems concerning access.  
 
31% of the population walks to work.  Trends show that the lower the income level, the 
more reliant on walking one becomes.  This large reliance on walking, although linked to 
affordability (of other transport options), also illustrates the relatively short distances 
within the city and suitability of landform to non-motorized transport.  Surprisingly 
however, there is a low use of bicycles (4 %) and motorcycles (1 %) in the city.  Bicycles 
are considered the most efficient means of travel with zero emissions. Currently 
developments in the Galeshewe Urban Renewal Project (GURP) are making provisions 
for bicycle infrastructure. Walking and cycling should be given greater importance in 
transport planning for the City of Kimberley. 
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Local Authority 

 

SPM operations account for 2 % of total energy demand in the City and contribute 2 % to 
total GHG emissions. However, it is a large single user (and employer) and in a position 
to influence energy use within the city. SPM spends around R 10.5 million on energy 
each year and energy savings could result in greater financial savings – up to R2.1 
million per year - and efficiency in service delivery – a stated goal of the IDP.  
 
Electricity contributes 71% of total energy used within municipal operations, costs the 
municipality 75% of total energy costs and results in 91% of total GHG emissions.  Half 
of the electricity used by the local authority goes towards powering street lights, with 
water and sewage works accounting for nearly a third of total electricity consumed. 
Energy efficiency measures in lighting (retrofitting with low energy bulbs) and water 
conservation programs offer good opportunities for efficiency and energy savings.  
 
Better fleet management of the 250 vehicles, which consumes 370,266 litres of petrol at a 
cost of R 1.7 million annually and 363,413 litres of diesel at a cost of R 1.6 million 
annually, is currently being implemented by SPM. This needs to be built on and cleaner 
fuel options explored.    
 
The need for the creation of a post with a portfolio that entails dealing with energy issues 
and collating energy data in an integrated manner across various departments is vital for 
the local authority.   
 

ENERGY SUPPLY 

 

Liquid fuels are the dominant fuel sources in the SPM, with 32% of total energy derived 
from petrol and 27% derived from diesel.  This is followed by electricity, which 
contributes 35% to total energy consumption.  None of these fuels are supplied locally; 
electricity is derived from the national grid, of which 95% is coal-generated.  Petrol and 
diesel are sourced from international crude oil markets, with only a small fraction (10 %) 
produced nationally from coal (at Sasol) and natural gas (as Mossgas).   
 

Electricity 

 

SPM has a total of some 37 900 electricity customers, split 50:50 between households 
and commerce and industry. The largest commercial enterprise, De Beers, buys its 
electricity directly from Eskom. Revenue from electricity sales currently represents 
substantial income to SPM and the impact of the restructuring of the distribution industry 
is currently unknown.  
 
The large distances covered in electricity transmission to SPM exacerbates the 
inefficiencies associated with coal-generated electricity3. SPM on average experiences 

                                                 
3 In South African electricity generation only 39% of the energy within the coal burned is converted into 
electricity. Most is lost in the form of heat. 
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15% losses – technical and non-technical – of electricity into SPM on an annual basis. 
The local authority has implemented load management schemes in the form of time-of-
use tariffs, which offer lower rates for off-peak electricity provision, and thus lower the 
supply load during peak hours. 
 

 

Liquid Fuels 

 

No oil is produced or refined in the Northern Cape Province and all liquid fuel products 
are delivered by road from any of the four national refineries outside the municipal 
boundaries. 
 
Renewable energy 

 

The SPM is exposed to high levels of solar radiation creating a potential renewable 
energy source.  Currently this resource remains virtually untapped. 
 
Solar Water Heating is a technology that provides a cost effective means to use solar 
energy. Energy efficiency in the design of housing and buildings is another way through 
which solar energy can be tapped – passive solar design substantially reduces a 
household’s need for electricity-generated space heating and cooling. 
 

Data Issues 

 

Limited energy data exists within SPM and no mechanism for the ongoing collection of 
energy-related data is in place. Energy related data, particularly demand-side data, was 
often difficult to obtain. Municipal databases do not consistently track energy related 
information and existing data often has gaps. In particular information on household 
energy use patterns was difficult to track. A qualitative household survey provided useful 
insights, but data at this level of desegregation is urgently required. Much of the available 
data was Kimberly-specific and could not be disaggregated to reflect what was happening 
within the new SPM boundary. Unless otherwise stated, the baseline year for the report 
data is 2001.   
 
 

CONCLUSION: Key energy demand issues and opportunities 

 
Sol Plaatje Municipality has identified effective and affordable service delivery and 
tackling poverty through sustainable development as cornerstones of its Integrated 
Development Plan, encapsulated in the vision “Working together for a better quality of 
life”. Energy is a crosscutting issue that affects the economic viability, social 
development and environmental integrity of urban cities and provides an important 
opportunity for SPM to address its vision and goals.   
 
This State of Energy report is a first step towards the development of a City Energy 
Strategy that will support and guide the Municipality in energy-related development 
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decision-making towards a more sustainable future. A detailed city energy strategy 
requires that the information presented here be discussed amongst city stakeholders and 
prioritised (in line with existing local priorities). Such a strategy includes the 
development of City energy visions and goals, and measures and plans to achieve these. 
 
Key energy issues have been drawn out from the energy picture presented in the report. 
Issues have been prioritised based on their alignment with key development priorities of 
SPM (as reported in the IDP), local, national and international energy imperatives, and 
social, economic and environmental impact. Also taken into account is the ability of the 
local authority to address the issue. 
 

Sector Key Issues 
Overall 

Demand 

Heavy reliance on fossil fuel. SPM mirrors the rest of South Africa in its high dependence 
(94%) on fossil-fuel generated energy. Each sector explores ways in which SPM can begin 
to move towards a more sustainable fuel mix. 
 
Difficulty in accessing dependable energy data. As a cross cutting sector, gathering data 
on energy is difficult. Ways in which an ongoing data collection and monitoring process 
could become institutionalised within SPM needs to be addressed. 
 
No place for cross cutting energy issues to be “held” within the municipality. The 
potentially dynamic role of energy within city development remains under utilised. An 
institutionalised energy position would lend greater strength to taking energy and related 
development (poverty and economic development) and environmental issues forward.   
 

Households Access to affordable, safe, modern energy sources for poor households.  SPM has high 
levels of poverty and the particular energy needs of poor households needs greater 
consideration. The SPM electrification programme is one project. Opportunities within LPG 
and other free basic energy programmes of DME need to be explored.  
 
Energy services within housing design. SPM has been a leader in “eco” housing and the 
lessons from these projects in terms of delivering passive solar and other energy services 
will be of great value in ongoing low cost housing delivery. 
 
Middle to high income houses have large “carbon footprint”. Education and awareness 
programmes may help to target greater energy efficiency amongst all households. Making 
alternative technologies, in particular SWHs, accessible to households needs to be explored. 
 

Commerce 

and 

Industry 

 

Sector highly dependent on electricity. This offers opportunities for greater efficiency, 
through building audits and retrofits and behaviour changes. Appropriate alternative 
technologies, including Solar Water Heaters and “Green” building development/design may 
also offer opportunities. 
 
Energy needs of the informal economy poorly understood. This area of the economy has 
been targeted as a priority within the IDP. Research into the energy needs of SMMEs in 
needed for a better understanding of energy needs and a basis on which to best support this 
sector with suitable clean fuel options. 
 
“Green” orientation potential for local economic development. The SPM Spatial 
Development Framework identifies the potential for SPM to build on a green orientation as 
a means of developing a competitive business edge. Sustainable energy will be key to such 
development. 
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Single company responsible for half of the energy consumed within this sector. Mining 
company De Beers dominates the energy use of the commercial sector within SPM and is 
thus well placed to take leadership in moving towards more sustainable energy use. Energy 
efficiency programmes and the development of an “eco” processing plant indicate De Beers 
commitment in this regard. 
 

Transport Large energy consuming sector. Opportunities to reduce this dependency on oil products 
may exist through greater investment in public transport and non-motorised forms of 
transport. Awareness campaigns to promote fewer trips (through schemes such as car 
pooling and greater use of non-motorised transport) may support a reduction of private 
vehicle use. Cleaner fuels are being explored within DME. 
 
City well positioned for development of non-motorised transport modes. The existing 
culture of walking needs to be supported and encouraged. The city is well positioned for use 
of bicycles, which has proven to stimulate job creation in other cities, and can build on 
initiatives begun within the Galeshewe Urban Renewal Project.  
 

Local 

Authority 

Substantial opportunities exist for greater efficiency within Municipal operations. 
These can look to vehicle fleet management, street and traffic light retrofitting (begun), 
buildings and facilities retrofitting. 
 
Municipality well placed to influence energy decisions within the City. This can be 
through development of “green” building codes, transport and land use planning (building 
on existing density and integration approach in Hull street), SWH by-laws, etc 
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1. Introduction 
 
This introductory chapter provides the background to the project, as well as the rationale, 
objectives and methodology of the report.  A description of the data sources, data gaps 
and the limitations, terms of reference, project team, methodology and timeframes and 
study area is provided. 
 
 

1.1 Background 
 
The MCAPlan-led Spatial Development Framework for Sol Plaatje identified a “green” 
orientation as an important opportunity to meet key city objectives, such as attracting 
business and industrial investment, tourism development, poverty alleviation, job creation 
and improvement of levels of municipal services. A discussion between MCAPlan and 
Sustainable Energy Africa identified energy as a driver within such a process. Towards 
the end of 2004 Sol Plaatje Municipality endorsed the idea of exploring an innovative and 
efficient approach to city energy within broad city development – an approach that could 
result in Kimberly becoming the first “solar city” in Africa. 
 
The State of Energy Report provides the basis for the development of a Sol Plaatje 
Energy Strategy. Energy data collection at the city level is a relatively new process in 
South Africa. Monitoring systems are not yet set up for ready data collection. Much of 
the data informing this report is thus incomplete and the report also identifies gaps and 
constraints within data collection. 
 
SEA, in conjunction with the University of Cape Towns’ Environmental and 
Geographical Sciences Department (ENGEO dep’t) and Environmental Evaluation Unit 
(EEU), worked in partnership with a group of final-year students from the Master of 
Philosophy (MPhil) in Environmental Management Program to prepare a State of Energy 
Report (SoER) for SPM as part of the first phase of developing a Sustainable Energy 
Strategy.  A SoER provides the necessary information for creating an “energy picture” of 
the municipality and a foundation for the subsequent development of an energy strategy.  
 
This SoER presents the results of an energy audit and it identifies major issues relating to 
energy use in SPM.  The energy audit has been used to determine the energy use profile 
of SPM region, focusing on the energy demand of four major sectors in Kimberley, 
namely households, commerce and industry, transport and local authority.  The report 
identifies issues within and between the different sectors relating to energy, and identifies 
opportunities for energy efficiency and renewable energy use. Moreover the report 
outlines recommendations that would contribute to the formulation of an energy strategy, 
and contribute towards the development of long-term energy planning within local 
policy-making frameworks.   
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1.2 Why a State of Energy Report 
 
A local energy strategy is a plan that helps to institutionalise sustainable energy 
approaches and practices at the local level, within a framework that provides a clear 
vision and direction. An energy strategy facilitates the coordination of ad hoc energy 
projects and the integration of energy objectives into all the local authority functions and 
programmes. It enables improved service delivery, improved air quality, reduced 
greenhouse gas emissions and better financial sustainability in local authority operations. 
 
The overall objective of an energy strategy is sustainable development, which includes 
economic viability (economic efficiency, cost recovery and economic empowerment), 
social development (poverty alleviation, job creation, service delivery, health), 
environmental integrity (air quality, mitigation of climate change), and social justice in 
resource distribution.   
 
Energy plays a central role in the functioning of cities. Local authorities make energy 
decisions every day, often without recognising the energy – and related sustainability and 
cost saving – content of these decisions. Energy is present within urban planning, housing 
delivery, transport development, waste and water management, all community and public 
facilities, electricity supply, city procurement, economic development and vehicle fleet 
management.  
 
City management is complex and cities worldwide are challenged to make ends meet and 
tackle increasing inequity and poverty. A major component of urban poverty is energy 
poverty. Poor households spend substantial income on meeting their energy needs to 
survive. These households are also often dependant on energy sources which are unsafe, 
unhealthy, expensive and inconvenient. Understanding energy needs of citizens assists 
municipalities to address poverty. Appropriate energy solutions can also stimulate job 
creation. An energy strategy is an excellent management tool that will assist a 
municipality to make strategic longer term decisions and be more energy efficient – 
delivering not only cost savings in the short-term, but longer term financial viability and 
competitiveness taking into account factors such as reputation, carbon management and 
environmental responsibility.  
 
SPM has identified unemployment and poverty levels, as well as a declining economic 
base as key challenges facing the municipality.  Given the critical role that energy plays 
in economic development, social welfare, and environmental sustainability, an effective 
energy strategy has potential to assist the SPM in addressing these issues.  
 
At a global level the intensive use of fossil fuels over the past century has led to increased 
emissions, resulting in the declaration by the Intergovernmental Panel of Climate Change 
(IPCC) that “the balance of evidence suggests that there is a discernible human influence 

on the global climate.”4  In this context an increasing number of environmentalists and 

                                                 
4 Ward S. 2002. The energy book for urban development in South Africa. Sustainable Energy Africa, pg 8. 
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planners have stated that countries should implement energy policies so as to ensure that 
future energy needs do not undermine the sustained well being of their economies and 
ecological systems. 
 
The municipal sector produces a significant amount of the world’s GHG emission 
through their operation and management of landfill and waste treatment centres, public 
vehicle fleets, transportation infrastructure, water treatment and pumping and public 
buildings and facilities. They also influence daily energy, transport and land use 
practices, placing them in an important position with regard to reducing GHG emissions. 
South Africa is a signatory of the Kyoto Protocol and while not yet obligated, as one of 
the world’s heaviest carbon emitters, South African cities are beginning to take the lead 
in initiating carbon emissions reduction. 
 
SPM is a member of the international network of cities in the ICLEI Campaign for 
Climate Protection – a “bottom up” movement of cities to address climate change issues 
within their sphere of governance. An energy strategy can contribute towards bringing 
about a positive global cumulative impact on the reduction of greenhouse gases through 
local actions, tackling climate change, which is considered one of the most challenging 
scientific, socio-economic and political challenges of our time5 
 
Decentralised local energy solutions based on renewable energy sources have been 
advocated as the sine qua non to growing sustainable economies6. Kimberley has 
significant potential that could enable it to become a national and international leader in 
sustainable energy use and supply.  In particular, it has extensive untapped solar energy 
resources that provide considerable investment and growth potential.   
 
The development of an Energy Strategy, to support and guide a local authority within the 
context outlined above, comprises several steps. The first step - this report - gives a 
picture of the state of energy in Sol Plaatje. It highlights issues that arise from the energy 
picture and prioritises these issues. A full strategy requires the development within the 
city of an energy vision and goals and the compilation of an Energy Strategy based on 
local plans, visions and priorities and discussions and inputs from within the 
municipality.  
 

1.2.1 Energy and planning 

 
Energy is not only a critical service that supports development, but is also integral to the 
planning, development and improvement of local areas.  Integrated energy planning 
targets optimal efficiency and service provision in the energy sector. This includes 
consideration of the broader concerns of the entire economy, not just a ‘least financial 
cost’ focus. IEP looks at all energy sources and energy activities as a whole system. It has 
a demand-side focus – as this is the reason for the existence of the energy supply 

                                                 
5 Bulkey H. and Betsill M. 2003. Cities and Climate Change – urban sustainability and global 
environmental governance. Routledge, New York, NY. 
6 Ward S. 2002. The energy book for urban development in South Africa. Sustainable Energy Africa. 
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industry. Demand-side management options are considered before supply-side solutions 
and environmental and social costs are clearly considered.  
 
The crosscutting nature of energy as a resource has also resulted in an increased 
recognition of the need for alignment and integration within different sectors and 
government departments. The legislative framework of IDP’s places environmental and 
sustainability issues as key elements to these plans, and thus presents a vehicle for 
sustainable energy policies to be included in the drive towards urban sustainability7. 

1.2.2 Urban sustainability and Local Agenda 21 

 

There is consensus that for human activity and development to be sustainable, there must 
be a constant capital stock of resources both in terms of quantity and quality8.  When 
sustainability is applied to cities, it implies that the inhabitants’ needs must be met 
without exerting unsustainable demands on local and global resources.  Global 
sustainability can only be attained through combined national efforts of countries across 
the globe.  National sustainability on the other hand is dependent on local governments 
working towards local sustainability, and thus there is an inextricable link between global 
sustainability and local sustainability.   
 
The ultimate aims of sustainable development are to integrate economic vitality, 
ecological integrity and social equity.  A guidebook to Local Agenda 21 in South Africa9 
states that local government can promote sustainable development if it recognises and 
commits itself to key sustainability principles.  As mentioned above, local government is 
a key service deliverer and thus an important locus for addressing sustainability concerns. 
The guidebook further states that it is clear that South Africa’s laws and policies require 
integration of sustainable development concerns in strategic planning and decision-
making.  Sustainable energy use and practices, that take into account and incorporate 
renewable and alternative forms of energy, are key components of urban sustainable 
development.  It is therefore the mandate of local government to ensure that this takes 
place. 
 
It is in this light that an urban sustainability framework requiring systematic monitoring 
of urban environmental changes, early warning of environmental problems, target setting, 
performance reviews, and public information and communication, needs to be assessed 
through the three key dimensions of urban quality, flows and patterns10.  In order to 
detect critical trends at the local scale, urban indicators should be based on whether 
environmental systems can absorb stresses in the long term and should be 1) of policy 
relevance 2) scientifically founded 3) readily implemented and 4) usable for decision-

                                                 
7 Ward S. 2002. The energy book for urban development in South Africa. Sustainable Energy Africa. 
8 Alberti M. Measuring Urban Sustainability. 1996. Environmental Impact Assessment Review, 16: 381 – 
424. 
9 A Pathway to Sustainability – Local Agenda 21 in South Africa. 2000. UCT Environmental Evaluation 
Unit. 
10 Alberti M. Measuring Urban Sustainability. 1996. Environmental Impact Assessment Review, 16: 381 – 
424. 
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making11.  Conducting an energy audit of a city thus allows for these three dimensions of 
urban sustainability (quality – referring to the state of the environment, flows – referring 
to movement of resources within the urban area and patterns – referring to trends) to be 
addressed through the analysis of identified energy indicators.  
  

1.2.3 The Sustainable Energy Path 

 
The large majority of South Africa’s primary energy supply is derived from non-
renewable fossil fuels (70 % coal and 17 % crude oil) 12, with little provided from 
sustainable renewable sources.  The abundance of cheap coal has also necessitated little 
efficiency within South African energy consumption, making us one of the world’s 
heaviest emitters of GHG. Current energy patterns render us highly dependent on a few 
(in the case of liquid fuel) external fuel sources. A more sustainable energy path looks to 
reducing the dependence on fossil fuels and introducing cleaner and renewable fuels, 
while also looking to greater energy efficiency (greater value generated per joule). 
 
South Africa is endowed with untapped renewable energy potential, particularly in the 
form of solar and wind energy.  Certain areas in South Africa, including the Sol Plaatje 
District, are exposed to high levels of solar radiation. These areas could potentially be 
targeted for the introduction of solar energy technologies both on and off grid.  In 
particular, the Northern Cape province is well situated for the development of 
Concentrated Solar Power (CSP) electricity generation, where electricity is produced 
through the production of steam by concentrated solar energy, then used to drive turbines.   
Local authorities can lobby for the investigation of such energy sources, with the aim of 
integrating sustainable energy provisions into a local energy plan and determining the 
role that local authorities can play in electricity generation.  
 
In addition to renewable energy, energy efficiency is an important tool for reducing 
reliance on fossil energy.  The Kyoto Protocol requires Annex 113 countries to reduce 
global emissions, which are intrinsically linked to fossil fuel energy use.  As provision of 
energy from renewable sources is not likely to completely offset the need for an 
expansion in coal-based electricity generation in South Africa due to escalating peak 
demand, energy efficiency interventions are necessary to curb the growth in demand of 
energy in all sectors of society14.  Importantly, with efficient energy service provision this 
does not mean a curb in city development.  
 
 
 
 

                                                 
11 Ibid. 
12 Department of Minerals and Energy. 2002. Digest of South African Energy statistics 
13 Although South Africa is not yet listed within Annex 1, it is anticipated that in the next Kyoto round, in 
2012, South Africa may well have emission reduction commitments. 
14 Bennett K. 2001. Energy Efficiency in Africa for Sustainable Development: A South African 
Perspective. Energy and Research Institute, University of Cape Town. 
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1.3 Defining the Study Area 
 
The SPM is located within the Northern Cape Province (NCP) and is responsible for the 
largest urban area in the Northern Cape, namely Kimberley (see figure 1.1 below).  
Located in the eastern part of the province, the City of Kimberley is lies in the geographic 
centre of South Africa. The City of Kimberley is the capital of the NCP, and together 
with the town of Ritchie, and the settlements of Riverton and Platfontein, forms part of 
the SPM. The amalgamation of Ritchie, Riverton and Platfontein into the municipality in 
1999 changed the focus of the municipality from being predominately urban, to one that 
had greater urban-rural integration.  Kimberley is a key service point for a number of 
towns and rural areas within the province and serves as an economic hub for the SPM, 
providing the largest contribution to the domestic economy and employment in the 
region.   
 
Below, Figure 1.2 shows the location of Kimberley within the Sol Plaatje Municipality 
and Figure 1.3 provides and indication of the land uses within the municipal area.  From 
figure 1.3, it is evident that the majority of land within the municipality is 
grazing/farmland, however the major energy use takes place within the activities of the 
densely populated city area. 
 
 
 
 

Figure 1.1: South Africa, Northern Cape Province, and Kimberley 

 
 
 

KIMBERLEY 
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Figure 1.2: Sol Plaatje Regional Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.3: Map of Kimberley Within the SPM 
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1.4 Terms of Reference  
 
The terms of reference for the project stated the following: 
 

• To produce a SoER for the client (SPM); 
• To conduct and extensive energy audit of the City of Kimberley (the rationale 

being that Kimberley is the single largest urban area within the SPM as will be 
indicated in the study area description below) across four sectors, namely 
households, commerce and industry, transport and local authority; 

• To calculate carbon dioxide emissions for each sector; 
• To identify key energy issues within each sector; 
• To investigate the potential for renewable and alternative forms of energy for the 

SPM; 
• To develop recommendations in terms of energy use of each sector and 
• To rank the issues and recommendations in terms of high, medium or low 

priority.  

 

 

1.5 Project Team 
 

The team is comprised as follows: 

1.5.1 Core Management: 

 
Megan Anderson (Sustainable Energy Africa): Project Manager 

Megan served as the client consultant and contact.  She was involved in the formulation 
of project objectives and aims, day-to-day management of the project, facilitation of 
contact with the Municipality and final report edit.   
  

Tony Barbour (Environmental Evaluation Unit, University of Cape Town): Review 

Consultant. Tony supervised the production of the report and technicalities of data 
collection, analysis and presentation. 
 
Neil Dewar (University of Cape Town): Academic Supervisor 

Neil provided academic expertise as well as guidance, and supervised the preparation and 
production of personal academic papers included as appendices in the final report. 

1.5.2 Senior Researchers 

 
Edmund Mason 
Nomathemba Mhlanga  
Ohad Shachar 
 
The researchers are final year Master of Philosophy (MPhil) in Environmental 
Management students from the University of Cape Town.  They are responsible for 
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conducting the State of Energy Report, to contribute towards an energy strategy for the 
Sol Plaatje Municipality, and as a partial requirement for the MPhil programme. 
 
 

1.6 Methodology and Timeframes 
 

This project was undertaken over a seven-month period, from November 2004 to June 
2005.  The methodology followed to produce this State of Energy Report (SoER) entailed 
the following phases: 
 

Inception phase 

This entailed setting project aims and objectives for the SoER and fixing deadlines and 
timeframes.  An extensive literature survey, focused on local and international sources 
was done. 
 

Workshop and data collection preparation  

A workshop facilitated by SEA was held in January 2005 to develop methods for data 
collection and analysis.  Data sources were identified and data collecting plans finalised.  
It was decided during this phase that a mini-household survey would be conducted as part 
of the energy audit for the household section of the report. 
 

Mini-household survey (February 2005)  

A total sample size of twenty-four households was selected across six different housing 
types in Kimberley.  The households chosen for the survey included: 

• Low income non-electrified,  

• Low income electrified,  

• Medium and high income, and  

• Moshoeshoe Eco-Village15.   
 

Surveys were conducted in February 2005 through a structured interview schedule by the 
senior researchers16. The aim of the mini-survey was to provide qualitative insight into 
fuel-use patterns and energy-related issues according to different income levels and 
dwelling types, particularly for the urban poor in Kimberley. Quantitative information on 
fuel use within city households is extremely difficult to establish. This qualitative survey 
aimed to fill this information gap. 
 
Data sourcing, collection, capture and analysis 

Local level data was collected during February 2005 and added to supply-side 
information available from national level data bases. Detailed analysis of all data 

                                                 
15 The Moshoeshoe Eco-village is a pilot project for a low-income housing project in Kimberley known as 
the Hull Street Integrated Housing Project.  It boasts passive thermal design, dry sanitation systems, solar 
water geysers and off-grid solar powered electricity generation.  See chapter 4 of this report and appendix 4 
for more in-depth detail of the housing project. 
16 For a detailed discussion of this survey see Mason, Mhlanga and Shachar, State of Energy Report Sol 
Plaatje Municipality 2005: for submission in partial fulfilment of MPhil degree, UCT, 2005. 
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collected from the interviews, household questionnaires, and other sources then took 
place.  
 
The findings of the energy audit for each of the sectors reviewed are discussed and 
prioritized in this final report according to the following criteria, and taking into account 
the stated vision and goals of the SPM IDP:  
 

• High priority issues are those issues that deserve immediate attention.  Often, 
these issues have a widespread impact on many people.  In addition, the issue may 
represent an important concern in terms of time scales ranging from immediate, to 
long term.  These issues have important implications for the urban sustainability 
of the SPM. 

 

• Medium priority issues are also important issues.  Rather than representing 
immediate concerns, the issues tend to focus on the medium to long-term.  These 
issues may still have widespread impacts on a number of lives however.    These 
issues have moderate implications for urban sustainability. However, depending 
in the nature of the issue, if they are not addressed in the medium term they have 
the potential to develop into a high priority issues. 

 

• Low priority issues are notable concerns.  They tend to be non-critical, and with 
a low implications for urban sustainability in the long term.  These are issues that 
if addressed however, could serve to improve the overall sustainability of the 
SPM. 

 
 
 

1.7 Data Gaps and Limitations 
 
A number of impediments were experienced in the data collection phase of the energy 
audit.  These included: 
 

• Budgetary constraints:  The budget for the study did not allow for an extensive 
energy audit to be conducted of the SPM.  This resulted in a limited timeframe in 
which the researchers could conduct their fieldwork and surveys and a limited 
number of households surveyed.  As a result, the household survey cannot be 
regarded as statistically valid and may not represent a completely accurate picture 
of household energy-use patterns for the entire Kimberley area. However, the 
study team are of the opinion that it does provide a relatively accurate reflection 
of household energy uses in the SPM. 

 

• Data Collection:  Energy-related data was often difficult to obtain within the 
information databases of the municipal departments of the SPM.  Gaps from lack 
of data collection or entry into the system meant that energy consumption trends 
could not be established for the local authority, as well as the Commerce and 
Industry sector.  Generally, there was a lack of data pertaining to energy related 
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issues within the major planning departments, including the Integrated 
Development Planning, Local Economic Development and Urban Renewal 
offices.  Detailed information with regards to electricity distribution was available 
from the Electricity Department; however it was not possible to differentiate the 
electricity-use of one sector from another. This limited the usefulness of the data 
in terms of the demand-led analysis.  The overall shortfalls in energy data have 
resulted in data gaps (Refer to Chapter 3 for an overview of these specific data 
gaps) within the report database and the need for extrapolation where possible. 

 

• Lack of SPM-specific data: Much of the data collected was Kimberley specific 
data and could not be extrapolated to reflect what was happening in the SPM area.  
Where appropriate, the data from the City of Kimberley was used as a reflection 
of the SPM. 

 
A key activity within the development strategy needs to be the development of a system 
of energy information gathering and monitoring. 
 

 

1.8 Data Conversion Factors 
 
In order to compare energy sources, units were converted to joules, the standard energy 
unit - either mega joules (MJ) or gig joules (GJ). The conversion factors used are given in 
the table below. 
 
 

Table 1.1: GJ Conversion factors 

Energy source 
Available 

Units 
GJ Conversion 

Electricity  KWh  0.0036 GJ/kWh  

Coal (Bituminous)  Kg  0.0310 GJ/kg 

Anthracite  Kg  0.0290 GJ/kg 

Heavy Furnace oil  Litres  0.0400 GJ/Litre 

Diesel  Litres  0.0370 GJ/Litre 

Paraffin  Litres  0.0360 GJ/Litre 

Wood  Kg  0.0190 GJ/kg 

Gas (Natural)  m3  0.0390 GJ / m3  

LPG  m3 0.0250 GJ / m3  

Waste  m3  0.0110 GJ/Kg 

Petrol  Litres  0.0340 GJ/Joule 

Source: Energy Information Administration, USA, 2001 
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Greenhouse gas emissions were calculated by multiplying energy consumption data by 
emission factors from the IPCC, shown in Table 1.2.  
 

Table 1.2: CO2 Coefficients (tons/GJ) 

Energy Source Coefficient 

Electricity 0.3056 

Paraffin  0.0717 

LPG 0.063 

Coal 0.0944 

Petrol 0.0692 

Diesel 0.0739 

HFO 0.0772 

Source: IPCC Guidelines for National Greenhouse Gas Inventories, 1996 

 
In sections of the report where local air pollutant levels are calculated, emissions factors 
used by the Cape Town Air Pollution Control Group were used.  

 

Table 1.3: Local Air Pollution Coefficients 

Fuel Type Units SO2 Particulates NOx 

Anthracite kg/ton 19 170 9 

Waste kg/ton 1.25 15 1.5 

HFO kg/1000L 62.7 2.75 5.72 

Coal kg/1000L 8.5 1.2 1.5 

Diesel kg/1000L 8.8 13.2 8.47 

Woodwaste kg/ton 0.2 15 5 

LPG kg/m3 0.006 0.22 1.45 

Wood  kg/ton 0.2 15 5 

Source: Coefficients used by Cape Town Air Pollution Control 
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2. Energy Imperatives: Legislative and Policy Context 
 
Various policies and legislation regulate energy in South Africa.  This section provides an 
overview of the most relevant pieces of legislation at the international, national and 
municipal level.  This chapter thus presents the regulatory context through which energy 
issues should be considered     
 

2.1 International Trends and Regulations 
 

2.1.1 Millennium Development Goals 

The Millennium Development goals (MDGs), agreed upon by world leaders in 
September 2000, are a set of 8 time bound and measurable goals and targets for 
combating poverty, hunger, disease, illiteracy, environmental degradation and 
discrimination against women. It is well accepted that achieving the first target of halving 
the proportion of people subsisting on one dollar a day or less by the year 2015 will not 
be possible without increased access to modern17 energy services. 
 
Target 9 which is linked to the goal of sustainability aims to integrate the principles of 
sustainable development into country policies and programmes and reverse the loss of 
environmental resources. Two indicators being used to measure this target are 
environmentally related: indicator 27 is GDP per unit of energy use (a measure of energy 
efficiency) and indicator 28 is Carbon Dioxide emission per capita. 
 

2.1.2 World Summit on Sustainable Development 

The WSSD took place in Johannesburg in August 2002 and reaffirmed sustainable 
development as a global priority. The five key WSSD commitments set for energy 
include: 

• Diversifying energy supply and substantially increase the global share of renewable 

energy sources. No timeframe or target was set for this. 

• Improving access to reliable, affordable, economically viable, socially acceptable and 
environmentally sound energy services and resources, sufficient to achieve the MDG 
Goals. 

• Removing energy market distortions including the restructuring of taxes and phasing 
out of harmful subsidies and support efforts to improve the energy market 
transparency with respect to both supply and demand, with the aim of achieving 
greater stability and to ensure consumer access to energy services. 

• Establishing domestic programmes for energy efficiency with the support of the 
international community. 

 

                                                 
17 Modern in this context is understood as being safe, affordable and readily accessible energy such as 
electricity or LPG. 
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2.1.3 International Framework Convention on Climate Change (IFCCC) 

 
The International Framework Convention on Climate Change (IFCCC) was created to 
address the problem of climate change, with an objective to stabilise greenhouse gas 
(GHG) concentrations at a level that would prevent dangerous interference with the 
climate system.   
 
Under the IFCCC, the Kyoto Protocol (KP) – a legally binding international agreement - 
was adopted to enforce the commitments of the 189 parties to reduce carbon emissions.   
South Africa is a Party to the Convention and a signatory of the Protocol. Within the 
Protocol South Africa is currently a non-Annex 1 country, committed only to a general 
CO2 reduction, but not a concrete reduction target. It does not have to put policies and 
measures to reduce greenhouse gas emissions in place until the next round of 
negotiations, but can benefit from implementation actions that promote clean 
development through the Clean Development Mechanism (CDM). 
 

2.1.4 The CCP and ICLEI  

 
Kimberley is one of 12 cities in South Africa that is partaking in the cities for Climate 
Change Protection (CCP) campaign.  The CCP is an initiative that is coordinated by the 
International Council for Local Environmental Initiatives (ICLEI).  The main objective of 
the CCP is to achieve measurable reduction of greenhouse gas emissions within local 
municipal activities.  Moreover, the CCP campaign should aid in the development of a 
local action plan, identify criteria to select, identify and implement projects that counter 
climate change.  
 
As a result of this campaign, a greenhouse gas inventory was conducted in Kimberley in 
2002.  According to the CCP campaign, the next step for the SPM would be to initiate 
and implement projects within its functional areas.  This could place the municipality in a 
better position to motivate and initiate projects externally.   
 
The campaign thus requires a renewed commitment by its member cities.  However, 
since conducting a greenhouse inventory, no further steps have yet been taken under the 
ICLEI campaign in Kimberley.   

 
 

2.2 National Trends, Legislative and Policy Context 
 
Prior to the establishment of democracy in South Africa in 1994 the government 
emphasis within the energy domain was on developing self sufficiency in response to 
sanctions. The energy industry was highly secretive and supply-side driven resulting in 
over-reliance on centralized, dirty and inefficient fuels with inadequate supply of 
affordable and safe fuels to millions of poor households. The current policy and 
regulatory framework – developed through processes of consultation - represents a 
significant departure from the past. Existing policy looks to improve access to energy and 
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increasing inclusion of previously disadvantaged sectors of society within the energy 
industry.  
 
Key national issues targeted within policy are poverty reduction through access to safe 
energy, restructuring of the electricity supply and distribution industry to rationalise 
electricity distribution and open the supply sector to black, independent power producers. 
The national government is looking increasingly to energy efficiency measures in light of 
international commitments as well as pressure to meet increased local electricity demand. 
Renewable energy is promoted within policy, but little specific direction, or budgetary 
support, is in place on promoting different renewables sources. In particular, two 
economically and environmentally sound options – solar water heating and passive solar 
building design – are not adequately stressed given their proven track record, financial 
feasibility and potential impact. 

 

2.2.1 The Constitution of the Republic of South Africa, Act No. 108 of 1996 

 
The Constitution of South Africa sets forth certain obligations in terms of electricity, and 
environmental protection.  Specifically, 
 
Reticulation of electricity to end-users is an exclusive local government function 
(Schedule 4B). 
 
Section 24 states that all South Africans have the right: 

1) To an environment that is not harmful to their health or well-being; and 
2) To have the environment protected, for the benefit of present and future 

generations, through legislative and other measures that  
i. Prevent pollution and ecological degradation; 
ii. Promote conservation; and  
iii. Secure ecologically sustainable development and use of natural 

resources while promoting justifiable economic and social 
development.  

 

2.2.2 White paper on energy policy, 1998 

  
This white paper serves to establish aims and objectives for all aspects of South Africa’s 
energy sector, notably to increase access to affordable energy services, improve energy 
governance, manage energy-related environmental and health impacts and secure supply 
through diversity. The paper provides guidance for subsequent legislation. Access to 
electricity and a move to opening up the energy sector for entry by previously 
disadvantaged people are central. 
 
The Paper promotes integrated resource planning as a tool to guide strategic decision 
making for all substantial new investments in energy infrastructure. IRP supports 
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demand-side needs and options being considered alongside supply-side options and 
includes social and environmental factors in the assessment.  
 

2.2.3 White paper on renewable energy, 2003 

  
The focus of this white paper is to establish the governments’ principles, goals, and 
objectives on renewable energy.  The premise underlying the Paper is that deregulation 
and restructuring of the electricity supply industry is intended to open up the market to 
opportunities for renewable production. Government recognises here the important role 
of renewables to the long term sustainability of South Africa’s energy profile and sets a 
ten-year target for increasing the use of renewables within the final energy consumption 
mix.  
 
The Paper identifies many crosscutting energy issues, lays out the IPP framework, 
discusses renewable energy financing and legislative framework and sets targets for the 
future contribution of renewable energy to South Africa’s energy sector.     
 

2.2.4 Department of Minerals and Energy (DME) Energy Efficiency Strategy, 

2005 

 
This document outlines South Africa’s first ever national strategy to address energy 
efficiency. It sets goals for each sector, with an overall target of reducing energy demand 
by 12 percent by the year 2014.  The strategy outlines measures for increasing energy 
efficiency such as efficient housing standards, appliance labelling, efficiency in 
commercial buildings, and industrial efficiency.   
 

2.2.5 National Electricity Regulator (NER) regulatory policy on energy 

efficiency and demand side management (EEDSM) for South African 

industry, 2004 

 

This policy sets targets for EEDSM, and establishes funding mechanisms for EEDSM.  

All South African metros are required to incorporate EEDSM into energy planning, 

and to ensure implementation.  Under this policy, the NER will use various regulatory 
mechanisms with regards to EEDSM, including the establishment of an Energy Agency, 
establishment of time-of-use tariffs by distributors, and the requirement of regional 
electricity distributors (REDs) to implement EEDSM to end users through Energy 
Service Companies (ESCOs).   

 

 

2.3 Legislation Specific to Electricity 
 

2.3.1 Electricity Act, 41 of 1987 

  
The Electricity Act governs the electricity sector.  The Act addresses licensing, control of 
generation and supply, as well as setting of electricity tariffs and conditions of supply.  
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The Act also confirms the allocation of electricity reticulation to local authorities in the 
Constitution (Schedule 4B).  The Act further describes the function of the NER, in terms 
of regulating the electricity supply industry to ensure efficient supply of electricity.   
 

2.3.2 Electricity Distribution Industry (EDI) Restructuring Bill, 2003 

 
The EDI Restructuring Bill provides for a framework for the restructuring of the 
electricity distribution industry and management of the electricity distribution industry.  
The REDs aim to transform electricity distribution by Eskom and the 187 licensed 
municipalities into six independent regional electricity-distribution companies. The first 
RED has been under establishment in Cape Town since July 2005. Local authorities will 
sit on RED boards and will establish service delivery agreements with their respective 
RED. 

 

 

2.4 Legislation Specific to Liquid Fuels and Coal 

 
2.4.1 Central Energy Fund Act, 38 of 1977  

 
The Central Energy Fund Act was established to finance and promote the acquisition, 
exploitation, manufacture, and marketing of coal, oil, and any other forms of energy 
connected with these.  These goals are achieved through the Central Energy Fund, a state-
owned private company established in terms of the Act.   
 

2.4.2 Petroleum Products Act, 120 of 1977  

 
The Petroleum Products Act provides for control of the price of petroleum products.   
  

2.4.3 Mineral and Petroleum Resources Development Act, 28 of 2002  

 
This act provides for equitable access to and sustainable development of South Africa’s 
mineral and petroleum resources.  The Act incorporates the principle of the State’s 
custodianship of national mineral and petroleum resources, and aims to expand 
opportunities for historically disadvantaged persons to benefit from the exploitation of 
these resources.   
 

2.4.4 Minerals Act, 50 of 1991 

 
The Minerals Act regulates the prospecting for and optimal exploitation of minerals 
(including coal), and the rehabilitation of land surface during and after prospecting and 
mining operations.     

 

2.4.5 Industry organizations  
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Various industry organizations exist to promote and organize different areas of the liquid 
fuel energy sector.  These include: 
 

• PetroSA:  The Petroleum Oil and Gas Corporation of South Africa, a state owned 
company formed in 2003.  PetroSA owns and operates all of South Africa’s 
government-owned oil and gas holdings, and holds shares in other oil 
explorations. PetroSA is mandated to explore and develop South Africa’s 
resources of oil and gas in a competitive manner. 

 

• SAPIA and AMEF:  The South African Petroleum Industries Association 
(SAPIA) was formed to promote the interests of the refining and distribution 
operations of the original white-owned petroleum industries. 
Recently an alternative association, The African Mineral and Energy Forum 
(AMEF), was established to represent the interests of the newly formed black-
owned oils companies.  

 

• PASASA and LPGSA:  The Paraffin Safety Association of South Africa 
(PASASA) aims to promote the safety of paraffin use within households.  
Similarly, the Liquefied Petroleum Gas Association of South Africa (LPGSA) 
provides training and accreditation around Liquid Petroleum Gas (LPG) safety 
issues.  Additionally, LPGSA undertakes LPG marketing and represents the LPG 
industry to government where necessary.  

 
 
 

2.5 Other Relevant Legislation  
 

Legislation on municipal governance 

 
Apart from EDI and electricity sector-specific legislation, electricity supplying local 
authorities are subject to various Acts relevant to local authorities in general, namely:  
 

2.5.1 Municipal Systems Act, 32 of 2000 

 
The Act requires municipalities to review its delivery of a service to determine whether it 
is more feasible to deliver the service in-house or to outsource the service.  The Act 
provides that municipal services may be provided through an internal or external 
mechanism. 
 

2.5.2 Municipal Structures Act, 117 of 1998 

 
The Act refers to the municipalities rights to electricity reticulation as set forth in the 
constitution, and provides for surcharges for services provided by or on behalf of the 
municipality. 
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2.5.3 The Municipal Finance Management Act, 56 of 2003 

 
The Act regulates the disposal of capital assets, and municipality’s interests in companies 
and other entities.   
 

Legislation on environmental issues relating to energy 

 

2.5.4 National Environment Management Act (NEMA), 107 of 1998 

 
The purpose of NEMA is to give effect to the management of the environment articulated 
in the White Paper on Environmental Management Policy, which resulted from the 
Consultative National Environmental Policy Process (CONNEPP). It gives effect to the 
principle of co-operative governance and the environmental rights enshrined in the new 
Constitution. This Act provides the framework for environmental policy in South Africa, 
and addresses issues such as air, water and marine pollution, deforestation, energy 
efficiency and the conservation of biodiversity. 
 

2.5.5 NEMA: Air Quality Bill of 2003 

 
The Air Quality Bill was introduced in 2003 to replace the outdated Air Pollution 
Prevention Act of 1965. The Bill redefines air quality pollution, and more importantly it 
clearly recognizes the local authority as a responsible authority on ensuring air quality 
control. 
 

2.5.6 Environment Conservation Act, 73 of 1989 

 
The Act aims to ‘provide for the effective protection and controlled utilization of the 
environment’. Section 2 of the guideline document describes activities which might have   
detrimental impact on the environment, and which therefore require an environmental 
assessment. 
 

 

2.6 Empowerment Charters 
 
 There is on-going development of Black Economic Empowerment (BEE) Charters for 
specific industries in South Africa.  Generally, the charters stipulate a goal of 25% black 
ownership by 2014 within the respective industry.  Empowerment charters relevant to the 
energy sector include the Mining Charter, and Petroleum and Liquid Fuels Industry 
Charter.   
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3. Energy Demand 

 
3.1 Introduction 
 
This chapter outlines the demand-led approach to energy planning and then proceeds to 
describe the data sources and database set, as well as highlighting the data gaps 
encountered. An energy demand overview for SPM is then presented showing the 
breakdown of consumption by fuel type and sector.  
 
 

 

3.2 What is a Demand Approach? 
 
Historically, energy audits have been driven by supply-side industries, for example an 
electricity utility. Supply side information refers to the data about energy distributed from 
the energy source. Energy sources are generally few in number (Eskom for example is 
the only electricity supplier and distributor within South Africa), and supply information 
is thus readably available and relatively easily collected (directly from the records of 
energy supply companies or utilities).   
 
A demand-side approach, on the other hand, considers energy use and energy service 
need of the end user (for example individuals, businesses, and households). The approach 
analyses the energy consumption patterns of the different available energy sources by the 
end user. Data collection takes place via extensive methods such as household surveys, 
questionnaires, interviews and conversations. Such information requires considerable 
effort in gathering, as no records exist for individual consumers. However the highly 
qualitative nature of the information allows for a far more critical analysis of energy 
consumption within a city.  It is for this reason that the State of Energy Report for the 
SPM has been undertaken with a demand led approach.  
 
Data within this report was collected separately for each of the following energy-
consuming sectors:  
 

• Households 

• Commerce and Industry  

• Transport; and, 

• Local Authority  
 

These four sectors were chosen as they represent the major energy consumers within a 
typical municipality.   
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3.3 The importance of a Demand Led Approach 
 
A predominantly supply-side approach can result in various deficiencies in a SoER, such 
as: 

• Disproportionate focus on the needs of the energy supply industry.  While this 
industry clearly has legitimate needs, this focus can lead to inadequate 
consideration of the needs of the customers or consumers (i.e. the demand-side), 
who are in fact the reason for existence of the supply industry.  

• Information on safety and health concerns.  These aspects are better identified 
by a demand-side focus. Asking the consumer directly about such concerns allows 
for their consideration when engaging in an energy audit. 

• Looking at the demand-side best identifies improved information on 

economically efficient fuel-switching alternatives.  Consumers may not find 
alternatives identified by the energy suppliers affordable or attractive.  Such fuel 
switching alternatives will only produce desired outcomes with the active 
participation of the consumer.  

• Limited perception of suppressed demand.  A demand approach could identify 
motives behind consumer energy-use activities.  For example, certain households 
may be open to a particular energy service such as a solar water heater if proper 
financing was available.  A supply-side focus would miss picking up on this. 

• Reduced attention to efficiency and demand-side management options, 

including behavior change.  Both of these require an understanding of the 
demand-side. 

• Potential for (and history of) misjudging future demand.  Eskom’s huge 
electricity generation surplus of the 1970s is an example of this18.  

 
A demand-led approach can avoid such deficiencies. Additionally, the economic and 
social benefits that arise from first considering the demand-side picture, are becoming 
increasingly acknowledged. By adopting energy policies based on demand-side energy 
audits, cities address the energy needs of the citizens19.   
 
Determining energy demand is therefore the starting point for the discussion on the state 
of energy within the SPM.  One of the positive spin-offs of the above is that a good 
demand-side database is necessary to develop energy strategies and evaluate 
implementation thereof. 
 

3.4 Data Sources and Gaps 
 

Data for the demand-led SoER for the SPM was sourced directly from user groups by 
means of questionnaires and structured interviews, as well as access to relevant 
databases.  The baseline year for the report is the year 2001, unless otherwise stated – the 
notable incident being that of data from De Beers, which was only available for years 

                                                 
18 State of Energy Report for the City of Cape Town, 2003. 
19 For an example, see BOX 5 of this report. 
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after 2003.  Data was collected on the following energy sources:  electricity, liquid fuels 
(petrol, diesel, paraffin, and LPG), and coal.  
 
Electricity 

Electricity consumption data of the four sectors of energy-users was supplied by the SPM 
Department of Electricity. Electricity is the main source of energy utilized by the four 
mentioned sectors, and is supplied to the SPM by Eskom. De Beers sources its electricity 
directly from Eskom. 
 

Liquid Fuels  
Caltex, a public petroleum company in South Africa, provided all liquid fuel data in an 
aggregated form and distribution between the four sectors could thus not be established.  
Although commercial and industrial activities in the SPM may use small quantities of 
petrol and diesel20, the report only accounts for petrol and diesel use by the transport and 
local authority sectors. 
 
Based on reference to other SoER’s, this report assumes that only the household and 
commerce and industry sectors consume paraffin and LPG.  Reference to other SoER’s 
and published works21 also contributed towards making educated estimates on the 
distribution ratio of these two fuels between the two sectors. It was estimated that the 
household sector (mainly the lower-income households) uses 75 percent of total paraffin 
and 50 percent of total LPG supplied to the city.  The commerce and industry sector was 
estimated to use 25 percent of total paraffin and 50 percent of total LPG supplied.  
 
Data for the supply of jet fuel into Kimberley was provided, however the consumption of 
jet fuel occurs outside of Kimberley’s boundaries.  This data is therefore omitted. 
 

Wood 

Acquiring adequate information on wood consumption is problematic.  On the supply 
side, wood is provided by a number of private farmers within and on the periphery of the 
SPM.  However, there is no consolidated record of total wood supplied into Kimberley or 
the SPM.  Additionally, households often gather wood with no formal record of 
quantities consumed.   Wood consumption has thus been omitted within this report.  
However it should be noted that a low percentage of wood is consumed within the SPM, 
and this consumption occurs predominantly in the household sector. Some lower-income 
households rely on wood as their primary energy source, and some of these households, 
together with middle, and high-income households, use wood occasionally as a source of 
heat (fireplace) or cooking (barbeque). 

 

Coal 

Information on coal consumption within the SPM is based on an informal interview with 
the manager of the largest coal depot in the City of Kimberley.  Again, based on SoER’s 

                                                 
20 Personal  communications with LED manager, Mr M Siganda.  
21 City of Cape Town State of Energy Report, and Ekurhuleni Municipality State of Energy Report 
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for other South African cities22, we have estimated that 70 percent of coal supply is 
consumed in the household sector by all income groups, with the remaining 30 percent 
being consumed in commerce and industry sector. 
 

Other Energy Sources 

Other energy sources such as Heavy Fuel Oil (HFO), biomass (other than wood), natural 
gas, and solar energy are consumed in quantities too small to warrant data collection. 
 
 

3.5 Overall Demand  
 

The SPM’s energy-use profile is dominated by electricity (35 %), petrol (32 %), and 
diesel (27 %). These three energy sources make up 94 percent of the total demand. The 
remaining energy sources (paraffin, LPG and coal) together only comprise 6 percent of 
total energy use. Paraffin, LPG, and coal each account for two percent of the total.  Wood 
may also represent a small percentage of the total, however due to difficulties in data 
collection, it is unaccounted for here.  The few small solar energy sources throughout 
Kimberley are also omitted.  

 

 

Table 3.1: Total Energy Use for the SPM by Sector and Fuel Type in GJ, 2001. 
User 

Group 
Electricity Diesel Petrol Paraffin LPG Wood Coal Total 

Total 

% 

Households 647,746 0 0 91,363 49,458 - 60,760 849,326 15% 

Commerce 

& Industry 
1,255,015 0 0 30,956 49,458 - 26,040 1,361,469 24% 

Local 

Authority  
61,657 13,446 12,589 0 0 - 0 87,693 2% 

Transport 0 1,515,605 1,816,371 0 0 - 0 3,331,976 59% 

Total 1,964,418 1,529,052 1,828,960 122,318 98,915 - 86,800 5,630,463 100% 

Total % 35% 27% 32% 2% 2% - 2% 100%   

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
22 City of Cape Town State of Energy Report, and Ekurhuleni Municipality State of Energy Report 
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Figure 3.1: Total Energy Consumption by Fuel Type for the SPM, 2001 

 

 
 
Within SPM, the transport sector is responsible for 59 percent of total energy use, 
followed by commerce and industry at 24 and households at 15 percent. Although the 
local authority only consumes 2 percent of total energy, this is significant as the local 
authority is a single energy user. 

 

Figure 3.2: Total Energy Demand by Sector in the SPM, 2001.  

 
 

 

Table 3.2 compares the energy use of the SPM to that of the municipalities of the City of 
Cape Town and Ekurhuleni.  Here we see that the transport sector in the SPM accounts 
for a slightly greater proportion of energy use within the city than the other two cities. In 
contrast the commerce and industry sector is somewhat smaller. SPM compares fairly 
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similarly to CoCT in terms of overall percentages between sectors – as may be expected 
where neither town is has a large industrial base. Consumption per capita is lower within 
SPM, possibly indicative of high levels of poverty and small commercial/industrial base.  
 

Table 3.2: Energy Use Comparison between the Municipalities of Sol Plaatje, Cape 

Town and Ekurhuleni. 

 SPM CoCT Ekurhuleni 

Households (%) 15 15 14 

Transport (%) 59 54 41 

Commerce & Industry (%) 24 29 44 

Local Authority (%) 2 2 1 

Per Capita consumption (GJ/year) 28 35.2 38 

 

 

Households 

Although household energy consumption in SPM only accounts for 15 percent of total 
energy demand, it accounts for 25 percent of global emissions.  Addressing the myriad of 
energy issues emerging from the household sector is vital in developing an energy 
strategy for the Municipality.  The sector is the most complex in terms of socioeconomic 
and environmental impacts of energy use.  Chapter 4 of this report addresses the 
household sector in detail. 
 

Commerce and Industry 

Commerce and industry in the SPM is highly dependent on electricity, with concomitant 
high levels of global emissions.  Energy efficiency measures with a specific focus on 
electricity could potentially account for substantial monetary savings, as well as 
significant emissions reductions in this sector.  Chapter 5 of this report thoroughly 
addresses the commerce and industry sector. 

 

Transport 

The transport sector depends exclusively on crude oil (in the form of petrol and diesel). 
Such fuels are non-renewable, and are acquired from global markets.  The high demand 
for energy by the transport sector suggests that energy efficiency interventions in this 
sector are of great importance when addressing the energy needs of the city as whole. 
Chapter 6 addresses transport issues specifically.  

 

Local Authority  

The local authority, at two percent of total energy demand and global emissions, is a 
major role player in implementing an effective energy strategy.  Apart from being one of 
the single biggest energy consumers, the local authority is an energy service provider and 
makes decision every day, such as land use planning, housing and transport decisions, 
that affect energy consumption patterns within SPM.  Chapter 7 looks at these essential 
roles of the local authority in more detail. 
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3.6 Overall Emissions 
 

Local pollution is largely from transport fuels and greenhouse gas emissions largely from 
electricity use.  
 

3.6.1 Global emissions 

Global CO2 emissions have been calculated from conversion factors listed in chapter one 
(section 1.7).  As indicated by table 3.3, electricity is responsible for 70 percent of total 
global emissions, followed by petrol with 15 percent, and diesel with 13 percent.  The 
remaining fuels consumed (paraffin, LPG, and coal), only account for three percent of 
global emissions. 

 

 

Table 3.3: Total CO2e Emissions for SPM, by Sector and Fuel Type, 2001 

User Group Electricity     Diesel     Petrol     Paraffin    LPG     Wood    Coal      Total      
Total 

% 

Households 197,951 0 0 6,551 3,116 0 5,736 213,353 25% 

Commerce & 

Industry 
383,533 0 0 2,220 3,116 0 2,458 391,327 45% 

Local 

Authority  
18,842 994 871 0 0 0 0 20,707 2% 

Transport 0 112,003 125,693 0 0 0 0 237,696 28% 

Total 600,326 112,997 126,564 8,770 6,232 N/A 8,194 863,083 100% 

Total % 70% 13% 15% 1% 1% N/A 1% 100%   

 
 
Figure 3.3: Total CO2 Emissions from energy use in SPM, 2001 

 
 

LPG  
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1% 
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Total: 863,083 tons CO 



                                                                                                     

 30 

EEU & UCT 

SPM energy audit 2005 

Figure 3.4 shows that commerce and industry accounts for 45 percent of global emissions 
from the SPM. Transport and household sectors follow with each sector contributing 28 
and 25 percent respectively to total CO2 emissions. The local authority contributes 2 
percent to global emissions. 
 

Figure 3.4:  Total Emissions by Sector in SPM, 2001  

 

3.6.2 Local Air Pollutants 

‘Local’ emissions are those that affect the air quality in the SPM area and have local 
environmental and health impacts. These include nitrogen and sulphur oxides (NOx and 
SOx), volatile organic compounds (VOCs) and particulate matter (PM). Due to the 
significant role petrol and diesel play in SPMs energy profile these energy sources are 
responsible for much of the local pollutants in the atmosphere. Within poor households in 
SPM the fairly substantial use of paraffin is responsible for local particulate matter 
emissions. However, data on local emissions is extremely limited within SPM due to the 
absence of monitoring equipment and procedures.  
 

Local Air Pollutant Adverse Health Impact 

Nitrogen oxide Asthmatics adversely affected 

Sulphur dioxide 

Asthmatics are at risk 
Chemical bronchitis at high concentrations 
SO2 oxidises to form particulates 

Particulate matter 

Increased hospital admissions for respiratory problems 
Increased deaths 
Associated with cancer 

Source: WESSA Transport Plan, 1999 

Local Authority 
2% 

Commerce & 

Industry 
 45% 

Households 
25% 

Transport 
28% 

Total: 863,083 CO2e 
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3.7 Issues 
 
Sector specific and fuel specific issues will be addressed within the sector breakdown in 
the report. The following issues relate to the process of demand-side energy management 
within SPM. 
Issue 3.1: Availability of energy related data for planning and strategy 

development:  As noted, collection of data, particularly demand side data, 
was difficult due to the lack of data.    

Priority: MEDIUM 

 
Issue 3.2: Local air quality data:  No mechanisms are in place for local air quality 

control management.  

Priority: MEDIUM 

 
Issue 3.3: Energy management: Energy issues and energy data sits in various 

departments across the municipality and no one department is currently 

responsible for energy-related data collection. This can be seen in housing 
building designs and materials, appliances as well as water heating and 
lighting mechanisms.   

Priority: MEDIUM 

 



 

 32 

 

4 Chapter Four: Households 
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4. Households 
 
This chapter provides a demand-side overview of energy use in the household sector of 
the SPM area.  It begins with an overview of household profiles in the SPM, followed by 
a description of different household types.  Various demographic factors are discussed in 
order to present a picture of the sector.  Energy use for various household types is 
discussed, including the results of the mini-household energy survey conducted for the 
report.  Key issues relating to energy use of the household sector are presented and 
discussed, with a specific focus being placed on low income households’ energy use due 
to the myriad of problems faced by these urban poor households.  This is then followed 
by specific recommendations for the sector.   

 

 

4.1 Household Profile 
 
Kimberley has a total population of approximately 202,000, comprising 47,000 
households.  Table 4.1 indicates that the African population constitutes the majority of 
the population at 52 percent of the total, most of whom are concentrated in Galeshewe, 
the oldest black township in South Africa.  Whites constitute a small percentage of the 
total population (13 %), but, in a similar manner to all former apartheid cities, still 
occupy the largest area of Kimberley. 
 
Households are characterised by high levels of unemployment and severe levels of 
poverty.  Employment and unemployment rates are 58 and 42 percent respectively23 with 
41 percent of the total population being economically inactive24.  SPM’s Local Economic 
Development Plan identified 40.5 percent of the population to be living in poverty in 
200225.  The unemployment rates and poverty level26 (Table 5.1) have wide implications 
for the energy choices made, and ultimately, the consumption patterns illustrated in Table 
4.2.  
 
There has been a consistent decline in Kimberley’s population since 1996.  A major 
reason cited for this is students not returning from Universities in other cities due to 
limited job opportunities in Kimberley.  Kimberley has a young population age profile, 
with 29.7 percent of the population being under 15 years of age and approximately 50 
percent of the population being under the age of 25.  The older segment of the population, 

                                                 
23 Stats SA, Census 2001 
24 Stats SA, Census 2001 
25 Poverty can be defined as “…the inability to attain minimal standard of living, measured in terms of basic consumption needs or the 
income required satisfying them.  It is conventional to draw up a “poverty line” reflecting the monetary value of consumption, which 
separates the poor (have nots) from the non-poor (haves) (Report prepared for the Office of the Executive Deputy President and the 

Inter-Ministerial Committee for Poverty and Inequality, 1998).  
 Poverty should also be seen as hunger, a lack of shelter, being sick and not being able to attain medical services, not being able to go 
to school and having a fear of the future, Sol Plaatje IDP Integrated Led Strategy Final Document 2003/2004, Section 4-3. 
The poor also face extreme vulnerability to ill health, economic dislocation, and are powerless to influence key decisions affecting 
their lives (World Bank, 1999). 
26 The poverty rate is the percentage of people living in households with an income less than the poverty income/line.  The poverty 
income varies according to household size, the larger the household the larger the income required to keep its members out of poverty 
(Global Insight, South Africa, REF Version, 2003). 
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(between the ages of 70 – 74), constitutes only 1.2 percent of the total population. There 
has been an overall decline in the population of the Northern Cape Province from 1996 to 
200127.   
 

Table 4.1: Number of Households, Population Group, and Employment Levels in 

Kimberley. 

Total 

  

African 

2001 

Coloured 

2001 

Indian/ 

Asian 

2001 

White 

2001 

1996 2001 

Number of Households 26,250 12,586 429 7,568 45,641 46,841

Number of People 109,718 63,917 1,607 26,220 206,073 201,462

% in Poverty (2002) 57.1 28.5 7.5 4.0  40.5

Number Unemployed 21,826 10,271 110 720 27,288 32,927

Number Employed 21,587 13,295 571 10,958 52,418 46,411
Sources:  Stats SA Census 2001, Stats SA Census 1996, Sol Plaatje IDP Integrated LED Strategy 2003. 

4.1.1 Education 

 

Figure 4.1: SPM Education Levels, 2000 -2001 
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 Source: Sol Plaatje IDP Integrated LED Strategy document 2003. 

 

Figure 4.1 above illustrates that the majority of the SPM’s population has an education 
level of between grade 7 and Matric, with the most frequent level of education attained 
being Grades 7-9.  People with tertiary qualifications represent a very small proportion of 
the population.  Again, this could be due to the lack of professional jobs, and a large 
number of people with these qualifications choosing not to return to the city.  Those with 
no schooling comprise 5.3 percent of the total. 

                                                 
27 Sol Plaatje IDP Integrated Led Strategy Final Document 2003/2004, Section 4.4. 
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4.1.2 Income 

 

Figure 4.2:  Annual Household Income Profile for the SPM, 2001-2002 
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Source: Sol Plaatje IDP Integrated LED Strategy 2003.  

 

Figure 4.2 above presents the household income data for the SPM.  It shows that 14 
percent and 13.5 percent in 2001 and 2002, respectively, of households had incomes 
ranging between R18,000 – R30,000 per annum.  The proportion of total households in 
the SPM with monthly incomes of less that R2,400 was 32 percent in 200228.  If an 
average household size is taken to be approximately 5 people, this sum equates to 
approximately R500.00/month.  This means that people in these households would have 
approximately R17/day to meet their basic needs. 

4.1.3 Employment Profile for Kimberley 

 

Figure 4.3: Kimberley Formal Employment (2000-2001) 
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28 Sol Plaatje Integrated LED Strategy Final Document, 2003.  
Note: A discrepancy exists between  poverty figures within the CUP, IDP, and LED Strategy Final 
Document. LED Strategy Final Document are the most comprehensive and recent, and were thus used.   
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Source: Sol Plaatje IDP Integrated LED Strategy 2003. 

 
Figure 4.3 above shows that within Kimberley’s formal economy, most economically 
active people (38 % in 2001) are employed within the Community Services sector.  The 
second largest sector in terms of employment was Trade (14.8 % in 2001).  It is important 
to note that the informal sector is estimated to employ more than 65 percent of the 

economically active population. 
 

Figure 4.4: Kimberley Informal Employment, 2000 - 2001  
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Source: Urban-Econ Calculations based on Global Insight REF version, 2003 

 

Figure 4.4 above indicates that the majority of informal workers (65.5 % in 2001) are 
employed in the wholesale and retail sectors, which are comprised mostly of trade in 
commodities ranging from the sale of fruit to second hand appliances.  The second largest 
informal sector employer is the community social and personal services sector that 
employed 19.4 percent in 2001.  These informal activities have shown a decline from 
26.3 percent in 1999 to 19.4 percent in 2001 in terms of total employment29.  This could 
be linked generally to Kimberley’s declining economy.   

4.1.4 Housing Types in Kimberley 

 

Figure 4.5: Housing Types in Kimberley 

                                                 
29 Sol Plaatje IDP Integrated Local Economic Development Strategy 2003/2004. 
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TOTAL: 17,382

formal 

80%

traditional

1%
informal 

16%
other

3%

   
Source: Stats SA, Census 2001 

Figure 4.5 shows that the majority of people in Kimberley live in formal housing (80%).  
However, it is important to note that there is a wide variation in the types of formal 
housing available, including large houses or brick structures, cluster houses, RDP 
housing units, single unit flats, or backyard rooms. Informal housing, on the other hand, 
consists of shacks that contain no services.  The 2002 IDP for Kimberley indicates that at 
the time the housing backlog was estimated at approximately 13,770 units, with the total 
backlog occurring within the income bracket of R1,500 per month or less.  This figure 
includes those residing in informal settlements as well as “backyard dwellers”30. 
 
 

4.2 Energy Use and Emissions Profile  
 
The household sector consumes 15 percent of the SPM’s total energy demand, and 
contributes 25 percent to the SPM’s total global emissions 
 

Figure 4.6: Household Energy use by Fuel Type for the SPM, 2001 

                                                 
30 Sol Plaatje Integrated Development Plan 2002. 



                                                                                                     

 38 

EEU & UCT 

SPM energy audit 2005 

TOTAL: 849,326 GJ

Paraff in

11%
LPG

6%Coal

7%

Electricity

76%

 
 
Figure 4.6 illustrates that the housing sector depends on electricity to meet 76 percent of 
its energy demand. Paraffin, LPG, and coal contribute 11, six and four percent 
respectively, to household energy demand.  
 
 
 
 
 
 
 
 

Figure 4.7: Household Sector Emissions Contributions by Fuel Type, 2001 
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Figure 4.7 illustrates that coal-generated electricity use by the household sector 
contributes 93 percent to this sectors global CO2 emissions. Coal and paraffin contribute 
three percent each, whereas LPG contributes one percent to global emissions. 
 
Understanding energy consumption patterns of the household sector requires an analysis 
of the various household income-levels. The following section discusses low-income 
non-electrified households, low-income electrified households, and medium and high-
income households in the SPM. 
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33%

3%
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1%

Electricity Paraffin Gas Wood Other

BOX 1: Household Energy Use  
 

Energy consumption by fuel type and end use in low income households in South Africa. 

 Electricity Paraffin Gas Coal/wood 

Cooking 15 – 35 % 25 – 30 % 75 – 85 % 40 – 50 % 

Space heating 15 – 20 % 25 – 35 % * 40 – 50 % 

Water heating 35 – 45 % 10 – 20 % 15 – 25 % 10 – 20 % 

Lighting 5 % 20 – 30 % * * 

Refrigeration 5 – 10% * * * 

Media 3 % * * * 
Source: Simmonds G and Mammon N. 1996. Energy services in low-income urban South Africa: a quantitative 
assessment. Energy and Development Research Center, University of Cape Town. 

 

 

 

Household Energy Sources for Lighting, Cooking, and Heating in Kimberley. 

  

Source: STATSSA, 2001 Census 

 
The 2001 Census shows that electricity is the 
primary fuel used for lighting, heating, and 
cooking throughout all households in Kimberley.  
However it can be seen that paraffin is still 
widely used, with 42 percent of households 
using paraffin as a primary energy source for 
heating, and with 33 percent of households 
using paraffin as a primary energy source for 
cooking. 
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4.2.1 Mini-household energy survey 

 
As mentioned in Chapter 1, the Senior Researchers of the project team conducted a mini-
household energy survey in Kimberley in February 2005.  The main results of the survey 
are summarized in Table 4.2 above.  
 

4.2.2 Mini-household energy survey: Low-Income Non-Electrified Households  

 
The survey provided insights into certain characteristics of low-income non-electrified 
households in Kimberley.  The households typically had a maximum of four rooms, and 
were often comprised of extended families, leading to large concentrations of people 
within the home.  Income into the home was typically reliant on one or two permanently 
employed members, with remaining household income filtering in from temporary or 
contract based employment, state pensions and/or welfare payments.  Education levels 
are generally low within these households, thus reducing potential for professional 
employment.  Members of these households are likely to seek employment in the 
informal sector.   
 
The surveys conducted in Kimberley indicate a multiple fuel use profile amongst the 
urban poor.  For non-electrified households, paraffin is the most widely used fuel (94% of 
total energy use) for cooking, lighting, space and water heating while the remaining 
energy needs are met by LPG (6%) and a small amount of candles for lighting.  This 
reliance on paraffin may be attributable to easy accessibility at small corner shops in 
small, affordable quantities.  The use of LPG requires the payment of a deposit for the 
fuel container, possibly making this fuel unaffordable to the most poor.  The surveys 
conducted showed that non-electrified low-income households consumed an average of 
20 litres of paraffin per month.  In comparison, low-income electrified households 
consume half the amount of paraffin.  
 
Paraffin also has important social implications.  Mehlwana (1998) suggests that the 
exchange and use of paraffin provides a platform for further exchanges of other 
resources, and is thus said to be a social lubricant.    In light of this, policy-makers should 
frame their modes of enquiry in a manner that seeks to determine what drives 
household’s “economic” decisions regarding fuel use.  This would then disentangle the 
social logic behind what appear to be rational and financially influenced decisions, 
especially with regard to multiple fuel use patterns of the urban poor.  Buying practices 
and fuel use are thus sometimes determined by social considerations, and in the case of 
paraffin use: “what may appear to be an irrational behaviour vis-à-vis fuel in economic 
terms, may be entirely rational in social terms”31.  This has implications for electrification 
and the impacts of electricity of the lives of the urban poor.  
 

                                                 
31 Mehlwana A. 1998. The situational analysis and energy use in urban low-income townships of South Africa. Pg 11. EDRC 
Publications. EDRC, University of Cape Town. 
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The surveys revealed that, while most 
non-electrified households are able to 
function without electricity in terms of 
their energy requirements, most aspired 
to use electricity.  Reasons cited for this 
include convenience, safety and 
modernity.  According to the household 
survey, safety was not a primary reason 
for the desire to be electrified, nor were 
there any reported fuel-related fires, 
poisoning, or other accidents amongst 
those households surveyed.  Although 
exact figures were not available with 
regards to paraffin-related shack fires 
and incidents of poisoning for 
Kimberley, these are considerable safety 
issues and should not be overlooked by 
policy-makers32.   
 
While electrification may have positive 
spin-offs for households in terms of 
improved air quality and safety, 
electricity can also bring about negative 
impacts on social relationships33.  It can 
lead to individualism and less co-
operation and cohesion between 
households, unlike the bonds created 
through the sharing of paraffin fuel and appliances or group wood collection by women.  
The high cost factor of electricity means that appliances are not easily shared and this can 
create animosity between households that used to be part of a reciprocity network.  If life 
strategies of the urban poor in the SPM are to be understood in the context of integrated 
energy planning, more research into the effects of electrification and other fuel use is 
required. 
 
The Kimberley surveys of non-electrified low-income households indicate that 
knowledge of household energy efficiency measures is generally poor, although there 
was some interest shown to use solar appliances (solar cookers, hot boxes, and solar 
water heaters).  The relatively high costs of certain technologies, particularly solar water 
heaters, emerged as a potential barrier for uptake by non-electrified low-income 
households.  This suggests a potential role for the municipality or other implementing 
agencies to intervene in the financing and installation of this technology for those that 
would most benefit, or to formulate innovative financing mechanisms.   

                                                 
32 http://www.pasasa.org 
33 Mehlwana A. 1998. The situational analysis and energy use in urban low-income townships of South Africa. Pg 11. EDRC 
Publications. EDRC, University of Cape Town.  

Transition of fuel usage in low income areas. 
 
The idea that the transition from “traditional” 
(paraffin, coal, wood,) fuels to electricity occurs 
through various “unilinear” stages driven by 
urbanisation and income levels has consistently been 
challenged.  The main premise behind this idea or model 
was that an individual with a low disposable income, who 
has been resident in the urban area for a short period 
of time, would be prone to use more inferior fuels.  As 
the same individual becomes more established within 
the urban area, they would then replace these inferior 
fuels with more sophisticated and locally cleaner fuels 
such as gas, and ultimately with electricity.  The idea is 
fundamentally flawed in three ways:  
 
It lumps together urbanisation and modernization;   
Fuel-use patterns cannot automatically be equated with 
the amounts of time spent in urban areas;  
Income does not always determine the type of fuel 
used.   
 
If adopted, this line of thinking prevents practitioners 
and policy makers from realising that fuel use, 
especially amongst the urban poor, cannot be 
understood in isolation from wider political economy and 
socio-cultural contexts.  The development challenge is 
therefore not confined to the procedural impediments 
of electrification to the urban poor, but is also in 
contextualising electricity use amongst the urban poor 
in South Africa. 
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Affordability of energy emerged as the most important issue within this segment of the 
survey. In terms of this observation, electrification on its own may not be sufficient to 
help these households break the cycle of energy poverty.  Nonetheless, the benefits to 
public health through decreased fuel-related accidents (poisoning, burns, and fires) and 
improved indoor air quality cannot be overlooked.  Access to more efficient and cheaper 
sources of energy has wide implications for poverty reduction within these households as 
income saved could be used for other basic household needs.    

4.2.3 Mini-household energy survey: Low-Income Electrified Households 

 

An increase in household electricity use is generally accompanied by a decrease in the 
use of other fuels, particularly paraffin. However, the perception that electrification leads 
to a better quality of life is strongly challenged by the survey results for low-income 
electrified households.  Energy costs for this housing category are disproportionately 
high, as household incomes remain at a relatively low level.  The expectation that 
electrified households in this income grouping would have a multiple fuel use profile was 
confirmed.  Paraffin and LPG continue to be prevalent fuels within these households for 
space heating as well as for cooking.  Electricity is generally used for media, lighting, 
television, radio and refrigeration.  The issue is thus a question of how to best meet the 
energy needs of the poor in a manner that would serve to improve the quality of their 
lives. 
 
Many appliances such as paraffin flame (prima) stoves (cooking, water, and lighting) or 
coal mbawula’s (cooking and heating) that use traditional fuels tend to be multi-
functional, whereas electrical appliances are often single-functionary34.  This factor alone 
could drive certain households to continue using “dirty fuels” even though they are 
electrified as they either do not want to or cannot afford to incur the initial capital costs of 
investing in new appliances.  Some of these households do own appliances such as 
radio’s, TVs and music systems which traditionally use electricity, but operate them 
using dry cell batteries, indicating a suppressed demand for electricity. 
 
As with non-electrified households, energy expenditure of low-income electrified 
households tends to represent a high proportion (10 – 12 %) of total household income, 
compared with about 4 percent in the highest income group.  Within low-income 
electrified households, there is a large range in terms of the proportion of household 
income spent on energy, as there is a large range in household incomes.  
 

4.2.4 Mini-household energy survey: Middle/high income households 

 
In higher-income households, electricity was the primary energy source.  The main 
reason for this was convenience.  Often no other fuels are used except, occasionally, 

                                                 
34 Mehlwana A. 1998. The situational analysis and energy use in urban low-income townships of South Africa.  EDRC Publications. 
EDRC, University of Cape Town. 
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some wood or coal for the fireplace or barbeque (braai).  These trends are evident on a 
national scale and affirmed the Kimberley study.  Table 4.2 indicates that middle-high 
income households consume up to three times the amount of energy of low-income 
electrified households, and emit much higher amounts of carbon dioxide (CO2).  This is 
mostly due to the use of electric geysers for water heating which accounts for 60 percent 
of a household electricity bill35.  Another contribution to the larger consumption of 
energy by this income group could be due to a greater amount of electrical appliances.  
Given the fact that energy demand is income inelastic (as income increases, the demand 
for energy increases more slowly)36, high-income households can afford to spend more of 
their income on luxury goods (such as high energy consuming electrical appliances) as 
opposed to spending that income on basic goods such as water (perhaps as low income 
households would).    
 
A primary issue for higher-income households in terms of energy use cited was 
convenience.  Billing problems (inaccurate or late bills) emerged as an issue in high-
income households with conventional electricity meters.  Often the use of other fuels and 
related appliances (such as LPG) are not factored into budget considerations, as they are 
perceived as less convenient than electricity and electric appliances, and are not relied on 
as a primary energy source.   
 
The trend of higher-income households to use coal-generated electricity exclusively has 
strong implications for the carbon footprint of these households. The present survey 
concurred with other research conducted on medium and high-income households in 
South Africa, which revealed that these households have carbon footprints 3 to 15 times 
higher than low-income households37. The cheap coal-generated electricity supplied to 
South African households allows for the use of large quantities of electricity needed to 
fuel a variety of electric appliances.   
 
The survey indicated that medium and high-income households had low levels of 
awareness of energy efficiency measures.  Initial support for this observation was found 
in that many households were using incandescent instead of compact fluorescent lights 
(CFL) despite the cost-savings in using the latter.  These households showed little desire 
to use solar water heaters, solar cookers or hot boxes, despite being aware of the benefits 
of these appliances.  Reasons cited for not using these appliances included perceptions of 
poor reliability and the inconvenience of switching to unfamiliar technologies.  Thus, 
barriers in terms of behaviour would have to be tackled if energy efficiency awareness 
programmes were to be implemented in the city. 

                                                 
35 Ward S. 2002. The energy book for urban development in South Africa, Sustainable Energy Africa. 
36Simmonds G. and Mammon N. 1996. Energy services in low income urban South Africa: a quantitative assessment. Energy and 
Development Research Center, University of Cape Town.  
37 Simmonds G. and Mammon N. 1996. Energy services in low income urban South Africa: a quantitative assessment. Energy and 

Development Research Center, University of Cape Town.  
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BOX 2: Moshoeshoe Eco Village 
 

The Sol Plaatje Municipality, in conjunction with the Swedish International Development Co-operation Agency 
(SIDA), implemented an eco-village as the pilot phase of a much larger (>2500 unit) urban low-and middle-income 
housing project called the Hull Street Project.  The eco-village, called the Moshoeshoe Eco-Village, was completed 
in March 2002 and comprises 13 units of double-storey row housing.  The eco-village includes a range of innovative 
housing solutions including renewable energy and energy efficiency interventions.  

 

 

The guiding principles of the energy service provision were:  
- Energy efficiency and management in households; 
- Renewable energy sources used to replace, or offset, non-renewable fossil fuels; 
- Flexibility in the range of services and levels of service; 
- Multiple energy sources used to optimise efficiency and to provide redundancy and energy security 

 
The following more sustainable energy services were implemented in the Eco-Village: 

 
Energy service needed Conventional energy supply 

option 
More sustainable energy 

service technology 

� Cooking Electricity or LPG LPG; hotboxes 

� Space heating Paraffin or electricity or LPG Passive thermal design; ceilings 

� Space cooling None Passive thermal design; ceilings 

� Lighting Paraffin, candles or electricity Natural daylight; energy efficient 
electrical lights 

� Water heating Paraffin or electricity Solar water heating; LPG backup 
heating 

� Refrigeration None Energy efficient refrigerators 

� Entertainment Inefficient appliances Energy efficient appliances  

� Ironing Paraffin; LPG; electricity Green electricity* 

� Home industries Electricity Green electricity* 

 
As well as sustainable energy, water saving interventions are an 
important component of the Eco-Village Project due to the dryness 
of the region.  The sanitation system in the households has two 
distinct features: 

1. Urine diversion – two separate chambers for urine and 
faeces.  The urine would then be used for irrigation of 
individual gardens or the agricultural plots 

2. Recycling of organic waste – faeces would be collected and 
dried and used directly by households in their gardens, 
agricultural plots or sold to local farmers. 

* Note: Green electricity is generated using a grid interactive solar electricity 
system (up tp 1.1 kwp of electricity) and a grid interactive wind electricity 
system (up to 750 W of electricity ) 
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Energy Source Low income electrified Moshoeshoe Eco-Village 

  MJ qty Unit CO2 kg MJ Qty unit CO2 kg 

Electricity 1180 327.6 kWh 360.46 1174   326.09  kWh 359 

Paraffin 330 9.1 Litres 23.4 0            -    litres 0 

LPG 50 2.2 Litres 3.45 417      16.67  litres 26 

Coal 40 1.2 Kg 3.54 18        0.58  kg 2 

Total 1600     390.85 1609     387 

 
The table above provides a comparison of the monthly household energy consumption in Kimberley based on a small 
household survey.  Within the Moshoeshoe eco-village, a sample of 30% of total number of households was 
interviewed (4 households).  An equal number of households was randomly sampled for the low income electrified as 
well as the medium/high income households.  Since Moshoeshoe eco-village is geared towards low-middle income 
people, the comparisons made below will only be between low income electrified households. 
 
What do the results of the household survey indicate? 

 

- Total energy consumption for the Eco-village and low income electrified households is the same (a 
small difference of 9 joules). 

- However, a detailed analysis of the level of energy service received for that energy use, is critical 
for a true comparison of the housing types. 

- The electricity consumption is also the same for both housing types 
- Low income electrified households use paraffin as a secondary energy source, whereas the eco-

village uses gas. 
- Low income electrified households consume 50 % more coal than households in the eco-village. 
- CO2 emissions are also very similar for the two housing types 

 
What could possible explanations of these results be and what are the implications? 

 

From conducting the household interviews, the following possible explanations are possible: 
 

1. It is not the level of energy consumption, but rather the level of energy services that should be seen as 
an indicator of development. A detailed comparison of energy service per household is still outstanding. 
For example, it may be that the energy quality of the eco-village, using LPG rather than paraffin and 
having solar water heating, means that for the equivalent energy consumption of the low income 
electrified house they are able to get far greater level of energy service, such as a greater quantity of 
hot water and greater quantity of cooking time per unit of energy. 

 
2. Residents of the eco-village have more electronic appliances than those in the low income electrified 

group.  This could mean that though eco-village residents save on their electrical bills from the energy 
efficiency interventions, they are in a financial position that allows for the purchase of more appliances, 
which consume quite a bit of electricity.   

 
3. Though Eco-village residents do not use paraffin as an energy source, they do derive quite a bit of their 

energy requirements from LPG.  A possible explanation for the similar CO2 emissions could be due to 
paraffin and LPG emitting very similar amounts of CO2 tons/GJ (0.0717 & 0.063 respectively).  The use of 
LPG by the eco-village however does result in great differences in terms of local air pollution as this is a 
cleaner source of energy.  The positive health impacts imply that even though emissions are similar to 
paraffin emissions, eco-village residents are exposed to a better quality of life. Furthermore LPG 
provides a better level of energy service as it is more fuel efficient resulting in greater quantities of 
“cooking time” per unit of energy consumed. 

 
4. The awareness of energy issues of the eco-village residents is not as high as would be expected from 

what was proposed in the project proposal.  For example, none of the households interviewed knew what a 
hotbox was.  This could be an indication that with increased facilitation and awareness building, the 
energy consumption of residents could decrease. 
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5. Most of the households in the eco-village stated that their preferred energy source was electricity due 
to its convenience.  As is common knowledge, electricity in South Africa has a high carbon footprint due 
to it being coal generated.  The fuel source of electricity would have to change in order to avoid the 
compromising of urban sustainability. 

 
6. Residents complained that too many new concepts were introduced to them at the same time.  This could 

have a direct bearing on their energy consumption in that residents may not have been given sufficient 
time to focus on adapting to the energy efficiency measures before being introduced to other measures 
such as recycling of grey water. 

 

 

Considerations for Hull Street Project: 

 

- Develop more detailed understanding of “energy services” delivered via efficiency and clean 
energy interventions and the poverty reduction implications of these often hidden benefits; 

- Focus on nurturing a broad awareness of energy and related issues amongst the residents. 

 



                                                                                                      
                                                                                                   

 49 

EEU & UCT 

SPM energy audit 2005 

4.3 Electricity Connections 
 

According to the SPM electricity department statistics, the electrification programme for 
the city is proceeding as outlined in the 2003/2004 IDP.  At present, there are +/- 7 – 
8000 poor households waiting to be connected to the grid – some 17% of total 
households38.  The number of households with indirect access to electricity could also not 
be determined as these connections are often illegal.  It was not possible to obtain 
electricity consumption figures relating to different residential areas or dwelling types, in 
order to support the results from the mini-household survey.  It is crucial that this 
information gap be filled. 
 

Table 4.3: Electricity Connections for Kimberley 

Connection type 
Number of 

Customers 

Total energy usage/ 

annum (kWh/Yr) 

Average/ month/ 

hh (kWh/mnth) 

Conventional 

meters(credit meter) 15,368 118,436,169 642

Energy Dispensers 

(prepaid meter) 
23,732 50,749,631 178

 39,100 169,185,800  

Source:  SPM Department of Electricity 2002/2003 

 

4.4 Energy Costs: 
 

Following are the domestic tariffs charged by SPM for electricity supply. 
 

Table 4.4: Domestic Electricity Tariffs for Kimberley 

Supplier Name of Tariff Description 
Basic charge 

(incl VAT) 

Tariff (incl 

VAT) c/kWh 

SPM Kimlite 1  
Prepaid meters, where total 
capital is recovered from the 
tariff only   46.11 

SPM Kimlite 2 
Prepaid meters, where total 
capital is recovered from tariff, 
service connection, and metering. 

  42.61 

SPM Kimpower  Small-user credit meters 
 R         99.65  42.26 

Source: SPM Schedule of tariffs August 2004. 

 
Table 4.5 below indicates the cost differences per unit of energy derived from different 
fuels.  These costs do not include any externalities such as transport costs.  The diverse 
range of outlets which stock various fuels differ in their mark-up costs for the different 
fuels. For example, paraffin bought at a local spaza shop may cost only R 3.20 per litre, 
whereas paraffin bought at Shoprite costs R 5.80 per litre, inclusive of a plastic container. 

                                                 
38 Pers. Comm., Engelbrecht, R. SPM electricity department, 16 February 2005. 
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Table 4.5: Derived Cost of energy per fuel  

 Cost 
Energy Cost            

(cents / MJ) 

Electricity    

Kimlite 1 46.11 c/kWh 12.81

Credit Meter 42.26 c/kWh 11.74

Paraffin     

Cheapest, exl container R 3.20 / Litre 8.90

Inc container (pick n pay) R 5.80 /Litre 16.11

Gas    

 Lowest R 3.36 /Litre 13.44

 Highest R 4.50 /Litre 18.00

  

4.5 Best Fuel Mix 
 

In order for households to make the best fuel choices for their needs, a sense of the real 
costs needs to be established and this involves lifecycle costing.  Lifecycle costing looks 
at all costs involved in providing the service over a number of years and takes into 
consideration: 
 

Lifecycle costing = Initial energy costs + initial appliance costs + regular energy 

costs + appliance maintenance costs/replacement costs + other regular costs
39
. 

 

Additionally hidden social and environmental costs must be considered. These include air 
pollution and greenhouse gases, and incidences of fires and health risks. A 2001 
PASASA study indicated that all paraffin stoves tested failed miserably in terms of 
indoor air pollution standards. Carbon monoxide emitted by all flame stoves tested was 
twice the level specified by the SABS standard. 
  

Table 4.6: Economic Lifecycle Cost Comparison of Appliances for Different End 

Uses for Households 

 Cooking Water Heating 
Space 
Heating 

Lighting Refrigeration 

Economically 
Sound Choice 

Gas ring/Stove 

Electric 

Hotplate/Stove 

Solar water 

heater 

Wood fire 
Gas heater 

Electric 

CFL/fluorescent 
Electricity 

Economically 
OK Choice 

Electric 
microwave 

Paraffin primus 

Gas geyser in 
line 

Electric 
Geyser in line 

Electric 

bar heater 

Paraffin 

heater 

Electric 
Incandescent 

Paraffin 

Economically 
Poor Choice 

Wood 
Paraffin wick 

Electric geyser 
Paraffin 

wick/primus 
Wood 

Electric oil 
filled heater 
Wood stove 

Paraffin 
Gas 

Candles 
Gas 

Orange highlighted blocks = financially cheapest options  
Source: Mark Borchers, Energy & Development Group 1997: Strategies to promote economically sound energy use in 

low-income households, Cape Town. 

                                                 
39 Ward S. 2002. The energy book for urban development in South Africa, Sustainable Energy Africa. 
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High-income households can therefore make significant energy savings and carbon 
emission reductions through making economically sound energy and appliance choices.  
Energy efficiency in low-income households can serve to not only improve living 
standards through health improvements, but can also lead to increased disposable income. 
 
 

4.6 Trends and Developments 
 

Electricity Use and Electrification 

A continuous growth in electricity use is seen by the increase in number of prepaid meter 
customers.  There were 25,467 customers in 2003/2004, as opposed to 22,442 customers 
in 2001/2002.  This trend is consistent with the electrification scheme undertaken by the 
SPM, and strongly suggests that poor households are becoming electrified. 
 

Eco-village Developments  

There are two eco-village projects in Kimberley, namely the Kutlwanong eco-village and 
Hull Street Integrated Housing Project.  These projects serve as an indication of 
awareness to environmental issues in the development of low- income housing.  The Hull 
Street project, based on the Moshoeshoe Eco-Village pilot project, is a major housing 
development that focuses on energy and water-efficient technologies. Such projects may 
be precursors to the introduction of energy efficient measures within existent households.  
 

Galeshewe Urban Renewal Programme (GURP) 

The Galeshewe Urban Renewal Programme (GURP) aims to develop the economic 
activity of Galeshewe.  Such a project could potentially lead to the economic upliftment 
of Galeshewe.  The associated increases in household income could lead to an increase in 
energy use.  It is important that further investigations into how energy could be used as 
the “backbone” of these proposed developments are initiated. 
 
 

4.7 Conclusions  
 

The severe levels of poverty that exist in the SPM reveal complex scenarios in terms of 
energy use for the urban poor.  Electrification is taking place, but has shown not to 
replace other fuel use due to economic and social factors. The energy burden of the poor 
remains a concern and innovative interventions within low cost eco housing programmes 
in SPM need to be reviewed and rolled out to all housing schemes. Improving energy 
services to the poor may help to reduce the impacts of indoor air pollution and economic 
burden of energy. Greater awareness about household energy choices and efficiency 
drives is also required, particularly amongst the high income housing sector.  
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4.8 Issues 
 
Issue 4.1: Affordability:  Expenditure on energy within poor households represents a 

significant financial burden.  This burden has a significant contribution to 
overall poverty levels in the SPM area. Critical to relieving the energy burden 
is ensuring that housing is designed to reduce energy needs through passive 
solar design and inclusion of ceilings and that appropriate and cost-effective 
fuels and appliances are available to meet energy needs.    

Priority: HIGH 

 
Issue 4.2: Health and safety:  Some poor households rely exclusively on paraffin for 

energy. This has significant implications for respiratory diseases, household 
fires, burns and child poisoning from ingestion.  Use of coal and wood has 
similar problems specifically with regard to fires, burns and respiratory 
problems.  

Priority: HIGH 

 

Issue 4.3: Middle to high-income households are very high energy consumers with 

large carbon footprints:  Medium- and high- income households tend to 
have high-energy consumption patterns, and low energy efficiency measures.  
Overall, these income brackets dominate the household sector’s energy 
consumption.   The main source of energy for these households is electricity. 
There is little incentive to implement efficiency measures or switch to more 
clean and efficient and cost-effective options (such as solar water heaters) as 
electricity is cheap and households have little access to other energy sources 
(e.g. gas networks) or appliances.  

Priority: HIGH 

 
Issue 4.4: Lack of electrification in poor households: +/- 7 - 8000 poor households in 

Kimberley are waiting to be connected to the grid.  These households are 
otherwise generally dependent on paraffin for energy and are at risk in terms 
of health and safety.    The biggest question however is whether electricity is 
an affordable option for them, or if they would still use coal, wood and 
paraffin even when connected to the grid.  If this is indeed the case, this issue 
warrants greater focus in terms of how it can best be addressed. 

Priority: MEDIUM 

 

Issue 4.5: Lack of data:  There is a significant lack of data in terms of household 
energy use for Kimberley.  Existing data tends to be old and inconsistent.  
This is a major limitation to presenting a complete energy ‘picture’ for the 
SPM and to ultimately generating an energy strategy. Energy data must 
take into account not just energy consumption, but the level of energy 
services received. 

Priority: MEDIUM 
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Issue 4.6: Access to information about energy efficiency, best fuel mix is 

relatively poor:  There appears to be a low level of awareness concerning 
household energy issues in Kimberley.  This has important implications in 
terms of health and safety, fuel type decisions, and household energy 
efficiency.  The SPM has to formulate household energy awareness 
programs, not only to address safety and health issues, but also to lower 
the energy demand of this sector. 

Priority: MEDIUM 

 
Issue 4.7: Household energy efficiency:  There appears to be a low level of energy 

efficiency measures being undertaken within households in Kimberley.  
This can be seen in housing building designs and materials, appliances as 
well as water heating and lighting mechanisms.   

Priority: MEDIUM 

 
ISSUE 4.8: Availability and accessibility of fuels:  Often poor households do not 

have convenient access to cleaner fuels.  Also, most poor households are 
dependent on public transport systems or non-motorised transport and this 
limits their access to fuels such as LPG, which come in heavy canisters.  
These factors may play a role in fuel type decisions made.  Extension and 
improvements to the public transport network could alleviate accessibility 
issues.  

Priority: MEDIUM 
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5 Chapter Five: Commerce and 

Industry 
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5. Commerce and Industry 
 

5.1 Introduction  
 
This chapter describes the economic context of the Northern Cape Province (NCP) and 
the commerce and industry sector of the SPM.  Due to Kimberley serving as an economic 
hub of the SPM and as well as the greater Northern Cape Province, the economic 
performance of the Northern Cape is thought to be closely correlated with that of the 
SPM.  Thus, the chapter begins with an overview of the economy of the NCP, and 
proceeds to focus on Kimberley thereafter.  A description of Kimberley’s formal and 
informal sector is provided, which precedes an overview of the sector’s energy use.  An 
outline of the sectors’ contribution to global emissions is then presented, followed by a 
presentation of possible energy interventions within the sector.  A case study is presented 
on De Beers to illustrate the benefits of energy demand side management.  Trends and 
developments in the sector are assessed before concluding and highlighting key energy-
related issues. 
 
 

5.2 Economic Overview 

 
Kimberley not only serves as the economic hub of SPM, but also of the NCP.  In this 
sense, the economic performance of the Northern Cape, largely dependent on the 
traditionally strong economic sectors of agriculture, mining and public sector, is closely 
correlated with that of the SPM.  More recently, the economic performance of the 
municipality and the Northern Cape suggest these pillars may be in decline.  The 
manufacturing sector is at present very small and there are no immediate signs that it will 
increase in size.  However, the expansion of this sector is of significant importance to the 
future economic growth and development of the Province. 
 
Although the focus of this chapter is the SPM area, it is critical that the surrounding areas 
be taken into account when assessing the overall economic context of the Municipality.  
This is due to the fact that the economic sectors in the SPM area do not function in 
isolation but fall within the greater regional and national context.  This is especially true 
when considering that Kimberley is a service point for most of the surrounding towns 
such as Ritchie, Jakobsdal, Smithsdrift, Griekwastad, Hartswater, Jan-Kempdorp, 
Barkley-West, Campbell, Douglas, Warrenton, Hopetown and Upington.   
 
Kimberley offers specialised services pertaining to retail, education (some of the best 
private and specialised schools in the Northern Cape Province are located in this region), 
healthcare (hospitals and surgeries), financial (both municipal and provincial head offices 
are located in the City of Kimberley) and business services.  However, it must be 
mentioned that some services such as retail and education (university and technical 
colleges) are also offered by the neighbouring city of Bloemfontein.  Although 
Kimberley offers tertiary education (Northern Cape College and the Institute for Higher 
Learning), a number of school leavers opt to attend university in Bloemfontein, many of 
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whom never return, as was mentioned in Chapter 4, because of the lack of economic 
opportunities, leaving Kimberley with a “brain drain” of qualified professionals. 

5.2.1  The Northern Cape  

 

Figure 5.1:  Northern Cape Regional Contribution to the South African Economy 

0%

5%

10%

15%

20%

25%

30%

35%

40%

W
es
te
rn
 C
ap
e

Ea
st
er
n 
C
ap
e

N
or
th
er
n 
C
ap
e

Fr
ee
 S
ta
te

K
w
aZ
ul
u-
N
at
al

N
or
th
 W
es
t

G
au
te
ng

M
pu
m
al
an
ga

Li
m
po
po

 

Source: Stats SA: November 2002 

 

The Northern Cape Province has the largest land area (29 % of the country and +/- 360 
000 square kilometers), and lowest population density (2 people per kilometer squared) 
of all provinces in South Africa.  Above, Figure 5.1 illustrates that the Northern Cape 
makes the smallest provincial contribution (2 %) to the South African economy. 
 

Figure 5.2: Sectoral contribution to the Gross Geographical Value Added of the 

Northern Cape Province, 2001.  
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 Source: Sol Plaatje IDP Integrated LED Strategy 2003.  
 

Figure 5.2 above illustrates the sectoral contribution to the Gross Geographical Value Added 
(GGVA) of the Northern Cape Province.  GGVA represents the geographic distribution of 
economic activities within a specific geographical area.  Within the Northern Cape, the 
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community services sector is the greatest contributor to GGVA at 22 percent, followed by 
agriculture (16 %), mining (14 %) and trade (14 %).  This indicates that the primary 
economic sectors (agriculture and mining) as well as tertiary economic sectors (community 
services) play a major role in the Northern Cape’s economy.  
 

Figure 5.3:  Northern Cape: Average real annual economic growth 

-1.0%

-0.5%

0.0%

0.5%

1.0%

1.5%

2.0%

2.5%

3.0%

3.5%

4.0%

4.5%

W
es
te
rn
 C
ap
e

E
as
te
rn
 C
ap
e

N
or
th
er
n 
C
ap
e

Fr
ee
 S
ta
te

K
w
aZ
ul
u-
N
at
al

N
or
th
 W
es
t

G
au
te
ng

M
pu
m
al
an
ga

Li
m
po
po

2001

SA

 

Source Stats SA, November 2002 

 
A comparison of the average real annual economic growth between the Northern Cape 
Province (-0.3 %), and the rest of South Africa (2.7 %) from the period of 1995– 2001, 
indicates a negative growth rate for the province, far below the average growth rate for the 
country.  No other Provinces experienced negative growth trends during this period. 

5.2.2 The Sol Plaatje Municipality  

 

Figure 5.4: Sectoral contribution to the Gross Geographical Value Added of the SPM, 

2000 & 2001  
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Source: Urban Econ Calculations based on Global Insight REF version, 2003 

 
Figure 5.4 shows that the Community Services Sector contributed 28.5 percent to the 
Gross Geographical Value Added (GGVA) of Sol Plaatje Municipality in 2001, the 
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largest of all sectors.  As the list below shows, the Community Services sector 
encompasses the activities of the public and private sector in the SPM, as well as many of 
the activities of the private sector.  Specific areas of the sector include40: 

 

• Supply and distribution of electricity, gas, steam, and water;   

• Infrastructure including roads, storm-water and solid waste management; 

• Public administration and defence activities; 

• Activities of government, government departments and agencies; 

• Education (public and private); 

• Health and social work; 

• Sewage and refuse disposal, sanitation; 

• Washing and dry-cleaning; 

• Hair dressing, beauty treatment; and, 

• Funeral services. 
 
Note that local government energy use has been separated from the rest of the 
Community Services sector for the energy demand section of this chapter.  This is in 
order to separately quantify energy demand, and identify issues specific to local 
government energy use.  Local government energy use is dealt with in its own section of 
this report (see chapter 7). 
 
Other major contributions to the GGVA of SPM in 2001 were from the Transport 
(17.2%), Finance (17.1%), Trade (14.7%), and Mining (9.4%) sectors.  All of these 
sectors, with the exception of mining, experienced a decline from the year before.  This 
performance contributes to the low economic growth rates shown for SPM in figure 5.5, 
and to the overall negative growth rate of the Northern Cape Province shown in figure 
5.3. 
 
The mining sector contributed 9.4 percent to SPM GGVA in 2001, and 14 percent to the 
Northern Cape GGVA (see figure 5.2).  Although there was an increase in the 
contribution of the mining sector to SPM GGVA from 6.7 percent in 2000 to 9.4 percent 
in 2001, this is attributable to the reprocessing of old tailings, and does not reflect a long-
term growth trend in the mining sector.  The mining sector falls behind the Community 
Services, Finance, Transport, and Trade sectors in terms of contribution to SPM GGVA.   
 

 

 

 

 

 

 

 

 

                                                 
40 Sol Plaatje Integrated LED Strategy 2003 
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Figure 5.5:  SPM average annual growth, 1999 - 2001 
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Source: Urban-Econ Calculations based on Global Insight REF version, 2003 

 
Figure 5.5 shows that during the period 1999-2001, positive growth was experienced by 
the Agriculture (0.2% to 4.2%), Manufacturing (2.1% to 3.4%), Construction (1.7% to 
2.4%), Finance (6.3% to 4.9%) and Transport (7.1% to 7.2%) sectors.  The sectors that 
experienced a decline from 1999 to 2001 were Mining (4.7% to -7.6%), 
Utilities/Electricity (4.4% to –5.3%) and Trade (3.2% to 0.8%).  The Community 
Services sector experienced slight growth, at 1.1 percent during this period.   

5.2.3 The decline of the mining sector 

  
While the mining sector contributed less than 10 percent to SPM GGVA in 2001, the 
economic spin-offs of this sector are substantial and far-reaching in terms of 
employment, downstream businesses supplying the sector with goods and services, and 
tax revenue for SPM.  It is also the major energy user within the economy, representing 
some 46% of the commercial and industrial energy use41. Thus, the economic trends 
shown for the mining sector have significant implications for SPM and energy 
management within the municipality.  As noted above, the increased contribution of 
mining to the SPM GGVA from 2000 to 2001 was due to the reprocessing of old tailings, 
and does not represent long-term growth in the mining sector.  The sharply declining 
growth rate shown in Figure 5.5 further highlights the imminent decline and closure of 
the main De Beers mines.     
 
The sharp decline of the mining sector, combined with slow growth in the transport, 
finance, and trade sectors, presents an immediate challenge to SPM to seek new sources 
of economic growth and diversification.  Local economic development strategies have 
identified the manufacturing sector as a new potential driver of economic development 
for SPM.  However, manufacturing is not yet a primary sector, and the economies of 

                                                 
41 This figure is estimated through comparing total De Beers energy use in 2003 with total energy use for 
industry and commerce calculated within this report for 2001. 
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SPM and of the Northern Cape continue to experience small and negative growth, 
respectively.   

5.2.4 The Informal Sector 

 
As identified in previous chapters, the informal sector makes up a significant portion of the 
total local economy.  Estimates suggest that this sector may employ more than 65 percent of 
the working population42.  This high proportion reflects a lack of formal economy 
employment opportunities, and the dependence of many people on the informal sector as a 
survival strategy.  The latter point may also serve as a rough indication of overall levels of 
poverty in SPM.  While this sector may provide employment for a substantial proportion of 
the local population, contribution to local GGVA may be very small.   
 
Informal sector activities range widely, from sidewalk hawkers to more formalised SMMEs 
located in stalls at designated informal trade areas.  The largest target market for informal 
traders is taxi commuters, with most traders located at taxi ranks or along taxi routes.  Table 
5.1 shows that the retail sector makes up the majority of the informal sector.  Products sold in 
this sector range from fruits to cooked food and second hand products.   

 

Table 5.1:  Percentage of different businesses within the informal sector within the 

SPM 
Business type % of informal sector business 

Retail  60 

Transport 22 

Personal Services 12 

Other 6 

Source: Sol Plaatje IDP Integrated LED Strategy 2003. 

 
The large proportion of people participating in the informal sector in SPM indicates a strong 
need for detailed studies to be undertaken to gather information, in order to understand and 
meet the needs of those involved in the sector.  An integral part of this information is the 
energy needs of this sector, discussed in further detail in the next section of this chapter.  
While total energy consumption by this sector is not a significant component of overall 
energy use for SPM, access to appropriate energy sources is vital to the development of this 
sector. This is an area requiring attention. 

5.2.5 Tourism 

 
According to the Sol Plaatje Tourism Bureau, the number of visitors to the Bureau, 
accommodation facilities and the Big Hole Museum in 2002 was estimated at 165 000 .  The 
bureau estimates that 76 percent of those visiting Sol Plaatje in 2002 were domestic tourists 
primarily from within the Province and 24 percent were foreigners originating mainly from 
Europe. There are currently no figures available for the Tourism sector’s contribution to the 
local economy as well as its formal and informal employment creation.   
 

                                                 
42 Sol Plaatje Integrated LED Strategy 2003 
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In the national context, tourism has experienced significant growth in recent years.  The 
sector contributed 7.1 percent to South Africa’s Gross Domestic Product (GDP), and had 11 
percent growth in international arrivals in 200243.  SPM has identified itself as having several 
strong areas of tourism, including historical attractions, and eco-tourism.  However, the 
sector suffers from lack of integration at the provincial, district, and local levels, and will 
require a unified approach to promoting the region in order to draw more tourists.  The 
tourism sector is recognized in local economic development strategies as having significant 
growth potential.  A repositioning of Kimberley as a solar and/or “green” city would serve to 

expand the tourism sector.   
 
 

5.3 Overview of energy demand for the Commerce and Industry sector 

5.3.1 Energy Demand   

 
The commerce and industry sector contributed 24 percent to the total energy demand, and, 
due to its heavy dependence on coal-generated electricity, a substantial 45 percent to total 
CO2 emissions for the SPM in 2001.  Although contributing only some 9% of GGV it is 
notable that De Beers as a single user accounts from nearly half of energy consumption in the 
industry/commerce sector.  
 
Table 5.2 shows the contribution of the commerce/industry sector to overall energy demand 
in SPM in comparison to the City of Cape Town and Ekurhuleni Metropolitan Municipality 
(EMM).  The relatively low percentage for SPM can be attributed to a low concentration of 
industrial operations in the area. 
 

Table 5.2: Contribution of the Commerce and Industry sector to total energy demand 

for various SA municipalities 

Municipality 
% Energy demand from 

Commerce and Industry 

Sol Plaatje (2001) 24% 

Ekuhurleni (2003)
 44

 44% 

Cape Town (2003) 29% 

 Sources:  Ekurhuleni Metropolitan Municipality State of Energy Report, 2003; Cape Town State of Energy 

Report, 2003. 
 
The total energy demand of the commerce and industry sector in Kimberley was 
calculated to be 1,255,015 GJ in 2001.  Table 5.3 below shows most of this to be from 
electricity, at 92 percent of total demand.   
 
 
 
 
 

                                                 
43 Sol Plaatje Integrated LED Strategy 2003 
44 Total for the Commerce, Industry and Construction, Mining and Quarrying, and Agricultural sectors 
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Table 5.3:  Annual fuel and energy consumption for the Commerce and Industry sector 

of Sol Plaatje Municipality, 2001 

Fuel Units Amount/year GJ / year % of total 

Electricity Kwh 348,615,401 1,255,015 92% 

Paraffin Litres 859,882 30,956 2% 

LPG Litres 1,978,305 49,458 4% 

Coal Tons 840 26,040 2% 

Total     1,361,469 100% 

Sources:  SPM Department of Electricity 2001/2002, SPM Baseline Survey 2001, Caltex 2004, Kimberley 

coal yard.  

  
Heavy Fuel Oil (HFO), another fuel typically related to the commerce and industry 
sector, is no longer used in Kimberley45.  This is attributed to the current absence of 
heavy industry in the area.  The use of coal in this sector has also been steadily declining, 
as businesses switch to electricity or other fuels, and new businesses generally operate 
exclusively on electricity46. 
 
There is likely to be some level of diesel and petrol use in non-transport applications in 
the commerce and industry sector in Kimberley.  These fuels may be used to run small 
generators, pumps, and other machinery.  However, this amount is difficult to quantify.  
Due to this uncertainty, diesel and petrol are treated entirely as transportation fuels, 
discussed in chapter 7 of this report. 

5.3.2 Emissions 

 
As stated above, the energy demand of the commerce and industry sector in SPM comes 
mostly from electricity, at 98 percent of total energy demand.  As shown in Table 5.4 
below, the resulting GHG emissions for the sector are skewed towards electricity, which 
accounts for almost all (98%) emissions of CO2.  The contributions of LPG, coal, and 
paraffin to CO2 emissions are very small, at only one percent each.   
   
In terms of local air pollutants, the sector does not produce a large quantity, as other 
provinces bear the local pollution effects of national coal-generated electricity 
production. LPG, paraffin, and coal do account for local pollutants, but due to their low 
use, they produce relatively low amounts of these local pollutants.  
 
 
 
 
 
 

                                                 
45 Personal Communication, Environmental Health Department, SPM, February 2005. 
46 Personal Communication, Kimberley Coal Yard, February 2005. 
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Table 5.4: Total emissions by fuel type for the Commerce and Industry sector of Sol 

Plaatje Municipality, 2001.   

Local Air Pollutants 
Global GHG 

Emissions 

Fuel SO2 (Kg) 
NOX 

(Kg) 

Particulates 

(Kg) 

CO2 

(Tons) 
% CO2 

Electricity n/a n/a n/a 383,533 98% 

Paraffin n/a n/a n/a 2,220 1% 

LPG 12 2,869 435 3,116 1% 

Coal 7,140 1,260 1,008 2,458 1% 

Total 7,152 4,129 1,443 391,327 100% 

 

Figure 5.6: Total emissions by fuel type for the Commerce and Industry sector of 

Sol Plaatje Municipality, 2001.   

TOTAL: 391,327 CO2e

Electricity

98%

Paraffin

1%

LPG

1%

Coal
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5.3.3 Targets for energy interventions within the Commerce and Industry 

sector  

 
As shown in the preceding sections, the commerce and industry sector of SPM is reliant 
extensively on electricity for its energy needs.    
 
Many simple interventions exist to reduce electricity use and increase energy efficiency 
in the sector.  For example, the installation of timers on hot water geysers can help to cut 
electricity use significantly during peak electricity times or when the business is closed. 
The installation of energy efficient lighting as well as educating staff about energy 
conservation are other ways to cut electricity demand, saving businesses money and 
reducing overall CO2 emissions associated with this sector. 
 
Other opportunities exist to switch from electricity to other fuels or renewable energy 
sources.  For water heating applications, LPG and solar water heaters are two very safe, 
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efficient, and cost-effective alternatives to electric geysers.  ‘Green’ electricity is also 
available over the national grid, generated from renewable sources.47   
 
Perhaps most importantly, research and analysis is needed into energy demand in the 
informal sector.  As this sector employs such a large proportion of the local population, 
interventions to ensure clean, affordable, and safe energy options will have a positive 
impact on the livelihoods of many individuals and families.  Creative means to 
addressing this issue may be available, such as through the Eskom Community 
Development Fund.    

                                                 
47 www.amatolagreenenergy.com 
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BOX 3: De Beers 
 

The city of Kimberley is synonymous worldwide with diamonds, which in 
turn are synonymous with De Beers.  In 1871 diamonds were discovered on 
a small hill called Colesburg Koppie, which was excavated to eventually 
form the ‘big hole’ that the city of Kimberley is built around.  In 1889, 

with Cecil John Rhodes’ acquisition of the 
Central Mining Company from Barney Barnato, 
De Beers Consolidated Mines Ltd was formed.   
 
De Beers has since grown into the formidable 
giant that it is today, producing more than 40 
percent 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 
remaining mines, Wesselton and Jointshaft, 
have an average monthly excavation of 70,000 
and 65,000 tons of ore respectively.  The two 
treatment plants treat an average of 212,000 
and 400,000 tons of ore per month.  
 
The SPM Mining sector, dominated by De Beers, contributed 9.4 percent to the 
Gross Geographical Value Added and 5.6 percent to formal employment in SPM in 
2001.  The recent (1999-2001) closure of mines in the region has lead to a negative 
growth in the mining sector from 4.7 percent to –7.6 percent.  While the Mining 
sector is declining overall, the importance of its contribution to the economy of 
SPM should not be understated, as it supports many downstream businesses 
supplying goods and services to the sector.   
 

Energy Use 
 
The mining and treatment operations require a large amount of energy, 
predominantly in the form of electricity.  De Beers accounts for some 10% of all 
energy use in SPM and is the single biggest user of energy in the municipality.  To 
meet these needs, De Beers purchases electricity directly from Eskom. Electricity 
use is separated into the two mines, the two treatment plants, compressors, and 
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services.  De Beers further distributes electricity to 80 small users, mainly farms 
and private residences, under its Services division.  Geological activities are also 
accounted for under the ‘services’ division. 

Electricity Use and Efficiency 

 
The table below provides data regarding the annual electricity consumption and 
related cost for each of the De Beers’ operations (where NTP and CTP are the 
treatment plants).  Additionally it also shows the cost of electricity used per ton of 
ore mined.  It can be seen that both total cost and usage of electricity has 
increased from 2003 to 2004.  Nonetheless, energy efficiency has improved, as the 
KWh electricity required per ton of ore processed was reduced in three of the four 
main operations.   
 
2004 Vs 2003 Electricity Use and Cost Comparisons for De Beers 

Section 
MWh COST MWh COST kWh/ton ore kWh/ton ore TONS ore TONS ore R/TON ore 

  2004 2004 2003 2003 2004 2003 2004 2003 2004 

WESSELTON 22,216 R 3,731,889 23,471 R 3,578,064 29.19 35.77 831,464 673,570 R 4.49 

JOINTSHAFT 22,602 R 3,601,494 24,388 R 3,657,909 30.35 29.42 785,435 854,168 R 4.59 

NTP 19,725 R 4,186,485 18,723 R 2,806,027 11.19 12.75 2,539,500 1,533,153 R 1.65 

CTP 88,484 R 11,361,729 71,305 R 10,155,910 16.52 25.65 4,786,017 2,779,060 R 2.37 

SERVICES 8,955 R 819,422 5,264 R 817,448 

COMPRESSOR 14,374 R 2,386,046 15,772 R 2,298,712 

TOTAL 178,360 R 26,089,068 160,926 R23,316,072 

 

De Beers used 579 333 GJ of energy in 2003 – some 6.6 times that of the local 
authority. With electricity costs of up to 3 million Rands per month, De Beers has 
looked very carefully at energy efficiency in all of its operations in order to reduce 
costs.  The ability to reduce costs through energy efficiency has been possible 
through the following Demand Side Management measures: 
 

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

• training of staff to help reduce energy use;  
• management of operations to take advantage of reduced electricity 

tariffs during off-peak times; and  
• Careful monitoring and evaluation of energy use, and identification of 

further savings through efficiency measures    
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5.4 Trends and Development 
 
If the commerce and industry sector does undergo significant growth in the near 
future, the implication for energy would be for a corresponding growth in demand, 
mostly for electricity.  Most of the new demand is likely to occur from new 
commercial buildings, such as offices.  
 

 
5.5 Conclusions  
 

This chapter has provided an overview of energy use by the Commerce and Industry 
sector in Sol Plaatje Municipality.  The Northern Cape economy is largely dependent 
on Kimberley, in which the community services sector is the largest contributor, 
followed by the trade, transport and finance sectors.   
 
Industrial processes play a less significant role in contributing to the local economy, 
but contribute, via De Beers mining and processing, significantly to energy 
consumption (nearly 50% of all commerce/industry sector consumption).  
Commercial and industrial energy needs are largely met by electricity (98 %) in the 
processing of ore, running of commercial offices and buildings. Other fuels hardly 
play a role in the energy demand of the local commercial sector. As the single biggest 
user of energy in the municipality De Beers has an important leadership role to play 
with regard to energy efficiency and the introduction of cleaner fuel use – a role De 
Beers appears ready to adopt. 
 
As is the case in South Africa, electricity for commercial purposes in Kimberley is 
generated almost exclusively from coal in other provinces. This results in significant 
environmental costs, and energy inefficiencies arising from electricity generation and 
transfer.  A number of innovative and easy energy efficiency measures exist that 
could allow the private sector to reduce electricity costs considerably.  Additionally, 
the possibility of generating on-site (off-grid) electricity from renewable sources 
locally could aid in reducing the vulnerability associated with the current reliance on 
non-renewables, and could also create additional jobs 
   
The following is a list of key issues relating to energy use in this sector for future 
consideration: 
 
 

5.6 Issues 
 
Issue 6.1: There is a good potential for energy savings through efficiency 

measures in the commerce and industry sector in Kimberley.  These 
savings may be found in existing building in lighting and air conditioning 
systems, and in new buildings where efficiency measures may be 
incorporated into the design of the building. 

Priority: MEDIUM 
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Issue 6.2:  Energy needs of the informal sector are not well understood, yet 

supporting this area is a development priority for SPM.  The informal 
sector contributes significantly to employment and the overall economy in 
Kimberley, and increased data would help to identify trends and 
opportunities for efficient energy use within the sector.   

Priority: MEDIUM 

 
Issue 6.3: There are significant data gaps in terms of overall energy use for the 

commerce and industry sector in Kimberley.  While electricity records 
are readily accessible, multi-year trends and data with respect to other 
fuels is difficult to access, not reliable, or non-existent.  A department or 
official dedicated to energy or air quality and emissions would assist 
greatly in the compilation and maintenance of energy data for this sector.  

Priority: MEDIUM 

 

Issue 6.4: National and international business and the tourism market are 

increasingly looking at energy efficiency and clean energy as an 

important component of where to locate their business. Greater energy 
efficiency in industry, commerce and local operations will increase SPM 
competitive advantage locally and internationally.  

Priority: MEDIUM 
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6 Chapter Six: Transport 
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6. Transport 
 

6.1 Introduction 
 
This chapter looks at the energy requirements of the transport sector within the SPM.  
A brief section on the constraints faced when collecting data for the sector precedes 
the transport sector profile.  The chapter then proceeds to focus on transport energy 
demand.  It then continues with an analysis of the energy requirements and 
greenhouse gas emissions of the sector.  Current development paths within the 
transport sector are also highlighted.  A focus on alternative transport energy is 
provided in Box 4.  Throughout the chapter, pertinent transport issues are picked up 
on and discussed, with recommendations made where appropriate.  The chapter ends 
with a listing of issues that emerged from the audit. 

6.1.1 Constraints 

 

There were significant data gaps encountered in terms of transport energy demand in 
the SPM.  There is a lack of regular data collection for the SPM by local or provincial 
government in terms of fuel use, air quality, and emissions resulting from transport.  
The air pollution and emissions data in this section of the report has been attained 
through the conversion of Caltex fuel supply statistics, using conversion factors 
introduced in chapter one.  The resulting emissions data should not be considered 
entirely accurate, as not all fuel supplied to the SPM is consumed within its 
boundaries.  It is recommended that an air quality control officer be appointed to 
collect such data in the future. 
 
Data on air travel was extremely difficult to obtain due to restrictions in data 
acquisition, and has thus not been extensively focused upon in this report. Although 
much air travel occurs beyond SPM borders, a high proportion of jet fuel is expended 
in take off and landing.  Since road vehicles in Kimberley dominate transport energy 
demand, petrol and diesel supply statistics have been used to paint an adequate picture 
of Kimberley’s transport energy demand.  
 
 

6.2 SPM Transport Sector Profile 

6.2.1 Urban Spatial Structure 

 

Urban spatial structure in Kimberley is similar to other South African cities as a result 
of apartheid planning and consequent urban sprawl.  Passenger transport is directly 
affected by this.  Most of the formerly black areas, which make up the majority of 
low-income areas, are located at the periphery of the town, or at a distance from the 
city centre or other commercial hubs.  Thus, residents from these areas have to travel 
the greatest distances to access the CBD, either in private vehicles or public transport, 
or walking to their destination.  Studies by the World Bank show that the urban poor 
(in African cities) spend over 15 percent of their income on transport costs48.  Often 

                                                 
48 World Bank, 2002.  Cities on the Move: A World Bank Transport Strategy Review, Chapter 3: Urban 
Transport and poverty Reduction. Washington DC: World Bank. 
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these transportation costs are very high, and households sacrifice transportation for 
the greater need of food and shelter.  
 
Despite relatively short travel distances, transportation in SPM still proportionally 
consumes a large amount (59 % of total) of energy in comparison to all other sectors.  
This high level of energy demand results in high emissions, and these emissions in 
turn have significant local and global environmental impacts.  Kimberley’s relatively 
short travel distances, good climate and relatively flat landscape provide important 
opportunities for energy efficient non-motorized forms of transportation. 

6.2.2 Public Transportation Services 

 

This section provides a brief overview of Kimberley’s public transportation services.  
The information presented is based on personal communication with the Manager of 
Traffic Services in Kimberley. 
 

Bus service 

There are three bus operators in Kimberley collectively operating 38 buses.  The bus 
operators are Top Gear, Rainbow and Koopmans.  Figures pertaining as to how many 
buses each individual operator controls were not available. 
 

Minibus- Taxi Services 

There are five different taxi associations operating in Kimberley, representing about 
420 minibus taxis.  One of the five associations is responsible for long distance, and 
two are not registered in Kimberley.   

 

There is a national re-capitalisation programme underway to replace mini-bus taxi’s 
with 25 seat midi buses.  Kimberley has accrued ten midi buses through this 
programme.  Out of these ten buses, six midi buses are run by a private company 
(ENR transport), one by Koopmans, and the other three by individuals. 

 

Rail Services 

The rail network, consisting of a train line that passes through Kimberley, is mostly 
used for freight services.  However, census data indicates that two percent of the 
population use this line for public transport.  Such passengers probably travel from the 
periphery of the SPM boundaries into Kimberley to work. 
 
There is also a tram in Kimberley that runs between the city centre and “The Big Hole 
Museum” controlled by De Beers Mines; however the tram is used as a tourist 
attraction rather than for public transport.  Current plans to extend this tram into 
Galeshewe for tourism purposes do not consider the use of this mode as a form of 
public transport for locals. 

6.2.3 Situational Analysis: 

 
Most of the information presented in this chapter has been sourced from the 2001 
Census.  Unfortunately with regards to Census data, only information on mode of 
travel to work was collected.  Thus, travel patterns of the unemployed, scholars, 
pensioners and those who work and live in the same place (about 44 % of the 
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population) are not reflected.  Information presented below thus represents those 
people who travel to work in Kimberley.   
 

Figure 6.1: Mode of Travel to Work by Monthly Income for the Kimberley, 

2001. 
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Source: StatsSA, Census 2001, based on applicable 56% of 62,529 people. 
 
Figure 6.1 illustrates various modes of travel to work for the various income groups in 
the SPM.  The figure shows that lower income groups rely heavily on walking to get 
to work. The figure also shows a link between lower income groups and public 
transport use (predominantly in the form of minibus taxi, and to a lesser extent buses) 
demand.  Lower income groups also share car lifts into work, with fewer car-pooling 
schemes undertaken by the higher income groups.  In contrast, higher income groups 
predominantly drive themselves to work.  The figure clearly shows two trends; firstly, 
the higher the income group the less dependent on walking and the more dependant 
on driving his/her own car the individual becomes; and secondly, the higher the 
income group the less dependant on public transport (in this case minibus taxis and 
buses) the individual becomes.  
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Figure 6.2: Mode of Travel to Work for Kimberley, 2001 
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Source: StatsSA, Census 2001. 

 
On the whole, figure 6.2 illustrates that 54 percent of the population drive to work 
either as the driver or as a passenger, whereas 31 percent of the population travel to 
work on foot, and 23 percent of the population use car-pooling schemes. The large 
reliance on walking may be attributed to affordability (as indicated by figure 6.1), but 
it also illustrates the relatively short distances of travel within the city.  Surprisingly 
however, there is a low use of bicycles (4 %) and motorcycles (1 %) in the city 
despite these short travel distances.  Reasons for this would require further 
investigation. 

6.2.4 Road-based motorized private transport 

 

Private transport is the dominant form of road-based motorized transport used in 
Kimberley.  In September 2004, the total number of registered vehicles stood at 
42,224, with the number of unregistered vehicles during the same period thought to be 
884, making the total number of vehicles 43,10849.  Of these vehicles, 37,910 are 
private vehicles.   
 
In relation to the 47 000 households in Kimberley, this translates to almost one (0.81) 
car for every household.  However, given that the majority (41 %50) of households 
live in poverty, we can deduce that many middle-high-income households own more 
than one car.  In terms of transport, these middle-high income households should be 

                                                 
49Northern Cape Province, Department of Transport, 2005. 
50 See Table 5.1 of this report 
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targeted for employing energy efficiency measures, such as lift schemes and non-
motorised transport.        
 
It has been shown that there is a strong link between number of vehicles on the road 
and energy demand51.  In this sense, a crude indicator of passenger fuel demand per 
person is the number of private vehicles per 1000 population52.  In 2004, Kimberley 
had 188 vehicles per 1000 people.  In rough comparison, Cape Town had 178 vehicles 
per 1000 people (2000 figure).  In comparison to Cape Town however, travel 
distances in Kimberley are generally shorter, and Kimberley may thus have relatively 
lower overall fuel consumption per private vehicle.    
 
As Table 6.1 shows, Kimberley experiences a significant volume of traffic on all 
major roads entering the city53.  The majority of traffic that enters and leaves the city 
is on the N12 North and Barkley road (12-15,000 vehicles/day, and 18,000 
vehicles/day respectively).  It can be assumed that Kimberley’s central location within 
South Africa results in many heavy freight-carrying vehicles passing through the city 
every day.  Other private and public vehicles also traverse through the city 
boundaries.  However, no breakdown between heavy-load, private, or public transit 
vehicles is available. Nonetheless these vehicles in transit are likely to contribute a 
significant amount to overall transport pollution in the city, and moreover, they may 
also purchase petrol and diesel within the SPM. 

 

Table 6.1: Estimated Number of Vehicles Entering and Leaving Kimberley per 

Day 

 Road into Kimberley 
Estimated Number of 

Vehicles/day 

N12 North (Johannesburg direction) 12 – 15000 

Barkley Rd (Upington direction) +/- 18000 

N12 South (Cape Town direction) +/- 6000 

N8 (Bloemfontein direction) +/- 6000 
Source: Personal Communication, Department of Transport Kimberley, February 2005. 

 
Figure 6.3 below, illustrates that the major mode of motorized transport in Kimberley 
is by private transport (86 % of total motorized transportation).  The low percentage 
of public transport can be considered indicative of a number of issues.  This may be 
indicative of a limited, inefficient or unaffordable public transportation system, where 
walking may be more affordable and/or efficient.  The household survey conducted 
for this report confirmed inefficiency of the public transport system to an extent by 
indicating that many people walk long distances to taxi ranks and sometimes have to 
wait considerable periods of time for the taxi.   
 
 
 
 
 
 

                                                 
51 State of Energy Report for Cape Town, 2003, pg. 6 – 1. 
52 ERI, Preliminary Energy Outlook for South Africa, 10 October, 2001, pg. 45. 
53 Personal Communication, Department of Transport Kimberley, February 2005. 
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Figure 6.3: Motorized Transport, Public/Private Modal Split, Kimberley, 2001. 
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Source: Adapted from StatsSA, Census 2001. 

6.2.5 Public Transportation 

 
The public transport modal split illustrates the substantial domination of the private 
transport sector within SPM. Within the limited public transport sector minibus taxis 
account for 12 percent of all motorized transport.  This figure represents 83 percent of 
all public transport use in Kimberley.  Minibus taxis would thus be an important 
consideration for transport planning within the city.  Buses and rail account for 15 and 
2 percent of the public transport sector respectively.  It is possible that rail is used 
mainly to commute out of Kimberley on a daily basis, as it is more convenient than 
the two other forms of public transportation within the small city boundaries. 

6.2.6 Non-Motorised Transport 

 
Kimberley has a strong base of non-motorized transport.  Figure 6.1 shows that 
walking and bicycling account for 31 percent and 4 percent of total transport 
respectively.   This high proportion may reflect lack of access to affordable motorized 
transport options or an inefficient public transport system, but is also indicative of the 
suitability of the City for non-motorized transport.  Figure 6.4, showing all passengers 
who do not travel by car, highlights this issue by comparing percentages of people 
travelling by public transport as opposed to those travelling by non-motorized 
transportation.  It must however be noted that non-motorized transport is often used in 
combination with other modes of transport (walking or cycling to a taxi rank, for 
example).  
 
This section highlights the future potential of bicycles and walking in Kimberley as 
sustainable modes of transportation. Kimberley’s climate and landscape make it an 
ideal city for non-motorized forms of transport.  Transport plans that cater suitably for 
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such forms of transport could potentially be highly energy efficient, and significantly 
reduce GHG emissions from the transport sector.  
 

Figure 6.4: Non-Motorized Transport and Public Transport Modal Split, 

Kimberley, 2001 

TOTAL: 15,505 people
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Source: Adapted from StatsSA, Census 2001. 

 

Pedestrians 

Kimberley is easily travelled on foot, with most areas in the CBD accessible within a 
few minutes walk.  Most of the roads are paved and allow for pedestrians to walk 
comfortably and safely without the threat of being run over by motor vehicles.  The 
major inter-city highways running through the city (specifically the N12, Barkley Rd, 
and the N12) have been slowed in their transecting through the city, using traffic 
lights and stop signs.  Decreasing vehicle speeds in this way reduces the likelihood of 
pedestrian casualties.  However, there are busy areas of the city with a lack of 
pedestrian space.   
 
An opportunity exists for the city to support and promote walking as a viable form of 
transport through the creation or upgrading of sidewalks. Pedestrian infrastructure 
investment is cheaper than investment in motorized public transport systems.  Here 
one could simply grow trees along sidewalks, making walking more pleasant, or 
provide for pedestrian right of ways at busy intersections.     
 

Bicycling 

Kimberley is highly suited to bicycle transportation, with relatively short distances 
and flat topography.  According to the Cape Town State of Energy Report, “The 
bicycle is an affordable, space-efficient, low maintenance method of personal 
transportation that promises future growth”54.  The ability to substitute automobiles 
with bicycles can have a number of benefits, including the reduction in road 
congestion, reduced emissions of pollutants from vehicles, and healthier lifestyle to 

                                                 
54 State of Energy Report for Cape Town, 2003 : 6 – 5. 
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the individuals.  According to the Earth Policy Institute, bicycles take up one thirtieth 
of the road space used by cars travelling at a moderate pace55.   
 
Many cities of both developing and developed countries have adopted strong bicycle 
supporting policies and plans.  Cities such as Groningen and Freiburg that have strong 
demographic and topographic similarities to Kimberley have transport plans that 
induce over 30 percent of all intra-city trips to occur by bicycle56.  Bogota in 
Colombia, although much larger than Kimberley, has implemented systems that 
account for a four percent growth rate of bicycle travel.  However, in Kimberley, there 
seems to be a trend away from bicycle use in the city57.  It is unclear if this trend is the 
result of one or more factors.  The lack of supporting infrastructure such as bicycle 
lanes, and the high security risk (theft, vandalism, and accidents due to cars) 
contribute toward this trend. 
 
Addressing such issues could significantly reduce government expenditure on 
transport plans.  Improving non-motorized transport infrastructure could significantly 
increase the number cyclists and pedestrians in the City.  Concurrently this could 
reduce the dependence on private motor vehicles, thereby reducing non-renewable 
fossil-fuel energy demand and reducing global emissions. 

 

 

6.3 Transport Sector Energy Demand for SPM 
 
Transport accounts for 59 percent of total energy consumption and 34 percent of total 
CO2 emissions for the SPM.   
 

Figure 6.5:  Contribution of Transport Sector to (a) Total Energy Consumption 

and (b) CO2 Emissions by the SPM, 2001. 
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Fuel sales records were used as a proxy for the City of Kimberley’s total vehicular 
energy consumption.  Sales records show that both petrol and diesel consumption 
remained fairly constant between 1995 and 2004, with an average of 52,700,000 litres 

                                                 
55 Earth Policy Institute website: http://www.earth-policy.org/Indicators/indicator11.htm, 2002. 
56 Shachar, O. 2005.  The Impacts of Motorised Transport and the Role of Non-motorised Transport in 
Moving Towards More Sustainable Cities: The Case of Kimberly’.  Submitted thesis, UCT. 
57 Personal Communication, Manager of Traffic Services, Chris Langford, 2005. 
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of petrol, and 40,300,000 litres of diesel being consumed annually.  Additionally 
Kimberley airport consumes an average of 2,100,000 litres of jet fuel annually58.  
 

Figure 6.6: Petrol and Diesel sales in the SPM, 1995 -2004 
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Figure 6.6 above shows total vehicular fuel consumption in the SPM over a ten-year 
period.  To avoid double accounting, we have subtracted local authority petrol and 
diesel fuel consumption from the total fuel supply, as this quantity is addressed in the 
Local Authority section of the report.  There has not been any growth trend in this 
sector over the past decade. 

 

Fuel consumption of minibus taxis in Kimberley 

Table 6.2 provides a rough indication of the fuel consumption of taxis in Kimberley.  
Based on these statistics, taxis account just over 8 percent of Kimberley’s total 
consumption of petrol.  
 

Table 6.2: Fuel Consumption of Minibus taxis in Kimberley 

Number of Taxis 420 

Daily distance per Taxi  320 km 

Fuel Efficiency per Taxi 9 litres/100 km 

Petrol Consumption per Taxi per day 28.8 litres 

Total Taxi Petrol Consumption per year 4,415,040 litres 

Percent of Total SPM Petrol Consumption 8.3 % 
Source:  Personal Communication, SPM Traffic Department 

 

Moreover we have seen that minibus taxis are responsible for 12 percent of all 
motorized vehicle usage in Kimberley, with buses responsible for two percent.  
Private transport accounts for the remaining 86 percent.  Although no detail records 
exist for the split between private and public transport fuel consumption, we can 
deduce that private transport consumes over 80 percent (most conservative estimate) 
of petrol and diesel in Kimberley. This estimate is significantly high, and highlights 
the need for energy efficiency intervention at the private transport level. 

                                                 
58 Personal communication: Apie peens, Caltex, 2005 
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6.3.1 Transport Energy and Emissions 

 

Global Emissions: 

 

The transport sector contributes 28 percent to total global emissions in South Africa59.  
Figure 6.5b above shows that in the national trend is mirrored in SPM, with the 
transport sector here also contributing 28 percent to total global emissions.  Table 6.3 
shows that use of petrol contributed 125,693 tons of CO2, and use of diesel 
contributed 112,003 tons of CO2 to the SPM’s total GHG emissions in 200160. 
 

Table 6.3: Fuel demand and CO2 emissions for road transportation in the SPM, 

2001.   

 Volume (litres) GJ CO2 (tons) 

Petrol  53,422,676 1,816,371 125,693 

Diesel 40,962,297 1,515,605 112,003 
Source: Caltex supply data for 2001. 

 
Different modes of transport have differing levels of CO2 emissions. Additionally 
different modes of transport have a range of maximum and average passenger 
capacity.  Table 6.4 below illustrates the CO2 emissions for individual passengers per 
kilometre by different modes of transport.  Although this table comes from a study by 
the World Bank, and does not directly relate to Kimberley travel patterns, the figures 
do give a good indication of energy efficiency amongst the various modes.  
Additionally the table does not show the emissions per passenger for petrol mini bus 
taxis or midi buses, as these figures would be useful in the South African context.  

 

Table 6.4: Emissions per passenger for different modes of transport 

Mode 

CO2 (grams 

per vehicle 

per km) 

Maximum 

Capacity 

Average 

Capacity 

CO2 (grams per 

passenger per 

km) 

Pedestrian   0 1 1 0 

Bicycle   0 2 1.1 0 

Motor Bike (2s) 118 2 1.2 98 

Motor Bike (4s) 70 2 1.2 64 

Petrol car   293 5 1.2 244 

Diesel car   172 1.2 1.2 143 

Diesel minibus   750 20 15 50 

Diesel bus   963 80 65 15 

CNG Bus 1,050 80 65 16 

Adapted from Karekezi et al, 2003
61

 

                                                 
59 Ward S. 2002. The energy book for urban development in South Africa. Sustainable Energy Africa. 
60 Note: Figures were derived from Caltex fuel sales records, after subtraction of local authority fuel 
use.   For petrol a GJ coefficient of 0.034, and a CO2 coefficient of 0.0692 was used. For diesel a GJ 
coefficient of 0.037, and a CO2 coefficient of  0.0739 was used. 
61 Karekezi S, Majoro S and Johnson TM, Climate Change and Urban Transport: Priorities for the 
World Bank, 2003. 
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Table 6.4 clearly illustrates the emission reduction benefits of non-motorized transport 
as opposed to motorized forms of transport.  Moreover, passengers travelling in petrol 
cars are responsible for 244 grams of CO2 for every kilometre travelled - almost five 
times more than passengers travelling in diesel mini buses. The table also shows the 
benefits of public transport travel (bus or minibus) as opposed to private motor 
vehicle travel (motorbike or car). Switching from a more private vehicle dominated 
transportation system to a more public vehicle dominated one could therefore 
potentially reduce fuel consumption significantly. Considering that Kimberley has 
only 14 percent of motorized vehicle use as public transport, an important issue for 
the city to consider is increasing the effectiveness and usage of the public transport 
system.   

 

Local Emissions: 

 
In addition to GHGs, both diesel and petrol vehicles emit pollutants which have direct 
implications on local air quality and human health.  These include: Nitrogen oxides 
(NOx), nitrous oxides (N2O), carbon monoxide (CO), sulphur dioxide (SO2), lead 
(Pb), ozone (O3), hydrocarbons, and other particulates.  However, no emission studies 
have been undertaken in Kimberley to calculate the amount of pollutants emitted from 
the transport sector.  Table 6.5 describes the health and environmental impacts 
associated with the various emissions.   
 

Table 6.5: Effects of Transport Pollutants 

Pollutant 

Global 

Warming 

Potential 

(GWP) 

Effects 

CO Indirect Slows reflexes, drowsiness 

NOx Indirect Reduces resistance and lung infection 

HCx Indirect Drowsiness, eye irritation and coughing 

O3 Indirect Reduced lung function 

Pb  Affects circulatory system and nervous system 

Particulates  Carcinogenic 

SO2 Indirect Acid rain; lung disease 

CO2 1 Greenhouse gas 

CH4 64 Greenhouse gas 

N2O 270 Greenhouse gas 

Source: ERI, Preliminary Energy Outlook for South Africa, 2001. 
 

 

6.4 Current Developments and Plans 

6.4.1 Cleaner Fuel 

 

The historical absence of a vehicle emissions strategy throughout South Africa, and 
the increased recognition of the significant contribution of vehicles to air pollution, 
has led to the process of developing a strategy being expedited.  The Department of 
Minerals and Energy (DME), together with the Department of Environmental Affairs 
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and Tourism (DEAT) are currently working on a Vehicles Emissions Strategy, which 
aims to control the emissions species allowed from vehicles.  This is to be aligned 
with European specifications.  This follows plans by DME to phase out leaded petrol 
by 2006.   
 
DEAT is developing a Vehicle Emission Policy, outlining vehicle specifications 
needed for all vehicles to comply with the requirements of unleaded petrol.  The 
removal of fuel additives like benzene and MMT is also envisaged.  Health and 
environmental concerns have partly motivated these changes62.  Currently, DEAT in 
conjunction with DME and DOT, are in the process of reviewing the draft 
implementation strategy.  If approved, the strategy will lead to draft regulations.  The 
DME plays an important role, as the quality of fuel produced would influence overall 
emissions.  The DOT will be responsible for enforcement through policies and 
regulation.   
 
The National Vehicles Emissions strategy would give effect to the provisions of 
existing air quality management legislation.  The strategy would mandate emissions 
standards for both petrol and diesel vehicles.  Cabinet has agreed that the DOT will 
empower traffic departments to enforce vehicle emissions standards through the 
licensing process.  

6.4.2 Alternative Fuels 

 

Liquid Petroleum Gas  

LPG use in motor vehicles is a clean and cost effective transport fuel alternative for 
South African motorists. This fuel is currently not subject to fuel tax – if its use were 
increased it may be subjected to tax and lose its cost-effective edge.  See the box in 
this section of the report for more information on LPG.   
 
Hydrogen 

Hydrogen fuel-cell technology has the potential to provide a long-term alternative to 
conventional transport fuels.  There is an enormous amount of research and 
development going into this technology, as it promises to have major advantages in 
terms of reduced emissions.  However, refuelling station infrastructure and 
affordability will remain a barrier to widespread implementation for the near future.  
 

Biodiesel 

Biodiesel is derived from renewable plant or animal sources, and offers lower 
emissions than conventional diesel fuel63.  While the fuel has significant 
environmental benefits over petroleum diesel, there is no significant production of the 
fuel in South Africa.   

6.4.3 Public Transportation:  Taxi re-capitalisation project 

 
The national Department of Transport, in collaboration with vehicle manufacturers 
and major banks, is commencing on a major re-capitalisation project for the South 

                                                 
62 www.overberginfo.com/network/ environmental_developments_may_03.htm  
63 www.biodiesel.org 
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African taxi industry in the 2005/2006 fiscal year64.  The project aims to replace 
97,000 taxis across the country with new, safer and more efficient midi-buses.  Under 
the project, taxi owners can take advantage of a R50,000 scrapping allowance for old, 
registered taxis, to use in financing a new vehicle.  
  
As mentioned in section 6.1 of this report, Kimberley has already acquired 10 midi 
buses through this project, each with a 25-seat capacity. Such taxis would have a 
larger carrying capacity than standard 12-seat minibus taxis, allowing for fewer 
vehicles on the road carrying the same amount of passengers. The introduction of 
these and additional new, larger taxis should help to improve road safety and reduce 
congestion in the Kimberley area, and other cities across the country.   
 
Currently, however, there are no efforts at improving the energy efficiency of the 
replacement midi buses.  The introduction of midi buses could be a potential gateway 
for the introduction of energy efficient measures, such as the use of alternative fuels, 
in the public transport sector.  Moreover there has been no mention of infrastructure 
changes to accommodate for the re-capitalisation project. This means that old taxi 
ranks and routes would still be in use, suggesting no improvement in access, and 
therefore no attempt to increase absolute numbers of taxi users.  

6.4.4 Non-motorised Transport 

 

GURP 

The Galeshewe Urban Renewal Plan (GURP), endorsed by the Northern Cape 
Government in 2001, focuses on the improvement of pedestrian and cycle networks in 
Galeshewe.   Some of the projects under the GURP have been included in the 2004-
2007 Sol Plaatje IDP.  Those affecting transport include: 
 

• A cycle park, as a sub-component of the RC Eliot Project 

• Landscaping of Nobegula Boulevard, in the Legislature Precinct, to include 
cycle and pedestrian routes.  A taxi stop or interchange will also be included. 

• Renewal of The Greater No. 2 Area to include cycle and pedestrian routes. 

• A cycle race, to promote cycling within the Galeshewe area.  The race will 
also promote overall project support and enhance capacity. 

 

Shova Lula 

The Shova Lula (Ride Easy) Program was initiated by the National Department of 
Transport in 2002, as a means to subsidize bicycle costs to rural school children.  The 
Northern Cape Province has enrolled in this program, and phase 2 of the project aims 
at providing bicycles and bicycle repair shops to urban communities.  In SPM an 
opportunity exists for promoting bicycles within its disadvantaged communities 
through this program. 

                                                 
64 ‘R3.6bn boost for taxi recap’, David Masango, 26th April, 2005.  www.southafrica.info. 
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BOX 4: Alternative fuels: 

LPG in motor vehicles 
 

Liquid Petroleum Gas (LPG) has great 

potential in South Africa as a transport 
fuel, as it provides a cleaner and cheaper 
alternative to conventional fuels.  Almost 
any motor vehicle can be converted to use 
LPG, with conversion costs quickly 
recovered.  Currently, there are over 9 
million LPG vehicles worldwide, with the 
largest consumption of LPG for motor 
vehicles found in South Korea, Japan, Italy, 
Mexico, and Australia65.   
 
LPG use is not yet widespread in South 
Africa, but is growing in Johannesburg and 
Cape Town.  This box provides some basic 
information on LPG for motor vehicles.     
 
What is LPG? 
 
Liquid Petroleum Gas is a mixture of propane 
and butane, in liquid form when under 
pressure.  LPG occurs naturally, and through 
the refining of crude oil.  LPG is often used 
in businesses and homes for stoves, water 
heaters, space heating and refrigeration.  
LPG use in motor vehicles is growing fast 
worldwide.     
 

How can I use LPG in my car? 

 

Using LPG in your car requires a gas 
conversion kit.  The cost may vary between 
about R5000 and R7000.  After the 
conversion, your vehicle will be able to run 
from both convention fuel, and LPG, 
effectively doubling the range of the 
vehicle.  Costs may be quickly recovered 
through fuel savings and lower maintenance 
costs.  Refuelling stations are not as 
common as for conventional fuels, though 
they should increase with demand.   
 

                                                 
65 http://www.worldlpgas.com/, 28th April, 2005 

 
LPG conversion kit. 

Source: http://www.worldlpgas.com/ 

 

What are the environmental benefits of 

LPG? 

 

Compared to petrol and diesel, LPG is a much 
cleaner fuel.  Compared to diesel, LPG emits 
over 90% less particulates, a major 
component of local air pollution in cities.  
LPG may emit 15% less CO2 than petrol or 
diesel.  Converting motor vehicles to use LPG 
within commercial and government fleets, 
and private vehicles can help to significantly 
reduce local air pollution and GHG emissions 
from transport.     
 

What are other benefits of using LPG in 

motor vehicles? 

 

LPG use in motor vehicles can have 
significant financial savings on fuel over 
time.  The price of LPG may be up to 30% 
less than that of petrol, leading to a quick 
recovery of costs from the initial 
conversion.  In addition, using LPG results in 
less engine wear than petrol or diesel, 
leading to longer engine life and reduced 
maintenance costs.   
 
Is LPG safe to use? 
 
Testing has shown that LPG is safe to use in 
motor vehicles.  According to the Global 
Autogas Industry Network, the worldwide 
safety record of vehicles using LPG is equal 
to or better than that of conventional 
transport fuels.
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6.5 Conclusions  
 
The transport sector in the SPM consumes a significant proportion (59%) of its total 
energy, and contributes a 28% to global emissions. Moreover the sector’s dependence on 
petrol and diesel contributes significantly to local air pollution.  
 
The topographical features, small size and climate of the City of Kimberley all make the 
city conducive to non-motorized forms of transport. Although a large proportion (31%) 
of the population does in fact walk to work, there is very little use of cycling (4%) within 
the city. It may be that those that walk choose to do so as it is cheaper than other transport 
options, such as owning a car or bicycle, or using the available public transport. Non-
motorized transport has a significant number of environmental and health benefits, and 
this mode should be supported as an efficient and viable transport option for all sectors of 
society (not just the poor) in a city such as Kimberley.  
 
The public transport system seems inefficient and only 14 percent of the population make 
use of this transport. Many more people walk (31%), and drive private motor vehicles 
instead (54 %). Public transport has however been shown to be more efficient than 
private motorcars in terms of both emissions and space used per passenger. A public 
transport system should be an attractive form of transport for all members of society, in 
terms of its efficiency and affordability. Such a system, together with attractive non-
motorized transport infrastructure is vital in reducing the number of people driving 
private motor vehicles.  

 
 

6.6 Issues 
 
Issue 6.1:  There is a strong need for an air quality control department or officer in 

the SPM.  This person would conduct the necessary emissions testing and 
collect background data to adequately assess the role of transport fuels in 
SPM air quality, and coordinate the implementation of pollution and 
emissions management programmes.  This capacity is vital to the 
management of the environmental impacts of transportation (and other forms 
of energy use) in the city, to inform policy decisions relating to 
transportation, and particularly in terms of satisfying more stringent 
environmental control legislation in the future.    

Priority: HIGH 

 

Issue 6.2: There are significant data gaps for transport and fuel statistics for the 

SPM.  Certain information is available from individual officials and 
suppliers, although it is fragmented and difficult to analyse in terms of energy 
issues within transport.  This information gathering would be a key function 
of the proposed air quality control department or officer (mentioned above), 
however most of this information could be compiled and made available with 
existing information systems.   

Priority: HIGH 
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Issue 6.3: Walking and cycling should be given greater importance in transport 

planning for the City of Kimberley.  As discussed in this section of the 
report, Kimberley is ideally suited to non-motorized transport.  Creation of 
cycle lanes, sidewalks, and other infrastructure, as well as the adoption of a 
positive attitude towards these modes of transportation will help encourage 
people to get out of their cars.  This approach will help to ease traffic 
congestion and air pollution, and provide benefits to public health through 
increased exercise. 

    Priority: HIGH 

 

Issue 6.4: There is a high proportion of private motor vehicle users, and a low 

proportion of public transport users.   Reducing the high-energy demand 
of the transport sector is dependent on reducing the number of private motor 
vehicle trips. A more efficient and affordable public transport system could 
significantly contribute to decreasing the number of private motor vehicle 
trips within the City. 

Priority: MEDIUM 

 

 
Issue 6.5: The SPM has a strong dependence on petrol and diesel as transport fuels.  

This will result in deteriorating air quality as the city grows, places the city at 
risk in terms of future price increases for these fuels, and works against 
efforts to promote an environmentally conscious image for the city.  Fuels 
such as biodiesel and liquid petroleum gas are available, providing lowered 
emissions and financial savings.  Local and provincial governments can 
promote cleaner and alternative transport fuels through use of the fuels in its 
fleet of vehicles.   

Priority: MEDIUM 
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7 Chapter Seven: Local Authority 
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7. Local Authority 
 

7.1 Introduction 
 

This chapter presents the results of the energy audit of the SPM local authority66.  The 
chapter begins with a brief overview of the local authority and its main functions.  It then 
presents the energy demand of the SPM local authority, followed by costs of energy to 
the municipality and thereafter, associated carbon dioxide (CO2) emissions of this 
consumption.  Potential savings through efficiency, either through electricity demand side 
management processes or management interventions, are explored. 

 

 

7.2 Overview of SPM Local Authority 
 
The SPM controls and manages a host of activities within its jurisdiction.  The local 
authority is the single biggest employer and a substantial contributor to the GGVA of the 
local economy.  The SPM is thus placed in a very important position of leading by 
example through the efficient use and management of energy.  
 
Amongst the services that the local authority provides are:  
 

� Human Resource Development and Administration; 
� Housing, Planning and Infrastructure; 
� Municipal: Health and Emergency Services; 
� Sanitation and Disaster Management; 
� Rural Development, Land Agriculture and Environment; 
� Social Services, Arts Culture, Sports and Recreation; 
� Economic Development, Tourism and Job creation; 
� Community Safety, Transport and Traffic; 
� Finance and Tenders, and;  
� Water and Electricity. 

 
All of the above mentioned services provided by the local authority have direct and 
indirect impacts on energy use via planning, private and public service delivery, and 
housing delivery.  Indirect impacts are addressed in other chapters of this report.  The focus 
of this chapter is on the local authority as an energy user.   The main activities that use energy 
within the functions of the local authority are: 
 

• Vehicle fleet operation;  

• Local authority buildings; 

• Streetlights; 

• Waste water treatment, and;  

                                                 
66 Most of the energy information presented in this chapter has been sourced from a study conducted by the 
International Council for Local Environmental Initiatives (ICLEI) in 2002.  The results of this study are 
presented in the Cities for Climate Protection, Sol Plaatje Municipality Project Associate Report, 2002. 
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• Bulk water supply. 
 
Energy demand of these various activities is outlined in the following section. 
 
 

7.3 Overview of energy demand for Local Authority 
 
Table 7.1 illustrates that the SPM local authority consumed less than 2 percent of the total 
energy used in the SPM area in 2001, as compared to 59 percent from the transport sector, 15 
percent from the household sector and 24 percent from the commerce and industry sector.  
Although this is a small percentage of total energy use, SPM is one of the largest single 
consumers of energy and this consumption represents a significant proportion of local 
authority costs. The implementation of energy efficiency measures can account directly to 
considerable financial savings.  
 

Table 7.1: Local Authority energy use as a percentage of total energy use, 2001 

 
Energy Use 

(GJ) 

GJ %  of 

Total 
CO2 (tons) 

CO2 % of 

Total 

 Local Authority 87,693 1.6 20,707 2.3 

 Total 5,630,463  863,083  

 
The total consumption of energy by the local authority was 87,693GJ in 2001.  Of this total 
energy, 71 percent is attributed to electricity use, 14 percent is attributed to petrol, and 15 
percent to diesel.   
 

Figure 7.1: Fuel and Electricity consumption for SPM Local Authority, 2001 

TOTAL: 87,693 GJ

Electricity

71%

Petrol

14%

Diesel

15%

 
 

Table 7.2: Energy consumption and cost for SPM Local Authority, 2001 

Fuel Use (GJ) % Use Cost (Rands) 
% 

Cost 

Electricity 61,657 71  R   7,977,236.00  75 

Petrol 12,589 14  R   1,399,604.00  13 

Diesel 13,446 15  R   1,206,530.00  11 

Total 87,693 100  R 10,583,370.00  100 
Source:  Cities for Climate Protection, Sol Plaatje Municipality Project Associate Report, 2002 
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Table 7.3: Energy consumption and cost for SPM Local Authority by municipal 

operation, 2001 

Fuel Use  Cost (Rands) % Cost  

Streetlights 9,017GWh 4,1 million 40% 

Water and Sewerage 6,168GWh 2,5 million 20% 

Buildings 2,726GWh 1,3 million 10% 

Vehicle Fleet 733,679l 3,3 million 30% 
Source:  Cities for Climate Protection, Sol Plaatje Municipality Project Associate Report, 2002(Note: these 

figures and total cost of energy sources do not entirely correlate and further work is required) 

 

Cost of energy 

 
The local authority spent just over R10.5 million on energy consumption in 2001, as 
shown in Table 7.1.  Petrol and diesel represent 14 and 15 percent of total energy use 
respectively, and a similar percentage of overall expenditure (13% and 11% 
respectively).  Electricity use represents 75 percent of total expenditure (R 7.8 million) on 
energy for the local authority.  This suggests great potential for cost savings in electricity 
efficiency measures.  These opportunities are discussed in more detail below. 
 

Figure 7.2: Energy cost of SPM Local Authority by fuel type, 2001 

TOTAL: R10,583,370.00

Electricity

76%

Petrol

13%

Diesel

11%

 
 

Emissions 

 
During 2001, the total greenhouse gas (GHG) emissions resulting from local authority 
activities were 20,647 tons CO2.  The proportion of GHG emissions attributed to 
electricity use was 91 percent, while petrol and diesel were only 4 and 5 percent 
respectively.  These numbers illustrate the relatively high impact of electricity generation 
in terms of GHG production, and the potential to reduce these emissions through the use 
of cleaner and/or more efficient energy fuels and technologies.   
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Table 7.3: Total Greenhouse Gas emissions for Local Authority by fuel type, 2001 

Fuel GJ Tons CO2 % 

Electricity 61,657 18,842 91% 

Petrol 12, 589 871 4% 

Diesel 13, 446 994 5% 

Total 87, 693 20,707 100% 

Source:  Cities for Climate Protection, Sol Plaatje Municipality Project Associate Report, 2002 

Table 7.4: Total Greenhouse Gas emissions by Local Authority Function, 2001 

Sector CO2 (tonnes) CO2 % of total 

Buildings 3,003 15% 

Water and Sewage 5,943 29% 

Streetlights 9,939 48% 

Transportation 1,760 9% 

Waste                     4.14 0% 

Total 20,707 100% 

 

Figure 7.3: CO2 emissions by Local Authority Function, 2001 

Total: 20,707 tonnes

Buildings

15%

Water and 

Sewage

29%
Streetlights

47%

Transportation

9%

Waste

0%

 
Source:  Cities for Climate Protection, Sol Plaatje Municipality Project Associate Report, 2002 

 

Air Quality and Pollution 

 
The local authority meets a high proportion of its total energy demand through electricity 
supplied by Eskom (71%, as indicated in figure 7.1).  Due to this, pollution from 
electricity generation occurs at the source (i.e. Gauteng and Mpumalanga, as no power 
stations exist in the Northern Cape Province), and not in SPM itself.  The local authority 
accounts for some 9 %67 of local air pollution to the city through the operation of its 
vehicle fleet of approximately 250 vehicles.      
 

                                                 
67 The assumption made is that the petrol and diesel consumed by the local authority is used for the 
operation of the vehicle fleet. 
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Electricity Consumption by Local Authority Sector 

 
The high dependence (figure 7.1) and income expenditure (figure 7.2) on electricity for 
meeting energy demand by the local authority is a key issue, and is worthy of further 
investigation.  The 2002 Cities for Climate Protection report for the SPM68 indicated that 
street-lighting was responsible for 9,017 GWh, or 53 percent of total electricity used (R 
4.1 million) by the local authority.  Street-lighting may therefore be a key area of 
intervention for energy efficiency measures, with the potential for significant monetary 
savings.  Water and sewage works consume 31 percent, while buildings consume 16 
percent of total electricity demanded (see Table 7.4 below).  Energy efficiency measures 
within these areas can also contribute significantly towards savings.  The relatively high 
electricity consumption by water and sewage works highlights an area where efficiency 
interventions and efforts can be coupled for both water and electricity by the SPM.  
Creating efficiency in water usage would result in monetary as well as electricity savings. 
  

Table 7.5: Electricity consumption by Local Authority sector, 2001 
Sector GWh GWh % 

Streetlights 9,017 53 

Water and Sewage 5,384 31 

Buildings 2,726 16 

Total 17,127 100 

Source:  Cities for Climate Protection, Sol Plaatje Municipality Project Associate Report, 2002 

 

Figure 7.4: Electricity consumption by Local Authority sector, 2001 

TOTAL: 17,127 GWh

Buildings

16%

Water and 

Sewage

31%

Streetlights

53%

 

7.3.1 Streetlights 

 
Streetlights in SPM consume 9,017 GWh (costing R 4.1 million annually), or 53 percent   
of the local authority’s total electricity consumption.  In terms of emissions, this 
contributes 9,939 tons of CO2, or 48 percent of the local authority’s total emissions. It is 

                                                 
68 Cities for Climate Protection, Sol Plaatje Municipality Project Associate Report, 2002. 
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understood that a retrofit of streetlights with energy efficient bulbs is being undertaken as 
part of the CCP programme. SPM local authority also replaces broken traffic lights with 
newer, more energy efficient ones69.  An energy efficient retrofitting scheme of all traffic 
lights would be a more effective cost saving measure.    

7.3.2 Water and Sewage 

 
In 2001, electricity consumption from pumping water was 6,168 GWh (at a cost of R 2.5 
million annually), or 31 percent of total local authority electricity consumption.  This 
contributes 5,384 tons of CO2, or 29 percent of the local authority total GHG emissions.   
 
There may be significant opportunities to increase the energy efficiency of water and 
sewage operations in SPM.  These may be achieved through the implementation of more 
efficient technology (i.e. aeration system, and pumping technology).  A comprehensive 
audit is needed to identify the magnitude of savings possible through these changes.   
 
The development of a water-efficiency and conservation programme within SPM area 
would also likely result in electricity savings.  The main water source for the SPM is the 
Vaal River, implying water pumping over a considerable distance.  An overall decrease 
in water demand would result in lower electricity consumption for pumping.  This water-
efficiency could be realized through a leak repair programme, and the installation of 
water-efficient technologies (i.e. multi-flush toilets, low-flow showerheads) within the 
local authority, residential and business sectors.    

7.3.3 Buildings 

 
Local authority buildings in the SPM area consumed 2,726 GWh of electricity (at a cost 
of R1.3 million annually), or 16 percent of the local authority’s total electricity 
consumption in 2001.  In terms of emissions, this contributes 3,003 tons of CO2, or 15 
percent of the local authority total. The project team identified two areas of intervention 
in order to decrease electricity use in the two main municipal buildings.  The first is in 

lighting and the second in air conditioning.    
 
Currently the overhead incandescent lighting in 
the main local authority office buildings remains 
on 24 hours a day, with no switches in individual 
offices to turn off lights.  There exists a 
significant opportunity for monetary savings 
through the installation of individual switches or 
timers.  This could reduce electricity consumption 
from lighting by at least two-thirds, and decrease 
bulb replacement costs substantially.  This would 
reduce lighting costs by up to 30 percent70.   

                                                 
69 Buchanon, B (2005) Personal Communication. Head of environmental safety department, SPM. 
70 Ward S. 2002. The energy book for urban development in South Africa. Sustainable Energy Africa. 

          Compact Fluorescent Lights 
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The air conditioning units in each office are older models and often are left on when the 
offices are empty.  There is potential to save money through the installation of timers, 
and the replacement of older units with newer, more efficient models.  A complete energy 
audit of local authority buildings is required in order to identify the magnitude of savings 
possible through these and other interventions 

7.3.4 Vehicle fleet   

 
The local authority has a vehicle fleet of approximately 250 vehicles, which use 370,266 
litres of petrol (at a cost of R 1.7 million) and 363,413 litres of diesel (at a cost of R 1.6 
million) per year.  There are significant opportunities for savings in fleet consumption, 
through better management, and the use of alternative fuels such as LPG (See chapter 6 
in terms of alternative transport fuels). 
 
 

7.4 Trends and Developments for SPM Local Authority 
 

Vehicle Fleet 

The local authority has undertaken a phasing out of leaded fuel from their vehicle fleet.  
In terms of improving on energy efficiency, the municipality has made the 
commissioning of vehicles a more stringent process than in previous years.  This action 
may slow down the potential growth rate of the local authority’s vehicle fleet, and thus 
counter baseline emissions from the fleet 
 
 

7.5 Energy Savings and Cost Reductions 
 
Using simple and cost effective measures, such as the 
low cost measures outlined below, fuel bills can often 
be reduced by an average of 20 percent71 per annum.  
For the SPM, this would translate into savings of up 
to R 2.1 million a year.  This is capital that could 
readily be used for other local government priorities 
that are suffering due to lack of sufficient financing.  
A lot of the energy costs saving measures are 
behavioural issues that would stem from raising 
energy awareness through effective energy 
management within the local authority.   

 

                                                 
71 Source Selling energy efficiency to you clients – a business advisors guide. Available at: 
www.thecarbontrust.co.uk/energyCMS/CarbonTrust/items/Documents/Publications/Current%20pubs_marc
h05____82.pdf 
 

A photocopier 

left on overnight 

uses enough 

energy to 

produce over 

1500 copies 
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Table 7.6:  Typical energy saving measures within local authority operations 

 
Source: Selling energy efficiency to you clients – a business advisors guide. 
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7.6 Energy assessment and management for the local authority 
 

In most of the local authority buildings that house offices, some savings can be made by 
using the existing building and equipment as efficiently as possible.  No financial 
investment would be necessary and instead, a check on how the building is being used 
may reveal areas where equipment can be turned off when it is not needed, or where the 
level of the service can be reduced without affecting the comfort of the staff.  Some 
opportunities may be easy to identify and implement, such as altering thermostats or time 
switches.  Others such as turning lights off when rooms are not being used may require 
the cooperation of staff.  Motivating staff to help is therefore important, although a 
longer-term task. 
 
Implementing new technology with greater energy efficiency may be a good start, but the 
key to energy efficiency within local authority operations is good management.  This 
requires that stringent recording of monthly costs and consumption of all energy sources 
for the local authority, adequate maintenance of existing equipment and setting energy 
performance targets.  This is where the use of energy co-ordinators would be vital to 
undertake monitoring and targeting for energy use.  The benefits of monitoring and 
targeting (M & T) have been illustrated through businesses that have adopted this 
approach to increase their profit shares72 and the local authority could easily adopt this.  
M & T development can also be self-funding if a phased approach is adopted, whereby 
capital investment for each stage is recovered through cost savings before injecting funds 
for the next phase.  The backing of senior officials or management is essential for M & T, 
as well as an initial modest capital investment which will, in the long run, prove 
insignificant in comparison to savings made. 
 
 

7.7 Local authorities and Agenda 21 imperatives 
 
Local Agenda 21, the document stemming from AGENDA 21 – one of five international 
agreements adopted at the 1992 “Earth Summit” in Rio (United Nations Conference in 
Environment and Development, UNCED) – recognised cities and local authorities as 
particularly important to achieve global sustainable development.  Agenda 21 put it as 
follows: 
 
 “Because so many of the problems and solutions being addressed by agenda 21 

have their roots in local activities, the participation and co-operation of local authorities 

will be a determining factor in fulfilling its objectives.  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 at the level of 

                                                 
72 See Energy Management – the key to cost savings. 1997. Energy and Environmental Management, 

September/October issue. 
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governance closest to the people.  They play a vital role in educating, mobilizing and 

responding to the public to promote sustainable development.”73 
 
Taking into account what is stated above, it is imperative that the SPM lead by example 
in its use of energy and adoption of energy efficient approaches.  A sustainable approach 
to energy includes: 
 

• Reducing dependency on fossil fuels; 

• Introducing cleaner fuels; 

• Local energy generation;   

• Energy efficiency; 

• Increased use of renewable energy and  

• Economic development through efficient resource use and new innovation. 
 

An energy strategy would assist the local authority in how to adopt this sustainable 
approach to energy. 

                                                 
73 Document available on: www.un.org/esa/sustdev/agenda21.htm - 12k 
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BOX 5: The Role of Local Authority Energy Policies in 

Sustainable Development: A Case Study of Portland, Oregon. 
 
 

Portland Oregon has gained renown for implementing plans and policies that attempt to move 
the city towards greater sustainability. It was the first city to adopt an energy policy in 
1979, and in the late 1980’s Portland joined with San Jose and San Francisco in a project 
funded by the US Department of Energy to investigate how energy use and conservation are 
integrated with housing, transportation, economic development and overall environmental 
sustainability. 
 
These events prompted the City to take a fresh look at 
energy issues and develop a new plan based on principles of 
sustainability. Those principles include: 

• Supporting a stable, diverse and equitable economy; 
• Protecting the quality of the air, water, land and 

other natural resources; 
• Conserving native vegetation, fish, wildlife habitat 

and other ecosystems; 
• Minimizing human impacts on local and worldwide ecosystems; and 
• Promoting an inclusive society that recognizes the interdependence of natural and 

human communities. 
 
The development of the 1990 Energy Policy involved extensive technical research and broad 
community involvement with housing and development groups, utilities, transportation and 
telecommunication experts, solid waste/recycling interests, trade organizations, 
neighborhood and environmental groups and other organizations — more than 50 public and 
private groups and associations in all. The policy was approved by the Energy Commission, 
Planning Commission and City Council and became a formal element of the City’s 
comprehensive plan. 
 
The 1990 Energy Policy included 89 objectives in goal areas including city operations, energy 
efficiency in residential, commercial and industrial facilities, transportation, 
telecommunications, energy supply, waste reduction and recycling. The objectives range 
from very broad, such as supporting new energy codes for residential and commercial 
construction to the specific, such as weatherizing 20,000 apartment units or cutting City 
government energy use by at least 10 percent. The overall goal of the 1990 Energy Policy 
was to increase energy efficiency by 10 percent in all sectors of the city — residential, 
commercial, industrial and transportation.  By 1999 over 90 % of the goals were successfully 
implemented and achieved. 
 
To implement the Policy, the City focused first on its internal buildings and facilities with a 
program called the City Energy Challenge. A goal was established to cut City government 
energy bills by $1 million within ten years. Council was anxious to capture the significant 
potential savings and also felt it was important to set an example for residents and 
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businesses.  Some of the specific measures taken by the Portland local authority, include, 
amongst others: 
 

• Actively monitoring, collecting, and maintaining energy and emissions data for the 
city every two years. 

 
• An internal review of the Energy policy and local action plans every two years 
 
• Initiated an energy awareness campaign. The campaign developed a fourth-grade 

energy curriculum, placed energy messages on grocery bags and led to special energy 
sections in the local newspaper. This outreach promoted energy-efficient 
technologies and encouraged residents to call for energy audits 

 
• Energy audits for municipal buildings were provided free of charge. And incentives 

were offered for commercial and residential energy auditing, and retrofitting of 
energy efficient lighting.  

 
• Street Lights were converted from inefficient mercury vapor to high-pressure 

sodium lamps. The resulting savings exceed $1 million annually, and this figure 
continues to grow as the City converts more street lamps acquired through 
annexation. 

 
• Municipal buildings were redesigned for “daylight 

harvesting” – using sunlight rather than electricity. 
Where lights could not be replaced, energy efficient 
lighting (CFL’s) was retrofitted. 

 
• Bicycle use promotion campaigns, and infrastructure 

provision for non-motorized transport. 
 
 
The results of the program have been tremendous! By 1999, City energy bills were reduced 
by $1.1 million annually for a total reduction of more than $7 million.  
 
 

  
 

The Energy Office engaged a city full of partners to implement the various energy 
efficiency and renewable resource programs outlined in the Energy Policy. Every effort 
involved several public and private entities. Over the decade, more than 30,000 households, 
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businesses and non-profit organizations were engaged in local conservation efforts related 
to the Energy Policy. City funds were leveraged significantly. For every dollar of City 
general fund invested, about $2.50 was raised through state, federal, regional, and local 
agreements or private corporations. In addition, each general fund dollar resulted in more 
than $10 of private investment for improvements in local housing and small businesses. Some 
of the achieved highlights include: 
 

• Technical and financial assistance programs and awards offered by the state, city 
and utilities for businesses and property owners resulting in energy efficiency 
improvements in more than 40 million square feet of commercial and institutional 
space. 

• More than 22,000 apartment units weatherized through joint efforts among the 
City and local utilities. 

• A nine percent reduction in per capita household energy use. 
• New commercial and residential state energy codes. 
• Increased bicycle and transit modal share. 
• Enhanced commercial and residential recycling efforts. 
• Installation of a waste methane fuel cell—the first in the western US. 
• New partnerships to build and sell renewable green power 

resources. 

 

 

 

Energy/Global Warming Connection 

 

In addition to the Energy Policy, in 1993 the City adopted a local 
global warming strategy to reduce carbon dioxide emissions. A growing popular concern and 
understanding of global warming issues led to a recognition that energy efficiency is not 
only a desirable local economic and environmental goal, but also of paramount importance in 
combating global warming. The Carbon Dioxide Reduction Strategy augmented the 1990 
Energy Policy in several areas that could result in significant increases in energy efficiency 
and renewable resources. 
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7.8 Conclusions 
 
There is a lot of potential to for the improvement of energy efficiency within the SPM.  
Though overall energy consumption is low in comparison to other sectors, the local 
authority is a large single user and would be able to realize large cost savings in its 
operations if effective energy assessment and management practices are put in place.  
Electricity consumption is a definite focus area for the SPM as it represents 75 percent of 
total energy expenditure.  Numerous low or no cost measures exist that could be adopted 
by the local authority in order to increase its energy efficiency.  The use of cleaner or 
alternative fuels for its vehicle fleet would place the local authority in a strategic position 
to motivate other sectors towards reducing their GHG emissions and adopting energy 
conscious approaches to their operations.  The employment of an energy coordinator 
within the local authority, whose functions would include amongst others managing 
energy data and reporting to senior management would be extremely beneficial to the 
SPM.   
 
The Portland case study presented above (box 3) illustrates that local authorities can 
realize high levels of success in implementing energy policies geared towards sustainable 
development.  The SPM can draw from examples such as Portland and many others to 
create energy policies that best work for it and its circumstances in order to propel the 
city towards attaining greater levels of urban sustainability.    

 

7.9 Issues 
 
Issue 7.1: As the local authority, the SPM should not only lead by example as an 

implementer of energy policies, but should also be seen as actively 

undertaking energy efficiency measures in its operations. 

 

Priority: HIGH 

 

Issue 7.2: Currently, there are no management systems or structures in place to 

deal with energy efficiency within local authority buildings, vehicle fleets, 

traffic lights or wastewater.  For a municipality faced with budgetary 

constraints, there are significant savings to be made through greater 

efficiency.  Identified areas include: 

• Local authority building efficiency; 

• Vehicle fleet fuel management; 

• Street lighting; 

• LED signals at traffic intersections;,  

• Efficient water supply pumping scheduling and technologies and; 

• Waste water aeration changes and variable speed motors 

Priority: HIGH 
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Issue 7.3: There is a lack of binding regulations or incentives to promote energy 

efficiency in local authority activities and property. 

Priority: MEDIUM 

 

Issue 7.4: There is a lack of data on energy demand and consumption by the local 

authority within Kimberley. 

Priority: MEDIUM 

 

Issue 7.5: There is the need for the creation of a post/s to deal with energy issues 

within the local authority in an integrated manner across the various 

departments.        

Priority: MEDIUM 
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8 Chapter Eight: Energy Supply 
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8. Energy Supply 
 
This chapter begins with an overview of energy supply in South Africa.  It then proceeds 
to provide information on energy supply into the SPM for various fuel types.  These 
include coal, electricity, liquid fuels and renewable alternative sources of energy.  Key 
issues relating to energy supply at the national and local levels are discussed and 
recommendations are made throughout the chapter.  These issues are presented at the end 
of the chapter and ranked according to priority.   
 

8.1 South Africa’s Energy Sources 
 

The SPM’s energy supply picture largely mirrors on the rest of the country. South 
Africa’s primary energy supply picture is overwhelmingly dominated by coal, which 
comprises 70 percent of primary supply. Crude oil, which is converted to secondary 
liquid fuels such as petrol, diesel, paraffin, and liquid petroleum gas (LPG), amongst 
others, accounts for 17 percent of the primary energy source. Renewable energy sources 
such as solar, wind and wave energy, nuclear, biomass (fuel wood, dung, bagasse) and 
hydro constitute only small components of the total energy supply. Only a small portion 
of this primary energy is consumed directly. The majority (coal and oil particularly) is 
transformed into other forms of energy, namely electricity and liquid fuels. 
 

Figure 8.1: South Africa’s Primary Energy Supply for 2000. 

coal   70%

hydropower

1%
natural gas

2%
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9%

renewable
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nuclear
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Source: ERI, Preliminary Energy Outlook for South Africa, October 2001. 

 
The large dependence on non-renewable sources (coal and oil) that are being rapidly 
depleted74, makes South Africa particularly vulnerable with regards to a lack of viable 

                                                 
74 Heinberg R (2003) The Party’s Over: Oil, War and the fate of Industrialised Societies. East Sussex: 

Forest Row Claireview 
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fuel substitutes or alternatives.  The burning of these fossil fuels also results in significant 
environmental pollution on both a local and global level. 
 
South Africa is by far the largest greenhouse gas emitter in Africa and among the 15th 
largest in the world (accounting for almost 2% of global emissions).  It is likely that 
during the next 8-10 years these emissions will increase significantly due to the 
developmental needs of the country.  This could possibly lead to future reduction 
commitments under the UN Framework Convention on Climate Change.  South Africa 
has a unique opportunity to identify emissions mitigation opportunities now, in 
preparation for later commitments, and can also benefit financially from implementing 
early emissions reduction projects through the Clean Development Mechanism (CDM) of 
the Kyoto Protocol. 
 
 

8.2 Electricity 

 
South Africa is endowed with relatively cheap electricity.  This is because 95 percent of 
the national grid electricity is generated from abundant coal resources, which in turn 
translates into low electricity prices75.  The incentives for energy efficiency and 
alternative forms of energy supply have thus not been prioritised up until recently with 
the release of the Draft Energy Efficiency Strategy of the Republic of South Africa in 
2004.  Electricity generation uses 57 percent of the total domestic coal supply.  
 
Electricity is distributed in SPM via the local authority and Eskom. Within the local 
authority, electricity distribution represents the largest source of revenue for the 
municipality76. In light of this fact, the current restructuring of the electricity supply 
industry, as well as the introduction of alternative sources of energy will have significant 
implications for SPM income generation.  The current main constraints facing the 
department are in conducting maintenance tasks and ensuring efficiency in its operations.  
These constraints in electricity supply are mainly financial and human capacity related.  
 

8.2.1 Electricity Supply within the SPM 

 
SPM purchases electricity from Eskom and has three supply intake points.  One intake 
point is at Riverton for the water purification plant, and the other two are in Kimberley at 
Herlear substation and H.A. Morris substation.  The electricity is then distributed at high 
voltage level to eight major 66 000/ 11 000 volt substations, then at medium voltage level 
to substations and mini substations.  These substations further transform the voltage to a 
lower level for households, street lighting and industrial use. 
 

                                                 
75 Overview of the South African Energy Sector, DME, Pretoria, 1996 
76 Personal communication, Sol Plaatje Municipality Electricity Department, February 2005 
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Eskom supplies electricity directly to a single customer within SPM – De Beers, who in 
turn sell electricity on to a few agricultural consumers. 
 
Figure 8.1: Electricity Transformation 

 

 
Source: Sarah Ward, 2002. The Energy Book 

 

8.2.2 System Losses 

 
There is on average 15 percent loss to the distribution system within SPM on an annual 
basis.  These losses are attributed to both technical and non-technical reasons. 

8.2.3 Electrification in SPM 

 

The NER is mandated to ensure that there is sufficient installed generation capacity to 
meet the needs of future energy demand77.  As a result of this mandate, the NER 
developed the National Electrification Programme (NEP), which undertakes funding of 
low-income electrification initiatives throughout South Africa.  The SPM has allocated an 
average of R 3 million per year since 2001 towards electrification schemes within its 
jurisdiction.  A number of electrification schemes have been completed since 2001, but a 
number also remain outstanding due to official delays.   
 

8.2.4 SPM Customer Base and Usage Splits 

 

Table 8.1: Number of SPM customers and total electricity use per customer 

category in July 2001 – June 2002
78

. 

Customer category 

(tariff category) 

Total number of customers 

annually in category 

Total annual 

energy use 

(kWh/yr) 

Domestic Conventional 13 033 129,882,578 

Domestic Pre-Paid 22 442 50,046,774 

Large Power 152 99,265,761 

Small Power 1 374 46,517,265 

Business 155 1,069,551 

                                                 
77 Regulatory Policy on Energy Efficiency and Demand Side Management for South African Electricity 
Industry, 2004. 
78 The customer base data is recorded according to the financial year of the Sol Plaatje Municipality, from 
July to June. 
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Customer category 

(tariff category) 

Total number of customers 

annually in category 

Total annual 

energy use 

(kWh/yr) 

Street Lights 1 9,017,000 

Sub Total  335,798,929 

System Loss 15% 48,946,991 

TOTAL  384,745,920 
Source: SPM Department of Electricity.  

*Note that large and small users contain both private users and the local authority. 

 

Figure 8.2: Distribution of Electricity Supplied by the Municipality to the Various 

Sectors within the SPM, 2001 

TOTAL: 384,746 GWh
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8.2.5 Tariffs 

 
The electricity tariffs within the SPM have been redesigned in accordance with the 
interim National Distribution Tariff System as set out by the National Electricity 
Regulator (NER).  The main differences are: 
 

• Customer groupings: 
o Domestic: Defined as houses, churches, schools and halls 
o Small Power Users: Defined as all other consumers with a maximum 

demand less than 100kVA 
o Large Power Users: Defined as all consumers with a maximum demand 

greater than 100kVA. 

• Consumers must be able to exercise choice in the various customer groupings. 

• The tariffs must be cost reflective. 

• The tariffs must be limited to 5 standard tariffs.  
 
These elements have to a large extent been accommodated in the present tariffs. 
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Table 8.2: Kimberley Tariff Categories, 2004. 

SCALES 
PRESENT 

TARRIFS   

PROPOSED 

TARRIFS 

(As of 1/7/2004) 
Scale 1 – Domestic tariff   

Kimlite 1
79
 – Energy charge per Kwh R 0.3927 R 0.4611 

Kimlite 2
80
 – Energy charge per Kwh R 0.3629 R 0.4261 

Kimpower: Basic charge R 51.75 R 60.76 

                    Energy charge per Kwh
81
 R 0.2982 R 0.3501 

Scale 2A – Small Power Users    

Basic charge R 84.86 R 99.65 

Energy charge per Kwh R 0.3599 R 0.4226 

Scale 2 – Large Power Users   

Basic charge R 173.43 R 205.62 

Demand charge per kVa -    

Measured between 08:00 and 18:00 R 52.18 R 61.50 

Measured between 18:00 and 08:00 R 10.73 R 14.56 

Energy charge per Kwh R 0.1772 R 0.2109 

Scale 3 – Sub Economic Domestic Supply   

Restricted to a 1,5 amps R 18.06 R 21.20 

Scale 4 – Street Lights   

Energy charge per Kwh R 0.2973 R 0.3626 

Prepayment Supplies   

Kimlite 1 : Basic charge - - 

                   Energy charge per Kwh - R 0.4611 

Kimlite 2 : Basic charge - R - 

                   Energy charge per Kwh - R 0.4261 

Small Power : Basic charge - R 99.65 

                        Energy charge per Kwh - R 0.4226 
Source: SPM Department of Electricity, 2005 

8.2.6 Trends and Developments 

 

Regional Electricity Distributors 

The Eskom Amendment Act of 1998 and the Eskom Conversion Bill of 2000 have wide 
implications for the delivery of electricity throughout South Africa.  This legislation 
results in the restructuring of the Electricity Distribution Industry (EDI) and the creation 
of six Regional Electricity Distributors (REDs) effective from January 2002, as well as 
the privatisation of Eskom.  The REDs are expected to come into effect during 2005.  
 
The White Paper on Energy Policy (1998) reinforces the need for alternative fuel sources 
and regional facilitation on energy matters. Furthermore, parliament has passed a number 

                                                 
79 Kimlite 1 – Where total capital is recovered through the tariff 
80 Kimlite 2 – Where part of the capital is recovered through tariff and service connection and prepaid 
metering paid in full 
81 Break even point is average monthly consumption of 600 units between Kimlite 1 and Kimpower 
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of amendments to the Local Government Structures Act of 1998, allowing for municipal 
functions such as electricity provision to be passed from local municipalities to regional 
authorities.  The effects of these changes on electricity distribution in Kimberley remain 
speculative at this stage, as the potential benefits of restructuring are not entirely clear. 
 

Efficiency Measures 
The electricity department in the SPM has undertaken a street lighting-retrofitting scheme 
which results in less electricity use.  The department has also undertaken load 
management, which includes different rates based on time of day. 

 

 

8.3 Liquid Fuels and Natural Gas: 

8.3.1 Oil 

 
Oil is South Africa’s second largest primary energy source (17%)82.  South Africa 
imports the majority of its crude oil from the Middle East, with Saudi Arabia and Iran as 
its chief suppliers.  Nigeria is now the third largest supplier of imported oil to South 
Africa. Imported oil accounts for about 90 percent of South Africa’s oil needs, with the 
remaining 10 percent being produced locally from three major oil fields off the southern 
coast of South Africa.  South Africa consumes an estimated total of 473,000 barrels per 
day (bbl/day). 194,600 bbl/day are produced locally, of which 165,000 bbl/day is 
synthetic83.  A large portion of locally produced oil-from-gas, and oil-from-coal synthetic 
petroleum products are exported. 
 

Crude oil refining: 

 
Crude oil is refined into a range of liquid fuels, including petrol, diesel, paraffin, and 
LPG amongst others.  South Africa has four crude oil refineries shown in Table 8.3, none 
of which are located in the SPM.  Additionally no crude oil is stored in Kimberley.  It is 
more likely that future demand above the current capacity of the four refineries will be 
met by imports, rather than by new refineries being built within South Africa84.  
 

Table 8.3: Total Crude Oil Refining Capacity in South Africa, 2004 

Refinery 
Crude oil capacity 

(barrels per day) 
Location 

Sapref 172,000 Durban 

Enref 150,000 Durban 

Calref 110,000 Cape Town 

Natref 87,547 Sasolburg 
Source: Country Analysis Briefs: South Africa, January 2005 

                                                 
82 ERI Preliminary Outlook Report for South Africa, 2001 
83 EIA Country Analysis Briefs: South Africa, January 2005, based on 2003 figures. 
84 Energy Research Institute (ERI), Preliminary Energy Outlook for South Africa, October 2001, pg 73. 
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8.3.2 Synthetic Fuels 

 
South Africa has a highly developed synthetic fuels industry supported by abundant coal 
resources and offshore natural gas and condensate production in Mossel Bay. Sasol, a 
South African Petroleum Company, with a capacity of 150,000 bbl/d, and PetroSA, with 
a capacity of 50,000 bbl/d, are the major producers of synthetic fuel in South Africa.  
 
Synfuels from Coal 

 

Sasol maintains coal liquefaction plants at Secunda (producing oil), and Sasolburg 
(producing petrochemicals).  In 2002, 26 percent of the output from the coal mining 
industry in South Africa went to Sasol for Synfuel production85.  
 
The achievement of coal-derived fuels is a double-edged sword.  If crude oil prices 
continue rising, coal-to-liquid fuel plants would offer a large savings in foreign exchange. 
However the process is polluting and releases huge amounts of greenhouse gasses.  The 
possibility that natural gas can be used as a synfuel input instead of coal is promising, as 
this would allow for a cleaner and more efficient conversion process. 
 

Oil from Natural Gas 

 
Natural gas is currently a minor source of primary energy, and accounts for only two 
percent of South Africa’s total energy supply.   
 
State-owned PetroSA began synfuel production in 1993. The PetroSA plant receives 
feedstocks of natural gas and condensate from the FA, EM, and EBF gas fields in Mossel 
Bay through a pair of 56-mile pipelines and can process up to 8,000 bbl/d of imported 
condensate. PetroSA converts the gas into a variety of liquid fuels including petrol, 
diesel, distillates, kerosene, alcohols and LPG.  
 
Although the South African government began to downplay the probability of finding 
large oil and gas reserves in June 2004, it has provided $213 million to fund exploration 
in fields off Mossel Bay, specifically the EM field, to extend the lifespan of the gas-to-
liquids project. 
 
 
 
 
 
 
 

                                                 
85 Sarah Ward, The Energy Book for Urban Development in South Africa, 2002, pg 18. 
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8.3.3 Liquid Fuels Distribution Networks 

 

Figure 8.3: Liquid Fuel Supply and Distribution Chain 

 
Source: Adapted from The City of Cape Town, State of Energy Report, 2003 

 

Petrol and Diesel 

 

Oil companies market petrol and diesel, and the majority is sold by service stations. Road 
tankers transport petrol and diesel from refineries to the service stations throughout the 
country.  Government intervention prevents oil companies from owning service stations. 
However oil companies do have demanding signage and service standards, a significant 
financial cost to service stations.  Despite high start-up costs, the current liberalization of 
the petrol and oil distribution system creates opportunities to develop and increase small 
business involvement. 
 
Additionally, petrol and diesel prices are regulated down to the retail level, with 
maximum possible selling prices issued by government for every magisterial district. As 
of March 2005 the price for Diesel was 4.274 R/L, and that for petrol was 4.62 R/L86 

Paraffin 

 
Paraffin distribution is largely market-driven, and is not as highly regulated as petrol and 
diesel. Paraffin is distributed from the refineries to oil company-owned bulk depots 
largely by road. Small transport companies take it from the depots to the numerous 
medium and small outlets such as supermarkets and tuck-shops in urban areas. In some 
areas service stations also sell paraffin. 

                                                 

86 Department for Minerals and Energy: Breakdown of petrol, diesel and paraffin prices as of  02 March 

2005 

 

SPM Chain 
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The government regulates paraffin prices up to the wholesale level, and thereafter 
recommends a retail price of at most a 40 percent mark-up on the wholesale price.  
Government has also made paraffin exempt from value added tax (VAT) to ease the 
burden on poor households.  This is seen as an effective means of ‘subsidising’ such 
households, as this income group uses a very high proportion of all paraffin sold.  
Paraffin supply chains reach into all urban areas.  The government regulated wholesale 
price of paraffin was 3.142 R/L in March 2005. 

 
Liquefied Petroleum Gas (LPG) 

 

LPG is transported from the refineries to large distributors and then to medium 
distributors. It is generally bottled at the refinery, although depots with mini-bulk tanks 
are becoming more common.  LPG is distributed by both private oil companies and by 
Afrox, a South African gas company.  The distribution network of LPG is not well 
developed for various reasons. Primarily it is not easy for small outlets to establish 
themselves. Prospective new retailers need to undergo training and ensure that their 
premises comply with various safety requirements. Further, the necessary space for safe 
LPG storage is often not available in dense low-income settlements. LPG bottles are also 
difficult to transport to and from distant outlets, which imposes a cost on dealers.  
 
The high costs of LPG also limit demand for the fuel. Currently there is no price 
regulation of LPG, although government is exploring this possibility. However such 
regulation is not imminent, and there seems to be little clarity on how this can be done so 
that the poor will benefit.  LPG is generally a cheaper, more efficient, and cleaner source 
of energy than paraffin. A study undertaken in 2002 shows that LPG causes fewer 
accidents than paraffin.  However, there is a perception amongst poor communities that 
LPG’s safety is below that of paraffin.  
  

8.3.4 Liquid Fuels in the SPM 

 
No oil is produced or refined in the Northern Cape Province.  The various oil companies, 
service stations, and small and medium distributors, therefore all have their petroleum 
products delivered by road from any of the four refineries outside the municipal 
boundaries. 
 
Table 8.4: Liquid Fuel Consumption in the SPM, 2001 & 2004 

Fuel 
2001 

(Litres) 

2004 

(Litres) 

Petrol 53,792,945 49,598,513 

Diesel 41,325,717 43,233,465 

Paraffin 3,397,731 2,446,938 

LPG 3,956,610 4,995,305 
Source: Caltex, December 2004 
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8.3.5 Trends and Developments 

 

Vehicle Emissions Strategy 

DEAT is developing a draft national vehicle emissions strategy to mandate tailpipe 
standards for petrol and diesel vehicles.  For details on this strategy, see the transport 
sector of this report. 
 
Promoting Cleaner Alternatives 

A number of cleaner alternatives to fossil fuel based products exist. These include LPG, 
natural gas, biodiesel, hydrogen gas, and others.  To encourage production and use of 
biodiesel, government has introduced a 30% reduction on the liquid fuel levy tax applied 
against other liquid fuels used for transportation. However, further policy initiatives are 
necessary to enable biodiesel to compete on a cost basis.  
 

Increased Participation of Historically Disadvantaged Groups 

The state together with oil companies, are fast changing the profile of the liquid fuels 
supply industry in regard to historically disadvantaged groups.  One of the potential 
implications is an industry sub-sector less dominated by large multinational interests, and 
potentially more responsive to local economic development needs. 
 

Improving safety in Paraffin Use 

The Paraffin Safety Association of Southern Africa (PASASA), have developed child-
resistant paraffin safety containers to ensure that paraffin is dispensed safely from trading 
stores, but these containers have not reached all households, and poisoning continues. 

 

8.4 Coal 
 
Within the SPM, there is both direct (burning of the fuel) and indirect (electricity use) of 
coal.  Overall, annual direct coal consumption in the SPM is estimated at 2800 
tons/year87.  Kimberley has one coal yard, which distributes coal to businesses and 
households.  In the past, coal use represented a much higher proportion of total energy 
use in the city.  However, use is steadily declining, as older businesses choose to replace 
coal use with electricity or other fuels, and new businesses tend to avoid coal altogether.  
There is some coal use throughout the residential sector, as coal is relatively affordable in 
Kimberley.  The indirect use of coal through electricity consumption is dealt with below. 

8.4.1 Coal Distribution 

 
The distribution of coal to the industrial, commercial, and residential sectors occurs 
mainly by rail, from the mines to distribution companies.  The price of coal varies greatly 
with transport distance.     
 
 

                                                 
87 Personal communication, Kimberley coal yard, February 2005. 
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8.5 Renewable energy 
 

South Africa has significant renewable energy resources.  Currently, renewable energy 
sources represent a very small part of total national energy consumption.  The renewable 
energy sources with the most potential in South Africa are solar and wind, though the 
price of this clean energy does not yet compete with coal-generated electricity.  Other 
sources, which may be classified as ‘renewable’, include biomass energy, hydroelectric, 
and some emerging technologies such as the hydrogen fuel cell. 
 
The following section focuses on solar energy as this has the most potential for the SPM 
and the Northern Cape Province.      

8.5.1 Solar 

 
The Northern Cape receives the highest levels of daily solar radiation levels in South 
Africa (between 8,500 and 9,500 MJ/m2 annually).  This makes the province a very 
suitable choice for the development of bulk solar energy generation, as well as the 
application of existing solar energy technologies to the local authority, commercial and 
industrial, and residential sectors.   
 

Figure 8.4: Incoming solar radiation for South Africa, 2003. 

 
Source: Department of Minerals and Energy SA, 2003. White Paper on Renewable Energy  
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Concentrating Solar Power generation 

 

Eskom’s Solar Thermal Electric Project has identified the potential for bulk solar 
electricity generation in the Northern Cape.  This would likely be through the building of 
Concentrating Solar Power Plants.  Preliminary study results indicate that these plants 
have the potential to produce significant quantities of cheap solar electricity, and meet 
evening peak loads in South Africa.  Eskom has identified Upington as the most suitable 
site for a plant of this type.   
 
 

Solar Water Heaters 

 

Solar water heating (SWH) systems are a well-established solar technology in South 
Africa.  There is significant domestic manufacturing of these systems.   
 
SWH systems represent an effective way to reduce electricity consumption related to 
water heating.  In middle-income households, an electric geyser may represent 30-60 
percent of total electricity consumption, making SWH systems a good choice to reduce 
electricity bills and total electricity consumption.  Despite potential monthly savings, 
SWH systems represent a significant capital outlay.  With a suitable financing 
mechanism the uptake of SWH could be much higher than it has been.  As with many 
technologies retrofitting is more expensive than if the intervention were installed from the 
outset. The City of Cape Town is currently exploring the use of a by-law to ensure that 
new buildings include SWH rather than traditional geyser systems. 
 
As the SPM receives relatively high average daily solar radiation, SWH systems are a 
very suitable alternative to electric geysers.  There are potential opportunities for local 
manufacturing of these systems to supply the SPM and the surrounding areas. 
 

Passive Solar Building Design 

 

Passive solar building design represents large potential savings in space heating and 
cooling, and lighting costs.  The hot summers and cold winters in the SPM and resulting 
use of air conditioners and space heaters suggest that attention to passive solar building 
design in new homes and offices would present major energy savings over the life of 
these buildings.  In low-income houses, the installation of thermally insulated ceilings is 
an immediate intervention yielding significant benefits in cost savings and increased 
comfort for residents.   
 

Solar cookers 

 

Household surveys conducted in Galeshewe indicate a willingness among low-income 
households to use solar cookers.  However, there is a low level of awareness about this 
technology, and the perception that this cooking method is not as modern as using 
electric stoves.  The use of solar cookers can help to reduce household expenditure on 
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energy for cooking.  The consistent, year-round sunshine in Kimberley make solar 
cookers a viable household solar technology.   

8.5.2 Wind  

 
The development of wind energy in South Africa is receiving significant attention.  The 
most appropriate areas of the country for wind energy are on the coastline, with the 
Western Cape currently hosting two pilot wind farms to determine the potential viability 
of wind energy on a larger scale.  While areas such as the Western Cape may benefit 
from the development of wind energy, Kimberley and the Northern Cape are not ideally 
situated.  Average wind speeds in the Northern Cape are low, making large-scale wind 
generation unsuitable for the area.  As with other areas in South Africa, small-scale wind 
energy for water pumping on farms and game reserves remains a useful application of 
this renewable energy source.   

8.5.3 Other developments in renewable energy 

 
This year has seen the establishment of two private energy-trading companies.  These 
companies allow electricity consumers around the country to purchase electricity from 
renewable energy sources over the national grid.  This service allows businesses and 
individuals the choice to use electricity generated from renewable sources.   

8.5.4 Independent Power Producers 

 

The decentralisation of energy supply from one large power provider to many small 
independent power producers (IPP’s), may significantly help in reducing environmental 
impacts of energy delivery.   

8.5.5 Energy efficiency 

 
Increased energy efficiency in all sectors in the SPM is an important component of 
sustainable energy use.  A reduction in overall demand reduces the need for energy from 
unsustainable sources. 
 
Significant opportunities exist within the SPM for cost savings and reduced energy 
consumption in all sectors.  Awareness of these opportunities may be achieved through 
advertising for public awareness, government programmes, school initiatives, and other 
sources.  Opportunities for energy efficiency are discussed in greater detail in the other 
sections of this report 

 

 

8.6 Conclusions 
 
This chapter has provided an overview of energy supply in South Africa and the SPM.  
The SPM produces virtually no fuel source locally. Liquid fuels are the dominant fuel 
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sources (59%) in the SPM with 32 percent of total energy derived from petrol and 27 
percent derived from diesel. This is followed by coal-generated electricity, which 
contributes 35 percent to total energy consumption. 
 
The high use of these non-renewable fossil fuels accounts for high emission levels, with 
coal-generated electricity contributing 70 percent to total emissions.  Petrol and diesel 
contribute 15 and 13 percent to total emissions.  None of these fuels are supplied locally; 
electricity is derived from the national grid, of which 95 percent is coal-generated. Petrol 
and diesel are dependent on foreign crude oil markets, with only a small fraction 
produced nationally from coal and natural gas.  This dependence on external or imported 
energy sources, more importantly on non-renewable fossil fuels, makes the SPM 
particularly vulnerable.  A cut in energy supply from the external sources could literally 
leave Kimberley in the dark.  With the global concern of diminishing fossil fuel sources, 
fuel price instability will continue to increase.  A shift to more efficient, clean and local 
energy sources could potentially deter long-term risk for the city.   
 
The local authority can play an important role in considering local energy options. Solar 
radiation is high in the SPM area, and many opportunities exist from this energy source.  
A local energy industry, which focuses on renewable energy supply, could also create 
jobs, and allow for economic growth. 
 

8.7 Issues  
 

Issue 8.1: The overall reliance of Kimberley on coal-generated electricity 

contributes to high levels of Greenhouse Gas emissions.  This highlights 
the need to move away from electricity where possible, to alternative energy 
sources and renewable energy.   

Priority: High 

 

Issue 8.3: The main effects of the proposed Regional Electricity Distributors on the 

ability of SPM service provision are unclear.  This uncertainty also makes 
planning around energy and electrification difficult.   

Priority:  High 

 
 
Issue 8.4: Data on electricity use in Kimberley is inaccessible and incomplete.  

Trends prior to 2001 are unavailable, because of the switch to a new 
municipal management computer system.   

Priority:  High 

 

Issue 8.5: Petrol and Diesel based transport account for harmful emissions levels at 

high levels on an international standard.  These issues are handled at a 
national level, whereby the introduction of new technologies and policies may 
help bring South Africa in line with international standards. 

Priority: High 
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Issue 8.6: Poor households suffer from health and safety risks related to coal and 

paraffin use. These are often least efficient fuels in terms of energy 

service levels. Because of the low cost and the fact that such fuels can be 
bought in small quantities, demand for these fuels are likely continue.  

Priority: High 

 
Issue 8.7: Fossil fuels are becoming increasingly expensive. The cost of crude oil is 

tied to foreign exchange. If the price of crude oil continues to rise (as is likely 
to occur), so too will the price of liquid fuels rise in Kimberley. This will 
affect the local economy and household disposable income. 

Priority: Medium
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9 Chapter Nine: Conclusion 
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9. Conclusion 
 
Sol Plaatje Municipality has identified effective and affordable service delivery and 
tackling poverty through sustainable development as cornerstones of its Integrated 
Development Plan, encapsulated in the vision “Working together for a better quality 
of life”. Energy is a crosscutting issue that affects the economic viability, social 
development and environmental integrity of urban cities and provides an important 
opportunity for SPM to address its vision and goals.   
 
This State of Energy report is a first step towards the development of a City Energy 
Strategy that will support and guide the Municipality in energy-related development 
decision-making towards a more sustainable future. A detailed city energy strategy 
requires that the information presented here be discussed amongst city stakeholders 
and prioritised (in line with existing local priorities). Such a strategy includes the 
development of City energy visions and goals, and measures and plans to achieve 
these. 
 
The energy picture within SPM is fairly typical of South Africa cities: a reliance on 
coal-generated electricity, petrol, and diesel as main energy sources.  This results in 
high emissions levels and vulnerability to external price shocks as these resources 
diminish (or as carbon emissions become subject to global “taxation”). Energy is 
proportionally a far greater cost to poor households within SPM, resulting in fuel 
mixes that are often unhealthy and least efficient. Wealthy households have a large 
“carbon footprint” with little incentive to change their behavior in the context of 
cheap electricity and little access to alternatives.  
 
Commerce and Industry is largely electricity dominated, with a single company, De 
Beers, accounting for almost half of all sector consumption. A heavy dependence on 
private vehicle transport is reflected in the data. This largely benefits a small minority 
of the population and a greater emphasis on facilitating access and mobility amongst 
the majority of the population is required. SPM’s strong culture of healthy, non-
motorised (walking) transport must be supported, encouraged and expanded – 
possibly through the introduction of bicycle transport.  
 
Given the opportunities for energy efficiency measures, renewable energy sources 
(particularly solar), and alternative fuels, the SPM can address many of these issues 
through ongoing development and implementation of an energy strategy, and 
inclusion of energy as a focus within the Integrated Development Planning process.  
An important consideration stemming from the results of this report is the role that the 
local authority can play as a leader in implementing sustainable energy practices for 
the SPM area.  The report has highlighted key areas for the local authority to provide 
leadership, namely through addressing sustainable energy practice in its operations, 
and in its role as a service provider and planner.  This leadership role may be realized 
through the further development and implementation of an energy strategy for the 
SPM.   
 
The cost of energy can be reduced through more efficient energy consumption. Local 
authorities that manage their energy consumption effectively are also less vulnerable 
when energy prices rise. The “best mix” of energy services for poor households can 
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substantially reduce the energy burden on the poor, while appropriate energy services 
can support the development of smmes. In the longer run the move towards more 
local, sustainable energy development will stimulate job creation within SPM. 
 
Key energy issues have been drawn out from the energy picture presented in the 
report. Issues have been prioritised based on their alignment with key development 
priorities of SPM (as reported in the IDP), local, national and international energy 
imperatives, and social, economic and environmental impact. Also taken into account 
is the ability of the local authority to address the issue. 
 
Sector Key Issues 

Overall 

Demand 

Heavy reliance on fossil fuel. SPM mirrors the rest of South Africa in its high 
dependence (94%) on fossil-fuel generated energy. Each sector explores ways in which 
SPM can begin to move towards a more sustainable fuel mix. 
 
Difficulty in accessing dependable energy data. As a cross cutting sector, gathering 
data on energy is difficult. Ways in which an ongoing data collection and monitoring 
process could become institutionalised within SPM needs to be addressed. 
 
No place for cross cutting energy issues to be “held” within the municipality. The 
potentially dynamic role of energy within city development remains under utilised. An 
institutionalised energy position would lend greater strength to taking energy and related 
development (poverty and economic development) and environmental issues forward.   
 

Households Access to affordable, safe, modern energy sources for poor households.  SPM has 
high levels of poverty and the particular energy needs of poor households needs greater 
consideration. The SPM electrification programme is one project. Opportunities within 
LPG and other free basic energy programmes of DME need to be explored.  
 
Energy services within housing design. SPM has been a leader in “eco” housing and 
the lessons from these projects in terms of delivering passive solar and other energy 
services will be of great value in ongoing low cost housing delivery. 
 
Middle to high income houses have large “carbon footprint”. Education and 
awareness programmes may help to target greater energy efficiency amongst all 
households. Making alternative technologies, in particular SWHs, accessible to 
households needs to be explored. 
 

Commerce 

and 

Industry 

 

Sector highly dependent on electricity. This offers opportunities for greater efficiency, 
through building audits and retrofits and behaviour changes. Appropriate alternative 
technologies, including Solar Water Heaters and “Green” building development/design 
may also offer opportunities. 
 
Energy needs of the informal economy poorly understood. This area of the economy 
has been targeted as a priority within the IDP. Research into the energy needs of 
SMMEs in needed for a better understanding of energy needs and a basis on which to 
best support this sector with suitable clean fuel options. 
 
“Green” orientation potential for local economic development. The SPM Spatial 
Development Framework identifies the potential for SPM to build on a green orientation 
as a means of developing a competitive business edge. Sustainable energy will be key to 
such development. 
 
Single company responsible for half of the energy consumed within this sector. 
Mining company De Beers dominates the energy use of the commercial sector within 
SPM and is thus well placed to take leadership in moving towards more sustainable 
energy use. Energy efficiency programmes and the development of an “eco” processing 
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plant indicate De Beers commitment in this regard. 
 

Transport Large energy consuming sector. Opportunities to reduce this dependency on oil 
products may exist through greater investment in public transport and non-motorised 
forms of transport. Awareness campaigns to promote fewer trips (through schemes such 
as car pooling and greater use of non-motorised transport) may support a reduction of 
private vehicle use. Cleaner fuels are being explored within DME. 
 
City well positioned for development of non-motorised transport modes. The 
existing culture of walking needs to be supported and encouraged. The city is well 
positioned for use of bicycles, which has proven to stimulate job creation in other cities, 
and can build on initiatives begun within the Galeshewe Urban Renewal Project.  
 

Local 

Authority 

Substantial opportunities exist for greater efficiency within Municipal operations. 
These can look to vehicle fleet management, street and traffic light retrofitting (begun), 
buildings and facilities retrofitting. 
 
Municipality well placed to influence energy decisions within the City. This can be 
through development of “green” building codes, transport and land use planning 
(building on existing density and integration approach in Hull street), SWH by-laws, etc 

 


