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Executive Summary 

Introduction 

This is the first State of Energy Report prepared for eThekwini Municipality.  As such it 
represents the city’s first attempt to aggregate multi-sector energy statistics alongside 
analyses of key energy issues within a single, consolidated document.  The content of 
this report in part builds upon work already carried out by eThekwini Municipality in the 
areas of Greenhouse gas inventory development and State of Environment reporting.  It 
further derives impetus from recent work embodied within eThekwini Municipality’s 
Climatic Future for Durban, which identifies the Climate Change-related challenges 
which lie ahead for the city and delivers appropriate responses to address those 
challenges. 

One of the main objectives of this report is to provide a foundation, both in quantitative 
and qualitative terms, for the development of an Energy Strategy for the Municipality.  
Energy has always played a pivotal role in the functioning of the city and continues to 
have far-reaching implications upon the emission of local and global atmospheric 
pollutants.  Whereas most local authorities have in the past focussed on electricity 
distribution as their key role in energy matters, many are now realising that coordination 
is required across multiple energy issues if sustainable development is to become a 
reality. 

A clear and focussed local Energy Strategy is considered paramount to the successful 
implementation of sustainable energy practices in eThekwini.  The objectives of such an 
approach should be derived from those contained within the country’s National Energy 
Efficiency Strategy, which states: 

South Africa is a developing nation with significant heavy industry, which is by its nature 
energy intensive.  This energy intensive economy largely relies on indigenous coal 
reserves for its driving force.  At first sight there would appear to be an apparent 
paradox between using less energy and developing a healthy and prosperous nation 
based on energy intensive activities.  This is not the case.  In recent years energy 
efficiency has significantly gained in stature and has become recognised as one of the 
most cost-effective ways of meeting the demands of sustainable development. 

The benefits of energy efficiency upon the environment are self-evident.  These benefits 
are of particular relevance, as South Africa remains one of the highest emitters of the 
Greenhouse gas CO2 per capita in the world.  At a local level the problems of SO2 and 
smoke emissions have been the focus of concern for many communities living adjacent 
to heavily industrialised areas.  Energy efficiency can address both the macroscopic and 
microscopic aspects of atmospheric pollution. 

The arguments for the adoption of formal energy efficiency initiatives at a local or 
municipal level are, therefore, compelling.  National Government has taken a bold step 
in launching such a strategy within the context of a coal-based economy, and local 
authorities should be encouraged to follow that lead. 
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Municipal Energy Balance 

One of the important outputs of the State of Energy reporting process has been the 
development of a Municipal Energy Balance.  The energy balance gives an overview 
snapshot of the complete energy picture for the EThekwini Municipal Area (EMA), 
including energy imports and exports, demand-side usage by sector, and supply-side 
data by primary and secondary energy sources. 

The energy balance is based upon sometimes incomplete data, or data which has not 
been updated.  The approach of the project team was to source all existing data 
available for inclusion in the energy balance, as opposed to undertaking new data 
capture activity. 

In terms of the Demand-side sectors, it is important to note that industrial energy usage 
contributes some 47% of final energy demand, closely followed by the transport sector 
which accounts for 42% of end-use.  This is significant, as it supports the notion that 
these sectors are perhaps priority areas to address from the point of view of energy 
efficiency improvements.  This is further supported by the disturbing fact that rail-based 
public transport is only a little more than 30% utilised at present, and that the volume of 
road-based traffic is set to increase by as much as 50% during the next 15 years.  
Graphical representation of end-user energy statistics is shown in Figure A: 

Figure A: Ethekwini annual energy use by end-user sector, Terajoules per annum 

Industry, Commerce 
& Agriculture, 

76,906TJ

Transport, 68,992TJ

Local Authority, 
2,388TJ

Domestic, 15,819TJ

 
 
Whilst energy-related emissions from all sectors take several forms and include both 
global and local emissions, the various energy sources have been accounted to enable 
allocation of CO2 emissions across all sectors.  In the analysis shown in Figure B, below, 
it is clear that industry plays the major part in the issuance of CO2 accounting for in 
excess of 50% on an ongoing basis. 
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Figure B: Ethekwini annual CO2 emissions by end-user sector, tonnes per annum 

Industry, Commerce 
& Agriculture, 

9,490,012
Transport, 4,689,342

Local Authority, 
590,331

Domestic, 3,089,087

 
 
The influence of electricity usage upon the municipal CO2 footprint can be clearly seen 
with reference to Figure C.  The salient fact here is that although locally electricity is 
seen as a clean, pollution-free energy source, the impacts of its generation are felt 
elsewhere via the huge amounts of CO2 emitted from South Africa’s largely coal-based 
generation plant in the Highveld. 
 
Figure C: Ethekwini annual CO2 emissions by energy type, % 
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Sustainability Objectives 

A series of Sustainability Objectives are proposed which relate directly to each demand-
side sector or supply-side energy source.  These objectives are included in the body of 
this report and include issues such as access to energy supplies, energy affordability, 
Climate Change, atmospheric pollution as a result of fossil fuel combustion, social 
welfare and employment.  Several of these objectives are seen as priority areas, or 
contain important cross-cutting issues, and have been extracted for highlight here: 

Priority Sustainability Objectives 

Sector Objective Summary 

Transport The worrying level of ground-based pollutants arising from traffic 
volume is evident from Durban’s atmospheric monitoring stations.  
Traffic alone contributes 26% of CO2 emissions within the municipal 
boundary.  Public transport is either deemed unsafe or under-
utilised, and under present trends traffic volumes are expected to 
continue to rise in the foreseeable future. 

A consolidated and integrated approach must be adopted by local, 
provincial and national government in order that this situation may 
be addressed and, with targeted effort, reversed. 

Cross-cutting The level of uptake of renewable energy technologies is almost 
insignificant when taken on a municipal-wide scale.  Durban has the 
potential to deliver large amounts of useful energy by renewable 
means, such as solar water heaters.  Whilst some of the barriers are 
understood, full appreciation of all barriers in a local context must 
be gained.  Only from this understanding can realistic strategies be 
formulated to redress the imbalance. 

Cross-cutting The potential for financial and environmental gains through energy 
efficiency is huge.  National government has targeted 12% cross-
sectoral energy savings by 2015.  Often savings are to be had at 
little or no cost, in contradiction to the often-held belief that “savings 
cost money”.  A combination of targeted and widespread awareness 
campaigns, coupled with replicable demonstration pilots should 
assist in moving these issues forward. 

Cross-cutting The level and detail of energy data currently available is of a poor 
quality.  Data are held by numerous sources and are often 
inaccessible.  In the future the Municipality will be embarking upon 
its Energy Strategy, implying that sector energy intensity will be 
measured against targets set.  The establishment and monitoring of 
targets will necessitate that a municipal-wide system for data 
capturing and processing will be required. 

Domestic The use of inappropriate fuels in the household can be a significant 
contributor to poor health due to respiratory ailments.  Poor indoor 
air quality may be brought about by the use of dirty fuels, coupled 
with poorly designed and maintained combustion equipment and 
inadequate ventilation.  A switch to a combination of cleaner fuels 
and the judicial use of electricity will inevitable mitigate these 
effects. 
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The Way Forward 

This report points towards some of the major drivers behind the development of a 
Municipal Energy Strategy, as well as cross-cutting issues relevant to the anticipated 
objectives and outcomes of such a strategy. 

There is clearly a groundswell of activity taking place at a National Government level as 
the implications of energy inefficiency and energy non-sustainability become ever 
clearer.  Furthermore, the National power utility has itself recognised the dire 
consequences of inefficient energy use such that the future security of supply has 
become threatened and Demand Side Management has become a key area of activity. 

The concept of sustainable development is ingrained within eThekwini Municipality’s 
own Environmental Policy statements and Climatic Futures report, and these in 
themselves represent more than sufficient motive to embark upon development of an 
Energy Strategy.  When this is considered alongside current moves and motives at 
National level, the overall rationale appears to strongly urge strategic action to be taken 
in the immediate future. 

Strategy Mandate 

A mandate for adopting a local Energy Policy and Strategy would be derived from the 
following: 

• EThekwini Municipality’s stated responses to key Climate Change induced 
impacts, as described within Climatic Future For Durban; 

• EThekwini Municipality’s firm commitment to the ongoing mitigation of GHG 
emissions, in line with the Goals and Objectives set out in the 1998 
Environmental Management Policy for the Durban Metropolitan Area as part of 
the corporate Local Agenda 21 programme.  This policy is underpinned by the 
city’s ongoing responsibility to maintain an Environmental Management System 
for implementation throughout the Municipality; and 

• The South African Government’s Energy Efficiency Strategy of 2005, which 
seeks to promote energy efficiency practices across all sectors.  An underlying 
principle of the Strategy is leadership-by-example, and National Government 
urges Local and Provincial Government authorities to follow their lead in 
promoting and demonstrating sustainable energy practices in this manner. 

Strategy Vision 

A local energy strategy should have a clear and concise Vision Statement, or a small 
number of individual Vision Statements.  By way of example, the National Energy 
Efficiency Strategy vision statement reads: 

To encourage sustainable energy sector development and energy use through efficient 
practices, thereby minimising the undesirable impacts of energy usage upon human 
health and the environment, and contributing towards secure and affordable energy for 
all. 
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In order to secure local buy-in and support from the private sector, it is strongly 
recommended that the vision of a local strategy be worded in such a manner so as to 
create local stakeholder empathy.  This could be achieved by addressing some of the 
challenges specific to eThekwini, and by alluding to a long-term vision which will 
improve conditions for individuals living in and around Durban. 

It is furthermore recommended that the Vision Statement should straddle all three 
cornerstones of sustainable development; economic, environmental and social.  The 
following table proposes a basic three-point Vision Statement to address each of these 
in local context: 

Possible Energy Strategy Vision Statements for eThekwini Municipality 

Sustainability 
Criterion 

Vision Statement 

Environmental To meet eThekwini’s energy needs in a sustainable and responsible 
manner, thereby minimising the harmful effects of energy 
conversion and usage upon our environment 

Economic To enhance Durban’s status as a centre of industrial excellence by 
promoting economic competitiveness and enhancing employment 
opportunities for all 

Social To ensure and maintain secure, healthy and affordable access to 
energy services for the population of eThekwini  

Strategy Goals 

Strategic goals are important as they provide an itemised indication of how the strategy 
vision will be approached.  It is recommended that the Goals are grouped into the three 
sustainability criteria, and that each goal is set in such a way as to be measurable. 

The drafting of strategic goals could only commence upon agreement and adoption by 
the Municipality of a formal Vision Statement.  Further discussion regarding strategic 
goals is, therefore, not appropriate here. 

Strategy Targets 

In undertaking a local strategy, eThekwini should seek to follow the lead of National 
Government insofar as setting 10-year energy efficiency improvement targets to a 
minimum level as those set out within the National Energy Efficiency Strategy.  This 
implies that sectoral 10-year (to 2015) targets would be as follows: 

Implied 10-year Sectoral Targets for eThekwini 
Sector Target 

%  
Target 

GJ 
Target 
MWh 

Target 
Tonnes CO2 

Industry & Commerce 15% 7,080,900 1,967,074 1,423,501 

Public Buildings 15% 358,200 99,508 88,549 

Transport 9% 6,209,280 1,724,938 422,040 

Domestic Households 10% 1,443,000 400,865 308,909 

Total 11% 15,091,380 4,192,385 2,242,999 
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Strategy Action Plans 

For each sector, or sub-sector, the critical issues concerning energy usage should be 
established.  These issues may be subsequently prioritised based upon the goals and 
objectives agreed for the strategy.  Using this approach, phased Action Plans may be 
developed for each economic sector.  Action plans should include details of the relevant 
rationale behind them (“why”), the stakeholders involved (“who”), the expected 
timescales (“when”), and what interventions are proposed (“how”). 

Within each sectoral action plan, a series of priority projects should be developed.  
Interventions should be prioritised based upon an assessment of sustainability, together 
with an appraisal of the direct and indirect economic benefits which will arise.  The 
benefits should be aligned where possible with the Strategic Goals already identified.  
The process of implementation should address all likely barriers which may arise and 
should seek the removal of barriers in conjunction with the engagement of stakeholders.  
Indeed, the process of engaging stakeholders may result in the identification of novel 
solutions to many of the barriers encountered.  The issue of finance will almost certainly 
become an issue during the implementation phase, and the Municipality should pre-
empt this and consider the sourcing of alternative financing mechanisms at an early 
stage.  These could include ESCO finance routes or other third-party financing, 
preferential loans or grants, or green financing. 

Strategy Monitoring 

Although at the outset of a strategic programme the issue of results monitoring may 
seem a distant one, the Municipality and its stakeholders should consider a monitoring 
plan at the earliest stage.  Methodologies should be put into place which will effectively 
and transparently monitor the progress of the strategic programme, in particular 
progress against targets.  Liaison with the national monitoring plans for energy efficiency 
and renewable energy would be extremely advantageous. 
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Abbreviations Used 

Standard abbreviations are used throughout this report for SI Unit notation and are not, 
therefore, included in the table below. 

Abbreviation Meaning 

bpd Barrels per day 

CCP Cities for Climate Protection 

CDM Clean Development Mechanism 

CFL Compact Fluorescent Light 

CHP Combined Heat and Power 

DEAT Department of Environment and Tourism 

DME Department of Minerals and Energy 

DSM Demand Side Management 

DSW Ethekwini Cleansing and Solid Waste 

DTI Department of Trade and Industry 

EBSST Electricity Basic Support Services Tariff 

EDI Electricity Distribution Industry 

EDRC Energy Development and Research Council 

EE Ethekwini Electricity 

EEDSM Energy Efficiency Demand Side Management 

EMA Ethekwini Metropolitan Area 

EMD Environmental Management Department 

EMEMP Ethekwini Municipality Environmental Management Policy 

EMS Environmental Management System 

ESCO Energy Services Company 

EWS Ethekwini Water and Sanitation Unit 

FCCU Fluidised Catalytic Cracking unit 

GDP Gross Domestic Product 

GHG Greenhouse Gas 

GRI Global Reporting Initiative 

GVA Gross Value Added 

GWP Global Warming Potential 

ICLEI International Council for Local Environmental Initiatives 

IDP Integrated Development Plan 
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IPCC Intergovernmental Panel on Climate Change 

LED Light Emitting Diode 

LFG Landfill Gas 

LPG Liquefied Petroleum Gas 

LTDF Long Term Development Framework 

M&T Monitoring and Targeting 

MPP Multi-point Plan 

MRG Methane Rich Gas 

MYPD Multi-year Price Determination 

NEES National Energy Efficiency Strategy 

NEMA National Environmental Management Act 

NERSA National Energy Regulator of South Africa 

NGO Non-governmental Organisation 

NILU Norwegian Institute for Air Research 

NPA National Ports Authority 

NWMS National Waste Management Strategy 

RED Regional Electricity Distributor 

SABS South African Bureau of Standards 

SAPIA South African Petroleum Industries Association 

SDB South Durban Basin 

SMME Small, Medium and Micro Enterprises 

SOE State of the Environment 

SOEn State of Energy 

SSA Statistics South Africa 

toe Tonnes of Oil Equivalent 

TOU Time of Use 

UNFCCC United Nations Framework Convention on Climate Change 

WTW Wastewater Treatment Works 
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Energy Unit Conversion factors 

The following energy unit conversion factors are adopted throughout this report and are 
those used by the Department of Minerals and Energy in the Digest of South African 
Energy Statistics: 
                        To 
From 1J 1kWh 1toe 1Btu 

1J 1 0.278 x 10-6 0.2388 x 10-6 0.948 x 10-3 

1kWh 3.6 x 106 1 0.86 x 10-6 3.412 x 103 

1toe 42 x 109 11,630 1 39.68 x 106 

1Btu 1.055 x 103 0.293 x 10-3 0.252 x 10-9 1 

Note: toe = ton oil equivalent 

Prefixes 

The following prefixes are in common use and will be found throughout this report: 

Prefix Symbol Power 

Kilo K 103 

Mega M 106 

Giga G 109 

Tera T 1012 

Peta P 1015 

Exa E 1018 

CO2 Conversion Factors 

The following conversion factors are used throughout this report.  Sources are IPCC, 
eThekwini Municipality GHG Inventory Report (2004) and Eskom: 

Energy Carrier CO2 emission factor, kg/kWh 

Electricity 0.89 

Illuminating Paraffin 0.20 

Liquefied Petroleum Gas 0.21 

Bituminous Coal 0.30 

Petrol 0.24 

Diesel 0.25 

Heavy Fuel Oil 0.26 

Woodfuel 0.00 
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Calorific Values of Common Fuels 

This table provides Gross (higher) Calorific Value (GCV) data for commonly 
encountered fuel sources and energy carriers.  These data are adopted throughout this 
report and are those used by the Department of Minerals and Energy in the Digest of 
South African Energy Statistics: 

Fuel GCV Units Density 

Solid fossil fuels    

Bituminous Coal (general purpose) 24.3 MJ/kg - 

Bituminous Coal (coking coal) 30.1 MJ/kg - 

Coke 27.9 MJ/kg - 

Liquid fuels    

Liquefied Petroleum Gas (LPG) 26.7 MJ/l 0.541 

Petrol 34.2 MJ/l 0.723 

Illuminating Paraffin 37.0 MJ/l 0.788 

Power Paraffin 37.5 MJ/l 0.813 

Aviation Fuel 34.3 MJ/l 0.793 

Diesel 38.1 MJ/l 0.839 

Heavy Fuel/Furnace Oil (HFO) 41.6 MJ/l 0.984 

Refinery Gas 45.2 GJ/tonne - 

Gaseous fuels    

Natural Gas 41.0 MJ/m3 - 

Coke oven gas 17.3 MJ/m3 - 

Blast furnace gas 3.1 MJ/m3 - 

Landfill gas 10.7 MJ/m3  

Coal gas (Sasol) 18.0 MJ/m3 - 

Sasol Methane Rich Gas (MRG) 38.0 MJ/m3 - 

Solid renewable fuels    

Bagasse (wet) 7.0 MJ/kg - 

Bagasse fibre (dry) 14.0 MJ/kg - 

Biomass (wood, dry, typical) 17.0 MJ/kg - 

Note: Data for density shown above are relative to water at standard conditions of 
temperature and pressure. 
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1. Introduction 

1.1 Background to this Study 

Durban was the first city in South Africa to accept the Local Agenda 211 mandate 
as a corporate responsibility in 1994.  Subsequently, Durban was also the first city 
in South Africa to accept the Local Action 212 (2003) mandate which emerged 
from the World Summit on Sustainable Development in 2002. 

The city’s Integrated Development Plan (IDP) for 2003 to 2007 provides the vision 
and mechanism for achieving long-term Sustainable Development.  Sustainable 
development can be defined as development that meets the needs of the present 
without compromising the ability of future generations to meet their needs.  The 
concept of Sustainable Development is not new, and it now features within most 
national and local policy documentation dealing with environmental issues.  The 
concept of sustainability is usually disaggregated into three areas, commonly 
termed “cornerstones”, as follows: 

Environmental Sustainability 

This encompasses the sustainable procurement of natural resources, as well as 
the manner in which the use of those resources impinge upon the atmosphere, 
natural water systems, and terrestrial ecological systems in general.  For energy 
usage these aspects would include fossil fuels extraction, effluent production as a 
result of energy conversion, and atmospheric pollution arising from combustion of 
fossil fuels. 

From the viewpoint of the eThekwini Municipality, one of the most important (and 
topical) aspects of environmental sustainability is the effect of atmospheric 
pollution.  This may be broadly split into two areas: local pollution which directly 
affects the liveability of the Municipality (Oxides of Sulphur, Oxides of Nitrogen, 
particulate emissions, smoke, etc) and CO2 emissions which result in Climate 
Change effects at a global level.  Both of these are directly linked to energy usage 
and are mitigated by improvements in energy efficiency and the uptake of 
renewable energy sources. 

Economic Sustainability 

An economically sustainable outlook is paramount for the ongoing development of 
South Africa’s business sectors.  Not only should energy be affordable to all, but 
local industry and commerce should be empowered to undertake their operations 
at least energy cost.  This factor is determined by the level of energy efficiency 
achieved within an enterprise, as well as the cost implications of delivering that 
energy.  This premise is equally relevant to the Governmental and Residential 

                                                 
1  Local Agenda 21: the global action plan for socially, environmentally and economically sustainable 

development adopted at the 1992 Earth Summit. 

2 Local Action 21: a mandate to local authorities worldwide to move from agenda to action and ensure an 
accelerated implementation of sustainable development. 
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Sectors, such that affordable and efficiently-used energy resources contribute 
significantly to the general wealth of the population, and allow the Authorities to 
maximise spending where it is needed most. 

Social Sustainability 

This area again relates to energy affordability, but also to employment and health 
issues.  It is self-evident that an improvement in environmental conditions through 
reducing atmospheric emissions will have a direct knock-on benefit with regards 
public health.  Furthermore, the judicious use of energy has several positive spin-
offs in terms of job creation, due to enhancement in the performance in the 
economic sector, as well as creation of a new energy efficiency sector itself. 

Consideration of the items summarised above reveals that close links exist 
between energy planning, energy conservation, municipal Environmental Policy 
and eThekwini Municipality’s Climate Protection Plan.  Furthermore, links with 
sustainable development criteria are obvious. 

1.2 Objectives 

In line with its commitment to Greenhouse Gas mitigation and sustainable 
development objectives mentioned above, eThekwini Municipality commissioned 
an independent consultant to make detailed recommendations as to how it should 
develop and progress energy efficiency throughout its operations.  The report was 
submitted during November of 2004, and one of the most important items 
contained within the suite of recommendations was the development of a 
municipal Energy Strategy. 

During 2005 the Municipality began to make some headway with the inception of 
its Energy Strategy.  Internal stakeholders were identified and consulted, as well 
as initial contact made with external stakeholders who should provide necessary 
inputs throughout the process.  Furthermore, the Municipality has correctly 
identified this State of Energy Report as a pivotal Energy Strategy input document. 

The main objectives of this State of Energy Report are, therefore, to: 

• Provide a snapshot overview of energy supply and demand patterns 
within the boundaries of eThekwini Municipality.  This is achieved by 
compiling an energy balance covering all sectors and all energy sources; 

• Detail sector-by-sector energy synopses.  These include recent trends in 
energy usage patterns, reporting data deficiencies where identified, 
linkage to investigative work carried out by others, and information 
regarding current and future initiatives in energy efficiency; 

• Identify Sustainability Priorities on a sector-by-sector basis.  These 
include issues such as access to energy supplies, energy affordability, 
climate change, atmospheric pollution as a result of fossil fuel 
combustion, social welfare and employment; and 

• Provide a background and basis for the development of the eThekwini 
Energy Strategy. 
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1.3 Approach 

The structure of this report takes each demand-side sector and each supply-side 
energy source as stand-alone report sections.  Within each section all the 
pertinent issues are discussed, such as usage data, sustainability priorities, 
legislation, policy, efficiency opportunities, etc.   

The approach to the compilation of this report has been, in the main, research-
based.  All data inputs and sector synopses have been compiled using the best 
available information, supplemented by discussions and interviews with 
stakeholders.  The project did not commission the collection of new data from 
previously unknown sources; rather it makes recommendations based on data 
gaps identified during the course of the investigation.  As such, the importance of 
identifying and liaising with stakeholders cannot be over-emphasised.  Stakeholder 
groups included data providers, sector representatives, policymakers, energy 
suppliers and service providers, inter alia.  Working Groups were convened both 
inside the Municipality itself and externally.  The internal working group comprised 
the following eThekwini Municipality departmental representation: 

 
• Environmental Management • Health 

• Electricity • Transport 

• Housing • Economic Development 

• Water & Sanitation • Cleansing & Solid Waste 

• Architecture & Buildings  

 

1.4 The Ethekwini Municipal Area 

Ethekwini Municipality is the local government body responsible for managing 
Durban.  Durban is an African city on the eastern seaboard of South Africa, and is 
located in the province of KwaZulu-Natal.  The population of Durban ranges from 
the rural to the urbanised and from the formally serviced to the un-serviced.  It is a 
multicultural society which faces a complex mix of social, economic and 
environmental challenges. 

The eThekwini Municipal Area (EMA): 

• Is 2,297km2 in size, comprising 1.4% of the land area of the province; 

• Has an annual municipal budget of R12.3 billion3; 

• Has approximately 18,900 municipal employees; 

• Has a population in excess of 3 million. 

                                                 
3 2005/2006 budget data 
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Figure 1.4: Map of eThekwini Municipality 
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The Economy 

The eThekwini Municipality was awarded the highest credit rating in Africa for a 
Municipality in September 2004 by the Global Credit Rating Company. 

• Durban has the largest and busiest port on Africa’s east coast – over 
1.9million containers were processed during 2005/06; 

• Manufacturing, finance and tourism are the largest sectors in the 
economy; 

• Tourism is concentrated along the coast, with emerging eco and cultural 
tourism opportunities in the western areas; 

• Ethekwini Municipality’s Gross Value Added (GVA) comprises 66.3% of 
the total provincial GVA and 9.9% of the national GVA. 

The Ecosystem 

South Africa is the third most biodiverse country in the world, and the EMA 
contains: 

• Four of the country’s eight biomes; 

• Seven broad vegetation types; 

• Over 2000 plant species; 

• 97 km of coastline and 4,000km of rivers 

• 18 catchments and 16 estuaries; 

• An open space system of over 63,000 hectares. 

The People 

Durban is ethnically diverse, with a cultural richness of mixed beliefs and 
traditions.  These add vibrancy and depth to the experience of living in, working in 
and visiting the city.  The demographic breakdown of the population of the DMA is 
as follows: 

• Black African 68% 

• Asian  20% 

• White  9% 

• Coloured  3% 

The city’s demographics indicate that 68% of the population are within the 
employable age-bracket, and 38% of the population are below the age of 19 years. 
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2. Municipal Energy Balance 

2.1 Introduction 

The presentation of energy statistics expressed in natural units in the form of 
commodity balances between the supply and use of the energy commodities 
provides a check on the completeness of the data and a simple means of 
assembling the main statistics of each commodity so that key data are easily 
obtained.  Because fuels are mainly bought for their heat-raising properties and 
can be converted into different fuel products, it is also helpful to present the supply 
and use data in energy units.  The format adopted is termed the energy balance 
and allows users to see the fuel conversion efficiencies and the relative 
importance of the different fuel supplies in their contribution to the economy.  The 
energy balance is also the natural starting point for the construction of various 
indicators of energy consumption (for example consumption per capita or per unit 
of GDP) and of energy efficiency. 

Primary and Secondary Energy 

Energy commodities are either extracted or captured directly from natural 
resources (and are termed primary) such as crude oil, hard coal, natural gas, or 
are produced from primary commodities. All energy commodities which are not 
primary but produced from primary commodities are termed secondary 
commodities. Secondary energy comes from the transformation of primary or 
secondary energy.  This concept is illustrated in Figure 2.1. 

Figure 2.1: Primary and Secondary, Renewable and Non-renewable energies4 

 

                                                 
4 Reproduced from IEA Statistics Manual, 2005 
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Renewable and Non-renewable Energy 

Primary energy commodities may also be divided into fuels of fossil origin and 
renewable energy commodities. Fossil fuels are taken from natural resources 
which were formed from biomass in the geological past.  Renewable energy 
commodities, apart from geothermal energy, are drawn directly or indirectly from 
current or recent flows of the constantly available solar and gravitational energy. 

Demand-side and Supply-side sectors 

The structure of this report is broadly classified across what are termed Demand-
side and Supply-side sectors.  Demand-side refers to the energy end-users, and 
these are largely the economic sectors within the energy picture, such as the 
domestic household sector, transport sector, industry, etc.  In balance with these is 
the Supply-side sector which refers to the classifications of both primary and 
secondary energy types which are distributed to the demand-side for use.  These 
include coal, electricity, renewable energy, etc. 

The Energy Balance 

The energy balance takes all available quantitative data for demand-side and 
supply-side primary and secondary energy types, and presents these data in an 
energy balance-sheet.  The outcome is, therefore, a concise (one-page) document 
from which the reader can establish energy flows into and out of the Municipality, 
as well as how energy is distributed amongst the demand-side users. 

The broad methodology used in compiling the Energy Balance for the eThekwini 
Municipality Area (EMA) is as set out by the International Energy Agency 5 .  
Although undertaking energy balances on a national scale requires detailed 
investigation into supply and demand networks, as well as consideration of power 
generation efficiencies, etc. the balance undertaken here has been simplified.  
This has partly been necessitated by data inadequacies, and partly by the fact that 
much of the energy balance template is simply not relevant to the EMA.  For 
example, the Municipality contains no power stations, and imports all its solid fossil 
fuel in the form of coal.  Very little data is available regarding existing renewable 
projects within the EMA, although it is known that solar water heating is being 
used in some households.  The renewable energy section of the energy balance is 
largely left empty pending improvements in future data collection practices. 

2.2 Data 

The data included in eThekwini Municipality’s energy balance are elaborated and 
explained within each of the demand-side and supply-side sections of this report.  
It is presented in units of Terajoules (TJ) on a gross calorific value basis. 

2.3 Energy Balance 

The energy balance is presented in Table 2.3.

                                                 
5 IEA Statistics Manual, 2005 
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Table 2.3: Aggregated Energy Balance for eThekwini Municipality 

Terajoules (TJ) on a gross calorific value basis. Parentheses indicate negative figure. 
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Indigenous Production - - - - - - - 1,386 - - 1,386 

Imports 42,370 854,400 - 1,938 - - - - 40,839 - 939,547 

Exports (26,730) (226,920) (502,478) - - - - - - - (756,128) 

International Marine Bunkers - - - - - - - - - - - 

Stock Changes - - - - - - - - - - - 

Total Primary Energy Supply 15,640 627,480 (502,478) 1,938 - - - 1,386 40,839 - 184,805 

Transfers - - - - - - - - - - - 

Electricity Plants - - - - - - - - - - - 

CHP Plants - - - - - - - - - - - 

Heat Plants - - - - - - - - - - - 

Gas Works - - - - - - - - - - - 

Petroleum Refineries - (627,480) 608,655 - - - - - - - (18,825) 

Coal Transformation - - - - - - - - - - - 

Liquefaction Plants - - - - - - - - - - - 

Other Transformation - - - - - - - - - - - 

Own Use - - (27,311) - - - - - - - (27,311) 

Distribution Losses - - - - - - - - (1,938) - (1,938) 

Total Final Consumption 15,640 - 78,866 1,938 - - - 1,386 38,901 - 136,731 

Industrial, Commercial and Agricultural sectors 15,640 - 7,374 1,938 - - - - 22,254 - 47,206 

Transportation sector - - 68,992 - - - - - - - 68,992 

Other sectors - - - - - - - - 475 - 475 

Public Services - - - - - - - - 2,388 - 2,388 

Residential - - 2,500 - - - - 1,386 11,930 - 15,816 

Non-Specified (all Eskom customers within the EMA) - - - - - - - - 1,854 - 1,854 

Non-Energy Use - - - - - - - - - - - 

Electricity Generated-GWh - - - - - - - - - - - 

Heat Generated-TJ - - - - - - - - - - - 
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2.4 Emissions 

Emissions resulting from on-site combustion of fossil fuels, and from the use of 
fossil fuels for power generation, fall broadly into two categories.  The first is a 
group of local pollutants which have detrimental effects upon the breathable 
atmosphere and human health; these include Sulphur Dioxide, NOx, Ozone, 
Carbon Monoxide and particulate matter.  The second is Carbon Dioxide (CO2).  
Whilst CO2 does not cause direct harm to human health it is the major contributor 
worldwide to Climate Change, the long-term effects of which are well-documented 
elsewhere.  It is important to remember that although electricity is frequently 
perceived as a clean energy source, creating no local pollutants, the effects of 
power generation and use are indeed felt elsewhere in South Africa and beyond. 

2.4.1 Local Pollutants 

The eThekwini Municipality commissioned the Continuous Air Quality Monitoring 
network in December 2003, as one of the major elements of its Air Quality 
Management System and the South Durban Multi-point Plan.  The primary 
objectives of the network are to quantify the quality of air in South Durban, 
measure compliance with air quality standards and provide a means of verification 
for dispersion models.  The network consists of twelve air monitoring stations as 
shown in Figure 2.4.  

Figure 2.4.1: Location of air monitoring and meteorological stations in the EMA6 

 

                                                 
6 Reproduced from eThekwini Air Quality Monitoring Network, Annual Report 2005 



 
 Ethekwini Municipality State of Energy Report 2006 

10 

The network instruments continuously measure the priority pollutants sulphur 
dioxide (SO2), oxides of nitrogen (NOx), particulate matter less than 10 microns 
(PM10), ozone (O3) and carbon monoxide (CO). In addition, measurements of 
total reduced sulphur (TRS) are also conducted. All analysers are designated 
under USEPA regulations and air quality compliance is assessed by comparing 
the results of the monitoring with the limit values contained in SANS 1929. 

The results of data captured during 2005 are summarised in the following 
paragraphs.  It should be noted that not all stations record data for all emissions, 
but that the data illustrated here represent summaries of all quantitative 
information available. 

Sulphur Dioxide (SO2) 

SO2 is a colourless gas that has a pungent, unpleasant odour.  It is produced 
primarily by the burning of fossil fuels domestically and in industry, and secondarily 
by vehicles. Exposure to SO2 in ambient air has been associated with reduced 
lung function and an increased incidence of respiratory diseases, amongst others. 

The average monitored concentrations and exceedances for 2005 and 2004 are 
shown in Table 2.4.1.1. 

Table 2.4.1.1: 2004 - 2005 SO2 monitoring results7 
Annual Average 

ppb 
10-minute 

exceedances 
(>191ppb) 

24-hour 
exceedances 

(>48ppb) 

 
Monitoring 

Station 

2005 2004 2005 2004 2005 2004 

Prospecton 6.7 7.2 0 0 0 0 

Southern Works 16.2 22.2 240 796 14 34 

Settlers 11.4 13.0 170 149 8 7 

Ganges 10.0 12.4 0 5 0 2 

Grosvenor 5.1 7.5 3 4 0 0 

Wentworth 12.2 16.3 48 58 2 7 

Jacobs 10.5 13.7 6 2 0 5 

Ferndale 1.8 3.2 0 0 0 0 

Total   467 1,014 24 55 

The notable trend at all stations is a decrease in average SO2 levels from 2004 to 
2005, in particular at Southern Works.  This is primarily attributable to the 
commissioning of the SO2 scrubber at Mondi Business Paper during May 2005.  
This single initiative was responsible for the largest annual reduction in SO2 
emissions in the eThekwini Municipality and the 2005 SO2 annual average at 
Southern Works is expected to reduce yet further in 2006 as the scrubber will have 
been in operation for the full calendar year. 

                                                 
7 Data from eThekwini Air Quality Monitoring Network, Annual Report 2005 
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Wentworth, which was previously highlighted as an area of concern, experienced 
a 25% reduction in average SO2 levels between 2004 and 2005. This trend needs 
to continue in coming years to serve as evidence of improving air quality in the 
area. The low value of 1.8 ppb measured at Ferndale is indicative of the absence 
of large scale industrial activity in the northern areas of the Municipality. 

At Settlers the number of daily and 10-minute exceedances increased from 2004 
to 2005.  Several of these exceedances were attributable to process upsets at the 
Engen refinery in 2005. 

The major source of SO2 pollution in South Durban is industry via fossil fuel 
combustion emissions.  The overall picture with respect to SO2 exceedances looks 
positive, with a 54% total reduction in the number of 10-minute exceedances and a 
56% total reduction in the number of daily exceedances from 2004 to 2005. 

Oxides of Nitrogen (NOx) 

Nitrogen dioxide is a highly toxic, reddish brown gas that is created primarily from 
fuel combustion associated with industrial processes and vehicles.  It creates an 
odorous brown haze that causes eye and sinus irritation, blocks natural sunlight 
and reduces visibility.  It can severely compound respiratory illnesses.  Nitrogen 
dioxide contributes to the creation of acid rain and adversely impacts forests and 
other ecosystems.   

The average monitored concentrations and exceedances for 2005 and 2004 are 
shown in Table 2.4.1.2. 

Table 2.4.1.2: 2004 - 2005 NOx monitoring results8 
Annual Average  

ppb 
1-hour exceedances 

(>106ppb) 
 

Monitoring 
Station 

2005 2004 2005 2004 

Southern Works 10.3 15.0 0 6 

Ganges 21.0 22.0 4 9 

King Edward 17.4 19.4 5 9 

Warwick 21.0 23.8 1 3 

Wentworth 12.1 12.9 4 3 

City Hall 18.9 20.0 0 6 

Jacobs 17.6 18.4 3 4 

Ferndale 8.6 12.7 1 0 

Total   18 40 

 

                                                 
8 Data from eThekwini Air Quality Monitoring Network, Annual Report 2005 
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It is notable that there was an overall decrease in the number of exceedances 
from 40 in 2004 to 18 in 2005.  According to the Air Quality Monitoring network, 
the underlying reasons for this are not clear, but the trend will be monitored in 
future years.  Diurnal trends show an increase in NOx concentrations in the 
morning and a decrease after midday, followed by an increase again in the 
afternoons.  This corresponds with traffic volumes during the morning and 
afternoon peak hours. Also clear is the very high nitrogen dioxide concentrations 
at the traffic stations compared with the industrial stations. This implies that the 
major source of nitrogen dioxide is traffic. 

Particulate Matter (PM10) 

PM10 is a measure of fine particulate matter in the air, less than 10 micro-metres in 
diameter. These particles can enter the lung and have been linked to adverse 
health effects. The stations selected to measure PM10 include two traffic stations 
(Ganges and City Hall), one industrial station (Wentworth) and two background 
stations (King Edward and Ferndale).  The average monitored concentrations and 
exceedances for 2005 and 2004 are shown in Table 2.4.1.3. 

Table 2.4.1.3: 2004 - 2005 PM10 monitoring results9 
Annual Average  

µg/m3 

24-hour exceedances 
(>75µg/m3) 

 
Monitoring 

Station 
2005 2004 2005 2004 

Wentworth 37.9 39.1 24 27 

Ganges 43.1 46.4 32 36 

City Hall 37.7 38.1 17 21 

King Edward 36.9 37.6 22 21 

Ferndale 32.9 39.7 8 18 

Total   103 123 

All stations experienced several 24-hour exceedances of the 75 µg/m3 daily limit 
value.  The number of 24-hour exceedances is considered too high and will result 
in the health and wellbeing of human beings being compromised.  Ganges 
recorded the highest annual average, and it is the only station that exceeded the 
annual limit value.  This confirms the view that traffic in South Durban has a 
greater impact on PM10 levels than industrial activity, albeit by a relatively small 
margin. 

The annual exceedance at Ganges is a source of concern as this represents a 
negative impact on the surrounding residential areas that are densely populated 
and on the school pupils and teachers of the Ganges Secondary School.  The 
monitoring has highlighted PM10 as a problem pollutant in Durban and will require 
a more concerted effort to address in future. 

                                                 
9 Data from eThekwini Air Quality Monitoring Network, Annual Report 2005 



 
 Ethekwini Municipality State of Energy Report 2006 

13 

Ozone (O3) 

Ground level ozone is formed in air by the photochemical reaction of sunlight, 
nitrogen oxides (NOx), and a variety of volatile organic compounds (VOC).  Ozone 
is measured because it is a precursor of volatile organic compounds, and it has a 
negative effect on the respiratory systems of human beings.  Ozone is classified 
as a priority pollutant.  Ozone limit values are thus contained in SANS 1929. 
However, these are reported as 1-hour (102 ppb) and 8-hour (61 ppb) limit values, 
in the absence of annual limit values. 

Continuous measurements of ozone are performed at two stations, an industrial 
station (Wentworth) and a background station (Alverstone).  The average 
monitored concentrations and exceedances for 2005 and 2004 are shown in Table 
2.4.1.4. 

Table 2.4.1.4: 2004 - 2005 O3 monitoring results10 
Annual Average  

ppb 
1-hour exceedances 

(>102ppb) 
8-hour exceedances 

 (>61ppb) 
 

Monitoring 
Station 

2005 2004 2005 2004 2005 2004 

Alverstone 25.6 23.7 1 0 11 2 

Wentworth 14.7 14.8 0 3 0 2 

Total   1 3 11 4 

The data shows a drastic increase in the number of 8-hour exceedances at 
Alverstone in 2005 when compared 2004.  There were no exceedances at 
Wentworth.  Monthly analysis of data at these two stations has not yet revealed 
any seasonal trends, and further effort is required in future in order to establish the 
underlying reasons behind these results. 

Carbon Monoxide (CO) 

CO is a traffic pollutant and as such is only measured at the Warwick traffic 
station, which is located at curb-side in the Warwick Avenue Triangle.  The 
average monitored concentrations and exceedances for 2005 and 2004 are shown 
in Table 2.4.1.5. 

Table 2.4.1.5: 2004 - 2005 CO monitoring results11 
Annual Average  

ppb 
1-hour exceedances 

(>26ppb) 
8-hour exceedances 

 (>8.7ppb) 
 

Monitoring 
Station 

2005 2004 2005 2004 2005 2004 

Warwick 2.3 1.7 3 0 7 0 

 

                                                 
10 Data from eThekwini Air Quality Monitoring Network, Annual Report 2005 

11 Data from eThekwini Air Quality Monitoring Network, Annual Report 2005 
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Noted above is a 35.3% increase in the annual average in 2005 as compared to 
the annual average in 2004.  In addition, the 2005 maximum 1-hour and 8-hour 
values were reportedly higher when compared to 2004.  All three 1-hour 
exceedances occurred in the winter month of July at 8am.  This can be attributed 
to the high peak hour traffic and poor dispersion conditions during winter.  It also 
bears testimony to higher incidences of traffic congestion and a greater number of 
road vehicles in use. 

According to the Air Quality Monitoring Network, the greatest challenge that lies 
ahead is in addressing traffic pollution, which the results of monitoring has proved 
to be a source of concern.  This is going to require a far more integrated approach 
involving all levels of government, the public and the private sector. 

2.4.2 Carbon Dioxide (CO2) 

Carbon Dioxide is the most important of a group of gases collectively termed 
Greenhouse Gases (GHG).  Whilst CO2 is a bi-product of many naturally occurring 
processes, such as respiration, it is the human-induced upset of the natural 
balance of these gases in our atmosphere which contributes towards Climate 
Change.  Other GHG include N2O, methane and some refrigerants and 
propellants.  From an energy perspective, CO2 is perhaps the most readily 
influenced GHG by means of enhanced energy efficiency, fuel-switching and 
increased use of renewable sources. 

Global human-induces climate change has been recognised by the international 
scientific community for some years, and the Inter-governmental Panel on Climate 
Change (IPCC) acknowledges climate change as a reality.  Changes in the 
balance of worldwide climate have already been observed and it is likely that 
climate change will have a profound impact upon all facets of human existence in 
South Africa.  EThekwini Municipality initiated a study, in conjunction with the 
CSIR, to better understand those specific impacts which may be expected in 
Durban in the future, and how serious these impacts may be.  The findings of the 
study are summarised here12: 

Temperature 

Recent trends show that Durban is getting warmer.  Data indicate that Durban is 
likely to experience an increase in monthly maximum temperature of 2 - 3oC.  
Predictions further indicate that daily minimum temperature foe all months will be 3 
– 4oC higher than those currently experienced. 

Rainfall 

Although rainfall is predicted to rise slightly, the distribution and pattern of rainfall 
will alter such that Durban will experience longer dry-spells interspersed with 
shorter periods of intense rainfall. 

 

                                                 
12 Source: Climatic Future for Durban, CSIR, 2005 
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Water Availability 

Water availability in the Mgeni River Catchment area is predicted to decrease by a 
volume equivalent to Midmar Dam during 2070 – 2100.  This problem will be 
compounded by the likelihood of population migration from drier areas of the 
country into the eThekwini area.  This will lead to a reduction in water availability 
for human consumption and for industry.  Agriculture may also be affected, with 
changes in rainfall and temperature having a particular impact on the poorer 
communities and subsistence farming. 

Sea Level 

Data for Durban indicate that between the present time and 2100, the sea level is 
expected to rise by 44cm.  The CSIR have generated detailed models of how this 
may impact the city.  The findings indicate that a number of important economic 
and tourism centres along the coast will be affected by the rise in sea level and the 
resultant damage to infrastructure and vegetation.  In addition, extreme events 
such as storms and flooding may result in the average high-tide levels to extend 
beyond those modelled and place a significant proportion of the population and its 
infrastructure at risk. 

Health 

A number of health related problems are likely, including an increase in malaria 
and cholera in areas where rainfall intensity increases and flooding occurs. 

The eThekwini Environmental Management Department has considered the 
challenges which are placed upon the city by the threat of climate change.  An 
assessment of the city’s Integrated Development Plan (2003 – 2007) was 
subsequently undertaken and a series of responses prepared to address those 
challenges.  One of the objectives of this State of Energy Report is to establish 
baseline data against which the effectiveness of the city’s responses may be 
measured at some future point.  It is also an objective to pinpoint data weaknesses 
and suggest format for improvements. 

The CO2 emissions data presented below have been established for the entire 
Municipality based upon sectoral end-use energy data and the emissions factors 
stated earlier.  Data weaknesses are discussed within those sections of this report 
relating to end-user energy data. 

It can be seen from Table 2.4.2.1 that industry is the major contributor to CO2 
emissions for the EMA, with electricity accounting for around 63% of the industry 
total.  Road based transport accounts for 25% of the municipal total, making it a 
priority area for attention both for global CO2 emissions and local pollutants.  
Electricity usage in the households sector is a further area worthy of attention, 
accounting for over 16% of the total emissions footprint. 
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Table 2.4.2.1: CO2 emissions by energy end-users 
End-users/Sectors GJ/annum tCO2e/annum tCO2 % 

Household Electricity 11,930,068 2,949,614  

Household Paraffin 2,350,946 130,619  

Household Biomass 1,386,000 0  

Household LPG 151,780 8,855  

Household Sub-total 15,818,794 3,089,087 17 

Local Authority Electricity 2,387,665 590,331  

Local Authority Sub-total 2,387,665 590,331 3 

Industry Electricity 24,641,222 6,092,345  

Industry Paraffin 1,827,655 101,545  

Industry LPG 1,999,690 116,658  

Industry Coal 15,640,000 1,303,438  

Industry Fuel Oils 3,548,583 256,307  

Industry MRG 1,937,963 102,290  

Refinery Gas 27,311,558 1,517,430  

Industry Sub-total 76,906,661 9,490,012 53 

Transport Petrol 33,792,932 2,253,042  

Transport Diesel 32,209,445 2,236,946  

Transport Aviation Fuel 2,990,059 199,353  

Transport Sub-total 68,992,436 4,689,342 26 

Total (Sectors) 164,105,556 17,858,771 100 

The data shown above is presented in the following illustrations by end-use energy 
type: 

Table 2.4.2.2: CO2 emissions by energy type 
End-use energy source tCO2e/annum tCO2 % 

Electricity 9,632,290 54 

Paraffin 232,163 1 

LPG 125,512 1 

Fuel Oils 256,307 1 

Coal 1,303,438 7 

Methane Rich Gas 102,290 1 

Refinery Gas 1,517,430 8 

Petrol 2,253,042 13 

Diesel 2,236,946 13 

Aviation Fuel 199,353 1 

Total 17,858,771 100 
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Figure 2.4.2.3: Percentage CO2 emissions by energy type 
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The chart above clearly shows that electricity is responsible for the majority of CO2 
emissions accountable to eThekwini’s energy use footprint. 

It is important to note that in addition to the Municipality power supply from 
eThekwini Electricity, there are a number of end-users who receive their electricity 
directly from Eskom, and so do not fall within the bulk of data presented within this 
report.  It is known that these Eskom customers number 85 business connections 
and 28,400 domestic connections, with a combined annual usage equivalent to 
approximately 5% of the total supply by eThekwini Electricity.  This indicates that 
the total end-user electricity supply requirement for the EMA is in the order of 
10,806,500MWh per annum (38,900TJ/annum).  Whilst this total is reflected in the 
overall Energy Balance for the Municipality, it cannot be accurately accounted to 
demand side users and is excluded from any detailed analyses within this report. 

Ethekwini Municipality undertakes a periodic GHG emissions inventory attributable 
to internal (council) energy usage and methane emissions from DSW-operated 
landfill sites.  It is recommended that the functionality of this inventory be 
expanded to include all sectors’ emissions as part of an ongoing programme of 
GHG monitoring and targeting. 
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3. Sector Energy Demand 

3.1 Introduction 

This section deals with energy consumption from the users’ perspective.  The 
importance of addressing the Demand Side, as it is termed, is of paramount 
importance when considering energy strategies and outcomes on a local scale.  
Whilst Supply Side data is frequently readily available (from the distribution 
companies, for example) the same cannot be said for demand side data.  
Experience has shown that information on sectoral energy demand can be difficult 
to access and even more difficult to interpret.  Quite frequently end-users are 
reluctant to divulge energy statistics on the grounds of sensitivity, or confidentiality, 
and sometimes it is found that the data requested is simply not recorded or not 
available at all. 

The data presented here, therefore, have been established from numerous 
sources which are referenced accordingly.  No attempt is made to verify these 
data by spot surveys or audits, as these activities are outside the scope of this 
report.  It is worth noting, therefore, that the validity of the information contained in 
this section is subject to the accuracy of the specific methodologies which were 
employed in their calculation.  No account can be made for inadequate or 
unrepresentative data collection, nor can allowance be made for errors in the 
presentation of the original data itself.  All steps have been taken to reproduce the 
source data in their original context and any subsequent analyses are made with 
the best information available at the time. 

Despite data weaknesses, the strengths of a demand-led approach are significant.  
In particular is the enhanced ability to identify specific sectoral trends and 
opportunities for energy efficiency and DSM.  When considering the demand side 
in collaboration with sector variables (i.e. industrial GDP or vehicle mileage) it is 
also possible to derive sectoral energy indicators which describe the present and 
past performance of that sector.  Such indices are invaluable for tracking progress 
with regard to efficiency targets, and for making inter-sectoral comparisons 
between similar industries or transport modes, for example. 

Analysis of the energy demand, by sector, is the departure point for discussion of 
the State of Energy in the EMA.  A necessary component, therefore, is a 
comprehensive demand-side energy database.  Data should be disaggregated as 
far as possible within each sector; the greater the level of disaggregation the 
greater the validity and value of subsequent sectoral analyses.  Presently, 
however, there is no central location within the Municipality responsible for data 
collection, and future consideration must be given as to where this function should 
reside. 

In each of the sectoral analyses which follow – Household, Local Authority, 
Industrial and Commercial and Transport – an overview is given of the sector, 
followed by presentation of available data with recent trends and energy efficiency 
initiatives undertaken.  Each section closes with a listing of Sustainability 
Objectives identified under headings of Environmental, Economic and Social 
sustainability. 



 
 Ethekwini Municipality State of Energy Report 2006 

19 

3.2 Household Energy Demand 

3.2.1 Household Sector Overview 

The population of eThekwini Municipality is some 3 million people made up of 
diverse cultural groupings emanating from a variety of historical backgrounds. 
Blacks, Indians, Whites and Coloureds form the main ethnic groupings, together 
with a small but growing percentage of people of other Asian origin.  The 2001 
Census estimates an unemployment rate of 28% of the 2.1 million residents within 
the employment age group of 15 to 65 years.  However, some estimates report 
this figure to be as high as 40%.13 

Population 

Approximately 40% of the total population is classified as ultra poor (earning less 
than R1,156 per month), or poor (earning between R1,156 and R1,834 per 
month).  A summary of households and population is given below in Table 3.2.1.1.  
The population total is then further disaggregated into numbers and percentage by 
age group in Table 3.2.1.2.  It should be noted that much of the data shown here 
have been sourced from the findings of the 2001 National Census, and its 
accuracy cannot be verified. 

  Table 3.2.1.1: Household numbers and population14 
Statistic Estimate Source 

Number of Households 786,749 Census 2001 

Total Population 3,090,125 Census 2001 

% ultra poor or poor 40% IDP 2005/2006 

% unemployment 47% IDP 2005/2006 

Table 3.2.1.2: Population by age group15 
Age Bracket Estimate % 

0 – 4 273,117 9 

5 – 14 581,411 19 

15 – 34 1,227,573 40 

35 – 64 879,102 28 

>65 128,922 4 

Total 3,090,125 100 

 

                                                 
13 eThekwini Municipality IDP, 2005/2006 

14 Sources: Census 2001 and eThekwini Municipality IDP 2005/6 

15 Census 2001 



 
 Ethekwini Municipality State of Energy Report 2006 

20 

Earnings 

Table 3.2.1.3 provides an overview of the population income profile per annum for 
2001.  Note that this table refers only to those sections of the population which are 
economically active and which lie within the normal employable bracket of 15 – 65 
years of age. 

Table 3.2.1.3: Ethekwini 2001 income profile16 
Number of people Income Range 

Male Female Total 

% 

No income 8,401 8,498 16,899 2 

R1 – R400 23,019 38,861 61,880 8 

R401 – R800 48,744 61,824 110,568 14 

R801 – R1,600 110,688 78,303 188,991 24 

R1,601 – R3,200 109,138 63,214 172,352 22 

R3,201 – R6,400 74,161 55,755 129,916 17 

R6,401 – R12,800 44,238 22,986 67,224 9 

R12,801 – R25,600 17,735 5,047 23,782 3 

R25,601 – R51,200 5,419 1,456 6,875 1 

R51, 201 – R102,400 1,671 801 2,472 <1 

R102,401 – R204,800 915 363 1,278 <1 

R204,801 or more 560 137 697 <1 

Total 445,689 337,245 782,934 100 

Employment 

Table 3.2.1.4, overleaf, provides an overview of employment statistics within 
various economic sectors.  At present, only 33% of people are employed in the 
formal sector, with the manufacturing sector having the greatest employment 
numbers. 

The major manufacturing sector employers are automotive, pulp and paper, 
chemical and food and beverage.  These sectors also have the greatest potential 
to increase employment levels.  Around half of manufacturing jobs, however, are 
in the declining industries such as textiles. 

To meet the Municipality’s vision, 67% of economically active people need to be 
employed in a healthy and growing formal sector. 

                                                 
16 Census 2001 
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Table 3.2.1.4: Employment profile for 200117 
Employment Sector Population % 

Manufacturing 157,837 20 

Community, social and personal services 148,584 19 

Wholesale and retail trade 133,037 17 

Finance, real estate and business services 87,005 11 

Undetermined and Informal 77,048 10 

Private households 68,234 9 

Transport, storage and communication 50,551 6 

Construction 40,051 5 

Agriculture, forestry and fisheries 13,784 2 

Utilities supply 5,355 1 

Mining and quarrying 1,332 <1 

Other 123 <1 

Total 782,941 100 

Housing 

In terms of housing, 80% of the population live in formal dwellings with 19% living 
in informal settlements.  In total, there is in the region of 150,000 informal 
dwellings in the Municipality.  There is currently a housing backlog of 205,000 
dwellings.  It is the intention to of the Municipality to eliminate the housing backlog 
by 2015.  The dwelling profile for 2001 is provided in Table 3.2.1.5. 

Table 3.2.1.5: Dwelling profile for 200118 
Dwelling Type Number % 

House or brick structure on a separate stand or yard 384,867 49 

Traditional dwelling made of traditional materials 60,182 8 

Flat in block of flats 99,087 13 

Town/cluster/semi-detached house 48,931 6 

House/room/flat in back yard or garden 28,440 4 

Informal dwelling or shack in back yard 27,292 3 

Informal dwelling or shack not in back yard 123,098 16 

Room or flat not in back yard but on a shared property 11,423 1 

Caravan, tent, private ship or boat 3,429 <1 

Total 786,749 100 

                                                 
17 Census 2001 

18 Census 2001 
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3.2.2 Presentation of Energy Data 

Municipality energy usage data for the residential sector are currently 
disaggregated and sketchy, with no consolidated effort yet made to compile an 
accurate domestic energy usage database.  Whilst the available electricity usage 
statistics for this sector are considered to be reasonably accurate, data 
aggregation for other energy carriers has been estimated and calculated from a 
number of different sources. 

Table 3.2.2.1 shows an overview of the major energy carriers used by the 
domestic sector in eThekwini, and aligns each against the major user activities: 
cooking, heating and lighting.  It is evident that the majority of households use 
electricity as the main energy source for cooking, heating and lighting; followed by 
paraffin for cooking and heating, and candles for lighting.  Biomass and gas each 
make up small percentages of overall energy use. 

Table 3.2.2.1: Breakdown of energy source for heating, cooking and lighting in 
households in 200119 

Cooking Heating Lighting Energy 
Carrier/Source Households % Households % Households % 

Electricity 566,333 72 562,725 72 627,305 80 

Gas, LPG 12,666 2 6,255 <1 2,072 <1 

Paraffin 179,778 23 113,215 14 22,531 3 

Wood 17,930 2 55,389 7 - - 

Coal 2,501 <1 4,514 <1 - - 

Animal Dung 2,872 <1 1,531 <1 - - 

Solar 2,604 <1 2,686 <1 1,298 <1 

Candles - - - - 132,464 17 

Other 2,061 <1 40,430 5 1,075 <1 

Total 786,745 100 786,745 100 786,745 100 

Cursory analysis of the data above clearly indicates that the most important 
energy carrier, by far, is electricity.  This is followed by paraffin and, to a lesser 
extent, biomass in the form of fuelwood.  Candles remain a significant source of 
lighting for residences not yet connected to the grid electricity supply. 

The use of LPG for cooking has become somewhat more prevalent amongst 
higher-income households, but remains a small percentage of the overall picture 
due to prevailing misconceptions surrounding its safety.  The use of coal as a 
domestic fuel is far less prevalent than would be expected closer to the mining hub 
of the country (i.e. Gauteng and Mpumalanga) and the use of animal dung as a 
fuel source seems to be very limited indeed.  Renewable sources, in the form of 
solar energy, have yet to make any significant impact upon the statistics shown.  
Renewable energy is discussed in more detail elsewhere in this report. 

                                                 
19 Census 2001 
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An overall energy intensity indicator may be established using combined 
electricity, fossil fuel and biomass consumption data as a function of head of 
population.  The energy data used is broken down into its constituents in the 
following paragraphs. 

Household sector Energy Intensity Indicator 
Energy Intensity 5.12 GJ/population 

Figure 3.2.2.1 provides a graphical summary of these data by showing the 
percentage households making use of these various energy sources. 

Figure 3.2.2.1: Household energy mix20 
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Electricity 

Between 1994 and 2004 the number of households with a legal electricity 
connection rose 64%, from 325,379 to just over 532,26121.  These data account 
for both the private residential connections (317,461) as well as those connections 
to prepay customers (214,800).  In terms of energy usage data, the Municipality 
Electricity Department reports that total electricity sold during 2003 – 2004 was 
just over 10,290,977MWh of which 32.2%, or 3,313,908MWh, is accountable to 
the household or residential sector.  The residential portion may be disaggregated 
further as follows: 

Table 3.2.2.2: Electricity usage within the residential sector 
Connection classification MWh % kWh/household/annum 

Private residential connections 2,862,124 86 9,016 

Prepay residential connections 451,784 14 2,103 

Total 3,313,908 100 6,226 

                                                 
20 Ethekwini Municipality State of the Environment Report, 2004 

21 Ethekwini Municipality Electricity Annual Report, 2004 - 2004 
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Data obtained by Census 2001, however, indicate that there exist in excess of 
627,000 households within eThekwini Municipality which habitually utilise 
electricity for lighting purposes at least.  Furthermore, eThekwini Electricity 
estimates that 2% of electricity purchased by the Municipality is lost to such 
connections, amounting to a very significant unaccounted loss of 216,079MWh 
during 2003/2004.  These data subsequently lead us to a calculated figure of 
energy intensity for illegal connections of 2,274kWh/household/annum, which is 
comparable with the Prepay connection figure shown in Table 3.2.2.2. 

Paraffin 

Census data indicates that almost 180,000 households habitually utilise paraffin as 
a source of energy for cooking, heating, lighting, or a combination of all three.  As 
access to costly domestic electrical appliances is limited amongst poorer 
households, it is thought that the majority of paraffin users will fall within the low-
income household bracket.  The Energy Development Research Centre (EDRC) 
has carried out quantitative analysis of energy usage amongst low-income groups 
and Table 3.2.2.3 is extrapolated from this research.  Also shown in Table 3.2.2.3 
are the values subsequently used in Table 3.2.2.4 for estimating the overall 
household sector energy usage accountable to paraffin. 

Table 3.2.2.3: Annual paraffin consumption indicators in low income households, 
by end-usage22 

Use, litres/annum Energy, MJ/annum Energy, MJ/annum End User 

Min Max Min Max Value used 

Cooking 162 252 5,994 9,324 7,600 

Space Heating 126 196 4,662 7,236 4,700 

Water Heating 72 112 2,664 4,128 3,400 

Lighting 60 101 2,220 3,732 3,000 

Table 3.2.2.4: Annual paraffin energy usage in low income households 
End User Energy, MJ/annum Households Total GJ/annum 

Cooking 7,600 179,778 1,366,312 

Space Heating 4,700 113,215 532,110 

Water Heating 3,400 113,215 384,931 

Lighting 3,000 22,531 67,593 

Total - - 2,350,946 

It should be noted that the analysis shown here relies wholly on research data 
which was carried out by sampling methodology and which is now ten years old.  
More accurate assessment and measurement methods must be considered and 
implemented, specific to eThekwini Municipality, in readiness for future studies 
and energy efficiency monitoring. 

                                                 
22 Energy Services In low-income urban South Africa: A quantitative assessment, EDRC, 1996 
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Liquefied Petroleum Gas (LPG) 

The 2001 Census data suggests that a little over 12,600 households habitually 
utilise LPG for cooking, water heating, or both.  Summary data is shown in Tables 
3.2.2.5 and 3.2.2.6 which attempt to quantify households LPG energy usage using 
the little data available. 

Table 3.2.2.5: Annual LPG consumption indicators in low income households, by 
end-usage23 

Use, litres/annum Energy, MJ/annum Energy, MJ/annum End User 

Min Max Min Max Value used 

Cooking 266 532 7,102 14,204 10,650 

Water Heating 67 133 1,789 3,551 2,700 

Table 3.2.2.6: Annual LPG energy usage in low income households 
End User Energy, MJ/annum Households Total GJ/annum 

Cooking 10,650 12,666 134,892 

Water Heating 2,700 6,255 16,888 

Total - - 151,780 

Comments made above regarding accuracy of paraffin usage data also apply 
here. 

Fuelwood 

The use of fuelwood for cooking and heating is prevalent mainly within some rural 
and peri-urban communities.  Census data suggests that the total number of 
households utilising wood for heating is in excess of 55,000, of which some 18,000 
also burn wood for cooking purposes.  National data for fuelwood usage is 
fragmented and this study utilises information supplied by the knowledge network 
on sustainable household energy in Southern and Eastern Africa24.  According to 
data collected, the total fuelwood energy supplied to households nationally during 
1996 was equivalent to 16,822GWh and supplied 2.4million residences.  This 
implies that per household fuelwood energy demand is in the order of 7MWh per 
annum. 

Consequently, total household fuelwood energy supply for eThekwini Municipality 
is estimated to be 385,000MWh per annum (1,386,000GJ/annum). 

Candle usage for lighting 

Although Census returns provide an indication of household candle usage for the 
Municipality, supply-side data relating to quantitative information per household is 
not considered complete enough to provide a meaningful analysis here. 

                                                 
23 Energy Services In low-income urban South Africa: A quantitative assessment, EDRC, 1996 

24 http://www.sparknet.info 
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3.2.3 Regulatory and Policy Issues in the Household Sector 

Cross-sectoral policy and strategic developments are itemised in synoptic form in 
Section 5 of this report.  From a household energy perspective, however, the most 
important policy developments and statements are as follows: 

• The Electricity Basic Services Support Tariff (EBSST) was launched by the 
South African Government in 2002.  It intends to provide a minimum of 
50kWh per month per household, to the poorest sectors of the community.  
This is discussed further in Section 3.2.5; 

• National Government has declared that all households will have access to 
electricity by the year 2012, through a combination of grid, off-grid and 
decentralised grid connections; 

• Retail prices of paraffin are regulated and are VAT exempt.  Safety of 
paraffin-using appliances has become the subject of a dedicated safety 
association; 

• The DME is working with UNDP and the private sector to improve the 
distribution infrastructure of LPG and to regulate and reduce prices of 
LPG25; 

• The DME is looking at strategies which address low-smoke technologies 
for domestic fossil-fuel combustion.  This is being progressed via the 
Integrated Household Clean Energy Strategy (Section 5.3.4 refers); 

• Other relevant strategies and policies include: 

o DME White Paper on Energy; 

o DME White Paper on Renewable Energy; 

o Integrated Energy plan for the Republic of South Africa, and  

o The Energy Efficiency Strategy for South Africa. 

3.2.4 Household Energy Efficiency 

There exist many, well documented opportunities for increasing energy efficiency 
measures in most households.   Although several of these interventions do require 
some capital outlay on the part of the homeowner, such as energy efficiency 
lighting, thermal insulation, and energy efficient appliances, the majority of savings 
can be found through simple, no-cost measures.  Such home energy management 
savings could include the following: 

 

                                                 
25 LPG Challenge Initiative, DME 
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• Switching off lights in unoccupied areas of the house; 

• The use of compact fluorescent lights (CFLs); 

• Reducing hot water temperature to a minimum level; 

• Eliminating hot water usage at night-time, by using a timer; 

• Not overfilling the kettle; 

• Not overcooling the refrigerator; 

• Defrosting the deep-freezer regularly; 

• Sensible use of appliances which use large quantities of hot water, such as 
the dishwasher and washing machine. 

The list goes on.   Another important aspect to consider where household energy 
usage is concerned is the issue of appliance efficiency.  Today, most common 
domestic appliances and electronic devices are available in energy efficient 
models; these include light bulbs, refrigerators and washing machines.  The crucial 
aspect to enhancing uptake of these technologies is, however, public awareness 
of savings potential.  This is discussed in more detail below. 

Awareness and Appliance Labelling 

Appliance labelling enables the consumer to make an informed choice regarding 
the lifetime running cost of domestic goods.  Without such information being made 
readily available, and readily understood, there is little chance of householders 
reducing their monthly energy spend to a practical minimum. 

At the launch of the 2005 Energy Efficiency Month, the Department of Minerals 
and Energy unveiled the Government’s plans to introduce energy efficiency labels 
for selected domestic appliances.  Energy efficiency labels are informative labels 
affixed to manufactured products indicating products' energy performance and 
efficiency in a way that allows for comparison between similar products or 
endorses the products' use.  Each product will be tested and graded from A down 
to G (G being the poorest performing product in electricity terms). The grading A to 
G is determined by SANAS-SABS and described in the standard for each 
electrical appliance26. 

The label adopted by the DME was developed in Europe in the 1990s and is used 
in its current format in all EU member states.  China has a very similar label with 
only five levels instead of seven levels and North African countries like Tunisia 
have the same label, in terms of A to G visuals, just displayed slightly differently.  
According to the DME, the European market has seen a significant transformation 
from purchase of G to E products to main purchases currently being made within 
categories A - C. 

                                                 
26 http://www.dme.gov.za/energyWebsite/ap_lab.htm 
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The DME has made the decision to commence the roll-out programme with the 
labelling of refrigerators, which commenced during 2005.  The decision was made 
in consultation with stakeholders, including appliance manufacturers, and is based 
on the premise that most electrified households typically purchase a refrigerator as 
the first electrical kitchen appliance.  The label with the actual marking for a 
specific product will be displayed in shops on the specific appliances on display, 
and all products legally imported into South Africa, or produced in South Africa, will 
additionally carry the Energy Star as an indicator of compliance with domestic 
standards.  The DME intends to expand the scope of the labelling programme to 
include other domestic appliances in due course. 

Energy Costs 

Compared to many other countries, electricity prices in South Africa remain low in 
absolute terms.  Figure 3.2.4.1 shows how electricity rates have increased on 
average over the period 1994 to 2004.  Standard domestic rates have increased 
by around 6% per annum and prepay domestic rates by around 9% per annum, 
when averaged over 10 years.  Whilst the former has kept roughly in-step with 
inflation, the disproportional increases in the latter has arisen due to the gradual 
alignment of the credit and prepay tariff rates, which currently both stand at 
39.20cents/kWh including VAT27. 

Figure 3.2.4.1: Ethekwini average household electricity costs 1994 - 200428 
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27 Ethekwini Electricity Tariffs, 2005.  This excludes the Free Basic Electricity tariff. 

28 Ethekwini Electricity Annual Report, 2003/04 
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Data limitations have limited the level of analysis on energy consumption and 
expenditure of the poor.  Limited case studies do, however, exist which can be 
used to make assessments of these indicators.  A study carried out by the 
University of Cape Town sampled some areas within KZN, including the peri-urban 
settlement of Umgaga some 35km from the centre of Durban.  The study provides 
some useful insight into the electricity consumption and expenditure amongst 
poorer urban communities and the pertinent data is summarised below. 

Table 3.2.4.1: Monthly household energy expenditure and use (Ungaga)29 
Attribute kWh ZAR 

Average electricity expenditure - 65 

Minimum electricity expenditure - 15 

Maximum electricity expenditure - 198 

Average energy expenditure (electricity and fuels) - 97 

Average electricity usage 170 - 

Minimum electricity usage 39 - 

Maximum electricity usage 520 - 

Average total household income - 1,687 

The study reveals, therefore, that the average total energy expenditure as a 
percentage of total household income is 6% for the community studied.  It is 
noteworthy that the same study project also investigated rural communities outside 
the municipal boundary.  Here the research found that average total energy 
expenditure as a percentage of total household income is 13%, as household 
energy expenditure remains constant despite a much lower monthly income.  

3.2.5 Recent Trends in Household Energy Usage 

Energy Usage Data 

In terms of energy usage within middle-income and higher-income households, the 
status quo has remained fairly constant over the last ten years where data is 
available.  Figure 3.2.5.1 displays a chart of household energy intensity (kWh per 
month per household) for credit metered users and prepayment customers.  The 
chart shows that for credit customers (labelled Domestic) the increase over the 
period has been less than 2%, whilst for prepay customers it has been over 33%.  
This suggests, therefore, that the average energy intensity of newly electrified 
communities is on the increase.  This is thought to be due to a combination of the 
following: 

• Access to 50kWh per month Free Basic Electricity; 

• Convenience, local cleanliness and flexibility of electricity as an energy 
source; 

                                                 
29 UCT, 2002 
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• Greater affordability of basic household electrical appliances; 

• A switch away from other fuel sources seen to be hazardous or dirty, such 
as paraffin, Woodfuel and LPG. 

Figure 3.2.5.1: Ethekwini average household electricity usage 1994 - 200430 
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Impacts of the Electrification Programme 

During the 2003/2004 financial year, eThekwini Electricity Department made 
approximately 11,500 new subsidised connections to households, via its ongoing 
upliftment programme entitled Energy for All (EFA) 31 .  Areas where EFA 
infrastructure and services were installed were: Webedacht East and West, 
Umlazi, Lovu, Cato Manor, KwaDabeka, Mpumalanga, Parkgate, Mount Royal, 
Trenance Park, Bambhayi, Amouti, Quarry Heights and Siyanda.  Subsidised EFA 
connections were made at an average cost of R4,560 per household, bringing the 
total EFA expenditure to R52,7million and the total EFA connections made to date 
to just under 200,000. 

In general, the welfare of poor communities has improved significantly through 
greater access to electricity supplies.  Benefits of electrification include the 
reduction of fires from the use of paraffin and candles and the reduction of indoor 
pollution from firewood use.  Where extended outside the household context, 
electrification has also resulted in improved street lighting (and subsequently 
reduced incidences of crime) as well as numerous community benefits via 

                                                 
30 Ethekwini Electricity Annual Report, 2003/04 

31 Ethekwini Electricity Annual Report, 2003/04 
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improved energy infrastructures for clinics, schools and higher educational 
establishments. 

Free Basic Electricity (EBSST) 

The Electricity Basic Services Support Tariff was introduced during 2002 as a 
direct subsidy to the poor.  The basis of the tariff is the free provision of the first 
50kWh per month per qualifying household, thereafter a flat rate of 63.71c/kWh 
including VAT32.  The free electricity provided, therefore, equates to a household 
expenditure saving of R31.85 per month, or R382.24 per annum. 

The decision on 50kWh per month was arrived at because research showed that 
56% of electrified households nationally consume an average of 50kWh or less.  
The allowance is, therefore, intended to meet the basic supply needs of lighting, 
media access, limited water heating and basic ironing and cooking for poor 
households.  EBSST does, therefore, offer a good case study for analysing the 
adequacy of electricity subsidies. 

Two studies during the 1990s considered the ownership of electrical appliances in 
electrified rural areas.  The results (Table 3.2.5.1) show that many households 
were already using electricity for everyday appliances such as radio, TV, iron, 
kettle, hotplates and stoves. 

Table 3.2.5.1: Appliance ownership amongst electrified rural households33 
% of household with per capita income of: Appliance % of all 

households 
<R130 R130 - R270 >R270 

Geyser 5 0 2 8 

Stove or hotplate 37 10 27 53 

Kettle 32 12 25 85 

Refrigerator 43 12 28 65 

Television 47 19 33 67 

Radio or Hi-fi 87 79 85 91 

Using results of the data shown above, a general framework of household 
electricity requirements was compiled based on ownership of some basic 
appliances.  This is shown overleaf in Table 3.2.5.2. 

                                                 
32 Ethekwini Electricity Tariffs, 2005 

33 Davis and Ward, 1995; Hansmann et al, 1996 
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Table 3.2.5.2: Household electricity usage with common electrical appliances34 
Appliance Number Power rating 

W 
Usage 

Hours/day 
Usage 

kWh/month 

Light bulbs 3 60 5 28 

Radio 1 6 4 1 

1-plate stove 1 1,000 1 31 

Iron 1 1,000 0.25 8 

Total - - - 68 

The table indicates that the EBSST of 50kWh per month would constitute about 
74% of the average poor householder’s electricity consumption for lighting, 
cooking, ironing and radio.  However, the use of Compact Fluorescent Lights 
(CFLs) and LPG stoves could reduce the consumption from 68kWh per month to 
about 33 – 40kWh per month35.  Under such a scenario the LPG stove would 
replace the electric stove and lighting would consume only 7kWh per month. 

A further research project was undertaken by the University of Cape Town during 
2003, wherein a decrease in electricity usage was noted within certain rural 
communities after the introduction of the EBSST.  This may be due to complex 
factors.  For example, the average power usage may have reached saturation 
point based on the affordability of electrical appliances, or lack of funds.  

The study also identified that few households responded to EBSST by buying and 
using electrical appliances not previously used.  In such instances the result would 
likely be the same expenditure on electricity, but with increased utilisation of basic 
electrical appliances.  On the other hand, continued suppression of electricity use 
in the presence of EBSST would inevitably result in savings in household 
expenditure. 

                                                 
34 Adapted from Cowan, 2003 

35 Banks & Nkosi, 2004 
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3.2.6 Sustainability Objectives 

The following table shows those sustainability objectives which are proposed for 
the Household sector.  The table includes a brief description of each and 
objectives are grouped into sustainability headings: Environmental, Economic and 
Social. 

Table 3.2.6: Household Energy Sustainability Objectives 
Environmental 

1 Increased the uptake of efficient practices and renewable alternatives 
This is of particular importance within middle-income and higher-income 
households, where specific energy consumption is over four times that of poorer 
households.  Greater awareness is required regarding the low-cost and no-cost 
opportunities for saving which exist in almost every household. 
Renewable energy currently accounts for less than 1% of household end usage 
within the Municipality.  This does not by any means reflect the potential for 
renewable energy, but does reflect its affordability when compared to more 
traditional energy sources.  The potential use of solar reflectors for domestic hot 
water provision could have profound effects upon the future energy mix of the 
country as a whole and should be exploited as far as possible. 

2 Reduced use of dirty and inappropriate fuels 
The use of cleaner fuels should be encouraged to minimise the unnecessary use 
of polluting fuels in rural and peri-urban areas.  The replacement of fuelwood for 
cooking by LPG is a good example.  This objective links to an improvement in 
living standards and general health. 

Economic 

1 Increased the affordability of clean and safe energy sources 
Poorer households spend significant proportions of their monthly income (13% or 
more) on energy provision for domestic use.  Better awareness and a greater 
access to more appropriate energy carriers would assist in alleviating this. 

3 Encourage development of the energy efficiency sector 
It is given that an uptake of energy efficiency practice, combined with the 
increased use of energy efficient appliances in the home, will contribute to 
building a profitable energy efficiency sector within the economy.  Players would 
include efficiency advisers, equipment manufacturers, suppliers and installers, 
maintenance technicians and other artisans. 

Social 

1 Reduced incidence of fire 
The suite of SABS standards relating to the safe storage and combustion of 
paraffin, and the design of paraffin-using appliances, are currently not mandatory.  
The use of sub-standard paraffin stoves in densely populated communities is one 
of the main contributors to domestic fires within the Municipality.  This is 
considered unacceptable and the introduction of intrinsically safe appliances, or a 
move away from these fuel sources, should be encouraged. 

2 Reduced incidence of respiratory disease 
The use of inappropriate fuels in the household can be a significant contributor to 
poor health due to respiratory ailments.  Poor indoor air quality may be brought 
about by the use of dirty fuels, coupled with poorly designed and maintained 
combustion equipment and inadequate ventilation.  A switch to a combination of 
cleaner fuels and the judicial use of electricity will inevitable lessen these effects. 
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3 Improved living standards 
Improved living standards arise through better access to clean and affordable 
fuels, access and affordability of electrical services and improved air quality, both 
inside and outside the living space.  Community access to the electricity network 
also results in improved public services, such as schooling, higher education, 
sanitation and security. 

Institutional Issues 

1 Improved access to appliances for use with clean and appropriate fuels 
A barrier to the further uptake of appropriate fuels use amongst poorer 
communities is often the high purchase cost of new appliances.  Examples would 
include the purchase of new gas rings for use with LPG, or the purchase of 
replacement light fittings in the form of compact fluorescent lights (CFLs). 

2 Improve general awareness of energy efficiency 
Although householders are becoming more aware of energy efficiency potential 
within their dwellings, there exists much scope for improvement.  Further 
promotion and awareness in all areas of energy efficiency intervention should be 
considered, and institutional arrangements put in place to carry this forward.  
These could include television or radio campaigns, awareness ‘tips’ on utility 
invoices, school efficiency projects and awards, etc.  

3 Improve mechanisms to encourage uptake of renewable energy sources 
There exists huge potential for the use of renewable sources of energy within the 
domestic sector, as discussed later in this report.  The institutional barriers 
against growth in this area should be addressed as a priority and any and all 
appropriate institutional mechanisms to maximise this potential should be rapidly 
deployed.  These could include mandatory use of renewable energy in domestic 
new-builds  and retrofits, the inclusion of all externalities when establishing costs 
of energy supply solutions, the use of subsidies, etc. 

4 Introduce formalised data collection protocols 
Data associated with electricity usage in households are readily available via 
existing invoicing systems and pre-pay metering.  Data for other household 
energy sources are, however, not well documented and usage statistics are 
frequently based upon spot surveys and ad hoc research activity.  In order to 
make meaningful use of energy data and energy indicators, reliable and verifiable 
data will be necessary for all forms of energy usage and for other sector 
variables, such as household numbers, appliance ownership, etc. 

3.2.7 Sector Summary 

The EMA Domestic Sector’s annual energy usage is calculated to be 15,819TJ, 
contributing 3,089,000tonnes per annum CO2 as a direct result of electricity use 
and combustion of fossil fuels.  It is estimated that 72% of households utilise 
electricity as their primary source of energy for lighting, heating and cooking. 

A high percentage of individuals (67%) are without employment in the formal 
sector, and some 40% are classified as either poor or ultra-poor.  The basic 
human requirements for light and heat must be met regardless of income, and this 
implies that poorer households expend proportionally more on energy provision 
than their wealthier counterparts.  Indeed, research shows that the poorest in our 
community may expend as much as 13% of their income on energy provision. 

Access to household electrical goods is restricted amongst the poorest 
households due to the high capital costs.  In these circumstances alternative 
energy sources prevail, such as paraffin or fuelwood for cooking and candles for 
lighting.  The health implications of this are of concern, as the use of inappropriate 
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fuels in the household can be a significant contributor to poor health due to 
respiratory ailments.  Poor indoor air quality may be brought about by the use of 
dirty fuels, coupled with poorly designed and maintained combustion equipment 
and inadequate ventilation.  A switch to a combination of cleaner fuels and the 
judicial use of electricity will inevitable mitigate these effects. 

The application of energy efficiency practices is considered to be one of the most 
potentially influential impacts upon energy usage in this sector.  Awareness is, 
however, still in its developmental stages and many households think no further 
than the compact fluorescent light-bulb as a means to improve energy efficiency.  
Although the introduction of appliance efficiency labels is ongoing and may go part 
way to redress the situation, what is required in the long-term is a sustainable 
approach by all spheres of government to empower citizens through knowledge 
and the provision of incentives. 
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3.3 Local Authority Energy Demand 

3.3.1 Local Authority Sector Overview 

Ethekwini Municipality controls, or has a direct impact upon, many activities and 
functions within the city and the EMA.  The annual municipal budget is some 
R12.3billion and the city employs in excess of 18,900 permanent staff members.  
The following purpose statement and vision outline the broad strategic objectives 
of the Municipality: 

Purpose Statement 

The purpose of the eThekwini Municipality is to facilitate and ensure the provision 
of infrastructure, services and support, thereby creating an enabling environment 
for all citizens to utilise their full potential, and access opportunities which will 
enable them to contribute towards a vibrant and sustainable economy with full 
employment, and thus create a better quality of life for all. 

Vision 

By 2020 the eThekwini Municipality will enjoy the reputation of being Africa's most 
liveable city, where all citizens live in harmony. This vision will be achieved by 
growing its economy and meeting people¹s needs so that all citizens enjoy a high 
quality of life with equal opportunities, in a city that they are truly proud of. 

The local authority’s main functions which account for the majority of energy usage 
are as follows: 

• Electricity for administrative and public buildings; 

• Electricity for water and wastewater treatment; 

• Electricity for streetlights; and 

• Petrol and diesel for the municipal vehicle fleet 

The first three of these are considered in this section of the report; the latter is 
included within the section dealing with transport energy demand. 

Public Buildings 

Public buildings owned and operated under the jurisdiction of eThekwini 
Municipality comprise all administrative centres and office accommodation, as well 
as public libraries and some leisure facilities.  This sector accounts for over 
30million kWh electricity usage per annum and contributes some 5% to the 
Municipality GHG output, at over 27,000 tonnes CO2 equivalent per annum.  In 
considering the nature of energy use within the built environment, and based upon 
case studies from elsewhere, the Environmental Management Department 
recognised that this sector could prove to be an ideal starting-point for a 
Municipality-wide energy efficiency drive.  This is discussed later. 
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Wastewater Treatment 

EThekwini’s water and wastewater treatment facilities (WTW) combined annual 
electricity requirement is in excess of 32million kWh.  There are 27 wastewater 
treatment works currently in operation, with a total treatment capacity of 
720Ml/day.  As of 2004, the utilization of the works was at 64.5%, suggesting an 
average operational capacity of 464Ml/day.  Several of the larger wastewater 
treatment works include an anaerobic digestion process generating methane, in 
the form of biogas, as a by-product.  It is estimated that the energy content of this 
biogas is equivalent to some 216,000GJ, on an annual basis.  The range of site 
sizes and complexities is such that the largest seven sites (in terms of energy 
usage) can account for in excess of 65% of the WTW sector’s energy requirement 
as a whole.  This fact could enable significant improvements to be implemented 
within this sector by addressing a relatively small number of sites. 

3.3.2 Presentation of Energy Data 

The majority of data presented in this section have been sourced from the most 
recent Greenhouse Gas Emission Survey carried out by Ecoserv.  The survey 
results give data for the 2004 calendar year, and relate to energy usage and GHG 
emissions resulting from non-transport activities under the jurisdiction of eThekwini 
Municipality.  The activities covered here, therefore include administration, water 
treatment and wastewater treatment, electricity distribution, street-lighting and 
other municipally-operated services such as Durban’s libraries and public leisure 
centres.  Data relating to eThekwini Municipality’s transport services, such as 
public transport and refuse collection, are detailed in Section 3.5. 

Table 3.3.2.1: Municipality energy usage data, 200436 
Municipal Sector Energy 

GJ 
Energy 

kWh 
Energy 

% 
CO2 

tonnes 

Buildings 110,071 30,577,723 4.6 27,214 

Water & Sanitation 115,689 32,138,404 4.9 28,603 

Streetlights 315,360 87,607,008 13.2 77,970 

Distribution Losses 1,846,545 512,970,353 77.3 456,543 

Total 2,387,665 663,293,488 100.0 590,331 

With reference to Table 3.3.2.1, the following points should be noted: 

• Distribution losses are calculated here based upon data presented by 
eThekwini Electricity for the year 2003/4.  Losses are given as 4.98% of 
total power purchased by the Municipality from Eskom.  It should be 
borne in mind, therefore, that the Municipality is accountable for all 
losses throughout the EMA power distribution network, regardless of 
who the end user is.  These losses are accountable to resistance losses, 
step-down losses and some electricity theft; 

                                                 
36 eThekwini Municipality Greenhouse Gas Inventory, 2004 
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• The Municipality GHG Emissions Inventory report calculates CO2 
emissions using formulae built-into the proprietary software specified for 
the specific purpose.  The data shown above uses the CO2 conversion 
coefficient for grid-based electricity in South Africa, 0.89kgCO2/kWh. 

Using the energy data presented above, and taking energy intensity variables for 
public buildings and wastewater treatment to be total office floor area (m3) and 
operational WTW capacity (Ml/annum) respectively, the following energy indicators 
can be derived for local authority operations:  

Local Authority Energy Intensity Indicators 
Large Public buildings Energy Intensity 0.64 GJ/m2 

WTW Energy Intensity 0.68 GJ/Ml 

The energy intensity data for large public buildings has been taken from the survey 
information gathered as part of the CCP programme, described later in this 
section.  The Energy Intensity indicator is aggregated from the following data: 

Table 3.3.2.2: Large public buildings energy usage data and Energy Intensity 
(EI)37 
Building name Energy 

GJ 
Energy 

kWh 
Floor Area 

m3 
EI 

GJ/m3 

City Engineers 8,768 2,435,700 14,287 0.61 

Florence Mkhize 13,610 3,780,600 17,424 0.78 

Water & Sanitation 6,183 1,717,656 6,900 0.90 

City Health 3,763 1,045,040 11,200 0.34 

Municipal Library 4,300 1,194,586 7,566 0.57 

Total 36,624 10,173,582 57,377 0.64 

It can be seen, therefore, that there exists a large statistical spread of energy 
intensity indicators amongst the small handful of buildings where information is 
available.  The desirable and recommended course of action for eThekwini 
Municipality is to assemble an EMA-wide energy intensity indicator for all its 
building stock, on an annual basis.  The data should be normalised for ambient 
temperature variances and used as a targeting tool for energy efficiency 
improvements. 

3.3.3 Regulatory and Policy Issues in the Local Authority 

National Regulation and Policy 

Although current regulations and policies exist which relate to the supply and 
usage of energy in its various forms, by various sub-sectors, there is little of 
relevance to the Municipal authority itself.  While energy policies at national level 
do exist, they do not explicitly obligate local authorities at present.  The main 

                                                 
37 eThekwini Municipality CCP Project Report, Enviros Consulting, 2005 
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exception to this is the Electricity Distribution Industry (EDI) Restructuring Bill 
which is discussed below.  The NEES provides targets for public buildings and 
transport energy efficiency improvements, but these are currently not mandatory.  
This shortfall in policy linkage between national and local and provincial levels will 
inevitable impede implementation, given that local authorities are often the lead 
agents in such cases. 

In April 2003, the South African government released a draft Electricity Distribution 
Industry Restructuring Bill aimed at overhauling the country's fragmented 
electricity-distribution sector by separating the electricity-distribution function from 
Eskom and merging its distribution assets with those of the country's municipalities 
in order to form six Regional Electricity Distributors (REDs).  Under the draft bill, 
the municipalities would be able to contract-out the provision of electricity to the 
REDs through a Service Delivery Agreement, in order to change their role from 
one of direct delivery of electricity to overseeing the distribution of electricity by the 
REDs. 

The draft bill revises the original model, which was to merge the distribution assets 
of Eskom, and the municipal distributors to form six regional distributors to be held 
under the umbrella of a newly created, government-controlled holding structure 
called EDI Holdings, in which both parties would hold shares in accordance with 
their contribution to the new bodies. 

Under the new model, Eskom will neither control the new entities nor receive any 
compensation for the divestment of its assets and instead, the municipalities would 
hold the REDs to the exclusion of the utility.  EDI Holdings is to be established for 
an initial period of six years and mandated to consolidate the country's distribution 
sector, after which its role would be reviewed to determine any future course of 
action. 

The unbundling would enable large customers (consuming at least 100 GWh per 
year at a single site) to purchase power directly from generators of their choice, 
with smaller customers remaining obliged to purchase from regional REDs in the 
short term, with the possibility of full competition in the long term for all customers. 

Local Policy 

The main policy intentions at a municipal level are embodied within the eThekwini 
Environmental Management Policy, the eThekwini IDP and the SDB Multi-point 
Plan.  These are described in Section 5 and are not elaborated further here. 

3.3.4 Local Authority Energy Efficiency 

The most significant body of demand side energy efficiency work to be 
accomplished within eThekwini Municipality has been via ICLEI’s Cities for Climate 
Protection™ Campaign38. 

                                                 
38 ICLEI's Cities for Climate Protection™ Campaign is a component of South Africa's National Climate Change 

Project under the direction of the Department of Environmental Affairs and Tourism.  The Campaign is 
funded by the US Agency for International Development. 
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ICLEI: Local Governments for Sustainability 

ICLEI (Local Governments for Sustainability) is an international association of local 
governments and national and regional local government organisations that have 
made a commitment to sustainable development.  More than 475 cities, towns, 
counties, and their associations worldwide comprise ICLEI's growing membership. 
ICLEI provides technical consulting, training, and information services to build 
capacity, share knowledge, and support local government in the implementation of 
sustainable development at the local level.  Their basic premise is that locally 
designed initiatives can provide an effective and cost-efficient way to achieve 
local, national, and global sustainability objectives. 

ICLEI was founded in 1990 as the International Council for Local Environmental 
Initiatives.  The council was established when more than 200 local governments 
from 43 countries convened at their inaugural conference, the World Congress of 
Local Governments for a Sustainable Future, at the United Nations in New York. 

Through its international campaigns and programs, ICLEI works with local 
governments to generate political awareness of key issues; establish plans of 
action toward defined, concrete, measurable targets; work toward meeting these 
targets through the implementation of projects; and evaluate local and cumulative 
progress toward sustainable development.  ICLEI’s campaigns, programs, and 
projects promote Local Agenda/Action 21 as a participatory, long-term, strategic 
planning process that addresses local sustainability while protecting global 
common goods. Linking local action to internationally agreed goals and targets 
such as Agenda 21, the Rio Conventions, the Habitat Agenda, the Millennium 
Development Goals and the Johannesburg Plan of Implementation is an essential 
component. 

The Cities for Climate Protection Milestones 

ICLEI’s work with cities that participate in the CCP is guided by a five milestone 
process which provides a standardised means of calculating greenhouse gas 
emissions, of reducing greenhouse gas emissions and of monitoring, measuring 
and reporting performance.  The five milestones are: 

• Milestone 1: Conduct an Inventory and Forecast – a compilation of 
community and municipal energy use and waste generation; 

• Milestone 2: Set a Reduction/Avoidance Goal – usually expressed as a 
percentage reduction below the quantity of emissions released in the 
baseline year (for a reduction goal) or the forecast year (for an avoidance 
goal); 

• Milestone 3: Develop a Local Action Plan – a strategy document that 
outlines how the Municipality will achieve its reduction goal; 

• Milestone 4: Implement the Local Action Plan – focuses on the effective 
implementation of the measures identified in the Local Action Plan; 

• Milestone 5: Monitor Progress and Report Results – routinely monitor 
emissions reduction/avoidance measures through tracking and measuring. 
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To date, ICLEI has assisted seven South African cities complete inventories of 
local greenhouse gas emissions.  ICLEI also has helped the cities identify (and 
develop business plans for) measures that reduce greenhouse gas and air 
pollutant emissions associated with local buildings, water supply systems, landfills, 
transportation infrastructure, and streetlights. 

eThekwini Municipality and the CCP 

Following its first GHG emissions inventory of 2002, eThekwini Municipality 
Environmental Management Department embarked upon a multi-point awareness 
raising campaign with the overall objective of maximising the efficient use of 
energy within its offices and other corporate buildings.  The principal objective was 
to generate measurable reductions in GHG emissions.  The initiative comprised 
the following key elements: 

• Selection and appointment of a cross-disciplinary Energy Team from within 
various municipal departments; 

• Appointment of an external energy efficiency consultant to provide fast-
track training to the Energy Team on the topics of energy efficiency 
technology in buildings, energy management and energy auditing; 

• Completion of pilot energy audits by the Energy Team, under supervision 
of the consultant, together with subsequent completion of energy audit 
reports; 

• Development of an implementation plan for the recommendations made, 
and the roll-out of the programme to the remainder of the Municipality’s 
building stock; 

• Dissemination and production of case studies for promotion of energy 
efficiency within the Municipality and to the Private Sector. 

It was originally suspected that these audits would reveal a range of cost-effective 
interventions yielding a minimum of 10% energy savings for the buildings audited.  
The initial findings of two pilot audits carried out during 2004 suggested that this 
figure may actually exceed 15%, and that the combined project payback would be 
somewhat less than 5 months39. 

The Buildings Energy Efficiency Roll-out Programme 

Following the success of the pilot audits, the Environmental Management 
Department embarked upon a roll-out programme to identify and implement 
energy efficiency in within a further eleven, more diverse, buildings under the 
jurisdiction of the Municipality.  The buildings were short-listed based upon their 
energy usage intensity, and included inter alia the following: 

                                                 
39 EThekwini Municipality Sustainability Best Practice Portfolio (2005/6)  - Special Edition: Climate Change  
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• eThekwini City Hall Complex; 

• Kings Park Swimming Pool; 

• City Engineers Building Complex; 

• Durban Fresh Produce Markets. 

These buildings’ energy usage data had been assembled at a macroscopic level 
for input to the Municipality GHG Emissions Inventory.  The CCP project, however, 
delivered detailed energy usage data and power demand profiles, per building, to 
assist in the identification of energy savings opportunities.  Existing information 
systems, such as utility metering and building management software was 
evaluated for inclusion within an ongoing energy Monitoring & Targeting (M&T) 
programme. 

The energy surveys uncovered a total of 23 viable opportunities for energy 
efficiency across eleven buildings.  The options identified by the Energy Team 
were prioritised in terms of cost-effectiveness and budgetary means for all 
buildings.  The project identified replicable projects which should lead to significant 
energy savings across many of the Municipality buildings.  The results of the 
surveys are shown below: 

Table 3.3.4.1: Summary of CCP Recommendations Identified40 
Cost Number Saving kWh/yr Payback, yr CO2 Saving 

t/yr 

Low 12 1,631,200 <1 1,446 

Med 5 1,236,600 2 1,101 

High 6 2,400,500 3 2,136 

Total 23 5,268,500 2 4,683 

In synopsis, the collective simple payback on all recommendations identified is 2 
years and the simple payback on all low cost measures would be achieved 
collectively within 12 months.  Furthermore, the total energy saving identified is 
equivalent to 19% of the combined annual energy usage of the buildings.  If the 
low-cost and no-cost opportunities were considered alone, the annual saving 
would be equivalent to 6% of the combined buildings’ energy usage. 

Of the projects identified, the process of implementation is ongoing.  The table 
overleaf provides an overview of the opportunities which have been immediately 
prioritised, and indicates the stage at which each currently resides. 

 

                                                 
40 eThekwini Municipality CCP Project Report, Enviros Consulting, 2005 
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Table 3.3.4.2: Current Status of CCP Recommendations41 
 Project Description Status CO2 Saving 

t/yr 

Trim timer settings on air conditioning systems in 2 
buildings to reduce unnecessary AC operation 

Fully 
Implemented 

134 

Trim central plant timers and install new timers on 
ancillary plant to reduce unnecessary AC operation 
in City Engineers building 

Fully 
Implemented 

338 

Raise energy awareness and optimise good 
housekeeping measures amongst general staff 
occupying City Engineers building 

Ongoing 108 

Install fully automated pool cover on the heated 
outside pool at Kings Park 

Under 
development 

200 

Install air curtains or strip curtains on the access 
doors to the fresh produce market fruit halls, so as 
to reduce the amount of warm air ingress 

Under 
development 

712 

  1,492 

 

Other Energy Efficiency Initiatives – Traffic Signals 

There are 718 traffic signal stations in eThekwini Municipality comprising a total of 
50,000 incandescent Tungsten-filament bulbs, of which 30,000 are illuminated at 
any given time42.  EThekwini Transportation Authority undertook a pilot project 
replacing the incandescent fittings with Light Emitting Diodes (LED) at the traffic 
signal in Argyl Road and Stanger Street.  This result was a 73% reduction in 
electricity use for this area.  Furthermore, the signals have shown a marked 
improvement in visibility and reliability, as well as reduced maintenance. 

The project has now been expanded to replace all incandescent bulbs at a rate of 
200 traffic signals per year.  The Municipality-wide energy load saving arising from 
100% retrofit would be 1.56MW, accompanied by carbon savings in excess of 
12,000 tCO2e per annum. 

3.3.5 Recent Trends in Local Authority Energy Usage 

Landfill Gas-to-Electricity Project 

Although energy usage attributable to the waste and landfill sector is negligible, 
the overall contribution to Greenhouse Gas emissions is significant when 
considered alongside the Municipality total.  These emissions result from methane 
generated as a by-product of waste decomposition, and account for over 25% of 
GHG emissions for the EMA as a whole. 

                                                 
41 eThekwini Municipality CCP Project Report, Enviros Consulting, 2005 

42 EThekwini Municipality Sustainability Best Practice Portfolio (2005/6)  - Special Edition: Climate Change  
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Landfill gas methane emissions present a significant opportunity for landfill site 
operators in terms of potential to generate electricity from renewable sources.  
Furthermore, the prevailing ESI power pricing structure coupled with enabling 
mechanisms within the Kyoto Protocol itself, present additional financial incentives 
via the Clean Development Mechanism (CDM). 

EThekwini Municipality has been at the forefront of CDM development in Southern 
Africa by developing three Landfill gas-to-electricity projects within the jurisdiction 
of eThekwini Cleansing and Solid Waste.  Indeed, the brokering of a purchasing 
arrangement for the Certified Emission Reductions (CERs) generated from these 
projects was a first for South Africa. 

The project consists of enhanced collection of landfill gas and the use of the 
recovered gas to produce electricity at three of the Municipality’s larger landfill 
sites: La Mercy, Bisasar Road and Mariannhill.  The electricity thus generated will 
be fed into the municipal grid and replace electricity that eThekwini Electricity is 
buying from other suppliers.  Currently, the Mariannhill and the Bisasar Road 
landfills collect and flare a portion of the methane generated for local, site specific 
reasons.  The third landfill site is located at La Mercy, far away from residential 
areas, and has passive venting in place to ensure that the concentration of landfill 
gas does not reach hazardous levels.  The proposed project will substantially 
upgrade the current low efficiency of the methane collection systems at all three 
sites. 

Greenhouse gases targeted by the project are methane (CH4) and CO2.  The 
project will result in increased capture of landfill gas which is composed of about 
40-60% methane, the majority of which would otherwise be released into the 
atmosphere, progressively over time.  Furthermore, electricity generated from 
landfill gas will displace coal-derived electricity from the, thereby reducing CO2 
emissions.  Headline outputs for this project are detailed as follows43: 

• A reduction in power-plant coal combustion requirement of 80,000tonnes 
per annum; 

• Landfill GHG emissions will be reduced by 400,000tonnes per annum 
CO2e; 

• In total, the project will achieve a reduction of approximately 7.6 million 
tonnes CO2e, comprising emission reductions attributable to methane 
reduction and displaced grid electricity; 

• Over the expected 21 year lifetime of the project, the anticipated value of 
the Certified Emissions Reductions (CERs) will be R204million.  Project 
and operating costs will be R148million, resulting in a net profit to the the 
city of R57million; 

 

                                                 
43 Ethekwini Municipality Sustainability Best Practice Portfolio 2005/06 
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• The city will establish an social benefit account into which funds of some 
5% derived from the sale of CERs will be channelled.  The monies will 
be used for upliftment projects within the community and will be known 
as the CDM Project Social Benefit Fund.  The fund will be managed by a 
Committee of Stakeholders administered through the eThekwini 
Municipality; 

• The betterment of air quality and odours around the Bisasar Road 
Landfill will be significant. 

Component One of the LFG project, comprising the Mariannhill and La Mercy 
landfills is for the installation of gas recovery wells and pipes to deliver gas to a 
power generation system of up to 2MWe.  The EIA process was concluded during 
November 2005, and it expected that production will commence during the latter 
half of 2006. 

Component Two of the project is planned to commence construction by July 2006, 
following the steps of detailed project design, and Council tender and award 
processes.  It is anticipated that the project will be economically viable to the 4MW 
electrical power delivery phase. 

3.3.6 Sustainability Objectives 

The following table shows those sustainability objectives which are proposed for 
the Local Governmental sector.  The table includes a brief description of each and 
objectives are grouped into sustainability headings: Environmental, Economic and 
Social. 

Table 3.3.6: Local Authority Energy Sustainability Objectives 
Environmental 

1 Pollution Management and Waste Management 
To contribute to a sustainable economy and a clean and healthy Municipal 
environment through establishing an integrated system of pollution and waste 
management. 

Economic 

1 To minimise internal Municipality operational overheads 
By optimising energy efficiency, and therefore reducing energy usage 
expenditure, the Municipality should minimise its own operational overheads.  
This will serve as an example to other sectors, as well as ensure enhanced 
efficiency of public service delivery. 

2 Maintain and improve sectoral financial viability and sustainability 
Long term development objectives may be compromised by the effects of Climate 
Change due to infrastructure damage, expenditure on adaptation strategies, 
increased insurance costs, loss of revenue streams and loss of economically 
significant areas.  The Municipality should develop a long-term strategy for 
adaptation to Climate Disruption. 

3 To promote economic growth and job creation 
The impacts of Climate Change upon economic growth may manifest themselves 
through infrastructure damage, compromised resource availability (i.e. water), 
decreases in agricultural outputs and reduced tourism amongst others.  The 
Municipality should encourage sectors regarding the adoption of mitigation 
technologies such as energy efficiency measures and clean fuel technology.  New 
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developments and infrastructure should be designed for increased resilience and 
flexibility with respect to Climate Change.  

Social 

1 Promote Health and Safety 
To ensure the delivery of a safe and healthy living, working, recreational and built 
environment for the population of the EMA through effective management of the 
environment, including energy resources. 

2 Promote a quality living environment 
Threats to quality living brought about by Climate Change may include reduced 
availability of food and drinking water, loss of free environmental goods and 
services, infrastructure damage and coast erosion, and increased health impacts 
through climate-dependable ailments, such as malaria and cholera.  The 
Municipality should, therefore, promote an awareness of climate change (and its 
relationship with energy usage and living conditions) as part of its wider suite of 
responses to this challenge. 

Institutional Issues 

1 Promote and encourage the use of renewable energy alternatives 
One of the key objectives here will be to identify and remove the institutional 
barriers facing the wider uptake of renewable technologies, together with 
introducing appropriate measures and instruments to maximise renewable energy 
usage in the long-term. 

2 Enhance public education and awareness 
To create a culture of learning about energy and energy efficiency thus enabling 
the effective participation of all in managing, understanding and appreciating the 
environment.  This objective should be achieved by a combination of education, 
awareness-raising and active demonstration programmes. 

3 Mandate and manage data collection systems 
The Municipality will be responsible for managing data collection and processing 
as integral to its development and assessment of energy targets.  The 
Municipality would not attempt to undertake actual data collection but would be 
the lead agent in interpretation of the monitoring programme such that any 
strategic interventions could be introduced or adjusted.  This analysis would be 
undertaken in partnership with key stakeholders. 

4 Develop and manage Energy Strategy and Energy Policy within EMA 
This is seen as on of the Municipality’s key mandates and is discussed in detail 
elsewhere in this document. 

3.3.7 Sector Summary 

Excluding its transport operations, eThekwini Municipality annually uses some 
2,388TJ throughout its administrative and utility service operations, almost 
exclusively in the form of electrical energy.  Included within this total is the 
electricity distribution and transmission loss attributable to the entire power 
distribution network, which is a function of end-usage within other sectors.  The 
total, including losses, contributes just in excess of 590,000tonnes per annum CO2 
to the greenhouse gas footprint of the EMA. 

The National Energy Efficiency Strategy targets a 15% improvement in energy 
efficiency in public buildings by 2015.  EThekwini Municipality has taken the 
initiative in implementing energy improvements in some of its building stock via the 
ongoing CCP campaign.  It has demonstrated that the savings target aspired-to in 
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National strategy is more than achievable through practical interventions yielding 
favourable payback periods. 

One of the major challenges facing the Municipality in the short-term is the 
establishment of the new RED in such a manner as to ensure the ongoing and 
equitable provision of energy to its citizens in a sustainable manner. 

It is given that the Municipality will play a pivotal role in the future of energy issues 
for many years to come.  It is mandated to ensure the delivery of safe and healthy 
living, working, recreational and built environments and the potential impacts of 
Climate Change upon these has been illustrated through the Climatic Futures for 
Durban project.  Clearly the Municipality will have an important lead to play as an 
energy user, as well as being the driving force behind the local Energy Strategy 
which is proposed by this report as being the logical next step. 



 
 Ethekwini Municipality State of Energy Report 2006 

48 

3.4 Industrial & Commercial Energy Demand 

3.4.1 Industrial & Commercial Sector Overview 

As the largest and busiest port on the east coast of Africa, Durban has matured 
into a vibrant industrial and commercial hub.  Several important industrial sectors 
have made a strong foothold within the EMA, including petrochemical, automotive, 
pulp and paper, food and beverage and textiles.  Indeed, the manufacturing 
industry accounts for some 27% of the economic output of the Municipality, with 
non-industrial commercial activity making up 53% of the total.  The major industrial 
hubs are centred upon the South Durban Industrial Basin (SDB), Pinetown, 
Westmead, Phoenix and Hammarsdale.  An approximate breakdown of sectoral 
employment numbers has already been presented in Section 3.2.1 of this report.  
The table below describes the main economic sectors with the DMA by node. 

Table 3.4.1.1: Summary of key industrial areas within the DMA44 
Node Key activities and description 

Durban Central Retail and services, offices, education, tourism 

Jacobs & Mobeni, SDB Mature industrial – chemicals, plastics, textiles, food and 
beverage, engineering 

Port & Maiden Wharf Port, marshalling yards, mature industry – 
pharmaceutical, tyres 

Pinetown & New Germany Residential and mature industrial – textiles, medical 
goods, food & beverage, footwear, electronics 

Chatsworth Residential, retail and services 

Prospecton & Isipingo Mature industrial – automotive, textiles, food & beverage, 
plastics, chemicals, transport and distribution 

Westmead Light industrial 

Mowat Quarries Quarries and cement 

Queensburgh Small and medium industrial 

Springfield Park Light industrial, large retail 

Waterval Park Fresh produce, retail, services 

Amanzimtoti Residential, retail and tourism 

Glen Anil & Avoca Light industry – plastics, white goods, building materials 

Airport Area, SDB Airport & mature industry – petrochemicals, paper, fibres 

Tongaat & Maidstone Medium industry – textiles, sugar, animal feeds 

Verulam & Canelands Agric. & Medium industry – textiles, chemicals, furniture 

Effingham Industry and agriculture – sugar cane 

Kingsburgh Tourism 

KwaMashu Residential, small commercial 

Umhlanga Rocks Residential, retail and services, offices, tourism 

                                                 
44 Source: DIPA 
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Phoenix Industrial Park Medium industry – clothing, beverage, plastics 

Westville Residential, retail and services, offices 

La Lucia Residential, retail and services, offices 

Hillcrest & Highway Residential, retail and services, offices 

Umbogintwini, SDB Industry – mainly chemicals 

Mount Edgecombe Light industry, offices and residential 

Cato Manor Residential, commercial, light industry 

University & Berea Ridge Office, residential, healthcare, research and innovation 

Harrison Flats Largely undeveloped – potential for heavy industry 

Hammarsdale Mature industry – textiles, food processing 

Beachfront & Point Tourism and hospitality 

Greyville Sports and tourism 

King’s Park Sports and tourism 

In quantitative terms of economic output, the 2004 Gross Domestic Product 
(GDP45) for the EMA was just in excess of R141million46, having grown from 
R61million during 1996.  Using data adjusted for constant 2000 prices, the actual 
growth over the same 8-year period was 29%, with GDP during 2004 being 
R106.5million.  Of this total, the Municipality’s Gross Value Added (GVA47) was 
R95million (constant 2000 prices), and accounted for 66.3% of the total GVA for 
KwaZulu-Natal and 9.9% of the national GVA. 

The total GVA arising within the EMA may be accounted to the various industrial 
and commercial sectors as shown in Table 3.4.1.2: 

Table 3.4.1.2: Ethekwini Municipality GVA by sector, 2004 (constant 2000 prices)46 

Sector Sector GVA Rand Sector GVA % 

Agriculture 796,131  

Forestry, fishing and fisheries 122,501  

TOTAL Agriculture Sector 918,631 1 

Mining: coal, lignite, metal ores and others 90,569  

Food & beverage 4,001,567  

Textiles, clothing and leather 2,510,019  

Wood and wood products 2,665,292  

                                                 
45 The GDP is the total value of all final goods and services produced within the economy in a given period.  

The adjective ‘gross’ means that no provision has been made for depreciation and ‘final goods and 
services’ are used to avoid double counting. 

46 Source: Ethekwini Municipality Economic Development Unit 

47 Value added is the value of any industry’s (or firm’s) output less its purchases of intermediate products.  
Value added is also equal to what is available for distribution to the factors of production in the form of 
wages and salaries, profits, rent, depreciation allowances, interest and dividends. 



 
 Ethekwini Municipality State of Energy Report 2006 

50 

Petrochemical and rubber 5,292,026  

Other non-metallic minerals 443,031  

Metal products, machinery, appliances 2,521,952  

Electrical machinery & apparatus 830,441  

Electronic, sound & vision, medical equip. 246,026  

Transport equipment 3,414,286  

Furniture manufacture 2,194,426  

Electricity, gas, steam & heat supply 1,261,679  

Water collection, purification & distribution 630,992  

TOTAL Industry Sector 26,102,305 27 

Construction 2,791,375  

Wholesale & commission trade 3,827,278  

Retail trade & repair of goods 7,347,060  

Sale and repair of motor vehicles 2,259,134  

Hotels and restaurants 984,164  

Land and water transport 6,809,007  

Air transport and supporting activities 1,783,890  

Post and telecommunications 4,590,868  

Finance and insurance 9,272,048  

Real estate activities 7,178,957  

Other commercial activities 3,407,861  

TOTAL: Commercial Sector 50,251,642 53 

Public administration and defence activities 3,167,453  

Education 3,991,177  

Health and social work 6,425,330  

Other service activities 4,126,725  

TOTAL: Service Sector 17,710,685 19 

TOTAL 94,983,263 100 

It can be seen from the above that process industries in particular contribute an 
important part of the economic output for the Municipality.  The petrochemicals, 
food and beverage, textiles and wood and wood products sectors (including pulp 
and paper) together contribute 50% of the industry total GVA. 

In the commercial sector, retail trade, finance and real estate stand out as major 
contributors to economic output, together with the transport sub-sectors.  It is 
interesting to note that the sector which once provided a major driving force behind 
the province of KwaZulu-Natal, agriculture, is today a comparatively minor player 
in the municipal economic picture and contributes only 1% to the annual total. 
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3.4.2 Presentation of Energy Data 

The collection of energy usage data for the industry sector is problematic.  The 
data shown in this section have been derived from a number of sources.  There 
exists no consolidated format for the collection of industrial and commercial fossil 
fuels data as a whole, and the information regarding electricity usage is not 
disaggregated across sectors.  For example, an electricity user defined as 
Business & General, could by definition fall within any one of the agriculture, 
industry, commercial or service sectors.  For these reasons the data presented 
here comprises an aggregated picture which combines agriculture industry and 
commerce. 

Table 3.4.2.1: Industry, commerce and agriculture energy use summary48 
Usage Statistics Energy 

Carrier/Source Units GJ GJ % 

Electricity – Business & General 1,912,939 MWh 6,886,580 9.0

Electricity – Bulk 4,931,845 MWh 17,754,642 23.1

Paraffin 49,396,074 litres 1,827,655 2.4

LPG 74,894,764 litres 1,999,690 2.6

Coal49 643,621 tonnes 15,640,000 20.3

Fuel oils 85,302,490 litres 3,548,583 4.6

Gas (Sasol MRG) 50,999,017m3 1,937,963 2.5

Refinery Gas (refineries’ own use) 604,238Tonnes 27,311,558 35.5

Total - 76,906,661 100 

It can be seen from the above analysis, therefore, that energy usage in the 
industrial and commercial sector is dominated by fossil fuels with some 32% of 
total energy requirements being met by electricity.  It is interesting to note that 
approximately 50% of the total fossil fuel usage within EMA industrial and 
commercial sector is accountable to the internal use of refinery gas associated 
with the city’s two oil refineries.  A further 29% of fossil fuel usage is attributable to 
coal combustion across multiple sub-sectors within industry. 

The combined GVA for industry, commerce and agriculture during 2004 was 
R77.27million, at constant 2000 prices.  On this basis, the Municipality-wide 
sectoral energy intensity indicator for industry, commerce and agriculture is: 

Industry, commerce and agriculture sector Energy Intensity Indicator 
Energy Intensity 0.995 GJ/Rand GVA 

                                                 
48 Sources: Ethekwini Electricity Annual Report 2003/04, Engen Petroleum Sustainability Report 2004, South 

African Petroleum Industries Association (SAPIA), eThekwini Municipality Greenhouse Gas Emissions 
Inventory 2002, DEAT Report No TJPK/DEAT/HFO/1 

49 Includes coal tars 
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Large Energy Users – Sector Analysis of Fossil Fuel Usage 

In order to shed some further light upon the nature of fossil fuel usage with the 
larger industry sub-sectors, data have been collected relating to twelve of the 
largest energy-consuming industries inside the EMA.  All of the industries are 
located within the SDB, and data has been collected from several sources.  
Summary data is shown in Table 3.4.2.2 by industry sector and in Figure 3.4.2.3 
by fuel source. 

Table 3.4.2.2: Large industry fossil fuel use summary by Sector50 
Usage Statistics Industry Sector 

GJ % % of total 

Petroleum Refinery 28,633,161 74.6 54.8 

Chemicals 1,221,623 3.2 2.3 

Pulp & Paper 4,774,151 12.4 9.1 

Food & Beverage 3,452,657 9.0 6.6 

Fibres & Textiles 295,776 0.8 0.6 

Non-metallic Minerals 9,585 <0.1 <0.1 

Total 38,386,952 100 73.4 

Figure 3.4.2.3: Large industry fossil fuel use summary by source 
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3.4.3 Regulatory and Policy Issues in the Industrial & Commercial Sector 

Several regulatory and policy issuances exist which directly impinge upon the 
energy usage of the commercial and industrial sectors.  These include: 

                                                 
50 Sources: Harvett, 2006; DEAT, Implications of Phasing out HFO and Coal in the SDB, 2001 
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• DME White Paper on Energy; 

• DME White Paper on Renewable Energy; 

• Integrated Energy plan for the Republic of South Africa, and  

• The Energy Efficiency Strategy for South Africa; 

• The National Business Initiative Energy Accord; 

• The South Durban Multi-point Plan, and 

• The National Environment Management: Air Quality Act 

In terms of energy utilisation and energy efficiency aspects, the Energy Efficiency 
Strategy and the Energy Accords are considered to be of particular importance 
and are elaborated here. 

The NBI Energy Accord 

The Energy Accord was drafted as a voluntary agreement between industry 
signatories and the Government’s Department of Minerals and Energy.  The 
Accord itself acknowledges that improvements in energy efficiency are needed if 
the country is to remain competitive internationally whilst dealing effectively with 
potential electricity capacity shortages, environmental concerns and the steadily 
rising price of all energy sources.  The Accord, therefore, stands as a commitment 
between government and industry to support the specific objectives of the National 
Energy Strategy. 

There are over thirty signatories in total.  In context local to eThekwini Municipality, 
however, the following signatories are relevant and have presence with the EMA: 

• Mondi Paper Limited (via Anglo American Plc); 

• Engen Petroleum Limited; 

• Association of Cementitious Material Producers (ACMP); 

• Business Unity South Africa (BUSA); 

• Chemical and Allied Industries Association (CAIA); 

• National Association of Automobile Manufacturers of South Africa 
(NAAMSA); 

• Nedcor Limited; 

• The South African Breweries Limited; 

• Sanlam Limited; 

• BP Southern Africa; 
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• Shell South Africa Energy (Pty) Limited, and 

• South African Petroleum Industries Association (SAPIA). 

By entering into the Accord, signatories have agreed to the following: 

• To promote the development of sector-specific strategies and targets, in 
partnership with Government, that will contribute to the achievement of the 
overall energy efficiency target set by Government;  

• To promote the use of Demand Side Management contracts concluded 
with energy suppliers, where they exist, and to negotiate additional such 
contracts where appropriate, towards achievement of the national target;  

• To develop common reporting requirements for energy usage from all 
energy sources, taking into account, where possible, existing 
internationally recognised protocols for reporting such as those developed 
by the Global Reporting Initiative;  

• To define industry-specific projected energy use in the future, based on 
Business-as-usual (BAU) growth expectations;  

• To establish methodologies that will allow the baseline quantification for 
energy intensity in various industry sub-sectors; 

• To develop a generic energy auditing protocol that can be adapted for use 
by the individual sector and company signatories;  

The Energy Efficiency Strategy 

The Government of South Africa, through the DME, approved and issued the 
Energy Efficiency Strategy of the Republic of South Africa in March 2005.  It sets a 
national final energy demand reduction of 12% by 2015, expressed as a 
percentage reduction against the projected national energy use in 2015, with a 
final energy demand reduction target for the industry and commercial sectors alike 
of 15% by 2015.  The Strategy sets out a number of sectoral action plans which 
are intended to assist with meeting targets.  The main aspects of the industry and 
commercial action plans are as follows: 

• A suite of “leadership by demonstration” programmes will be implemented.  
The DME will drive this activity, which, it is intended, will be actioned by 
voluntary initiatives within industry itself; 

• A series of mandatory standards will be introduced in phases.  The 
intention is to ensure that life-cycle costs are considered where the 
purchase of “horizontal technologies” is concerned.  The term horizontal 
technology refers to any specific technology which is commonly used 
across many industrial sectors.  This is discussed in more detail later within 
this report; 
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• An obligation to carry out energy audits within the energy-intensive 
industries may be introduced in phases.  This will assist in awareness 
raising and in ongoing improvements in energy efficiency; 

• Energy efficiency standards for commercial and public buildings will be 
introduced and made mandatory, together with a building Energy Audit 
programme; 

• Emphasis will be placed on incorporating energy efficiency into building 
design and energy efficient technologies will be introduced in existing 
buildings; 

• The standard for office buildings (SANS 204) will be made mandatory by its 
incorporation into the National Building Regulations. 

3.4.4 Industrial & Commercial Energy Efficiency 

Several studies have been undertaken to establish the potential for energy savings 
across the industrial and commercial sectors within South Africa as a whole51.  
Most studies suggest that savings range between 15% - 30% in energy intensity 
terms, with savings equal to 12% of total final energy usage, and 19% of total 
installed generation capacity.  

It is not the purpose of this document to report in detail on generic energy 
efficiency opportunities.  It is thought worthwhile to mention, however, that the 
experience of organizations that successfully manage their energy use indicates 
that technological solutions alone do not achieve maximum energy savings, and 
are less likely to be sustained in the long term.  Rather, energy management has 
the greatest impact when organizations address these three dimensions: 

• Technical: the energy consuming devices and systems that use energy 
efficiently, or inefficiently; 

• Organizational: the structure and management systems that can support 
or hinder the achievement of energy efficiency goals; 

• Behavioural: the personal values, attitudes and practices of individuals in 
the organization that impact on energy use. 

There are cases to demonstrate that a focus on people alone (their awareness of 
energy efficiency as corporate priority, their values and attitudes towards energy 
use, and their skills and knowledge related to the management and use of energy 
system) can achieve significant and sustainable savings.  The combination of two 
approaches, technological and human resource, typically yields the best result.  
Many cases52 can be found to demonstrate the wisdom of addressing the three 

                                                 
51 UCT ERI Baseline Study undertaken on behalf of CaBEERE (2001); UCT EDRC Energy Efficiency Potential 

in the South African Economy (1996); Department of Minerals and Energy. 

52 Case studies may be found at www.carbontrust.co.uk 
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dimensions of energy management in developing the typical characteristics of 
energy efficient organisations. 

Electricity Price 

Experience shows that one of the most important drivers towards the uptake of 
improved energy efficiency within the industrial and commercial sectors is energy 
price.  Where unit prices for electricity and fossil fuel supplies remain low, the 
incentives and drivers for improved energy performance remain suppressed.  
Partly due to it’s wealth of natural resources, South Africa has a long history of 
energy prices which are extremely low by world standards.  Indeed, several large 
and energy-intensive industries have been attracted to invest in manufacturing 
plant in the country due to this reason. 

The electricity price trend over the past 10 years is shown in Figure 3.4.4, and can 
be seen to be more-or-less in step with normal inflation-linked price rises.  
However, the 2004 Pricing Strategy of the Electricity Supply Industry alludes to a 
greater reflectivity of generation costs within end-user pricing structures.  This is 
described in detail in Section 5. 

Figure 3.4.4: Ethekwini average industrial and commercial electricity prices 1994 - 
200453 
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53 Ethekwini Electricity Annual Report, 2003/04 
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Recent Energy Efficiency Projects 

There exists a small portfolio of energy efficiency projects which have been 
accomplished within the EMA in recent years.  These projects have tended to be 
sector-focussed and have been donor-assisted, by the European Commission, 
Water Research Commission and Danida, inter alia.  The following summaries 
provide an outline of the key elements of the known projects and indicate the 
savings achieved.  It should be noted that this section does not deal with any non-
efficiency related projects, such as flue-gas scrubbing and fuel switching.  Nor 
does it mention any energy surveys which have been undertaken as purely 
investigatory exercises. 

Efficiency Project Study 1: Industrial Waste Minimisation Clubs54 

Two Waste Minimisation Clubs were formed within the EMA during 1997-1998.  
The first club involved the Metal Finishing industry centred around Durban and 
Pinetown, and the second involved the Hammarsdale industrial community, mainly 
comprising textiles finishing companies.  The project was co-funded by the EU 
Thermie Programme and the South African WRC and concluded during 2000.  
The project headlines were as follows: 

• The Hammarsdale Waste Minimisation Club comprised 10 medium-
sized to large industries, employing a total workforce in excess of 4,000; 

• The Hammarsdale Waste Minimisation Club reported combined energy 
savings in excess of 49.7million kWh per annum, equivalent to a 
financial saving in excess of R3million per annum; 

• Annual energy-related environmental savings for the Hammarsdale Club 
amounted to 43,600 tonnes CO2, 412 tonnes SO2 and 184 tonnes NOx; 

• The Metal Finishing Club membership was mainly made up of smaller 
industries and micro-enterprises, with a minority of its membership being 
that of larger industry.  In total, there were 29 members of the club of 
which 16 reported savings to the project consultants; 

• The Metal Finishing Club reported energy savings of 16,000MWh per 
annum, equivalent to a financial saving of some R320,000 per annum; 

• Annual energy-related environmental savings for the Metal Finishing 
Club amounted to 1,400 tonnes CO2, 13 tonnes SO2 and 6 tonnes NOx. 

Efficiency Project Study 2: Danida Cleaner Textile Production Project (CTPP) 

A joint initiative by the Department of Environmental Affairs and Tourism (DEAT) 
and the Department of Trade and Industry (the DTI) prompted the Danish 
government to formulate a programme of assistance to South Africa focussing on 
Cleaner Production.  Five major industrial sectors were targeted, one of which was 

                                                 
54 WRC Document No TT161/02; EC Contract No DIS/1779/98-GB 
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the textile industry.  The Cleaner Textile Production Project (CTPP) was initiated in 
June 2000 and ended in June 2003. 

A life cycle approach was adopted for this project to ensure the careful 
examination of all the impacts of a particular textile end product, from raw 
materials extraction through to the end use and final disposal.  The CTPP 
therefore focused on the entire textile pipeline, but concentrated mainly on cotton 
growing and textile manufacturing, as this is where the highest environmental 
impacts occur.  The main aim of the project was to reduce the negative 
environmental impact of the textile industry, both at the cotton growing stage and 
the manufacturing stage, through a preventative approach. 

Nationwide, 28 industries were involved in the project of which 10 were resident 
within the EMA boundary.  Savings were implemented mainly through a 
combination of low-cost and no-cost interventions, with a small handful of higher 
cost measures being undertaken.  Savings attributable to the eThekwini industries 
were reported as follows: 

• Steam savings: R177,000 per annum 

• Electricity:  R400,000 per annum 

• Heavy Fuel Oil: R103,000 per annum 

Efficiency Project Study 3: Danida Compressed Air Surveys55 

During April 2003, compressed air surveys were carried out at several textiles 
finishing plants across the country.  One such survey was undertaken at a large 
textiles plant in the SDB.  A detailed report was made for the site surveyed, with 
recommendations made as to possible improvements together with expected 
savings.  A follow-up report was prepared in March 2004 with the following 
findings: 

• It had been reported that an extensive programme of leak detection and 
repairing was being undertaken.  At the time of the follow-up 85% of 
leakage had been addressed and the programme of monitoring leakage 
was ongoing; 

• The company had invested in a variable speed compressor, replacing 
three dated reciprocating compressors in the process; 

• As a result of the management and technical measures undertaken, the 
site’s compressed air expenditure had crashed by over R400,000 per 
annum. 

The project subsequently featured in a press-release case study prepared on 
behalf of Atlas Copco, the compressor manufacturer and supplier. 

                                                 
55 Danida CTPP: 3rd Follow-up Report (November 2004) 
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Efficiency Project Study 4: Monitoring & Targeting Demonstration 

This project was undertaken during 2001 – 2002, with financial assistance from 
USAID.  The objective was to demonstrate the energy management technique of 
Monitoring and Targeting (M&T) of energy use.  M&T forms one of the 
cornerstones of energy management best practice and uses information on energy 
consumption as a basis for control and managing consumption downward.  There 
are three component activities which are distinct, but interrelated: 

• Monitoring: is the regular collection of information on energy use; 

• Target setting: is the identification of levels of energy consumption, 
which is desirable as a management objective to work toward; and 

• Reporting: involves the implementation of the management information 
generated from the monitoring process in a form that enables ongoing 
control of energy use, the achievement of reduction targets and the 
verification of savings. 

The importance of M & T cannot be over-emphasised, as it provides the yardstick 
against which savings are targeted and improvements are measured. 

For the purposes of the demonstration project two industries within the EMA were 
approached and agreed to participate, one a textiles finishing company the other 
in the pharmaceutical sector.  M&T software was provided for the project and 
remained on site following project completion.  The project consultants delivered 
appropriate technical training to key personnel within each organisation which 
enabled the sites to gather, process and interpret data in accordance with M&T 
methodologies. 

Despite a promising start, the first demonstration site underwent several 
fundamental production changes and improvements during the course of the 
project which required the redefining of baselines and targets, as well as the 
rationalization of metering points and departmental accountability for utility usage.  
Despite this, the site identified several areas of savings within the compressed air, 
steam, and chilling systems. 

The second site demonstration continues to realise significant energy and 
environmental savings, which are highlighted below.  Savings were identified and 
implemented within several of the site’s dye-ranges and were manifested as a 
reduction in hot effluent to drain.  Hot dye-water is produced via steam, which in 
turn is raised via an electrode boiler.  The savings were reported on an annual 
basis as follows: 

• Effluent & process water savings: 94,000m3; 

• Electricity savings:   6,500MWh; 

• CO2 savings:     5,800 tonnes. 
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3.4.5 Recent Trends in Industrial & Commercial Energy Usage 

Fossil Fuels 

Very little meaningful quantitative data exists regarding changes in industry usage 
patterns of fossil fuels over recent years.  Some qualitative commentary can be 
made regarding the decision of several large industries to shift from steam 
generated by on-site fossil fuel combustion to steam generation via electrode 
boiler (off-site fossil fuel combustion).  There are some compelling arguments 
which may be made in favour of this trend.  These include: 

• Elimination of local air pollution via SO2, NOx, smoke and particulates; 

• Instant compliance with several local and national environmental 
requirements, such as the Multi-point Plan and the NEMA; 

• No requirement for costly stack emissions monitoring and reporting; 

• No air handling and ash handling plant required.  A clean boilerhouse; 

• Minimal on-site maintenance is required.  In most instances the 
operation of the boiler is completely outsourced to a steam supply 
contractor. 

Alongside these advantages, there are several disadvantages which may not 
seem obvious at first glance.  These are: 

• The air pollution problem is simply shifted to elsewhere.  In addition, it 
can be argued that the problem is compounded by the multiplication 
factor associated with electricity generation and distribution losses; 

• Whilst complying with regulations, it is considered to be the solution for a 
problem which could be averted by alternative means.  There is no 
practical reason why any fossil fuel boilerhouse should not be operated 
in a clean, effective and efficient manner; 

• Whilst most electrode boiler steam supply contracts provide a rebate for 
hot condensate returned to the boiler, many operators are reluctant or 
unwilling to accept this condensate through fear of boiler contamination.  
This builds-in unacceptable losses to the system; 

• Most steam supply contracts bind the client into long-term agreements of 
up to 15 years in duration.  Whilst the economic reasoning behind this is 
understood and accepted, sites should be wary of any future contractual 
obligations relating to supply cost increases and inbuilt maintenance 
escalation; 

• Most electrode boiler installations are made on the basis on an 
interruptible supply tariff.  The need for due consideration in the light of 
Eskom’s current supply capacity limitations cannot be understated. 
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The recent rise in popularity of electrode boiler installations is considered, 
therefore, to be a double-edged sword.  On one hand the technology appears to 
be a quick and easy solution to several prevailing environmental pressures, at the 
same time delivering favourable short-term economic performance.  On the other 
hand the longer term contractual implications and hidden contract penalties could 
prove costly, not to mention the negative impacts upon the global environment. 

Electricity 

The eThekwini Electricity Department maintains historical records of power usage, 
costs and number of clients on an annual basis.  Although usage data is split 
between Bulk and Business & General users, the sectoral split between industry, 
commerce and agriculture cannot be extrapolated from this data.  For this reason 
it is impossible to extract meaningful sub-sectoral data to arrive at disaggregated 
energy performance indices and, for the purpose of this report, a global energy 
intensity indicator for industry, commerce and agriculture combined has been 
calculated and is presented in Section 3.4.2. 

It is recommended, therefore, that the Municipality considers a methodology for 
gathering detailed electricity usage data by major industry sub-sector, as well for 
the commercial and agriculture sectors.  This is considered important if a 
meaningful and workable energy monitoring system is to be implemented at any 
stage in the future (to track energy efficiency targets, for example).  Historical 
electricity price data is presented in Figure 3.5.4, which includes data sets for all 
commercial enterprises inside the EMA. 

Figure 3.5.4: EMA average industrial & commercial electricity usage 1994 - 200456 

3,440 3,480 3,478 3,409

3,085

2,884 2,884

3,424

3,704 3,640

57
5,

55
7

57
2,

35
6

56
9,

72
9

56
0,

98
3

56
1,

99
3

55
6,

73
1

56
4,

84
3

54
9,

51
2

55
9,

92
8

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

94/95 95/96 96/97 97/98 98/99 99/00 00/01 01/02 02/03 03/04

Year

B
us

in
es

s 
&

 G
en

er
al

, k
W

h 
pe

r c
us

to
m

er
 p

er
 m

on
th

535,000

540,000

545,000

550,000

555,000

560,000

565,000

570,000

575,000

580,000

B
ul

k,
 k

W
h 

pe
r c

us
to

m
er

 p
er

 m
on

th

Business & General Bulk

 

                                                 
56 Ethekwini Electricity Annual Report, 2003/04 
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What appears to be visible by inspection of the data above is a subtle shift away 
from the heavier, energy-intensive industries towards smaller industries and an 
increasingly large service sector.  Whilst the absolute number of bulk customers 
climbed by 25% from 589 in 1993/94 to 734 in 2003/04, the energy intensity of this 
client group reduced by 3% over the same period.  Business and general 
customers increased in numbers by almost 34%, and this was met with a modest 
increase in energy intensity of 1.6%. 

Care should be taken when providing commentary on small energy intensity 
changes as seen above, particularly in instances where a large proportion of 
power usage may be attributable to air conditioning and, therefore, subject to 
annual changes brought about by ambient temperature.  This is of particular 
relevance in the commercial building sector, where air conditioning can account for 
as much as 50% of electricity costs.  Where necessary, temperature allowance 
may be built into the analysis using degree day data, which enables normalisation 
for climatic variance to be made. 

3.4.6 Sustainability Objectives 

The following table shows those sustainability objectives which are proposed for 
the Industrial and Commercial sectors.  The table includes a brief description of 
each and objectives are grouped into sustainability headings: Environmental, 
Economic and Social. 

Table 3.4.6: Industry and Commerce Energy Sustainability Objectives 
Environmental 

1 Improvement in local air quality 
Some of Durban’s largest industrial installations reside in close proximity to 
densely populated communities.  Local emissions of oxides of Sulphur and 
Nitrogen, as well as smoke emissions, may be minimised by a combination of 
energy efficiency, fuel substitution and flue gas scrubbing.  Of these options, the 
most accessible and cost effective is the application of energy efficient practice 
and good energy management.  

2 Mitigation of CO2 emissions 
Energy conversion may be linearly associated with CO2 emissions levels within 
eThekwini Municipality and nationwide.  Climate Change, and responses to it, is a 
major aspect of the eThekwini Municipality Environmental Management 
Department’s biodiversity portfolio.  Again, one of the most cost effective 
responses to CO2 emissions is the application of energy efficiency best practice. 

Economic 

1 Encourage development of the energy efficiency sector 
It is given that an uptake of energy efficiency practice in industry, will contribute 
to building a profitable energy efficiency sector within the economy.  Players 
would include efficiency advisers, equipment manufacturers, suppliers and 
installers, maintenance technicians and other artisans. 

2 Improve Industrial Competitiveness 
Improved efficiency of operations and manufacture through the judicious use of 
energy will have a direct impact on the profitability of any industry.  Energy is a 
controllable overhead, and minimising it use will lead to improved margins and 
the opportunity for increased re-investment thereby enhancing the competitive 
advantage of eThekwini’s industry base. 
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3 Internalisation of External Costs 
Whilst this links to environmental objectives, it is firstly mentioned here in the 
context of new pricing policies of the ESI.  The NERSA promises to develop 
incentive-based tariff structures, and other instruments, to promote an energy 
efficient and environmentally friendly electricity industry. 
Secondly, in terms of industry practice itself, the use of external cost accounting 
should be encouraged and actively promoted.  It should be borne in mind that 
externalities are not limited to air quality alone, but should include the full chain 
of production-related consequences, both upstream and downstream.  This 
concept is not new and is clearly engraved within the key tenets of Waste 
Minimisation and Cleaner Production. 

Social 

1 Job Creation 
Efficient business is healthy business and the potential for sustainable 
commercial development within the EMA should be acknowledged and promoted.  

2 Improved health and welfare of communities 
This links with Environmental Objective No 1 in terms of the health effects of local 
air quality.  It also links with Environmental Objective No 2 with reference to the 
longer-term effects of climate change.  

Institutional Issues 

1 Further development of the SDB Multi-point Plan 
Focussed around one of the largest industrial complexes in Southern Africa, the 
Multi-point Plan seeks to realise Environmental Objectives 1 and 2 above. 

2 Improve general awareness of Energy Efficiency 
The fact that energy efficiency may be greatly enhanced with modest capital 
outlay, coupled with the sluggish uptake of efficiency campaigns across industry 
and commerce, suggests that awareness could be improved significantly.  The 
thrust should be on heightening awareness via actions and demonstration 
programmes, together with identification and removal of institutional barriers 
where they exist. 

3 Liaise with National Government regarding NEES objectives and targets 
The links between Local Government and National Government initiatives shall be 
enhanced.  It is vital that Local Government programmes and interventions are 
informed and integrated with those of the DME, NDoT, DEAT and other relevant 
National Departments involved with energy utilisation. 

4 Introduce formalised energy data collection protocols 
Although the high-level data associated with electricity usage in industry and 
commerce are readily available via existing invoicing systems, the more detailed 
and disaggregated data per sub-sector are not.  Furthermore, data for other 
industrial and commercial energy sources are not well documented and usage 
statistics are frequently problematic to source.  In order to make meaningful use 
of energy data and energy indicators, reliable and verifiable data will be 
necessary for all forms of energy usage and for other sector variables, such as 
industrial output, commercial building floor area, etc. 

3.4.7 Sector Summary 

At 47% of total energy end-usage, the combined industrial, commercial and 
agriculture sectors account for in excess of 76,900TJ per annum via a combination 
of secondary and primary energy usage.  The global environmental influence of 
industrial electricity usage is significant, such that this translates into 53% of all 
energy-dependent CO2 emissions within EMA, at over 9,490,000tonnes per 
annum.   
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The National Energy Efficiency Strategy has correctly identified the industrial 
sector as the single most influential sector in terms of energy savings potential.  
South Africa has a legacy of low energy prices and a history of high energy 
intensity within its main industrial sub-sectors.  Industry should, therefore, continue 
to be a focus-point for energy issues in the EMA, and although headway has 
already been made in some sectors to improve energy efficiency, there is still 
much work to be done.  Several energy efficiency demonstration programmes 
have successfully illustrated the fact that huge savings can be had at very little 
capital cost.  The business case is proven; it is now for the energy users to act. 

One of the underlying issues regarding energy usage in this sector is that of data 
availability, or lack of it.  Much of the relevant sector information is held within 
individual organisations, making access troublesome.  The necessity for a 
consolidated energy database for the EMA has already been mentioned, and 
nowhere is the requirement more pressing than in the industrial and commercial 
sectors.  Integral with the development of this database would be the acquisition of 
sectoral activity data against which future energy usage could be normalised and 
therefore be of use for targeting purposes. 

  



 
 Ethekwini Municipality State of Energy Report 2006 

65 

3.5 Transport Energy Demand 

3.5.1 Transport Sector Overview 

Table 3.5.1.1 provides a synoptic overview of the characteristics of the transport 
system falling within the EMA transport area.  

Table 3.5.1.1: Ethekwini Municipal Area transport Sector overview57 
Attribute Data 

Municipal road network (freeway, arterial, and main routes) Approx. 3,700 km 

Local road network Approx. 4,000 km 

Number of vehicles 515,000 

Car ownership per 1,000 population 189 

Bus fleet  1,500 

Number of bus routes 1,842 

Total length of bus routes 11,290 km 

Rail fleet (number of train sets) 67 

Total length of rail track 599 km 

Number of stations 100 

Minibus fleet 11,000 

Number of minibus routes 505 

Total length of minibus routes 8,623 km 

Number of minibus taxi owners 6,000 

Metered taxi fleet (Sedans) 340 

Modal split (% private: public (AM Peak Period)) 43:57 

The eThekwini IDP supports a municipal system of development nodes and 
corridors that are highly accessible to public transport.  The implication of 
achieving widespread community accessibility in this manner is the need to 
increase development densities along the corridors and encourage multi-purpose 
development at the key transport nodes in the public transport system. 

Figure 3.5.1.2 shows the existing public transport system along with the key public 
transport nodes, as well as major routes and corridors within the EMA.  Of the 
major routes and corridors, the north-south coastal corridor is the only major 
corridor.  It extends from Isipingo in the south to the northern residential areas of 
KwaMashu, Ntuzuma, Inanda and Phoenix in the north. 

Bridge City (Link City) is the proposed, future major transport node at the northern 
end of this public transport corridor, where a future extension of the existing rail 
line from Duffs Road will terminate and interface with road based public transport. 

                                                 
57 Source: Integrated Transport Plan – eThekwini Transport Authority 
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Figure 3.5.1.2: Ethekwini Municipality public transport system and major routes 
and transport corridors 
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Apart from Isipingo, Bridge City and the CBD the only other major development/ 
transport node in the municipal area is the Pinetown CBD.  This is the hub of 
transport activity to the north and west.  In addition to the coastal corridor, as 
shown above, there are major public transport routes in an east-west direction 
within the urban edge and along these a number of development nodes of lesser 
significance.  Current statistics relating to the major public transport modes are 
summarised as follows: 

The Rail System 

Rail capacity is currently only 32% utilized.  The commuter rail component of the 
system comprises a north-south line following the coast from beyond the limits of 
the Municipal area to both the north and south with three spur lines serving the 
major residential areas of Umlazi, Chatsworth, and KwaMashu.  The mainline into 
the hinterland also carries commuters in the east-west direction within the 
Municipal area and a circuitous line connects Pinetown CBD to Rossburgh Station 
on the north-south line.  There is also a spur line along the south side of the 
harbour to the lower Bluff which is largely undeveloped. 

The Bus Service 

There are 1,500 vehicles serving eThekwini with a bus utilization rate of 73%. 
There are 1,400 one-directional bus routes, of which 70% is covered by 7 bus 
contracts.  There are a total of 200 operators of which 170 are unsubsidized; and 
13 bus associations. The average waiting time for a bus is 6.6min.  

The Minibus Taxi Service 

There are currently 11,500 unique minibus taxis in eThekwini, and 120 taxi 
associations.  During the morning peak period utilization is 84.5% and in the 
afternoon 96.9%. The average waiting time for a taxi is 10 minutes. 

Metered Taxis 

There are approximately 150 operators and 400 metered taxis.  The largest has a 
fleet of 45 metered taxis to the single vehicle owner-driver.  There are three 
metered taxi associations, each with a membership of between 70 and 80 
operators.  In total there are 60 permanent metered taxi drivers who do not have 
permits, and 150 designated formal metered taxi ranks in the Inner City area. 
Metered taxi services are available on a 24 hour basis with the most popular 
routes originating in the CBD. 

3.5.2 Presentation of Energy Data 

The South African Petroleum Industries Association (SAPIA) gathers data on liquid 
fuels sales and prices on a provincial basis, which are published quarterly and 
available via the SAPIA website58.   

                                                 
58 www.sapia.org.za/rsacons.htm 
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Municipality-wide data is somewhat more difficult to access, as total data is 
aggregated using information gathered by magisterial district.  Information for the 
eThekwini Municipality relating to transport fuels during 2005 is shown in Tables 
3.5.2.1 and 3.5.2.2. 

Table 3.5.2.1: EMA transport fuels sales by district, 200559 
Magisterial Area Diesel, litres Petrol, litres Aviation fuel, litre 

Camperdown 22,821,302 23,867,904 - 

Chatsworth 9,511,973 59,941,537 - 

Durban 713,605,101 546,064,709 87,173,734 

Inanda 40,547,351 123,379,851 - 

Pinetown 95,449,635 151,645,083 - 

uMbumbulu 3,861,384 11,170,557 - 

uMlazi 1,156,869 25,727,015 - 

Total 886,953,615 941,796,656 87,173,734 

Table 3.5.2.2: EMA transport fuels energy demand, 2005 
Fuel Type Sales, litres Energy, GJ Energy, % 

Diesel 886,953,615 33,792,932 49 

Petrol 941,796,656 32,209,445 47 

Aviation fuel 87,173,734 2,990,059 4 

Total 1,915,924,005 68,992,436 100 

It is evident from the above that in energy content terms the split of diesel and 
petrol sales within the Municipality is approximately 50/50.  Whilst the data shown 
represents an accurate picture of transportation fuels sales, it cannot accurately 
represent actual fuels used by vehicles within the Municipality alone.  It is clear 
that a percentage of long-haul transport, private vehicles and public transport 
vehicles alike will refuel within the municipal boundary and subsequently consume 
fuel during journeys outside the Municipality.  This is an acknowledged weakness 
in the data, but one which would require extensive research and detailed 
monitoring in order to circumvent. 

It should be noted that although aviation fuel usage is included in the data sets 
above, this is solely for completion of the municipal energy balance.  The use of 
internal and international aviation fuel is a complex issue suited to discussion at a 
country-wide level.  It is therefore considered outside the scope of detailed 
reportage here. 

                                                 
59 Source: SAPIA 
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Local Authority Transport 

As part of the latest Greenhouse Gas Inventory, the Municipality has gathered 
some detailed data relating to its own internal transportation fuel requirements.  
These have been disaggregated by municipal department, where possible, and 
are shown in Tables 3.5.2.3 and 3.5.2.4. 

Table 3.5.2.3: Ethekwini Municipality internal transport fuel usage, 200460 
Municipal Department Diesel, litres Petrol, litres 

Electricity Department 845,000 455,700 

Emergency Services 0 199,000 

Waste Water Management 395,600 182,600 

Transportation Department61 15,244,000 0 

Other 10,320,400 4,953,000 

Total 26,805,000 5,790,300 

Table 3.5.2.4: Ethekwini Municipality transport fuels energy demand 2004 
Fuel Type Usage, litres Energy, GJ Energy, % 

Diesel 26,805,000 1,021,270 84 

Petrol 5,790,300 198,028 16 

Total 32,595,300 1,219,298 100 

The Municipality’s transportation fuel usage is accountable, therefore, for almost 
1.8% of the total transport-related liquid fuels energy usage inside the EMA. 

Energy Intensity Indicators 

In order to derive meaningful and detailed energy intensive indicators the data 
presented above require to be disaggregated into sub-sectoral usage for freight, 
passenger, public transport, etc.  This information is currently not in existence.  For 
the purposes of this report a public transport energy indicator is given which 
relates to Municipality-operated transportation diesel usage as a function of annual 
passenger trips by public transport.  Municipal public transport accounts for 
15,244kl diesel per annum (580,800GJ) and the total number of person-trips by 
public transport is estimated at 366,000 as of 200562. 

Public Transport Energy Intensity Indicator 
Public Transport Energy Intensity 1.59 GJ/person trip 

                                                 
60 Data derived from eThekwini Municipality Greenhouse Gas Inventory, 2004 

61 This figure includes fuels usage accountable to Durban Transport.  This is in the process of being privatised 
under Remant Alton and this element of usage will not in future be reflected within this department. 

62 Public Transport Plan, 2005 – eThekwini Transport Authority 
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3.5.3 Regulatory and Policy Issues in the Transport Sector63 

Transport Demand Management (TDM) is the fundamental transport strategy that 
over-arches and gives a context to supporting strategies in the eThekwini 
Municipality Integrated Transport Plan (ITP).  It focuses on reducing overall 
demand for road space whilst minimising the effective utilisation and efficient 
operation of road infrastructure for purposes of private and public transport use.  It 
also places an emphasis on strategies which will support and encourage use of 
public transport.  Notwithstanding the importance of public transport the 
management strategies described in the ITP support a range of both public 
transport and roads strategies which are needed if the metro area is to achieve a 
balanced, effective and efficient transport system.  These are summarised below: 

Public Transport Strategy 

Public transport is one of the fundamental influences on economic and social well-
being in the EMA.  Poorer communities and a large segment of the workforce are 
entirely dependent on public transport. 

Against this background, rapidly escalating costs accompanied by deteriorating 
service levels have characterised the public transport sector for many years.   The 
focus of national policy, which is the framework for local government policy, is on 
turning this whole situation around in the context of prioritising public transport 
over private transport.  The Public Transport Plan (PTP) which is a component of 
the ITP highlights the approach being adopted in the EMA to address the many 
issues in this sector of transport. 

Freight Strategy 

A key component of the ITP is a Freight Strategy, which is closely related to the 
Roads Strategy for the EMA.  Mobility to move safely through the City and 
accessibility to the economic activity centres is essential to the economic vitality of 
the City.  Attractiveness for business investors is also heavily influenced by the 
level of mobility and accessibility to key commercial and industrial development 
areas in the City. 

Safety Strategy 

The ETA's Road Safety Plan, which is another key component of the ITP, is a 
comprehensive and fully integrated plan.  It addresses all aspects of Engineering, 
Enforcement and Education on an integrated basis in an effort to dramatically 
reduce the social and economic costs of accidents.  Key aspects of the Plan will 
be incorporated into the ITP. 

                                                 
63 Integrated Transport Plan – eThekwini Transport Authority 
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Roads Strategy 

The provision of an adequate road network comprising major to minor roads is a 
key aspect of the ITP.   It is a critical component of each of the above strategies, 
needed to ensure successful economic and social development in the EMA. In the 
eThekwini area 80% of public transport uses the road network.   At the same time 
the majority of freight movement is road-based in the EMA.  Consequently, for 
such services to operate efficiently and effectively these must be an adequate well 
maintained road network forming part of the overall transport system. 

Traffic Management and Control Strategies 

Traffic management and control systems and strategies maximise the effective 
use of existing road infrastructure. This is one of the ITP imperatives and an 
essential aspect of any comprehensive ITP.   In addition to minimising congestion 
and delay to road users in all categories, these strategies can support TDM and 
public transport strategies through prioritisation of public transport in areas where 
high impact can be achieved.  Selected control strategies can also be 
implemented in incident management which is complimentary to the road safety 
strategy. 

Energy Efficiency and Sustainable Transport 

Of particular interest to transportation energy usage is Section 3.3 of the 
eThekwini Municipality Public Transport Plan, which addresses aspects related to 
sustainable public transport.  The plan highlights sustainability issues such as the 
following: 

• The negative impact of transport on the physical environment which on a 
daily basis affects quality of life; 

• The longer term impact on atmospheric pollution; and 

• The longer term impact on energy conservation 

The ETA has developed the following policies to address these issues: 

Table 3.5.3: ETA Policy themes and objectives 
ETA Policy No Objective 

34 To promote public transport over private transport through 
various measures including implementation of high occupancy 
vehicle (HOV) facilities. 

35 To investigate phasing of appropriate car restraint measures. 

36 To promote non-motorised transport (NMT) including walking and 
cycling. 

37 To encourage the use of environmentally friendly vehicles and 
energy. 

38 To introduce energy efficient measures for transport operations 
and infrastructure. 
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3.5.4 Recent Trends in Transport Energy Usage 

Growth and Travel Projections 

Related to growth in employment, the eThekwini Transport Authority estimates 
overall growth in peak period travel in the years 2005 to 2020 of some 22% (by 
154,000 person trips per annum).  It should be noted that this illustrates the 
business as usual case, and assumes no interventions are made to divert from the 
current trend.  Based on projections during this period for reduced use of public 
transport and increased use of private transport, however, all growth in trips will be 
by private vehicle with an estimated decrease of 3% in public transport trips.  This 
is illustrated in Table 3.5.4.1. 

Table 3.5.4.1: Trip growth trends by modal split64 
 2005 2020 Growth, % 

Total Trips 699,000 853,000 22 

Trips by car 333,000 498,000 50 

Trips by public transport 366,000 355,000 -3 

Modal split, PT:Car 52:48 42:58  

This disturbing trend of decline in use of public transport is not sustainable. It is 
based on the historic and ongoing decline in public transport service accompanied 
by a rapid growth in car ownership. 

Experience has shown elsewhere that in order for any significant behavioural 
change to occur, the alternatives to using private vehicles must be publicly 
perceived to be preferential in the following areas: 

• Public transport should be seen as a safe alternative to using private 
vehicles; 

• The use of public transport must be perceived as more convenient than 
the use of private vehicles; and 

• Public transport should be cheaper than private vehicle use. 

In order for the current trend of increased private vehicle use (coupled with 
reduced public transport use) to be halted and reversed, all three of the above 
criteria must be satisfied. 

Cleaner Fuels 

The Cleaner Fuels for a Cleaner Environment initiative represents the outcome of 
a coordinated effort and strategy by the Department of Minerals and Energy, the 
Department of Environmental Affairs, the South African Automotive Industry, the 
South African Oil Industry, Consumer Bodies and Environmental Interest Groups. 

                                                 
64 Integrated Transport Plan – eThekwini Transport Authority 
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With effect from 1st January 2006 cleaner fuels were introduced in South Africa.  In 
summary, a revised octane grading structure was introduced and lead ceased to 
be blended into petrol.  Moreover, low-sulphur diesel fuel will be introduced as part 
of a process of aligning South African fuel standards with international fuel 
specifications and vehicle technology requirements.  Changes which were 
originally intended to take place included65: 

• Motorists to have a choice between 91, 93 and 95 Research Octane 
Number (RON) metal-free, unleaded petrol which are marketed 
nationally; 

• Lead replacement petrol (93 RON inland and 95 RON in coastal areas) 
to be introduced into the market to cater for certain older vehicles that 
might be susceptible to valve seat recession when driven at high speed 
and under heavy load conditions; 

• The introduction of a Demand Management Levy to result in the price of 
95 RON being relatively higher than the other octane grades in the 
inland regions in order to encourage motorists not to use an octane 
grade that is higher than necessary for their vehicle; 

• The sulphur level of standard diesel to drop from the previous maximum 
of 3,000ppm to a maximum of 500ppm.  A 2nd grade of Diesel with a 
sulphur level of 50ppm maximum to be made available from certain 
service stations from 1st January 2006. 

In actuality, the Demand Management Levy did not materialise, so there has been 
no significant price differential between the petrol grades available.  The result of 
this is that a limited market for the lower octane grades exists, and most coastal 
service stations offer the choice of only 95 RON lead-replacement and 95 RON 
unleaded petrol.   

Fuel Prices 

Monthly diesel and petrol prices are shown in the following table, representing 
comparative prices since the introduction of the Cleaner Fuels Initiative on 1st 
January 2006.  The data shown in Table 3.5.4.2 is captured from the DME website 
and comprises coastal and inland fuel prices for 2006 only. 
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Table 3.5.4.2: Coastal and Inland diesel and petrol prices, 200666 
Diesel c/litre Petrol c/litre Month 

Inland 
0.05% S 

Coast 
0/05% S 

Inland 
LRP 93 

Coast 
LRP 95 

Inland 
UL 95 

Inland 
UL 93 

January 517.80 504.50 536.00 526.00 549.00 536.00 

February 517.80 504.50 550.00 540.00 563.00 550.00 

March 517.80 504.50 539.00 529.00 552.00 539.00 

April 544.10 530.50 561.00 549.00 573.00 561.00 

May 571.10 557.50 600.00 588.00 612.00 600.00 

June 600.10 586.50 636.00 624.00 648.00 636.00 

July 632.10 618.50 661.00 649.00 673.00 661.00 

Liquid fuel pump price structure is discussed in more detail within Section 4.4.  
However, the influence of international oil price rises is evident from the above 
table, wherein all grades of diesel and petrol have undergone 10% price increases 
since the beginning of 2006.  

Future Development Projects 

There are currently four key City projects in various stages of planning and 
development that will have a major impact on the pattern and extent of travel 
demand in the metro area. They are: 

• King Shaka International Airport 

This development will reinforce eThekwini’s position as a major tourist 
destination in South Africa and will be essential in support of this City’s 
role as one of the 2010 World Cup venues.  It is also considered 
essential to the successful functioning of the iDube Tradeport which will 
focus on strategic commodities importing/exporting by airfreight. 

• The iDube Tradeport 

The Tradeport will function with state-of-the-art communication systems 
and networking facilities which provide the producers and distributors 
with e-commerce, trade, order fulfilment and freight.  The Airport and 
Tradeport are located on a site of some 2,040 hectares on the west side 
of the N2 Freeway approximately 28 kilometres north of Durban harbour 
and CBD.  The site is easily accessible by rail and road. 

• The Point Development 

The development of uShaka Marine World as a world class tourist 
attraction is a catalyst to the redevelopment of the Point area into an all 
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day hub of activity for tourists and local residents.  Office and 
commercial retail as well as residential development will form key 
elements of this project which will become a major trip generator as well 
as trip attractor in the central area. 

• The Port 

The Port is a major generator of transport activity in the City.  Currently 
most transport to and from the Port is road-based.   As a ‘clean’ cargo 
port it has five profiles; these being, break cargo, liquid bulk and general 
cargo, car terminal and ship repairs.  Containerisation is a major feature 
of the port operations which is currently being upgraded and expanded 
to accommodate the considerable expected growth.  Demand also exists 
to increase the car terminal capacity by approximately 100% although 
road capacity and mix of activity on the road system serving this terminal 
is an unresolved issue.  Port expansion also includes widening of the 
harbour mouth to accommodate 10,000 TU vessels which will also 
impact on the trucking and handling requirements in the harbour. 

3.5.5 Sustainability Objectives 

The following table shows those sustainability objectives which are proposed for 
the Transport sector.  The table includes a brief description of each and objectives 
are grouped into sustainability headings: Environmental, Economic and Social. 

Table 3.5.5: Transport Sector Energy Sustainability Objectives 
Environmental 

1 Reduction in atmospheric pollution 
The eThekwini Municipality Air Quality Monitoring network concludes that traffic is 
the major contributor to PM10 and NO2 emissions in South Durban (See Section 
2.4).  The high vehicle density and congestion at peak hours is a major 
contributing factor and all consideration must be given to strategies to address 
this, in alignment with the environmental objectives of the Cleaner Fuels 
Initiative.  
 

2 Greenhouse Gas Mitigation 
The contribution of various modes of transport to greenhouse gas emissions is 
calculated to be in the order of 26%.  Improvements in energy efficiency and the 
increased uptake of public transport options would deliver significant reductions 
to these emission levels.  

Economic 

1 Improving the Public Image of the city 
Not only is Durban playing host to the 2010 Soccer World Cup, but it will also 
shortly be home to several huge developmental projects already mentioned in this 
report.  Direct and foreign investment is heavily influenced by perception of the 
city, and effective and efficient transport system will evidently feature high on the 
list of prospectors’ priorities. 
 

 2 Improving the economic health of the city 
Lost person-hours and production down-time due to transport delays and 
difficulties are familiar to the economic community.  Improving transport efficiency 
will cut overhead fuel costs and lead to improved productivity. 
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Social 

1 Enhanced public safety on the roads and on public transport 
This should be viewed as a high priority if the general public are to be 
encouraged to make maximum use of public transport. 

2 Improved heath and wellbeing 
This stems in part from the Environmental Objectives, above, and part from the 
enhancement of living quality arising from the convenience of effective transport 
systems. 

Institutional Issues 

1 Enhancement and integration of all public transport services 
The forecast growth of private vehicle usage to 2020 is alarming at 50%, mainly 
at the expense of public transport modes.  It is given that the convenience of 
private road-based transport is attractive to most travellers, notwithstanding 
increasing incidences of congestion at peak hours.  In order to address this, 
concerted effort must be focussed on improving the safety and comfort of public 
transport, as well as reducing costs where possible.  Minibus taxis in particular 
have a poor reputation for safety and are generally old and in a bad state of 
repair.  The emergence of a well-planned, well-maintained and integrated public 
transport network would enhance Durban’s reputation as a progressive city and 
make very significant inroads into mitigating prevailing atmospheric pollution 
problems. 

2 Expansion of rail use as a means of public transport 
In passenger terms the rail system is running at only 32% capacity, representing 
a hugely under-utilised asset for the Municipality.  Rail is amongst the most 
efficient and environmentally acceptable means of transport currently readily 
available, and a targeted approach is urgently required in order for the decline in 
passenger numbers to be reversed. 

3 Improve liaison between local, Provincial and National bodies responsible 
for long-term planning of the various transport sub-sectors 
This is seen as a crucial step in formulating successful interventions to the 
emerging traffic problem.  The Governmental spheres responsible for road, rail 
and diversified modes of transport are frequently seen to operate in isolation from 
each other.  It is clear that a consolidated, integrated and efficient transport 
solution will only be attainable should all transport sub-sectors operate in 
harmony, and this can only result from effective collaboration of the bodies 
governing them. 

4 Initiate a liaison with DME regarding sector action planning and timing 
A clear understanding of the NEES roll-out plans surrounding the transport sector 
is vital.  Close links with National Government (DME in particular) will be 
necessary to ensure this process continues. 

5 Consolidate the collection of complex data to allow transparent targeting 
The high-level data currently available for transport energy usage will required 
disaggregation into further sub-sectors, in terms of usage groups, in order to be 
of use for energy monitoring and targeting.  This task will require some thought in 
execution and will inevitable require the cooperation of external stakeholders and 
data providers such as SAPIA, freight associations, public transport service 
providers, etc.  Also necessary will be the provision of sector activity data such 
as vehicle mileage covered and freight tonnage hauled, as well as further 
disaggregation of various modes of transport in terms of vehicle numbers and 
age. 
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3.5.6 Sector Summary 

The transport sector data contained in the sections above combine road-based 
transport modes only, and include energy usage accountable to Municipality-
owned fleet.  Transport energy usage within the EMA is significant, at almost 
69,000TJ per annum, and accounts for atmospheric emissions of over 
4,689,000tonnes CO2 per annum.  The prevailing volume of road-based transport 
is also an important contributing factor to local emissions, and this fact is evident in 
data gathered by the eThekwini Air Quality Monitoring Network. 

EThekwini Transport Authority is well aware of the constraints and pressures 
being placed upon the existing transport infrastructure by the ever-increasing 
demand for convenient public transport, and its Integrated Transport Plan attempts 
to provide some solutions to this difficult problem.  Public transport, however, is 
either deemed unsafe or under-utilised, and under present trends traffic volumes 
are expected to continue to rise in the foreseeable future.  Commuters will 
continue to use road-based vehicles at the expense of more environmentally 
sound alternatives - until such a time that those alternatives become easier, 
cheaper and safer. 

A consolidated and integrated approach must be adopted by local, provincial and 
national government in order that this situation may be addressed and, with 
targeted effort, reversed. 
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4. Energy Supply  

4.1 Introduction 

South Africa’s primary energy supply is dominated by coal, which is plentiful and 
relatively inexpensive by international standards.  In 2000, the total national 
primary energy supply was approximately 4,782 PJ.  Liquid fuel requirements in 
South Africa are imported as crude oil, whilst synthetic fuels produced by Sasol 
accounts for approximately 30% of the former.  Currently, all natural gas produced 
at the PetroSA offshore rig in the Bredasdorp Basin is converted into liquid fuels, 
supplying 8% of national liquid fuel requirements.  Natural gas was delivered to 
South Africa from Mozambique in the first quarter of 2004 and is expected to reach 
a capacity of 120million GJ per year during 2008 

South Africa has a mix of electricity generation power plants that use coal, hydro, 
gas and nuclear energy as sources of power.  In 2003 Eskom generated over 210 
TWh of electricity with a net capacity of 36,208 MW.  With the excess power 
capacity of South Africa expected to run out in about 2007, Eskom is considering 
several additional power generation scenarios, including the current revamping of 
some of its mothballed power stations. 

There is a largely untapped solar-based resource in South Africa that is seasonally 
variable, depending on weather conditions.  A major source of energy in the rural 
areas is non-commercial biomass, which is unsustainably harvested.  Renewable 
energy technologies are not fully developed in South Africa to the point of 
supplying reliable and bulk energy for various applications.  Additionally, the 
harnessing of renewable energy is characterised by relatively high initial capital 
expenditure.  This discourages the bulk utilisation of renewable sources of energy. 

4.2 Electricity Supply 

4.2.1 Electricity Supply Industry Overview 

The South African electricity sector is undergoing a restructuring process that will 
result in the unbundling of Eskom, the state-owned utility, and the opening-up of 
the sector to private investment.  Although the government has backed-down from 
an earlier proposal to partially privatise Eskom, it remains keen to proceed with the 
separation of the utility's distribution assets and the creation of a system of 
regional electricity distributors (REDs).  For the moment, although rapidly rising 
domestic demand will see Eskom retain its dominance in the electricity-supply 
industry, the government has issued tenders for the first private generating 
facilities in the country.  Eskom is one of the lowest-cost power producers in the 
world and holds a dominant position both in South Africa and within the continent 
as a whole.  

National Structure 

State-owned Eskom controls most of the electricity generation system and the 
entire electricity transmission network.  The government is aiming to revamp the 
national generation and transmission markets in order to introduce greater 
competition. The current domination of Eskom will be challenged by the creation of 
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regional electricity distributors and private generators, and the market as a whole 
will be changed in three key ways: 

• Greater private sector involvement; 

• Increased competition; and 

• Separation of generation, transmission and distribution. 

Generation 

Eskom generates around 95% of the country's total installed generation capacity. 
There are 20 power stations in total and most of the capacity is derived from coal-
fired power stations, although 1,930MW comes from the nuclear power station at 
Koeberg. 

There are also two conventional hydroelectric plants, two hydroelectric pumped-
storage stations and two gas turbine facilities.  Installed hydroelectric power 
generation capacity stands at 600MW in two power stations, with an additional 
1,400MW through pumped storage schemes.  The national distribution of Eskom’s 
power generation plant is shown in Figure 4.2.1: 

Figure 4.2.1: Eskom Power Stations 
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At present, Eskom produces sufficient electricity to supply demand and so exports 
power to Botswana, Lesotho, Mozambique, Namibia, Swaziland and Zimbabwe, 
and has more than 25% of its total generation capacity distributed domestically in 
Gauteng, the country's industrial heartland. 

Transmission and Distribution 

Eskom owns and operates the national transmission system.  It currently 
distributes around 60% of its output directly to end users, while the rest of the 
network is controlled by the municipalities, and regulation of the sector is overseen 
by the NERSA.  Municipalities purchase electricity from Eskom and some also 
generate small amounts of electricity for their constituents.  The national gird 
constitutes 27,000km of lines, most of which are 400kV and 275kV lines. 

The government's Electricity Restructuring Interdepartmental Committee (ERIC) 
plans to divide South Africa into a number of regional electricity distributors 
(REDs). These will be joint ventures between Eskom and local authorities.  The 
NERSA will set wholesale electricity purchase tariffs, to include components for 
transmission and generation costs, which REDs will pay to Eskom Transmission. 

Local Structure 

Ethekwini Electricity supplies more than 597,000 customers in an area covering 
nearly 2,000km2. This encompasses most of the EMA and some adjacent areas.  

Electricity for the main supply to the EMA is purchased at 275kV from Eskom at 
five in-feed substations.  Ethekwini Electricity purchases electricity from Eskom for 
Tongaat at 33kV and for the town of Mpumalanga at 11kV and for the supply of 
Magabeni at 11kV.  From these points it is transmitted and distributed for use by 
the full spectrum of customers ranging from the large, sophisticated industrial and 
commercial sector, to the rural and peri-urban informal community.  

4.2.2 Presentation of Energy Data 

Ethekwini Electricity purchases almost 6% of the total energy generated by 
Eskom.  During the 2004/2005 financial year, eThekwini Municipality purchased 
approximately 11,000GWh of electrical energy for its area of supply and 
experienced a non-simultaneous maximum demand of 1,836MW.  The growth in 
energy purchased from Eskom was higher than forecasted, at 3.2% above 
purchases for 2003/2004.  By the end of the financial year, the number of 
customers connected as part of the electrification project had reached 230,894.  In 
addition, 16,094 subsidised connections were made during 2004/2005.  

In addition to the Municipality supply from eThekwini Electricity, there are a 
number of end-users who receive their electricity directly from Eskom, and so do 
not fall within the bulk of data presented within this report.  It is known that these 
Eskom customers number 85 business connections and 28,400 domestic 
connections, with a combined annual usage equivalent to approximately 5% of the 
total supply by eThekwini Electricity.  This indicates that the total end-user 
electricity supply requirement for the EMA is in the order of 10,806,500MWh per 
annum (38,900TJ/annum).  
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There are inevitable power distribution losses within the EMA which during the 
2004/2005 financial year were estimated at around 5%, equivalent to some 
561GWh.  The estimation of 5% compares favourably with national and 
international norms.  Distribution losses are grouped into technical losses (3%) 
due to transmission and step-down loss, and non-technical losses (2%) due to 
misappropriation of energy.  The split between the various user groups is shown in 
Figure 4.2.2. 

Figure 4.2.2: EMA electricity usage by tariff and user-groups67 
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The revenue raised by tariffs for each user group is indicated in Table 4.2.2. 

Table 4.2.2: Ethekwini Electricity Sales and Income per end-user group68 
User Group MWh/annum % R/annum % 

Private Residence 2,862,124 28 894,861,179 32 

Pre-paid Residence 451,784 4 154,263,352 6 

Business & General 1,912,939 19 619,394,717 22 

Bulk Supply 4,931,845 48 1,079,243,856 39 

Other 132,286 1 18,036,972 <1 

Totals 10,290,978 100 2,765,800,256 100 

 

                                                 
67 Ethekwini Electricity Annual Report 2003 – 2004 

68 Ethekwini Electricity Annual Report 2003 – 2004 
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4.2.3 Regulatory and Policy Issues in the Electricity Supply Industry 

Ethekwini Electricity operates under the Electricity Act of 1987, its policies are 
determined by the eThekwini Municipal Council and the National Energy 
Regulator.  The main regulatory and policy agendas concerning the state of the 
industry are deregulation of the electricity distribution network, and issues 
surrounding tariffs and prices. 

Deregulation 

In April 2003, the South African government released a draft Electricity Distribution 
Industry Restructuring Bill aimed at overhauling the country's fragmented 
electricity-distribution sector by separating the electricity-distribution function from 
Eskom and merging its distribution assets with those of the country's municipalities 
in order to form a number of REDs.  Under the Act, the municipalities are able to 
contract out the provision of electricity to the REDs through a Service Delivery 
Agreement, in order to change their role from one of direct delivery of electricity to 
overseeing the distribution of electricity by the REDs. 

Eskom will neither control the new entities nor receive any compensation for the 
divestment of its assets and instead, the municipalities will hold the REDs to the 
exclusion of the utility.  EDI Holdings has been established for an initial period of 
six years and is mandated to consolidate the country's distribution sector, after 
which its role will be reviewed to determine any future course of action.  The 
structure would enable the Government to increase the financial status and degree 
of control exercised by the municipalities, which will be responsible for distributing 
the electricity, as well as to lessen Eskom's dominance in the electricity sector in 
order to pave the way for the growth of private investment in the sector.  Although 
this plan moves the country further towards its ultimate goal of the eventual 
privatisation of Eskom, the loss of its distribution assets at this point would 
adversely affect its ability to maintain the level of investment necessary to bring on 
new generation as required. 

A report by accountants PricewaterhouseCoopers - mandated by the minerals and 
energy Minister to investigate the restructuring of the 25-billion-rand electricity-
distribution industry - warned that prices could rise by 30-50% due to the overhaul. 
The REDs are expected to be based in Cape Town, Durban, Nelspruit, Port 
Elizabeth, Johannesburg and Pretoria. 

Tariffs & Prices 

The government's strategy for electricity pricing is to provide a non-discriminatory 
wholesale price for electricity to be set by the wholesale electricity market, which 
will be established as the reformation is rolled out.  However, since all the REDs 
are yet to be established, the roll-out of the wholesale pricing system has so far 
been limited to Eskom alone, with the NERSA stating that the roll-out was not 
dependent on the establishment of the REDs, since it had factored the delay in the 
roll-out of the power exchange market. 

In 2003, the NERSA made it mandatory for Eskom to un-bundle its energy and 
network charges so that the customers' tariffs would be made transparent or cost-
reflective, with the aim of eventually removing the cross-subsidies that existed 
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between the utility's industrial, residential and commercial customers.  Eskom has 
stated that, based on its original pricing structure, the large industrial customers 
were subsidising residential and agricultural customers by as much as 1.9 billion 
rand each year.  In order to replace the subsidies, the government proposed the 
establishment of a free basic electricity allowance of 50 kilowatt hours (kWh) per 
month to those unable to afford to pay the increased prices. There has, however, 
been criticism of the allowance as being grossly insufficient due to the inability of 
some municipalities to make payments for the electricity already supplied.  

As part of moves to address the issue of the subsidies, and ensure that electricity 
is used efficiently, the NERSA in 2004 approved the introduction of a network 
connection charge for Eskom's industrial customers aimed at recovering costs 
incurred in providing and maintaining the electricity network.  The introduction of 
network charges is required in order to have more cost-reflective tariff structures 
that separately reflect the cost of the retail, supply and network entities within the 
electricity-supply industry, and means that the cost of the cross-subsidies is made 
transparent in a fee known as the Rate Rebalancing Levy, which is separately 
listed on the bill.  The network connection charge is payable on a monthly basis, 
regardless of whether electricity is consumed or not, and was rolled out in 2005. 
The network charges on other Eskom tariffs, such as the rural tariffs, were 
introduced earlier and aim to recover costs associated with the operations, 
maintenance and refurbishment of the electrical networks (lines and transformers). 

The NERSA reviews the tariffs charged by Eskom on a yearly basis, based 
primarily on Eskom's revenue requirement and the annual average price 
adjustment applicable at the beginning of each year, which in turn is based on 
forecasted sales and expenses. All changes to the tariff over the approved year 
must be equal to the revenue requirement as approved by the NERSA.  The 
average price of electricity supplied by Eskom will rise by 5.1% for the 2006/7 
financial year, a price increase that has been approved by the NERSA.  In the 
future changes to Eskom's tariffs will also be based partly on economic efficiency 
in order to ensure the efficient use of electricity supplied. 

4.2.4 Electrical Energy Efficiency 

Demand Side Management 

The Energy White Paper of 1998 recognises the importance of promoting energy 
efficiency within the ESI, and the promotion of energy efficiency to all industrial, 
commercial and domestic consumers is one of its stated intentions.  The NERSA 
has therefore begun promoting energy efficiency within the Electricity Supply 
Industry (ESI).  Electricity consumption in South Africa is estimated to be growing 
at 1,000MW per annum. Energy efficiency and DSM (EEDSM) efforts are aiming 
to save about 180MW per annum.  Over a 20 year planning horizon, DSM efforts 
are scheduled to contribute a saving equivalent to a six unit coal-fired power 
station. Since the initiation of the EEDSM programme, many Energy Service 
Companies (ESCOs) have been established and several large DSM projects have 
been registered69. 

                                                 
69 Case Studies at www.eskomdsm.com 
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The term Demand Side Management was first used in the United States in the 
early 1980s, later adopted in the United Kingdom, Europe and Australia.  In terms 
of DSM implementation in South Africa, the concept is still relatively new.  While 
Eskom formally recognised DSM in 1992, the first DSM plan was only produced in 
1994. 

Eskom’s energy-efficiency demand side management (EEDSM) campaign is 
aimed at encouraging better load management of electricity, in conjunction with 
energy efficiency measures, in order to offset the requirement for new generating 
plant.  The EEDSM programme offers financial assistance to entities which wish to 
undertake such projects and is open to the residential, commercial and industrial 
sectors.  

For purely load management projects, designed to shift electricity consumption to 
off-peak periods in order to reduce peak loads, Eskom funds all capital 
expenditures.  

For energy efficiency projects, designed to make business and buildings more 
electricity efficient and reduce electricity consumption, Eskom makes a 50% 
contribution towards the project implementation cost.  

Following an assessment on whether the implementation criteria are met, either 
Eskom or an ESCO will assist with DSM implementation.  ESCOs must be 
registered on Eskom’s DSM database, an endorsement that verifies that the 
ESCO is sufficiently technically competent and financially sustainable to enter into 
performance contracts and maintain projects over the long-term.  

Proposed energy DSM projects are evaluated by DSM technical and financial 
experts and assessed to ensure that the solution is possible and sustainable.   
Minimum energy savings of 500kW per project is Eskom’s given indicator for 
individual projects to be approved for participation in EEDSM. 

Renewable Energy 

The NERSA is also promoting the use of renewable energy programmes focusing 
on non-grid electrification projects and hybrid mini-grid systems.  It is hoped that 
solar power can provide electricity to isolated rural areas that are not due to be 
connected to the national grid and the DME expects that at least 1.5 million homes 
will be provided with Photovoltaic Solar Home Systems (PVSHS) by 2010.  A joint 
venture between Shell International Renewables and Eskom launched a project in 
November 1998 to supply up to 50,000 rural homes with solar power, and the first 
6,000 homes were supplied with power in Eastern Cape Province in August 1999.  
Dissemination of the solar home systems was planned to rise from 5,000 in 2000 
to 230,000 per year by 2005, although the actual number has fallen well short of 
this target. 

Despite the developed nature of the energy sector as a whole, fuelwood is the 
main energy source for over 35% of the population and it is it is unlikely that 
PVSHS can supply the total thermal energy requirements of households.  It is, 
however, hoped that solar power will be able to provide electricity to isolated rural 
areas that are not due to be connected to the national grid. 
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4.2.5 Recent Trends in Electricity Usage 

National Trends 

The growth of South Africa's economy has led to fears that the country's energy 
capacity will soon be depleted by increased consumption, and initial projections 
estimating that full capacity could be reached by 2011 have been brought forward 
to 2007.  As of the end of 2004, electricity demand had risen by 2.1% or 
1,121GWh, compared to the same period in 2003.  Based on more recent figures 
(March 2005), the Department for Minerals and Energy (DME) estimates that the 
country could run out of surplus power as early as 2006. 

According to figures released by Eskom, the highest level of electricity demand 
was reached in June 2004 at 33,000MW, up from a previous record of 31,000MW, 
with residential demand rising as high as 20%, up from 15% in the past decade 
alone.  The utility further estimates that if no pre-emptive action were taken, 
electricity consumption in the country could rise more than 15% over the next 
decade. 

In consequence, the country is now looking to construct new generation projects 
and, in late 2004, embarked on a process to introduce new power-generation 
capacity.  In December 2004 the DME called for proposals for the construction of 
two oil-fired, open-cycle gas turbines (OCGTs) with a combined capacity of 
approximately 1,000MW from independent power producers (IPPs). 

The plants are to be developed on a build, own and operate (BOO) basis at an 
estimated cost of R6billion and are scheduled to be operational by the end of 
2008.  Although Eskom will not be participating in the first bidding round, the 
government, in October 2004, unveiled a five-year, power-sector investment plan 
that will see Eskom continue to retain its dominant position in the electricity-
generation sector, providing around 80% of the new generation capacity. 

Local Trends 

Within the bounds of the EMA, total electricity supplied has risen by over 25% 
during the period 1994 – 2004.  The yearly breakdown during the same period and 
for each end user is shown in Figure 4.2.5. 
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Figure 4.2.5: Electricity supply trend within eThekwini Municipality70 
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The data shown is disaggregated according to broad tariff type, as opposed to 
actual sector of building function.  Underlying consumption trends per sector type 
are discussed in more detail in earlier sections of this report.  The classification of 
tariff types offered is as follows71: 

Residential and Prepay 

These tariffs are available for 230V and 400V supplies to residential premises 
only.  Customers can elect to have credit or prepayment meters, in the latter case 
no accounts are issued and customers pay for their electricity through the 
purchase of tokens or encoded numbers.  

Charges are for energy only and are the same for all tariffs with the exception of 
the low cost Electricity-For-All connection where the connection fee is sought to be 
recovered through the energy charge.  As of 1st July 2006 the charges on all 
residential tariffs will be the same. 

Business & General 

These tariffs are available for 230V, 400V, 6,600V or 11,000V supplies to business 
or non-residential premises.  Premises are deemed to be business or non-

                                                 
70 Ethekwini Electricity Annual Report 2003 – 2004. 

71 Ethekwini Electricity Tariffs (booklet), 2005 
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residential when at least 10% of the electricity consumed is used for the 
generation of income.  

Charges consist of energy charge(s) and a service charge. A number of tariffs 
specific to an item or items of electrical equipment can be selected in addition to 
the tariff for general electricity use. 

Bulk Supply Agreement Tariffs 

These tariffs are available for 400V, 6,600V, 11,000V, 33,000V or 132,000V 
supplies to business premises or residential premises which are not separately 
metered.  These tariffs are generally selected by customers using electricity fairly 
consistently throughout the day and on weekends.  The charges are more 
complex than the Business tariffs and for conventional bulk tariffs include 
Maximum Demand (MD), Restricted Maximum Demand, Excess Night and 
Weekend Demand charges in addition to energy charges and a service charge.  

Time-Of-Use tariffs are available to customers having maximum demands higher 
than 800kVA and have charges for Maximum Demand as well as three energy 
charge rates during different times of the day.  Charges also vary according to the 
season of the year. 

4.2.6 Sustainability Objectives 

The following table shows those sustainability objectives which are proposed for 
the Electricity Supply sector.  The table includes a brief description of each and 
objectives are grouped into sustainability headings: Environmental, Economic and 
Social. 

Table 4.2.6: Electricity Supply Sector Energy Sustainability Objectives 
Environmental 

1 Mitigation of GHG emissions at National level 
Electricity usage accounts for 54% of the CO2 emissions footprint within the EMA, 
due to the fact that the majority of national power generation capacity is met by 
coal-fired power stations.  Although the emitting sources of electricity-related CO2 
lie outside the EMA, the application of energy efficiency practices to all electricity 
users within the EMA will reduce the environmental burden attributable to GHG. 

Economic 

1 Maintain electricity affordability 
The deregulation of the electricity sector is ongoing.  Ethekwini must ensure that 
adequate and affordable electricity supplies are maintained for the Municipality, 
once incorporated into the proposed RED.  It must also ensure that sustainable 
energy practices are enforceable via the RED, including the use of renewable 
sources and energy efficiency. 

2 Maintain secure electricity supplies 
The impending capacity limitation associated with rising national electricity 
demand is already placing some pressure of power supplies nationally.  
Constraints have indeed been experienced recently on a local level elsewhere in 
the country.  The threat of increasingly frequent power outages will place a 
significant burden on industries and enterprises which rely heavily on power for 
day-to-day operations. 
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Social 

1 Improved Quality of Life 
This links to the over-arching environmental objectives of energy sustainability, 
as well as the improved quality of living brought about by the provision of 
affordable, appropriate and clean energy sources. 

Institutional Issues 

1 Encourage the uptake of Renewable sources of electricity supply as integral 
to the EMA Electrification Plan and any future Energy Strategy 
The renewable sector is a vastly under-utilised potential source of energy for the 
Municipality, and for the country as a whole.  It will be important to encourage the 
uptake of viable renewable sources of energy so as to offset, as far as possible, 
the utilisation of coal-based generation. 

2 Increased awareness and uptake of energy efficiency initiatives 
Energy efficiency projects to reduce end-usage of electricity are frequently the 
most cost-effective solution to managing difficulties on the demand side.  This is 
the premise behind the Eskom EEDSM programme. 

3 Improved disaggregation of electricity supply data will be necessary 
The data currently available for electricity usage are, largely, at too high a level 
to be of use for detailed sectoral energy targeting.  Further decomposition of the 
various tariff groupings will be necessary in future to enable the construction of 
meaningful indices and targets to be completed.  It is thought that the mechanical 
processes involved in achieving this will be straightforward enough, but their 
manifestation will require institutional intervention at the outset. 

4.2.7 Sector Summary 

Electricity remains for many the energy carrier of choice, and looks set to continue 
as such for the foreseeable future.  Total electricity supplied to end users with the 
EMA amounts to 37,048TJ per annum, contributing 54% of the Municipality’s 
energy-associated CO2 emissions. 

Whist electricity demand is on the increase, so too are the pressures upon the ESI 
to provide the nation with energy.  The introduction of energy efficiency and DSM 
programmes by the National utility has come too late to make any significant 
impact upon the necessity for new generation capacity.  The industry is now in the 
process of commissioning new power stations, and un-mothballing previously 
redundant plant, in a bid to meet future energy demand. 

One of the main issues facing the electricity supply sector over the coming few 
years will be deregulation of the industry and no doubt the formation of the REDs 
will bring fresh challenges and new opportunities.  It must be stressed. However, 
that from a sustainability standpoint the provision of affordable and secure power 
services at undue expense of the environment must remain a priority.  This should 
include the provision of alternative energy sources and efficiency measures 
wherever applicable. 
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4.3 Coal Supply 

4.3.1 Coal Supply Sector Overview 

South Africa has the world’s fifth largest hard coal reserves and has 10.2% of the 
world reserves, or 48.8billion tonnes.  Local production of 247million tonnes (mt) in 
2004 was 5.3% of the world total.  Domestic sales rose by 7% from 167mt in 2003 
to 179mt in 2004 on the back of growth in demand from the electricity generation 
industry. 

South Africa’s energy supply picture is dominated by coal, which in 2003 
comprised more than 74% of primary energy supply to the country. More than half 
(57%) of domestic coal supply goes to coal-fired power stations for electricity 
generation, and 26% is used by Sasol for liquid fuels production.  Only 17% is 
used by industry and the commercial and residential sectors. 

Figure 4.3.1: National Primary Energy Supply72 

 
 

                                                 
72 Reproduced from IEA Energy Statistics, 2003 
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Most electricity generation plant and Sasol synfuels plant are located around the 
major coalfields, and thus distribution networks are unnecessary for most of the 
country’s coal.  Coal for the industrial, commercial and residential sectors is 
distributed mostly by rail directly from the mines to major distribution companies. 
From these depots it is then distributed by numerous smaller businesses, down to 
small street-level vendors who sell coal in small quantities to households. 

4.3.2 Presentation of Energy Data 

National Picture 

The state of the South African coal market during 2004 is illustrated in Figure 
4.3.2.1.  The huge dependency of the power generation industry on coal is clearly 
evident from the data shown, accounting for 62% of non-export sales.  
Approximately half of this figure is consumed by industry sectors (excluding mining 
and metallurgical). 

Figure 4.3.2.1: Sectors of the South African Coal Market, 200473 
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Local Picture 

The data given in Table 4.3.2.2 is an estimation of annual coal usage statistics 
within eThekwini Municipality.  As previously mentioned, information has been 
gleaned from a number of different sources, including the eThekwini GHG 
Inventory Report and information published by the Chamber of Mines.  The 
information is, therefore, largely determined by demand-side data originating from 
end users, and export statistics, as opposed to supply-side source data. 

                                                 
73 Chamber of Mines, Facts & Figures 2004 
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There is no current single-point data source capable of providing concrete 
information on the coal-based energy balance through the Municipality.  This is 
considered to be a data gap of some concern and industry, suppliers, small-scale 
merchants and other stakeholders should be approached to address the gap. 

Table 4.3.2.2: Estimated coal balance for eThekwini Municipality 
Market Tonnes/annum Energy, GJ/annum Energy, % 

Industry Use 643,600 15,640,000 37 

Export 1,100,000 26,730,000 63 

Total 1,743,000 42,370,000 100 

4.3.3 Regulatory and Policy Issues in the Coal Supply Sector 

The South African Integrated Energy Plan emphasises the predicted dominance of 
coal in the energy supply industry for at least the next two decades.  The 
integrated energy plan has been developed by channelling economic data through 
two scenarios based on assumptions and constraints determined by a group of 
specialists.  The DME emphasises that the integrated energy plan is not a precise 
blueprint for the energy sector but is a framework within which specific energy 
policy and development decisions can be made, and recognises the need to 
balance the requirement of low-cost energy with other imperatives such as social 
development, environment and security of supply. 

The IEP concludes that coal will remain the dominant primary energy source over 
the planning horizon.  In all circumstances where monetary cost is the major 
driver, coal generally emerges as the least expensive option on financial grounds 
alone.  In most instances, the impacts of environmental costs and other 
externalities are not adequately taken into account.  The use of such coal energy 
presupposes the increased use of clean coal technologies.  Moreover, coal 
remains the largest indigenous energy resource currently available.   

Notwithstanding coal’s continued dominance, it is important to diversify energy 
resources to other energy forms such as natural gas and renewable energies to 
improve supply security, improve environmental performance and facilitate 
regional development.  This diversification to other energy sources will have 
associated cost implications that must be traded off against other benefits on a 
project-by-project basis. 

4.3.4 Recent Trends in Coal Fuel Usage 

Coal Prices 

Despite the increase in coal volumes sold domestically, the average price for 
domestic coal softened by 3.2% to R76.36/ton in 2004 before recovering to about 
R84/ton in the first half of 2005. In spite of the surge in US$ spot prices in the 
European market during 2004, the 14.7% appreciation in the rand against the US$ 
and the necessary use of long-term contract pricing meant that the average price 
received only rose 12.6% to R211/ton in 2004. Average export prices had 
recovered to 2002 levels of R284/ton in the first half of 2005. 
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Exports 

During 2004 infrastructural constraints resulted in South Africa being only one of 
two top five global coal exporting countries to experience a decline in the volume 
of exports despite the surge in global coal demand.   

Coal exports through the Richards Bay Coal Terminal (RBCT) decreased by 3.5%, 
from 68mt in 2003 to 66mt in 2004 mostly as a result of the RBCT railway line 
constraints. 

In Durban, exports from the Bluff Mechanical Appliance decreased from 1.7mt in 
2003, to just over 1mt in 2004.  Indeed, both the ports of Durban and Maputo 
experienced declines in the volumes of export coal due to the steep rise in rail 
tariffs from Spoornet and because of higher sea freight rates. 

4.3.5 Sustainability Objectives 

The following table shows those sustainability objectives which are proposed for 
the Coal Supply sector.  The table includes a brief description of each and 
objectives are grouped into sustainability headings: Environmental, Economic and 
Social. 

Table 4.3.6: Coal Supply Sector Energy Sustainability Objectives 
Environmental 

1 Reduction and subsequent elimination of ‘dirty’ combustion practices 
Without the application of flue-gas scrubbing equipment, or other abatement 
techniques, the combustion of coal places a significant burden on the 
environment through the emission of local and global pollutants. 
 

2 Mitigation of GHG emissions 
Coal combustion with the EMA currently accounts for some 7% of CO2 emissions.  
The reduction of these emissions will go hand-in-hand with energy efficiency 
interventions and switches to renewable sources of energy supply where 
possible. 
 

Economic 

1 Adoption of Triple-bottom-line accounting procedures 
Compared to other sources of primary energy coal remains a cheap and readily 
available source of energy in South Africa, and this is set to remain the case in 
the medium-term.  Industry will inevitably make decisions regarding process 
energy systems based upon the most economic business-case in financial terms.  
Organisations and individuals should be urged to undertake cost accounting 
which includes externalities, such that full-cost accounting can be made and 
sustainable investment decisions reached.  
 

Social 

1 Community health and wellbeing 
This links to Environmental Objectives above. 
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2 Job creation 
The coal mining industry remains a major employer on a national scale.  Although 
a complete phase-out of coal usage in the EMA would have negative impacts 
upon this statistic, alternative employment niches could be created for those 
displaced within alternative sectors arising from a sustainable energy approach.  
It is known that significant employment opportunities would arise through the 
development of the energy efficiency industry and the renewable energy supply 
industry alone. 

Institutional Issues 

1 Power generation will remain coal-based for the medium-term, as 
determined by the Integrated Energy Plan.   
This dictates the all electricity used within the eThekwini Municipality will 
continue to have a direct impact upon the country’s GHG emissions footprint.  
Energy efficiency and process optimisation could have a significant impact on 
these emissions, as stated in the National Energy Strategy.  Furthermore, 
National Government should be encouraged to think beyond coal-based power 
generation as part of the National IEP at every opportunity. 

2 Limitations should be placed on plans to install new coal-firing plant in the 
EMA 
Such plans could either comprise a blanket ban on new plant, or stipulate that 
emissions levels are maintained within acceptable limits. 

3 Undertake detailed data collection via new partnerships with stakeholders 
The sourcing of solid fuels data is currently problematic, with information being 
held by diverse stakeholders such as suppliers, wholesalers and end-users.  It is 
thought that formal arrangements will be necessary in future to ensure consistent 
data flow of usage statistics into a Municipality-wide energy monitoring system. 

4.3.6 Sector Summary 

The coal mining and supply sector has been the powerhouse behind the industrial 
pedigree of South Africa for many years.  This legacy remains to this day, and 
three-quarters of the country’s primary energy supply is still in the form of 
indigenous coal.  In financial terms alone, coal is indeed a cheap fuel.  When 
environmental and social externalities are considered, however, the long-term 
inclusive cost of coal begins to appear less attractive.  The use of triple-bottom-line 
accounting is not yet widespread; neither within the private sector nor 
Government, and the medium-term prospect for our National economy is that it will 
remain powered by coal. 

In local context, the annual import of this fossil fuel into the EMA is some 
42,370TJ, of which 37% is used locally and the remainder exported.  Whilst 
contributing a relatively modest 7% to the EMA CO2 footprint, this represents a 
significant 1.3million tonnes CO2 per annum.  These global emissions, coupled 
with local emissions including SO2 and NOx ensure that coal combustion will 
remain on the priority list for energy efficiency intervention in the future. 
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4.4 Liquid & Gaseous (L&G) Fuels Supply 

4.4.1 L&G Fuels Sector Overview 

South Africa has three oil import terminals at Durban, Cape Town and Saldanha 
Bay.  It also has one main crude oil pipeline extending from Durban terminal, via 
Richards Bay and Newcastle, to the Natref refinery in Sasolburg, with an extension 
at Witbank.  PetroSA owns a pair of 91km gas pipelines transporting natural gas 
and condensate from fields in the offshore Mossel Bay to the Mossgas GTL 
Complex. 

Most of South Africa's petroleum, gas and liquid fuels-distribution network is 
owned, maintained and operated by Petronet, a subsidiary of the state-owned 
transportation company, Transnet.  Petronet was established in 1965 and has two 
main pipeline routes.  The liquid fuels route traverses the KwaZulu-Natal, Free 
State, Gauteng, North West and Mpumalanga provinces, with two intake stations 
at the refineries in Durban and the Sasol 2 and 3 synfuel plants in Secunda.  The 
network also includes a tank farm with a capacity of 30 million litres at Tarlton, 
which is used mainly for storage as well as the distribution of liquid fuels into 
Botswana.  The gas pipeline was previously used for liquid fuels and extends from 
Secuda to Durban via Empangeni, with take-off points at Newcastle and Richards 
Bay, as well as along the route between Empangeni and Durban. 

Sasol supplies coal gas and, more recently, some quantities of natural gas from 
Mozambique from its own network spread over 1,500km, from the processing 
facilities at Secunda and Sasolburg to Johannesburg, Rosslyn, Middleburg and the 
SDB. 

Most of South Africa's energy needs are met by its huge coal reserves, and liquid 
fuels account for around 30% of domestic energy consumption; gas accounts for 
just 2%.  Approximately 30% of the liquid fuel consumption is met from the 
country's synthetic fuels industry, currently the largest in the world.  Demand for 
petrol and diesel dominates the petroleum products sector, at around 40% and 
25% respectively.  Daily consumption of liquid fuels is around 460,000 bpd74, with 
domestic crude production accounting for some 50,000 bpd, and synfuels and 
petroleum imports making up the rest. 

South Africa's downstream sector is fully deregulated and oil imports are handled 
by the private sector, which controls the bulk of the refining industry.  Petroleum 
pricing is based on a Basic Fuel Price (BFP) formula that links domestic retail 
prices to international crude oil prices using a benchmark based on spot prices 
published by Platts. 

                                                 
74 bpd = barrels per day 

Notes:  a) 1bpd is equivalent to 49.8toe per annum 

   b) 1toe has a gross CV of approximately 42GJ 
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South Africa has the second-largest refining sector in Africa next to Egypt, with a 
total refining/liquid fuels capacity of 653,000 bpd. It has four conventional crude oil 
refineries - SAPREF - which is the largest hydrocarbon-processing facility in the 
country - Enref, Calref and Natref plants and one coal-based synfuels plant.  The 
refining sector is controlled by the oil majors, including Shell, BP, Caltex 
(ChevronTexaco) and Total, with a minority stake-holding by BEE companies, 
including Naledi Petroleum and Worldwide Africa Investment Holdings (WAIH). 

Engen Petroleum Limited 

In 1948 the Standard-Vacuum Oil Company of South Africa (a Mobil Oil affiliate) 
approached the South African Government with the idea of building the country's 
first crude oil refinery.  Negotiations continued for nearly three years until, in 
February 1951, the Standard-Vacuum Refining Company of South Africa was 
registered, and plans were announced to build a new refinery to the south of 
Durban harbour.  On 25th April 1952 the foundation stone of what was eventually 
to become the Engen Refinery was laid.  Almost two years later, on 2nd January 
1954, the first barrel of crude was input to the Standard-Vacuum Oil Refinery.  

During the late 1970's and early 1980's, capacity was reduced to accommodate 
the entry of South Africa's synthetic fuels producers into the market, but during the 
1990's market growth has allowed several major expansion projects to take place. 
In 2001 a project was initiated to significantly reduce sulphur dioxide emissions, 
and to increase the capacity to 135,000 bpd. 

Engen is a complex refinery with a wide product range.  The fuels, lubricants, and 
asphalt product slate is augmented by the production of aliphatic and aromatic 
solvents, benzene, process oils, and sulphur which contribute to the country's 
chemicals sector.  Also located on the Engen site is the Safor lubricating base oil 
refinery, which is jointly owned by Engen, Caltex and Total.  

SAPREF 

The SAPREF refinery in the SDB is a complex refinery and the largest in South 
Africa.  It was opened in 1963 and now has a capacity of 165,000 bpd.  The site 
has a fuels refinery, as well as a base oil refinery the Samco lubricating oil 
refinery.  Expansions in the 1960's and 1970's included the installation of an 
FCCU, an alkylation unit, a second distillation unit, a visbreaker and a hydrocarbon 
solvents plant. 

In 1991 capacity was increased by more than 30%, and provided facilities for 
producing unleaded gasoline and low-sulphur diesel as well as decreasing energy 
consumption and environmental emissions.  In 1996 SAPREF undertook a two-
year project to upgrade the refinery and centralise process control systems, and in 
2001 launched a project to construct a new sulphur recovery unit (SRU) and Shell 
Claus off-gas treating unit (SCOT).   

In addition to the normal range of fuels, SAPREF also produces asphalt, propylene 
feedstock, aliphatic hydrocarbon solvents, industrial processing oils and sulphur. 
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Natref 

The Natref refinery (National Petroleum Refiners of SA (Pty) Ltd) is located in 
Sasolburg.  The first crude oil was processed in 1971, and since then there have 
been several upgrades.  In 1993 the refinery was expanded to 86,000 bpd, and 
further expansion to increase distillation capacity by 25% to 108,500bpd was 
completed in 1999 when the FCCU and the Cat Reformer were upgraded. 

With its inland location the refinery's market for heavy fuel oil is limited. As a result 
it was designed to maximize the light product yield by using state-of-the-art 
technology.  

Crude oil for Natref is discharged in Durban from tankers through an offshore 
Single Buoy Mooring facility and is piped to Sasolburg. 

4.4.2 Presentation of Energy Data 

According to data released by the International Energy Agency, South Africa 
imported 22,497,000toe crude oil during 2003, on a net CV basis. 

Based on gross CV, the distribution of crude oil supply is calculated to be as 
shown in Table 4.4.2: 

Table 4.4.2: Approximate distribution of imported crude oil75 
Refinery location Capacity, bpd Annual usage, toe 

Engen, Durban 135,000 6,400,000 

SAPREF, Durban 180,000 8,500,000 

Natref, Sasolburg 108,500 5,403,000 

Calref, Cape Town 100,000 4,980,000 

Total 523,500 25,283,000 

Total crude oil deliveries into eThekwini Municipality, therefore, are some 
20,303,000toe per annum and account for 80% of the total crude oil import to 
South Africa. 

4.4.3 Regulatory and Policy Issues relating to L&G Fuels 

Pricing Policy 

The petrol price in South Africa is directly linked to the price of petrol in US dollars 
in certain international markets for petrol.  The specific markets referred to are 
those "East of Suez" including, inter alia, the Arabian/Persian Gulf, the Pacific Rim 
countries and Australasia.  This means that the domestic price is influenced by 
supply and demand for petroleum products in the international (East of Suez) 
markets, combined with the Rand/Dollar exchange rate. 

                                                 
75 Sources: SAPIA, IEA, Engen, Sasol, SAPREF 
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The price of petrol in South Africa comprises of two main elements: the 
international element and the domestic element. 

• International Element 

a) Free-on-Board Value: 

An average of the "free-on-board" (FOB) petrol prices listed by four 
international export refineries is used to calculate the FOB portion of the 
landed cost.  The value reflects the purchase price for petroleum products 
should South Africa be required to import significant volumes of these 
products.  

b) Freight: 

Standard international tariffs from the Worldscale publication for voyages from 
Bahrain and Singapore to South African ports are used as a base.  

c) Insurance: 

Lloyds of London determine insurance tariffs for different voyages according to 
prevailing risks to and from different areas in the world (for cargo insurance 
purposes) for different product types.  

d) Ocean Leakage: 

In international crude oil and petroleum products trading, shipping and 
insurance, a loss of 0,5% for crude oil and 0,3% for products has been 
accepted as a normal leakage and evaporation loss. 

• Domestic Element 

a) Inland transport costs (Zone differential): 

Transport costs to the different pricing zones are determined by using the most 
economical cost of transporting the product from the coast to the inland depot 
serving the area or zone. The country is divided into A, B and C zones 
according to the dominant mode of transport e.g. pipeline (C - zones).  

b) Delivery cost: 

This element compensates marketers for actual depot related costs and 
distribution costs from the depot to the end user. The element is calculated on 
actual historic costs (1 year previously) averaged over the country and 
industry. 

c) Wholesale margin: 

The margin is a fixed maximum monetary margin. The formula used to 
determine the wholesale margin is based on the results of a cost and financial 
investigation by a firm of chartered accountants (Deloitte & Touche) into the 
profitability of the wholesale marketers. The level of the margin is calculated on 
an industry basis and is aimed at granting these marketers a benchmark return 
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of 15% on depreciated book values of assets, with allowance for additional 
depreciation, but before tax and payment of interest. 

d) Retail margin: 

The retail profit margin is fixed by the Department of Mineral and Energy 
Affairs and is determined on the basis of the actual costs incurred by the 
service station operator in distributing petrol.  The model does not provide for a 
actual net profit component but the manner in which the margin is determined 
creates an incentive to dealers to strive towards greater efficiency. In doing so, 
they can beat the average and realise a net profit proportionate to their 
efficiency. 

e) Equalisation Fund Levy, Fuel Tax, Customs and Excuse Duty and Road 
Accidents fund. 

4.4.4 The Retail Market 

Petroleum products are distributed in the domestic and regional markets, as well 
as the Indian and Atlantic Basin markets. South Africa's domestic liquid fuels 
supply infrastructure consists of around 4,900 service stations and the country 
consumes an estimated 23 million tonnes of liquid fuels products annually, around 
one-half of which is petrol and 26% diesel, with the Gauteng area accounting for 
the greatest demand. 

Petrol and Diesel 

Until December 2003, a government-brokered agreement compelled the oil 
industry to uplift branded products from both the Sasol and Mossel Bay plants and 
distribute via privately owned service stations, based on each company's share of 
the domestic market, in order to accommodate the country's synthetic fuel 
production.  In a bid to secure a market for its output at the end of the agreement, 
in November 2004, Sasol and Engen announced their intention to form the largest 
service provider in the country, Uhambo, which was to control approximately 33% 
of the downstream market, some 35% of the petrol market and 34% of the diesel 
market.  Amidst cries of protest from smaller retailers and marketing companies, 
however, South Africa's Competition Tribunal ultimately vetoed the deal, which 
would have virtually locked out competition from the inland areas, where Sasol will 
continue to hold a monopoly at least until the completion of the Petronet pipeline in 
2010.  The tribunal ruled against the merger on the grounds that it would suffocate 
competition and give Sasol-Engen too great a position in the downstream sector. 

Paraffin 

Paraffin distribution largely unregulated and is primarily market-driven.  Paraffin is 
distributed from the refineries to oil company-owned bulk depots whereupon small 
transport companies transport to the numerous medium and small outlets in urban 
areas. 

The government regulates paraffin prices up to the wholesale level and thereafter 
recommends a retail price at a maximum 40% mark-up on the wholesale price. It 
has also made paraffin VAT exempt to ease the burden on poor households. This 
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is seen as an effective means of subsidising such households, as a significant 
proportion of all paraffin sold is used by this income group.  Paraffin supply chains 
reach into all urban areas. A study undertaken in 1997 indicates that supply chains 
are not excessively long, and that price mark-ups are usually not overly high76. 

LPG 

LPG is transported from the refineries to large distributors and on to medium-sized 
distributors.  It is generally bottled at the refinery, although depots with mini-bulk 
tanks are becoming more common.  The LPG distribution network is not as well 
developed as that for paraffin, as barriers exist to the establishment of small 
outlets, including: 

• Prospective new retailers need to undergo training and their premises 
need to comply with various safety requirements; 

• The necessary space for safe LPG storage is often not available in 
dense low-income settlements; 

• LPG bottles are difficult to transport to and from distant outlets, imposing 
a cost on dealers; and 

• Limited LPG demand exists as poorer households cannot generally 
afford the necessary outlay for bottles and appliances.  

There is currently no price regulation of LPG, although government is exploring 
this possibility.  

4.4.5 Recent Trends in L&G Fuels Energy Usage 

South Africa's refineries were upgraded in 2005 to come into line with government 
regulations over cleaner fuels.  From 1st January 2006, all petrol sold in South 
Africa is unleaded, while all diesel is ultra low sulphur.  The changeover has now 
been virtually completed, but implementation was not without its problems.  In 
December 2005, leading up to the changeover, there were widespread fuel 
shortages caused in part by the new regulations (and in part by panic buying).  
These problems were ironed out, but the government did raise questions over the 
level of stocks held by refineries and marketing companies and blamed them for 
not complying with regulations stating that they must hold a minimum of 25 days of 
supply. 

4.4.6 Sustainability Objectives 

The following table shows those sustainability objectives which are proposed for 
the Liquid and Gaseous Fuels Supply sector.  The table includes a brief 
description of each and objectives are grouped into sustainability headings: 
Environmental, Economic and Social. 

                                                 
76 Department of Minerals and Energy, The potential for improved rural energy supply via cooperatives and 

private entrepreneurs, 1997. 
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Table 4.4.6: L&G Fuels Supply Energy Sustainability Objectives 
Environmental 

1 Ensure long-term reductions in local and global pollutants 
Some 26% of eThekwini’s GHG emissions footprint is accountable to petrol and 
diesel usage combined.  The introduction of low-sulphur diesel and unleaded 
petrol, together with catalytic converters on newer vehicles, will help reduce the 
prevailing emissions levels.  The main challenge from the Municipality’s side will 
be the reduction of traffic volume on the roads. 

Economic 

1 Promote affordable access to appropriate energy sources 
Pump prices are linked to both foreign exchange rates, and to the international 
cost of crude oil.  This exposes local consumers to uncertainties regarding future 
fuel costs and, in turn, affects the local economy and disposable income of 
householders.  The introduction of appropriate incentives to encourage the 
uptake of alternative, renewable energy sources should be considered. 

2 Ensure a secure energy supply infrastructure 
There exist numerous external factors which may impinge upon the availability of 
petroleum products for use in the commercial, industrial, transport and domestic 
sectors.  Incidents of such shortages are not unheard-of and have historically led 
to panic purchase on a national scale.  The development of new and diverse 
energy supply alternatives would assist in alleviating or eliminating such events.  
Alternatives could include biodiesel and bio-ethanol, by way of example.  

Social 

1 Ensure a safe and clean living environment for communities living adjacent 
to industrial areas by legislating safe and clean refinery practices 
This extends from the issues of atmospheric pollution, in all its forms, to ground-
based pollution from spills of refined and crude product. 

2 Reduce the potential harm to households and communities resulting from 
paraffin poisoning and fires 
This may include the prohibition of unsafe appliances via legislation of safety 
standards, or it may involve active encouragement to move away from the 
widespread use of paraffin to intrinsically safer and more appropriate energy 
sources, such as renewable. 

Institutional Issues 

1 Ensure detailed energy data provision through the involvement of SAPIA 
and the refineries themselves 
The availability of regular and accurate data relating to the conversion and sector 
usage of petroleum products will be necessary for effective monitoring of energy 
targets.  These data relate to the liquid fuels supply sector itself, as well as to 
demand sectors. 

4.4.7 Sector Summary 

The L&G Fuels sector is characterised by complex commodity and product 
streams and a diverse range of end-user energy carriers, including LPG, petrol, 
diesel and various grades of fuel oils to name a few.  This is also a highly-visible 
sector, the industries involved consuming significant amounts of process energy 
and occupying large premises, sometimes in sensitive locations adjacent to high-
density community settlements. The EMA receives 80% of the country’s total 
crude oil imports through Durban’s port facility, of which 73% is processed locally 
and the remainder exported to Natref. 
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In terms of the local impact of the sector, the combined energy content of all 
petroleum products combusted in the EMA is thought to be in the order of 
106,100TJ per annum, including refinery gas used internal to the refining process.   
These combine to contribute around 39% of the CO2 emissions for the EMA, the 
majority of which is directly associated with road transport as previously 
discussed.  

The introduction of low-sulphur fuels and the prohibition of leaded fuels on the 
marketplace are welcomed.  These should, however, be viewed as a stepping-
stones to a longer-term vision where road traffic use is minimised and the potential 
for renewable sources of liquid fuels, such as Biodiesel has been fully exploited. 
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4.5 Renewable and Biomass Energy Supply 

4.5.1 Renewable Energy Sector Overview 

In May 2004, the Department of Minerals and Energy (DME) published the White 
Paper on Renewable Energy Policy.  This targets the provision of 10,000GWh 
(accumulative over a period of 10 years) of electricity from RE resources (mainly 
biomass, wind, solar and small-scale hydro projects) by 2013. This is 
approximately 4% of the country’s electricity demand, or equivalent to replacing 
two 660MW units of Eskom’s combined coal-fired power stations.  At present, less 
than 1% of the 200,000GWh of electricity generated annually in South Africa 
originates from renewable sources77.  Achieving the 10,000GWh for 2013 is based 
on an evaluation of the macroeconomic impacts on GDP, improvement in low-
income households’ income, capacity for employment creation and the impact on 
black economic empowerment (BEE).  In pursuing this target, more than 35,000 
jobs would be created, more than R5 billion would be added to GDP, and R687 
million would be added to the incomes of low-income households. 

The theoretical potential for renewable energy uptake is very large, but the key 
challenge is to translate this into technical, economic and market realities.  This 
can be seen from the review of estimates of renewable energy potential presented 
later in this section, which are highest for solar, yet the implementation of wind 
energy technologies is further advanced than for solar thermal.  Biomass 
dominates among renewable sources for primary energy supply, but contributes 
very little to commercial energy production.  For renewable liquid fuels, bio-diesel 
and bio-ethanol have begun to attract attention from Government and appear to 
have the most immediate promise. 

The use of bulk renewable sources is still primarily at the research, development 
and demonstration phase.  The first wind farms are being installed, by Eskom and 
the Oelsner group.  Other technologies are being researched in the SABRE-Gen 
programme. Green electricity marketing was explored at WSSD, but is still in the 
planning stage for wider extension. Much of the effort on renewable energy 
development has been off-grid, notably the schools and clinics programme and the 
recent extension of Solar Home Systems through the concessions programme. 
Transport interventions have focused on travel demand, fuel switching and bio-
fuels, but impacts so far has been minimal. 

4.5.2 Solar Energy 

Overview of National Potential 

South Africa has one of the highest levels of solar radiation in the world (See 
Figure 4.5.2). The average daily solar radiation varies between 4.5 and 6.5kWh/ 
m2 compared to about 3.6kWh/ m2 for parts of the United States and about 2.5 
kWh/ m2 for Europe and the United Kingdom. 

                                                 
77 Source: DME communication, 2004 



 
 Ethekwini Municipality State of Energy Report 2006 

103 

Figure 4.5.2: Annual diffuse and direct solar radiation78 

 

It can be seen from the above that Durban has lower annual solar radiation than 
many parts of the country.  This is partly due to the cloudy summers associated 
with the summer rainfall region.  However, potential does exist for solar water 
heating and photovoltaics as described below. 

Solar water heating 

Domestic solar water heating (SWH) currently comprises about 1.3% of the solar 
energy market in terms of numbers.  SWH can reduce domestic electricity 
consumption by approximately 30%.  Due to the high initial capital cost, virtually no 
solar water heaters are found in low-cost housing areas.  As such, until very 
recently, increased access to affordable energy services for disadvantaged 
households has not been provided by solar water heaters.  Nevertheless, SWH 
could make a major contribution in respect of reducing household expenditure and 
increasing job creation through the manufacture, sale, installation and 
maintenance of SWH especially in disadvantaged communities. 

 

 

                                                 
78 CSIR, 2002 
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Photovoltaics 

Photovoltaic (PV) systems are used for powering telecommunications networks, 
applied in small-scale remote stand-alone power supplies for domestic use, game 
farms and household and community water pumping schemes.  The installed PV 
capacity is estimated at 12MW (DME, 2003). 

Off-grid PV systems include a wide range of applications and sizes. The majority 
of off-grid systems are small solar home systems. The DME has established a 
concession process for off-grid rural electrification.  Six concession areas have 
been identified and concessionaires have been awarded concessions in five of 
these.   

The technology in areas such as: materials, cell performance, module design, 
manufacturing techniques, control systems, electrical integration and installation 
methods etc, is advancing rapidly.  This has resulted in there being a wide choice 
of options to deploy PV in the built environment including: roof-top modules, 
replacement roof tiles, building façades, rain-screens, translucent glazings etc. 

Barriers to uptake of Solar Energy 

There exists limited general information and awareness regarding SWH such that 
the benefits are not appreciated.  The initial installation cost of SWH is high and 
affordable financing schemes are not offered.  Electricity tariffs are low so that 
people perceive the installation of SWH as not worth the initial expenditure. 
Potential customers are also wary about quality assurance of SWH due to 
historical problems with SWH reliability.  Accreditation of manufacturers and 
installers to a professional association is one obvious solution for quality 
assurance.  This must be backed up by standards approved by the South African 
Bureau of Standards. 

Summarising the biggest barriers to installing SWH are attractive financing, 
information availability, marketing and the perception of being inefficient and 
unreliable.  Affordable financial and service loans could be developed for buying a 
SWH.   

The overall rate of PV installation was initially promising (in 1998/9) but has since 
slowed down considerably principally because of government subsidy 
uncertainties. The concession process was intended to deliver roughly 50,000 PV 
systems per concession area over the next 10 years. This represents a sizeable 
market, although there are uncertainties as to whether the customer base really 
exists, and whether the installation rate can be adequately accelerated. 

Durban Solar Water Heating Pilot Project79 

Between June 2002 and June 2003 a pilot solar project was initiated in liaison with 
eThekwini Housing Department to increase community awareness and sell and 
install approximately 100 appropriately sized SWHs in two low-income townships 
selected by the Municipality.  The ultimate objective for the pilot was to help the 

                                                 
79 Source: Solar Engineering Services & eThekwini Housing Case Study: Durban Solar Water Heating Project 
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housing authority determine whether to incorporate solar water heating into its 
housing delivery program. 

The University of Natal conducted a Baseline Customer Awareness & Preference 
Survey to determine incomes, existing hot water and energy usage patterns, and 
other characteristics of the selected townships. 

Requests for quotations were sent to all SWH manufacturers in SA. The SWHs 
were required to cost less than R1,500, deliver at least 50 litres of water over 45C 
per sunny winter day in Durban, and to comply with the National Standard 
Specification (SANS 1307).  SWHs from three manufacturers were ultimately 
selected. 

A community awareness and promotion program included home visits by trained 
field workers to all homes in the selected townships.  Community awareness days 
included plays conducted by local youth groups, prizes, and displays of the 
selected SWHs and presentations by project partners. Representatives of 
manufacturing companies demonstrated the SWHs.  Promotion to the greater 
EMA was done via print media and TV coverage.  The 100 SWH pilot plants were 
installed over a 6-month period.  Delivered cost of the SWHs was reduced by 50% 
for the pilot, in anticipation of future price reductions due to bulk delivery.  The 
balance of the system cost was paid by the customer in cash prior to installation. 

The results of the project showed that the average household using low-cost 
SWHs saved R73 per month, about 5-10% of their monthly earnings.  This renders 
a simple payback in the range of 12 - 24 months.  Despite this, most households 
are unable to overcome the first-cost barrier posed by the R1,300- R2,000 price 
tag for these systems.   

Key lesson learned from the project are: 

• Local Authority Involvement: It is essential that the local authority is 
involved from the outset in order to ensure sustainability of the program 
once the initial program implementers are no longer involved. They are 
also a great asset in facilitating initial contact with the community; 

• Applicability of SWH: SWHs were traditionally marketed as pool heating 
appliances for wealthy households and have never before been sold to 
low income communities in South Africa.  The pilot project demonstrated 
the need and interest in direct sales at the consumer level, once the 
communities involved are aware of the existence of appropriate 
products; and 

• Loan finance, standards and local authority involvement: The presence 
of strong technical standards helps to increase lender and local authority 
comfort in the technology, and facilitates buy-in from all parties. 

Future SWH projects in eThekwini 

Ethekwini Municipality has undertaken an extensive re-housing initiative which is 
planned for full roll-out over the next 15 years.  The projected build programme is 
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16,000 dwellings per annum, to house an average of 4 persons per dwelling 
(64,000 individuals per annum). 

The current plan is to install solar water heating equipment within all new dwellings 
subject to securing external financing.  The new DME RE Subsidy Office is one 
potential source of such co-funding, although other sources are being investigated.  
There are no existing plans to provide efficient lighting within the dwellings, this 
being left to the occupants to decide upon. 

Emissions reductions are 1.288tCO2 per household per annum via SWH and an 
additional 0.228 tCO2 per household per annum via efficiency lighting 

This project appears extremely attractive from a CDM perspective.  This, coupled 
with the fact that an almost identical project in Cape Town has been accepted by 
the CDM Methodologies Panel, would place this project as a “priority CDM” for 
eThekwini Municipality.  The cumulative size of the project may render it 
inapplicable for Small Scale CDM application, as forecast CO2 savings by 2012 
are estimated to be in excess of 169,000tCO2. 

4.5.3 Wind Energy 

Overview of National Potential 

Wind power potential is fairly good along most coastal and escarpment areas.  
The upper limit of wind energy thought available to be captured in South Africa is 
estimated at 3GW. The DME estimates that wind power could supply at least 1% 
(198,000GWh) of South Africa’s projected electricity requirements.  There is a 
large discrepancy in wind resource development potential estimates for South 
Africa.  Eskom estimates the wind resource in South Africa to be capable of 
providing between 500MW to 1000MW of wind-generated electricity80. The South 
African Wind Energy Association, on the other hand, suggests that wind energy 
may supply 7 - 10% (3000MW) of South Africa's electricity by 2020.  The South 
African government has recognised the importance of wind energy in a future 
energy mix and has declared the Darling wind farm project, in the Western Cape, 
a national demonstration project. 

4.5.4 Hydro Energy 

Overview of National Potential 

Currently there are 8 licensed small-scale hydro facilities (smaller than 50MW) 
which have a combined capacity of 68MW.  DME estimates that the power 
generation potential of small hydro schemes amounts to 9,900GWh per year.  
Furthermore, there are an estimated 3,500 to 5,000 potential sites for mini-hydro 
(<10MW) along the eastern escarpment, and currently six such schemes exist. 

There is a significant potential for development of all categories of hydropower in 
the short and medium terms in specific areas of the country.  With reference to 

                                                 
80  Eskom Enterprises, TSI Division: Environmental Impact Assessment for the Eskom Wind Energy 

Demonstration Facility in the Western Cape: Final Environmental Impact Report 
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Figure 4.5.4 it can be seen that Eastern Cape and KwaZulu Natal provinces are 
endowed with the best potential for the development of small hydro schemes. 

Figure 4.5.4: Provincial representation of hydropower capacity, production and 
potential. This represents all categories of hydropower including pumping storage 
but excluding imported hydropower81 

 

Mini-hydro schemes in eThekwini 

A brief feasibility assessment has been undertaken regarding application of mini-
hydro technology to the proposed Western Aqueduct.   The freshwater aqueduct 
would link Umlaas Road to Pinetown, and the resulting head pressure would 
provide considerable potential energy for such a mini-hydro scheme.  The 
estimated maximum output of the plant would be 2.2MW, yielding 15,418,000kWh 
per annum and CO2 savings of 13,700 tonnes per annum.  The project could be 
considered for CDM funding, although the onerous project timescale (>5 years to 
completion) coupled with the current uncertainty regarding the future of this 
project, would render it a high-risk option from a CDM perspective. 

                                                 
81 DME, 2002 
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4.5.5 Biomass and Fuelwood 

Energy from biomass includes power and heat generated from energy crops, 
forest residues, vegetable or animal wastes and by-products, municipal waste and 
wood waste.  These can provide significant – and importantly despatchable - 
quantities of low-carbon energy.  However, often the translation from concept 
through to a real project is hampered by the number of decisions that need to be 
made.  For example there is a vast range of potential sources, conversion 
technologies (combustion, pyrolysis, gasification, anaerobic digestion), fuels (gas, 
liquid, solid and refuse derived fuel), and methods of delivering the final service – 
heat, power, CHP and district heating.  

Whilst internationally there are examples of success in, for example, the 
combustion of large quantities (100,000 - 400,000 tonnes/yr) of poultry litter and 
straw in steam-raising boilers associated with co-generation systems generating 
20-50MWe, there have been few successes (indeed a few high profile failures) to 
demonstrate electricity from biomass by advanced conversion technologies (i.e. 
gasification / pyrolysis).  Businesses or Local Authorities likely to be able to exploit 
biomass energy technology will not be operating at the scale of the commercially 
successful electricity generating projects described.  They are more likely to utilise 
a few hundreds or thousands of tonnes per year of clean biomass pellet fuel in 
heat only boilers of 200-1,000kW thermal output.  Such biomass fuel resources 
are the most reliably available and easy to handle within a commercial business 
environment.   

Gasification and Pyrolysis 

Gasification and pyrolysis are the advanced conversion technologies with 
substantial research and development pedigrees within Europe.  The technology 
has a well-proven track-record and is rooted in the conversion of coal to ‘town-
gas’.  Gasifiers utilise closed reaction vessels (normally refractory-lined steel 
vessels), containing fluidised sand beds which heat and convert biomass into a 
fuel-gas and carbon char.  There is no open furnace or combustion grate as found 
in a conventional boiler or incinerator system; a gasifier is simply a closed reaction 
vessel in which a well controlled thermo-chemical reaction takes place.  The fuel-
gas thus produced includes such constituents as hydrogen, carbon monoxide, 
carbon dioxide, methane, ethylene, and ethane.  The actual proportions of each 
constituent gas depend on the biomass feedstock and the gasifier type.  The fuel-
gas is cooled, filtered and cleaned of any impurities and fed to the energy 
conversion process with which it has been linked. 

The basic technology has a well-proven track-record, but many design variants.  
The different designs depend on the type of feedstock, the scale (a few 10s of 
kilowatts up to 50MW), the energy conversion plant the gas is utilised in (boiler or 
gas-engine), and the intended final end-product (heat and/or power production). 
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Overview of National Potential 

The main sources of biomass energy are fuelwood in the rural domestic sector, 
bagasse in the sugar industry, and pulp and paper waste in the commercial 
forestry industry for in-house heat and electricity generation.  The total biomass 
potential is given in Figure 4.5.5.  

Figure 4.5.5: Total biomass potential in South Africa82 

 

Fuelwood is the main source of energy for most rural households.  Biomass in the 
form of firewood, wood waste, dung, charcoal and bagasse accounts for close to 
10% of net energy use at a national level. 

Wood and wood waste for power generation 

The viability of wood as an energy source suitable for electricity generation lies 
within the wood, pulp and paper industries. The Renewable Resource Database 
modelling of the wood and pulp industries’ energy potential based on availability 
and energy content calculates the electricity generation capacity for sawmills at 
7,600GWh per year, and for pulp mills at 4,500GWh per year. 

 

                                                 
82 CSIR, 2002 
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Bagasse 

Bagasse currently produces 210GWh per year in terms of electricity generation. 
The potential Bagasse generation capacity is approximately 1,400 GWh per 
year83. 

Manure and litter 

The potential exists to utilise the manure and litter from livestock to generate 
methane gas through anaerobic fermentation in biogas plants. The potential 
energy from livestock manure and litter is approximately 5,600 GWh per year84. 

Fuelwood 

The national fuelwood stock is a very valuable resource and annual fuelwood 
demand is estimated to be worth R3 to 4 billion.  Locally, the demand is very 
variable and appears to be higher where more wood is available.  Where fuelwood 
is the major energy source households consume about 1 to 4 tonnes per year.  
Fuelwood is a renewable resource and, if harvested in a sustainable manner, it will 
meet the energy needs of the rural poor for many decades. 

Growing trees for sustainable fuelwood harvesting has environmental and socio-
cultural value; the carbon sequestration potential and the international trading of 
carbon credits are also of potential benefit.  However, the use of fuelwood 
contributes to local air pollution and emissions associated with incomplete 
combustion.  Subsidies or other support measures for healthier wood-burning 
techniques and ventilation of smoke could reduce the health costs and hazards of 
smoky fuelwood use. 

At the national level, 20% of all households use fuelwood for cooking and space 
heating. At the local level the situation is very variable and in some areas more 
than 50% of households use fuelwood as their primary energy source.  Available 
data regarding the use of fuelwood as an energy resource within the eThekwini 
Municipality is included in Section 3.2.2. 

Energy from Municipal and Industrial Waste Steams 

In literal terms the generation of energy from waste sources cannot be termed 
renewable, and any long-term energy planning based upon sustaining waste 
steams would be in contradiction to national waste management policy.  There 
are, however, limited opportunities to harness energy derived from the existing 
waste burden and much of the recent attention focussed upon such projects has, 
in part, stemmed from funding opportunities which have arisen via the UNFCCC 
Clean Development Mechanism.  These projects primarily involve landfill gas-to-
electricity technology. 

                                                 
83 Energy Research Council. Renewable energy technologies for poverty alleviation. Initial assessment report: 

South Africa 

84 Stassen, 1996 
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South Africa disposes most of its refuse to landfill sites.  The net realisable energy 
available from waste-derived methane is in the order of 36MWh (1.13PJ) per 
annum for electricity generation and 96MWh (3.0PJ) for heating purposes 85 .  
Options for energy production from municipal waste are being examined including 
biogas digestion as well as methane gas from landfills. 

Ethekwini Municipality has been quick to realise the potential for landfill gas 
generation, and details of the existing projects are included earlier in this 
document.   

Anaerobic Digestion 

Anaerobic digestion (AD) is the degradation of organic materials such as food 
residues, animal slurries, sewage etc in the absence of oxygen by micro-
organisms.  There are two principal products of anaerobic digestion: 

• Biogas – a mixture of methane and carbon dioxide, which, by 
combusting the methane, can be used to generate energy; 

• Digestate – the solid and liquid residues which have potential agricultural 
and horticultural uses. 

There are two main operating temperature regimes for AD processes: around 35 
Celsius (mesophilic) and around 55 Celsius (thermophilic).  The advantages of 
mesophilic operation are that it is well understood and requires less heat to 
maintain operation.  Thermophilic systems generally operate at a faster rate and 
more rapid and complete sanitation of the waste is achieved.  The temperature 
regime of the system will depend on the application of the digester.  Thermophilic 
operation is gaining popularity in Europe where a sanitisation (pasteurisation) 
stage is required for the treatment of certain wastes at 70 Celsius for one hour.   

Anaerobic digestion of food manufacturing waste may require pre-treatment 
depending on its quality.  Pre-treatment may include size-reduction, screening to 
remove large contaminants and dilution to obtain optimum water content.  The 
waste is then mixed with previously digested material to dose it with the digestion 
micro-organisms.  The mixed feedstock is introduced to the digestion vessel where 
degradation and gas production occurs.  The digestion normally takes between 14 
and 28 days, by which time about 25% to 50% of the organic matter will have been 
degraded.   

4.5.6 Biodiesel 

Overview of National Potential 

Biodiesel is a fuel oil made by a transesterification process from oil plants such as 
sunflower, soy, rape and cotton seed or from waste cooking oil.  It may be used in 
any diesel motor vehicle and mixed in any ratio with mineral diesel. 

                                                 
85 DME/Danced CaBEERE Project Report, 2001 
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South Africa could produce 1.4billion litres of biodiesel per annum, amounting to 
20% of the country’s diesel consumption86. A 2003 study by DST showed that 
biodiesel can be produced with borrowed capital at a break-even factory price of 
R3.06 per litre.  When a ROI of R0.40 per litre is added to this figure, it means that 
the gate price of biodiesel is R3.46 per litre.  Adding taxes, levies and wholesale 
margins, the biodiesel wholesale price would amount to R4.54. This means that a 
corresponding subsidy would be required, and to ensure fiscal neutrality, a 
premium on the price of petrol. 

There are three major market niches for Biodiesel: 

• Blending biodiesel with petroleum diesel for the transport sector is the 
most common market outlet for biodiesel in other countries and is 
estimated to absorb the largest amount of biodiesel in the future; 

• Cooperatives with surrounding producers and customers. This model 
has been successful in some European countries; 

• Using biodiesel as an energy source for energising villages in remote 
rural areas which have no access to other modern energy sources. 

Biodiesel from Algae87 

This technology involves the growth of algae on a suitable medium, such as 
sewage, which are then harvested and converted, as for any vegetable oil, into 
biodiesel.  This is potentially a highly productive mechanism for producing 
biodiesel, particularly as ‘algal bloom’ can be a problem on wastewater treatment 
works. 

Research indicates that the order of magnitude required to produce a significant 
volume of biodiesel in this way are within the scope of the City’s current operations 
and processes.  Algae produce about 30 times more oil per hectare than the 
conventional land-based plant oil production.  This suggests that one hectare of 
algal ponds could produce 400 litres of biodiesel per day. 

Further research carried out for the City of Cape Town indicates that the Cape 
Town area has the potential to produce 3TWh of LPG equivalent energy per year 
in biodiesel.  According to the same research, this would have additional benefits 
as follows: 

• R100 million per year of saving through the use of in sink food 
processors to reduce collection and landfill costs. (Source of costs: City 
of Cape Town, 2005); 

                                                 
86 DST, 2003 

87 Information taken from the draft report: Investigation into the various Potentials of the Renewable Energy 
Technologies Sector for eThekwini; Institute for Zero Waste in Africa (2006) 
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• R360 million of savings per year through the elimination of sewage 
processing costs based on sewage processing cost of R1000/Ml, 
(Source: City of Cape Town); 

• R300 million of saving through the recycling of the estimated 360,000Ml 
per year of water which is presently permanently lost through heavy 
metal and VOC contamination with industrial effluent; 

• Job creation from the production of biogas, food, oil from micro-algae 
and associated Biodiesel; 

• Organic, biodiverse local food security; 

• Energy Security, as all of the Western Cape's vehicle fuel needs can be 
achieved with micro-algal oil production from 106 hectares of community 
owned micro-algae ponds; 

• Health and Environmental benefits, through the reduction in the 
dependencies on toxic coal and petroleum based fuels. 

Barriers to the uptake of Biodiesel 

Although the technology behind the production biodiesel is relatively simple, the 
implementation of a biodiesel programme is complex because of the many 
stakeholders involved and the incentives and mechanisms required in order to 
make it economically viable. 

• Commercial-scale biodiesel plant requires substantial initial capital 
outlay, and starting capital may be needed to assist small-scale and 
community producers to set up biodiesel plants. 

• There is a lack of information and awareness on the benefits of 
Biodiesel; 

• Biodiesel’s entry into the market faces legal and regulatory issues, 
including the development of appropriate standards; 

• Limited water resources must be carefully assessed before large-scale 
oil crop plantations are started; 

• If poverty alleviation is to be achieved, emergent farmers and farmers in 
disadvantaged areas should be included in the programme as a priority 
and the lack of infrastructure in disadvantaged areas addressed; 

In conclusion, the cooperation of different ministries to implement biodiesel is 
essential.  Strategies to raise the initial capital for biodiesel production and making 
the cost of biodiesel competitive with petroleum diesel have to be addressed. 
Expertise in growing and processing oil resources has to be created. Regulatory 
and Policy Issues relating to Renewable Energy 
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4.5.7 Bio-ethanol88 

Bio-ethanol is manufactured by the fermentation and subsequent distillation of 
starch and sugar crops (such as maize, sorghum, potatoes, wheat and sugar-
cane) or fruit and vegetable waste. Of these, Bagasse and organic waste are of 
most relevance for the EMA.  Bio-ethanol is a clean, bio-degradable fuel which can 
be used as a direct petroleum substitute in most unmodified petrol engines.  Upon 
combustion, emissions arising from bio-ethanol are significantly lower than those 
of its petroleum derived counterparts as follows: 

• Carbon monoxide emissions by 25-30%; 

• Nitrogen oxide emissions by up to 20%; 

• Volatile Organic Compounds (VOCs) by 30%, or more; 

• net carbon dioxide emissions by up to 100% on a full life-cycle basis; 

• Benzene and butadiene by more than 50%. 

4.5.8 Other Renewable Energy Sources 

In addition to those technologies already highlighted, there exist several additional 
renewable technologies which should be borne in mind for possible future 
development as part of an Energy Strategy for the EMA.  These are summarised 
in Table 4.5.8. 

Table 4.5.8: Other Renewable Energy Technologies89 
Technology Description 

Photo-conversion Technology A set of technologies that capture light energy by a 
biological, chemical or electrochemical system for 
subsequent use as a fuel, a chemical or electricity. 
Akin to artificial photosynthesis, Photobiology and 
photochemistry are relevant to the production of a 
fuel such as hydrogen.  Photo-electrochemistry is 
relevant to the production of electricity. 

Hydrogen and Bio-hydrogen Hydrogen as an energy carrier produced by 
electrolysis using renewable generated electricity.  
Bio-hydrogen production from the agricultural sector. 

Fuel Cells Small size, fully integrated, premium mobile power 
sources.  Small generator sets and remote power for 
telecommunications.  Other applications include 
mobile, military, transport, propulsion, auxiliary power 
units, and fixed applications such as domestic and 
small commercial CHP, for individual dwellings and 
district heating. 

                                                 
88 Information taken from the draft report: Investigation into the various Potentials of the Renewable Energy 

Technologies Sector for eThekwini; Institute for Zero Waste in Africa (2006) 

89 On-site Renewable Energy Development and Purchasing Green Electricity – A Guide for Business and the 
Public Sector;  UK Carbon Trust (2005) 
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Tidal Stream Fully predictable power from ‘underwater windmills’ 
sited around headlands and islands where tidal 
currents are accelerated. 

Wave Power Shoreline wave power devices and larger scale 
offshore wave power devices are currently being 
demonstrated at pilot scale (500-1000kW) 

4.5.9 Regulatory and Policy issues relating to Renewable Energy 

The most important National Policy statements regarding renewable energy are 
embodied within the National White Paper on Renewable Energy and the 1998 
Energy White Paper.  These are elaborated upon within section 5.  Other relevant 
regulatory and policy aspects include: 

The Municipal Systems Act 

The Municipal Systems Act (Act No 32 of 2000) stipulates that municipalities 
provide sustainable services to the communities within their charge, including 
energy provision via renewable sources. 

National Fuelwood Strategy 

The Department of Minerals and Energy is concerned mainly with modern fuels 
and has transferred the responsibility for fuelwood to the Department of Water 
Affairs and Forestry (DWAF). As part of a government drive to implement poverty 
alleviation programmes, DWAF has recently started the process of drafting a 
National Fuelwood Strategy. 

The Renewable Energy Subsidy Scheme90 

The DME has recently established the Renewable Energy Subsidy Office 
(REFSO) whose mandate includes: 

• The management of renewable energy subsidies in such a way as to 
keep transaction costs at a minimum, whilst supporting the 
Government’s renewable energy targets; 

• The provision of advice to developers and other stakeholders on 
renewable energy finance and subsidies.  Information on local and 
international funding sources is provided.  This includes details on the 
services and products offered by development finance institutions, as 
well as donor agencies and commercial banks; 

• The Subsidy Governance Committee (SGC) is responsible for decision 
making regarding the award of subsidies.  The SGC is accountable to 
the Director General of the DME. 

The salient features of the 2005 – 2006 subsidy scheme are: 

                                                 
90 www.dme.gov.za/dme/energy/refso.htm 
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• Grants are only eligible to projects with capital costs less than 
R100million, and are capped at 20% of project capital cost; 

• Projects must use commercially proven renewable technologies; 

• Grants are made on a once-off basis, and are applicable to new projects 
only.  The available grant amounts, as stated by the DME are: 

For electricity: R250 per kW 

For bioethanol: R167 per kl/year 

For Biodiesel: R273 per kl/year 

4.5.10 Sustainability Objectives 

Table 3.4.6 shows those sustainability objectives which are proposed for the 
Renewable Energy sector.  The table includes a brief description of each and 
objectives are grouped into sustainability headings: Environmental, Economic and 
Social. 

Table 3.4.6: Renewable Energy Sustainability Objectives 
Environmental 

1 Mitigation of local and global pollutants through the enhanced usage of 
renewable energy sources 
As described in earlier sections. 

Economic 

1 Encourage job creation via the expansion of the renewable energy sector 
As described in earlier sections.  The Municipality should encourage the 
development of Durban as a Global Centre for Sustainable Industries, thereby 
attracting sustainable growth and job creation.  The RET industry has the 
potential to absorb many of those employees who have lost jobs in the traditional 
manufacturing sectors. 

Social 

1 Improved health and quality of life 
As described in earlier sections. 

Institutional Issues 

1 Development of formal mechanisms for consideration of external costs when 
establishing energy supply alternatives 
Without consideration of the environmental, health and safety costs associated 
with coal-based power generation, the financial viability of renewable alternatives 
can appear uncompetitive.  It is vital, therefore, that formalised methodologies 
are developed and adopted which take account of all external costs when 
evaluating energy supply options. 

2 Greater understanding of the municipal fuelwood usage statistics 
Data on rural fuelwood use is extremely sketchy.  More background research is 
required in order for the scale of use of this energy source to be confirmed.  Only 
then can strategies be formulated to ensure sustainable use of this precious 
resource. 
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3 Development of novel finance initiatives, and other instruments, to 
encourage uptake renewable energy technologies 
In the absence of suitable financial interventions, the uptake of SWHs and other 
renewable energy technologies may remain jeopardised due to high outlay costs, 
despite their being a cost-effective solution in the medium-term.  Financial 
incentives, or subsidies, could be developed to assist in removing these 
perceived barriers, together with regulatory interventions such as obligatory 
renewable energy uptake in new build situations. 

4 Continued use of alternative funding options to further renewable energy 
uptake for eThekwini Municipality 
The Municipality will continue to explore all possible finance options including 
CDM, REFSO and international donor funds to assist, where appropriate, with the 
roll-out of renewable technologies. 

5 Establish a target and timeline for medium-term and long-term renewable 
use 
This is considered necessary in order to give impetus to a renewable energy 
programme.  Whilst remaining challenging, the targets should be realistic and be 
based upon a mix of renewable energy technologies appropriate to the 
topography and prevailing climatic conditions of the EMA. 

4.5.11 Sector Summary 

The most pertinent summary items are to be seen with reference to the 
Renewable Sector’s Sustainability Objectives, above.  This sector has the 
potential to provide the population of the EMA, as well as South Africa as a Nation, 
with a substantial proportion of its future energy needs in a sustainable manner.  
This potential has hardly begun to be realised. 

Barriers to the uptake of proven renewable technologies must be fully grasped and 
overcome.  This will almost certainly involve a paradigm shift in the way that many 
organisations and individuals view their energy supply, and will likely require a 
critical mass of applications before ongoing success is guaranteed. 

Data regarding existing biomass and renewable energy uptake are extremely 
limited and mostly extrapolated from various research studies.  This must be 
addressed if renewable energy targets are to be established and monitored. 



 
 Ethekwini Municipality State of Energy Report 2006 

118 

5. Policy and Legislation 
Globally, nationally and locally there are a number of policies, legislation and strategies 
that relate the efficient use of energy and reducing the environmental impact associated 
with energy generation and consumption. This chapter highlights and summarises 
those which are considered to be most pertinent to the State of Energy in eThekwini 
Municipality, and provides references for sources of further information. 

5.1 Governmental Policies and White Papers 

This section covers Policies and White Papers relevant to environmental 
management in general and also specifically to energy. Energy-related aspects 
include, amongst others, national policy for South Africa, Demand Side 
Management, and renewable energy. 

5.1.1 Ethekwini Environmental Management Policy91  

The eThekwini Municipality Environmental Management Policy Initiative has 
designed and initiated the implementation of an effective and sustainable 
Environmental Management System (EMS).  The Policy is the first building block 
in establishing an EMS.  The EMS will be subject to continuous improvement and 
monitoring, which will occur through setting and reviewing key performance 
indicators, and establishing mechanisms for reporting and auditing performance 
against these indicators.  All sectors of local government will continue to carry out 
their own environmental management line functions, within the framework of the 
Policy.  The Policy is intended as a joint-policy platform, giving direction for all 
sectors of local government and for the development of sector-specific strategies 
in response to environmental responsibilities.  The Policy will contribute to the 
effectiveness of the IDP in enabling environmental sustainability, as well as 
economic efficiency and social equity. 

The vision statement for eThekwini Municipality, as outlined in the Policy is: 

By 2020, eThekwini Municipality will enjoy the reputation of being Africa's most 
caring and liveable city, where all citizens live in harmony. This Vision will be 
achieved by growing its economy and meeting people's needs so that all citizens 
enjoy a high quality of life with equal opportunities, in a city that they are truly 
proud of. 

This is supported by a number of principles including sustainability, recognizing 
the environment as a resource, ensuring continual improvement, and avoiding 
negative impacts.  These principles also complement and give further substance 
and guidance to the eThekwini Municipality’s Integrated Development Framework 
principles.  In addition to these principles, local government must abide by the 
provisions contained in all relevant national, provincial and local legislation and 
policies in implementing the Policy. 

                                                 
91 Environmental Management Policy for eThekwini Municipality (June 2005) 
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The policy recognizes the responsibilities of the local government, and outlines the 
following themes for the policy: 

• Theme A: Environmental Management System; 

• Theme B: Development and Planning; 

• Theme C: Human Health and Safety; 

• Theme D: Pollution and Waste Management; 

• Theme E: Environmental Resource Management; 

• Theme F: Education, Training and Awareness. 

Each theme has a number of objectives that need to be met and the required 
actions are outlined in the document. 

5.1.2 National White Paper on Energy Policy92  

The prevailing energy Policy of South Africa is captured within the White Paper on 
Energy Policy (1998).  This Policy aims to provide the nation with wider access to 
energy services, by various means, whilst ensuring that the environmental impacts 
of energy conversion and use are minimised as far as possible.  The White Paper 
gives a mandate to the Department of Minerals and Energy (DME) to promote 
Energy Efficiency through various means. Although Government's present 
capacity to undertake energy efficiency programmes is limited, the DME will 
finalise and consolidate considerations to ensure appropriate leadership in the 
sector. 

The energy sector policy objectives are given as: 

• Increasing access to affordable energy services; 

• Improving energy governance; 

• Stimulating economic development; 

• Managing energy-related environmental and health impacts, and 

• Securing supply through diversity. 

The White Paper considers aspects that relate to both demand side sectors 
(households; industry, commerce and mining; transport; and agriculture), and 
supply side sectors (electricity; nuclear energy; liquid fuels; gas; coal; renewable 
energy sources; and transitional fuels).  Several cross-cutting issues are also 
addressed. 

                                                 
92 DME White Paper on the Energy Policy of South Africa, December 1998 
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5.1.3 National White Paper on Renewable Energy93  

The purpose of this White Paper is to set out Government’s principles, goals and 
objectives for renewable energy.  It furthermore commits Government to a number 
of enabling actions to ensure that renewable energy becomes a significant part of 
its energy portfolio over the next ten years. 

Renewable energy can be defined as energy that harnesses naturally occurring 
and non-depletable sources of energy to produce electricity, gaseous and liquid 
fuels, heat or a combination of these energy types.  These include: 

• Solar energy can be used to generate electricity; heat water; and to heat, 
cool and light buildings.  For example, photovoltaic systems capture the 
energy in sunlight and convert it directly into electricity.  Alternatively, 
sunlight can be collected and focused with mirrors to create a high intensity 
heat source that can be used to generate electricity by means of a steam 
turbine or heat engine. 

• Wind energy uses the naturally occurring energy of the wind either directly 
as in windmills or to generate electricity, and can be used, for example, to 
charge batteries or pump water.  Large modern wind turbines operate 
together in ‘wind farms’ to produce electricity for utilities.  Small turbines 
are used to meet localised energy needs. 

• Biomass energy (from organic matter) can be used to provide heat, make 
liquid fuels, gas and to generate electricity.  Fuelwood is the largest source 
of biomass energy, generally derived from trees.  However, the use of 
fuelwood is considered unsustainable when new trees are not planted to 
replace those used.  Fuelwood derived in this way cannot be properly 
defined as renewable.  Other types of biomass include plants, residues 
from agriculture or forestry, and organic components in municipal and 
industrial wastes.  Landfill gas is considered to be a biomass source. 

• Bio-fuels in liquid form can be produced from the conversion of biomass 
and used, for example, for transportation.  The two most common bio-fuels 
are ethanol and bio-diesel.  Fermenting any biomass that is rich in 
carbohydrate, such as maize, makes ethanol.  Biodiesel is manufactured 
using vegetable oils, animal fats and algae. 

• Hydropower uses the movement of water under gravitational force to drive 
turbines to generate electricity. 

• Wave power, tidal power and ocean currents can be used to drive turbines 
to generate electricity.  Technologies to harness these forms of power are 
presently being developed to the stage of commercialisation. 

• Geothermal activity in the earth’s crust derives from the hot core of the 
earth.  Examples are the natural geysers and hot water sources employed 

                                                 
93 DME White Paper on Renewable Energy, November 2003 
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for power generation and space heating, or using deep hot dry rock as heat 
exchangers by pumping water through the natural rock fissures to produce 
steam for power generation. 

South Africa relies heavily on fossil fuels for its energy production due to large 
indigenous coal resources.  It is recognised, however, that the emission of 
greenhouse gasses generated from the burning of fossil fuels is of global concern 
and South Africa has the potential to use renewable energy resources as a 
sustainable alternative.  

Government’s long-term goal is the establishment of a renewable energy industry 
producing modern energy carriers that will offer in future years a sustainable, fully 
non-subsidised alternative to fossil fuels.  The proportion of final energy 
consumption currently provided by renewable energy has come about largely as a 
result of poverty (e.g. fuelwood and animal waste used for cooking and heating). 

To embark upon a deliberate path towards this goal, the Government’s medium-
term (10-year) target is: 

10,000 GWh (0.8 Mtoe) renewable energy contribution to final energy 
consumption by 2013, to be produced mainly from biomass, wind, solar and small-
scale hydro.  The renewable energy is to be utilised for power generation and non-
electric technologies such as solar water heating and bio-fuels. This is 
approximately 4% (1,667 MW) of the projected electricity demand for 2013 (41,539 
MW).  This is equivalent to replacing two (2x 660 MW) units of Eskom's combined 
coal fired power stations. 

This is in addition to the estimated existing (in 2000) renewable energy 
contribution of 115,278 GWh per annum which is mainly derived from fuelwood 
and waste. 

A phased approach to achieving this target is required.  In the short term it should 
focus on relatively low cost technologies such as solar water heating, wind and 
small-scale hydro which will not require heavy subsidies.  As the need for more 
power generation increases, the cost of coal-based generation will increase and 
this will improve the financial viability of renewable energy sources. 

5.1.4 NERSA Demand Side Management (DSM) policy94  

This Policy identifies problems of peak generation capacity in the near future and 
inefficient end-sue of electricity.  It also examines the current regulatory 
mechanisms of implementing Energy Efficiency and Demand Side Management 
(EEDSM) programmes through Eskom.  Existing government energy policy and 
legislature mandating the National Energy Regulator (NERSA) to develop a 
regulatory policy on EEDSM is highlighted. 

The Policy sets annual EEDSM targets and specifies those programmes that 
would qualify for EEDSM funding.  Eskom is obliged to ensure that these targets 

                                                 
94 Regulatory Policy on energy efficiency and demand side management for South African Electricity industry 

(NERSA, July 2004) 
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are met.  Of interest to eThekwini Municipality is the provision that all metropolitan 
areas in South Africa are obliged to incorporate EEDSM within their own energy 
planning and to ensure EEDSM implementation.  The Policy outlines the 
conditions for implementation in the current electricity industry, and after 
restructuring.  An independent monitoring and verification body will confirm the 
impact of EEDSM projects implemented and will report same to the NERSA. 

The EEDSM policy covers the following aspects: 

• Access to funding, administration of funds and assets ownership; 

• Development of EEDSM plans; 

• Establishment of the Energy Agency in the future; 

• Obligation of the future Regional Electricity Distributors (REDs) to 
implement EEDSM to all end-users through Energy Service Companies 
(ESCOs); 

• The requirement of licensees (distributors) to create awareness and 
advertise the benefits of EEDSM amongst their customers, and to offer 
time-of-use tariffs to all industrial and commercial customers. 

The following EEDSM targets and programmes have been identified: 

• 152 MW annual reduction in peak demand 

• 292 GWh annual energy displaced 

These are to be achieved by programmes outlined in Table 5.1.4.  

Table 5.1.4: Overview of programme categories within the DSM policy 
Programme category Annual Demand 

Displacement 
MW 

Annual Energy 
Displacement 

GWh 

Residential energy efficiency 32 115 

Commercial energy efficiency 14 68 

Industrial and mining efficiency 16 109 

Residential load management 49 - 

Industrial and mining load management 41  

Annual Total 152 292 
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5.1.5 The Electricity Pricing Policy of the South African Electricity 
Industry95  

This Policy document seeks to strike a balance between affordable electricity 
prices to households and low-cost electricity for industrial sector.  In this regard, 
the Policy states that electricity prices should reflect efficient market signals, 
accurate cost of supply and concomitant price levels that will ensure financial 
viability of the electricity sector in its entirety.  It is considered that the present tariff 
structures and levels do not always provide adequate incentives to consumers to 
use electricity efficiently, thus, any tariff rationalisation process needs to take this 
state of affairs into account.  

The NERSA has been chosen as the appropriate institution to facilitate the 
implementation of this policy.  It is envisaged that the introduction of cost-based 
tariffs that provide correct pricing signals to consumers will result in economically 
optimal investments in the electricity infrastructure.  In principle, the pricing policy 
should also recognise the contribution of renewable energy sources to new 
generation capacity and concomitant mitigation of externalities to inefficient market 
prices. 

The following pricing policy statements are made: 

• Network Charges: Tariffs charged to customers on the network will be 
cost-reflective including geographical differentiation resulting from the 
relative location of the markets from electricity generation plants as well as 
the physical layout of the country. 

• Cost-reflectivity: Electricity industry should move towards cost- reflectivity 
in the medium to long-term.  This means that electricity tariffs should reflect 
the real cost of rendering electricity services, excluding taxes and 
subsidies.  

• Access: There will be non-discriminatory access to uncommitted capacity 
within commercially reasonable and operational constraints of the 
transmission system, transparency of tariffs, disclosure of cost and pricing 
information to the NERSA. 

• Transmission charges: Appropriate payments shall be made by the 
wheeling utility to the transmission network owner to obtain the required 
capacity as a condition of service 

• Geographical differentiation:  In line with the principle of cost-reflectivity, 
the NERSA shall determine geographic differentiation of electricity tariffs 
from place to place along the transmission network and the REDs or 
distributors’ licensed areas.  The country shall be divided into a number of 
transmission network pricing zones, as defined by the NERSA from time to 
time. 

                                                 
95 The electricity pricing policy of the South African Electricity Industry: DME, April 2004 



 
 Ethekwini Municipality State of Energy Report 2006 

124 

With regards to the actual pricing of electricity, the following points are highlighted: 

Electricity Wholesale Pricing:  

• Initially all customers buying on average 100 GWh or more per annum at a 
single point will qualify to buy at wholesale price, subject to approval by the 
NERSA. 

Industrial customers connected to municipal networks:  

• The introduction of wholesale pricing is likely to encourage industrial 
consumers connected to municipal distribution networks to seek to 
purchase electricity at wholesale prices. 

Regionalized wholesale pricing: 

• Traction and bulk water supply industries are of national strategic 
importance and will qualify for the wholesale pricing tariffs of electricity 
supply even if they consume more than 100 GWh from different points of 
supply. 

• When the REDs are established, the wholesale pricing tariffs of electricity 
supply for the traction and bulk water supply industries will be regionalized. 

Time of Use Pricing: 

• All tariffs will be based on the TOU methodology. 

Negotiated Pricing Agreements (NPAs): 

• All existing contracts must be aligned with the wholesale electricity pricing 
contained herein over time. 

• All existing NPAs will be honoured initially but shall be migrated to 
wholesale electricity pricing over time.  A mechanism will be devised by the 
NERSA to accommodate the existing NPAs in the transitional period 
towards the transparent and cost-reflective wholesale pricing system. 

• Affected contracting parties shall re-negotiate the NPA prior to the 
introduction of multi markets in the ESI. 

Commodity Based Pricing: 

• When commodity prices are low and commodity based tariffs fall below 
wholesale electricity prices, the other party to the contract (supplier) must 
absorb the difference (loss) and shall not pass it on to other classes of 
consumers.  When commodity prices are high, the generator may keep the 
benefits within the provisions of their revenue requirements as approved by 
the NERSA. 

 



 
 Ethekwini Municipality State of Energy Report 2006 

125 

Choice of electricity supplier: 

• The distributor / RED shall carry the risk of failure to supply captive 
customers connected to networks. 

• All qualifying customers, traders and retailers qualifying for wholesale 
pricing will have a choice of bulk supplier but they will also carry the risk of 
failure of that supplier to supply electricity contracted for. 

• Cost-reflectivity and transparency principles will be phased in over a period 
of 10 years. 

• The NERSA shall design and implement mechanisms within the wholesale 
pricing system and the competitive electricity markets to ensure that 
wholesale electricity customers continue to make a fair contribution to 
levies until a substitution funding mechanism for such has been 
implemented. 

Implementation time frame: 

• The wholesale electricity pricing shall be implemented no later than the 
effective date of implementation of the REDs. 

Obligations to supply: 

• Municipalities can cede their obligation to supply electricity in their areas of 
jurisdiction to relevant REDs.  The said REDs will then have an obligation 
to supply customers within their area of jurisdictions; 

• The DME, in consultation with the Department of Public Enterprises, shall 
ensure the national security of supply of electricity. 

• With regard to end-user customers, the REDs shall have an obligation to 
supply.  No end-user customer who can demonstrate that they can pay for 
the services rendered to them may be refused access to any RED’s 
network unless such customer’s activities negates the guaranteeing of the 
quality of supply of electricity services. 

• All customers shall have obligation to pay for the electricity services 
provided to them. 

• Customers, traders and retailers who qualify for the wholesale pricing and 
who have freedom to choose a supplier should protect their own interest 
through the provisions of a contract negotiated with supplier of their own 
choice.  In this regard, such customers, traders and retailers shall carry the 
risk of breach of contract and take necessary steps to hedge such risk. 

Externality and environmental costs: 

• Electricity industry participants should use environmental friendly 
modalities of generating and supplying electricity in line with prevailing 
legislation. 
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• NERSA will develop incentive-based tariff structures and other instruments 
to promote energy efficient and environmental friendly electricity industry. 

• As renewable electricity generation is introduced into the electricity multi-
markets, the Department of Minerals and Energy will progressively monitor 
the adequacy of the established grid code to provide for fair treatment of 
non-conventional forms of electricity generation fed into the grid. 

Explanations on how the Policy will affect the various user groups are also 
provided in the policy statement.  These include the commercial, agriculture and 
domestic sectors. The supply of free basic electricity is also discussed. 

Eskom Pricing Considerations96: 

The price paid by an end-user for electricity is influenced by two different 
processes within Eskom: 

The first process is the annual Eskom price adjustment (normally inflation-related). 
For the first time this year, the adjustment was determined through a Multi-Year 
Price Determination (MYPD) process, which is led by the National Electricity 
Regulator (NERSA).  Through the MYPD process, Eskom applied for a revenue 
requirement that would ensure its business sustainability.  The average price of 
electricity supplied by Eskom will therefore rise by 5.1% for the 2006/7 financial 
year, a price increase that has been approved by the NERSA. 

The second process deals with tariff structures.  From a tariff structure 
perspective, the 2005 Retail Tariffs Restructuring Plan implementation provided 
the foundation for the full unbundling of tariffs in the future.  Significant changes 
were implemented from 1 January 2005 with the unbundling of the Megaflex, 
Miniflex and Nightsave urban tariffs into cost-reflective tariff components.  This 
created the basis for full unbundling to be proposed in the future. 

The 2006/7 Retail Tariffs Restructuring Plan consists of only small changes that 
are focused on rationalisation, especially of tariffs in the residential sector.  The 
following is a summary of the changes in the tariff structures as approved by the 
NERSA Board:  

• A different price increase will be implemented for municipalities, which 
takes into account the timing of the later price increase to municipalities in 
July 2006 as required by the Municipal Finance Management Act (MFMA); 

• Alignment of Homelight 1 and Hometake tariffs over a two-year period in 
areas previously taken over from municipalities by Eskom. These tariffs are 
consolidated into one tariff, Homelight 2. 

As a result of the structural tariff adjustments, residential customers in areas 
previously taken over by Eskom will experience an effective price adjustment of 

                                                 
96 Eskom Web site: www.eskom.co.za/live/ 
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either below or above the 5.1% average increase, depending on the customer's 
particular tariff class. 

5.1.6 National White Paper on Integrated Pollution and Waste 
Management97  

DWAF and DEAT together completed the IP&WM policy, which is a subsidiary 
policy of the overarching environmental management policy, as set out in the 
White Paper on Environmental Management Policy for South Africa, and further 
supported by the National Environmental Management Act (No. 107 of 1998).   

This IP&WM policy applies to all government institutions, society at large, and to 
all activities that impact on pollution and waste management.  One of the 
fundamental approaches of this policy is to prevent pollution, minimise waste, and 
to control and remediate impacts.   The management of waste will be implemented 
in a holistic and integrated manner, and will extend over the entire waste cycle, 
from "cradle to grave", including the generation, storage, collection, transportation, 
treatment, and final disposal of waste. 

The government aims to: 

• Encourage the prevention and minimisation of waste generation, and thus 
pollution at source; 

• Encourage the management and minimisation of the impact of unavoidable 
waste from its generation to its final disposal; 

• Ensure the integrity and sustained "fitness for use" of all environmental 
media, i.e. air, water and land; 

• Remediate any pollution of the environment by holding the responsible 
parties accountable; 

• Ensure environmental justice by integrating environmental considerations 
with the social, political and development needs and rights of all sectors, 
communities and individuals, and 

• Prosecute non-compliance with authorisations and legislation. 

The White Paper on Integrated Pollution and Waste Management for South Africa 
represents a paradigm shift from dealing with waste only after it is generated (i.e. 
"end of pipe") towards: 

• Pollution prevention; 

• Waste Minimisation; 

• Cross-media integration; 

                                                 
97 WRC Report on project 1171: Waste Minimisation Club facilitators manual 
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• Institutional integration, both horizontal and vertical, of departments and 
spheres of government, and 

• Involvement of all sectors of society in pollution and waste management. 

5.2 National Legislation 

This section on legislation will cover those Bills and Acts relevant to both general 
environmental protection and to energy use specifically. 

5.2.1 The Draft Energy Bill98  

The contents the Energy Bill addresses: 

• The establishment of a National Energy Advisory Committee.  This 
Committee will advise the minister on energy policy matters; 

• The establishment of a National Energy Data Base and Information 
System.  Currently energy data is collected on a voluntary basis which has 
lead to incomplete data.  This provision will enable the mandatory 
collection of energy data by Department of Minerals and Energy; 

• The establishment of an Integrated Energy Planning capability.  This 
provision will provide the Department of Minerals and Energy with a legal 
mandate for a budget and structure to undertake this function; 

• The establishment of a Renewable Energy Programme.  This provision will 
provide the Department of Minerals and Energy with a legal mandate for a 
budget and structure to undertake this function; 

• The establishment of an Energy Efficiency Programme.  This provision will 
provide the Department of Minerals and Energy with a legal mandate for a 
budget and structure to undertake this function; 

• The establishment of an energy Safety, Health and Environment 
Programme not provided for in other legislation.  This provision will provide 
the Department of Minerals and Energy with a legal mandate for a budget 
and structure to undertake this function; 

• The establishment of a programme that addresses the access of 
appropriate energy to households.  This provision will mandate inter alia 
the establishment of Integrated Energy Centres for the development of 
energy provision in rural areas and the provision of clean fuels and 
technology for residential areas; 

• The provision for the fulfilment of international commitments and 
obligations pertaining to energy; 

                                                 
98 Draft Energy Bill, October 2005 
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• The establishment of a National Energy Research Programme.  This 
provision will provide for sustainable energy supply through nationally 
directed research and development.  Such research and development is 
currently fragmented and insufficient for future national development 
needs. 

5.2.2 The Electricity Act99  

The eThekwini Electricity Department operates under the Electricity Act of 1987. 
The aim of the Act is to provide for the continued existence of the Electricity 
Control Regulator and for the control of the generation and supply of electricity.  It 
outlines the responsibilities and roles of the Electricity Control Regulator, the Local 
Authority and Eskom in the supply of electricity to various consumers.  Through 
this Act the National Electricity Regulator (NERSA) has jurisdiction over the entire 
industry and regulates market access through the licensing of all producers 
(greater than 5GWh per annum), transmitters, distributors and sellers of electricity. 

 All electricity tariffs have to be approved by the NERSA that also regulates quality 
of supply and mediates disputes and customer complaints.  Points of relevance to 
the supply of electricity by a local authority are provided under Sections 15, 16 and 
17 of the Act. 

5.2.3 Eskom Conversion Act, 2001100  

The object of this act it to convert Eskom into a public company having a share 
capital as contemplated in section 19(1)(a) of the Companies Act, with its entire 
share capital held by the State.  This is a short Act that outlines the responsibilities 
of Eskom after the conversion. 

5.2.4 The Gas Act, 2001101  

The mission statement of the Gas Act of 2001 is to: 

• Promote the orderly development of the piped gas industry;  

• Establish a national regulatory framework; and 

• Establish a National Gas Regulator as the custodian and enforcer of the 
national regulatory framework. 

It provides information on the establishment and functions of the gas regulator, as 
well as other aspects related to the regulator such as funds, personnel etc.  It 
explains when a license is required and the procedures involved in the application 
process.  General aspects such as inspections, regulations and rules, and the 
Mozambique Gas Pipeline agreement are also covered in this Act.  

                                                 
99 The Electricity Act (no 41 of 1987) as amended 

100 No. 13 of 2001: Eskom Conversion  Act, 2001 

101 No. 48 of 2001: Gas Act, 2001 
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The objectives of the Gas Act are to: 

• Promote the efficient, effective, sustainable and orderly development and 
operation of gas transmission, storage, distribution, liquefaction and re-
gasification facilities and the provision of efficient, effective and sustainable 
gas transmission, storage, distribution, liquefaction, re-gasification and 
trading services; 

• Facilitate investment in the gas industry; 

• Ensure the safe, efficient. economic and environmentally responsible 
transmission, distribution, storage, liquefaction and re-gasification of gas; 

• Promote companies in the gas industry that are owned or controlled by 
historically disadvantaged South Africans by means of licence conditions 
so as to enable them to become competitive; 

• Ensure that gas transmission, storage, distribution, trading, liquefaction 
and re-gasification services are provided on an equitable basis and that the 
interests and needs of all parties concerned are taken into consideration; 

• Promote skills among employees in the gas industry; 

• Promote employment equity in the gas industry; 

• Promote the development of competitive markets for gas and gas services; 

• Facilitate gas trade between the Republic and other countries; and 

• Promote access to gas in an affordable and safe manner. 

5.2.5 National Environmental Management Act102  

Section 28(1) of NEMA obliges anyone who pollutes or degrades the environment 
to take reasonable measures to stop doing it or, if the harm to the environment is 
authorized by law (e.g. by a permit) or cannot be reasonably avoided, to minimize 
and put right the damage.  The law specifies what measures should be taken, 
including:  

• Investigate, assess and evaluate the impact on the environment;  

• Inform and educate employees about the environmental risks of their work 
and the manner in which their tasks must be performed in order to avoid 
causing significant pollution or degradation of the environment;  

• Cease, modify or control any act, activity or process causing the pollution 
or degradation;  

                                                 
102 Community Air Monitoring Report, 2003 - GroundWork 
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• Contain or prevent the movement of pollutants or the root-cause of 
degradation;  

• Eliminate any source of the pollution or degradation; or  

• Remedy the effects of the pollution or degradation.  

Although atmospheric emissions are regulated via the APPA103, industries still 
have a duty to minimize and correct environmental harm.  If they fail to take the 
required measures, the Director-General of DEAT or the head of the provincial 
department responsible for the environment may direct them to:  

• Investigate, evaluate and assess the impact of specific activities and report 
thereon;  

• Commence taking specific reasonable measures before a given date;  

• Diligently continue with those measures; and  

• Complete them before a specified reasonable date.  

The principles set out in section 2 of NEMA apply to any actions (which include 
decisions) of any organ of state that may significantly affect the environment. The 
principles include:  

• That pollution and degradation of the environment are avoided or, where 
they cannot be altogether avoided, are minimized and remedied. 

• That a risk-averse and cautious approach is applied, which takes into 
account the limits of current knowledge about the consequences of 
decisions and actions.  

• That negative impacts on the environment and on people's environmental 
rights be anticipated and prevented, and where they cannot be altogether 
prevented, are minimized and remedied.  

• Environmental management must be integrated and it must take into 
account the effects of decisions on all aspects of the environment and all 
people in the environment by pursuing the selection of the best practicable 
environmental option.  

• The social, economic and environmental impacts of activities, including 
disadvantages and benefits, must be considered, assessed and evaluated, 
and decisions must be appropriate in the light of such consideration and 
assessment.  

                                                 
103 The Atmospheric Pollution Prevention Act, 1965 (Act 45 of 1965) 
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• Environmental justice must be pursued so that adverse environmental 
impacts shall not be distributed in such a manner as to unfairly discriminate 
against any person, particularly vulnerable and disadvantaged persons.  

• The environment is held in public trust for the people, the beneficial use of 
environmental resources must serve the public interest and the 
environment must be protected as the people's common heritage.  

• The costs of remedying pollution, environmental degradation and 
consequent adverse health effects and of preventing, controlling or 
minimizing further pollution, environmental damage or adverse health 
effects must be paid for by those responsible for harming the environment. 

5.2.6 National Environment Management: Air Quality Act104   

The aim of the Air Quality Act is to reform the law regulating air quality such that 
the environment is protected and to provide for national norms and standards to 
regulate air quality monitoring, management and control by all levels of 
government.  The use of cleaner technologies and cleaner production practices 
are promoted as key factors in improving air quality.  Within two years of this act 
taking effect, national norms and standards for air emissions must be set. 
Provincial and local standards are also set based on the needs of that particular 
area.  These standards can be more stringent that the national standards if 
deemed necessary.  The act also allows for the declaration of priority areas and 
the procedure for the management of these areas.  Penalties can be enforced if 
any contravention of the air emission standards takes place. 

Ambient Air Quality Standards are listed in the Act under Schedule 2 for ozone, 
nitrogen oxides (NOx), nitrogen dioxide, sulphur dioxide, lead, particulate matter 
and total suspended solids. A summary is provided below. 

Table 5.2.6: Ambient Air Quality Standards 
Parameter Air Quality Standard 

O3 Ambient concentrations of ozone (O3) may not exceed: 
a) an instant peak of 0.25 parts per million measured at 25ºC and 
normal atmospheric pressure; or  
b) a one-hour average of 0.12 parts per million measured at 25ºC 
and normal atmospheric pressure 

NOx Ambient concentrations of the oxides of nitrogen (NOx) may not 
exceed: 
(a) an instant peak of 1.4 parts per million measured at 25ºC and 
normal atmospheric pressure;  
(b) a one-hour average of 0.8 parts per million measured at 25ºC 
and normal atmospheric pressure;  
(c) a 24-hour average of 0.4 parts per million measured at 25ºC 
and normal atmospheric pressure and the 24-hour limit may not 
be exceeded more than three times in one year;  
(d) a one-month average of 0.3 parts per million measured at 

                                                 
104 National Environment Management: Air Quality Act 39 of 2004 
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25ºC and normal atmospheric pressure; or  
(e) an annual average of 0.2 parts per million measured at 25ºC 
and normal atmospheric pressure 

NO2 Ambient concentrations of nitrogen dioxide (NO2) may not 
exceed: 
(a) an instant peak of 0.5 parts per million measured at 25ºC and 
normal atmospheric pressure;  
(b) a one-hour average of 0.2 parts per million measured at 25ºC 
and normal atmospheric pressure;  
(c) a 24-hour average of 0.1 parts per million measured at 25ºC 
and normal atmospheric pressure and the 24-hour limit may not 
be exceeded more than three times in one year;  
(d) a one-month average of 0.08 parts per million measured at 
25ºC and normal atmospheric pressure; or  
(e) an annual average of 0.05 parts per million measured at 25ºC 
and normal atmospheric pressure. 

SO2 Ambient concentrations of sulphur dioxide (SO2) may not exceed: 
(a) a ten-minute average instant peak of 0.191 parts per million 
measured at 25ºC and normal atmospheric pressure;  
(b) an instant peak of 500 micrograms per cubic meter (µg/m3) 
measured at 25ºC and normal atmospheric pressure;  
(c) a 24-hour average of 0.048 parts per million or 125 
micrograms per cubic meter (µg/m3) measured at 25ºC and 
normal atmospheric pressure; 
(d) an annual average of 0.019 parts per million or 50 micrograms 
per cubic meter (µg/m3) measured at 25ºC and normal 
atmospheric pressure. 

Lead Ambient concentrations of lead (Pb) may not exceed a one-month 
average of 2.5 micrograms per cubic meter (µg/m3). 

Particulates Ambient concentrations of particulate matter with a particle size 
of less than 10 microns (µ) in size (PM10) may not exceed: 
(a) a 24-hour average of 180 micrograms per cubic meter (µg/m3) 
and the 24-hour limit may not be exceeded more than three times 
in one year; or  
(b) an annual average of 60 micrograms per cubic meter (µg/m3). 

Total Suspended 
Solids 

Ambient concentrations of total suspended solids may not 
exceed: 
(a) a 24-hour average of 300 micrograms per cubic meter (µg/m3) 
and the 24-hour limit may not be exceeded more than three times 
in one year; or  
(b) an annual average of 100 micrograms per cubic meter 
(µg/m3). 

5.3 National and Local Strategies & Plans 

The three most important strategies that have been developed in recent years in 
South Africa that are aimed at reducing consumption of resources and protecting 
the environment, are the National Waste Management Strategy (1998); the Energy 
Strategy (2005); and the Cleaner Production and Sustainable Consumption 
Strategy (under development, 2006). Of particular interest is the Energy Strategy 
that provides targets that must be met by the various sectors (industry, transport 
etc), and this is discussed first in this section. An overview of the Integrated 
Household Clean Energy Strategy is also provided. 
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Falling under the section on Strategies are two locally driven initiatives that must 
be mentioned: namely, the Integrated Development Plan for eThekwini (IDP) and 
the South Durban Multi Point Plan (MPP). 

5.3.1 National Energy Strategy105 

The Energy Strategy was launched in March 2005 by the Department of Minerals 
and Energy, and is the first consolidated Governmental document geared towards 
the development and implementation of energy efficiency practices in South 
Africa.  

The Strategy sets a national target for energy efficiency improvement of 12% by 
2015. This target is expressed in relation to the forecast national energy demand 
at that time, and therefore allows for current expectations of economic growth. 
This target is expected to be achieved by implementing various energy efficiency 
programmes, the majority of which involve low cost interventions that can be 
achieved with minimal investments. 

Sector specific reduction targets have also been set. These are: 

• Industry and Mining: A Target Final Energy Demand Reduction of 15% 
by 2015; 

• Power Generation: An interim Target of 15% reduction in “parasitic” 
electrical usage by 2015; 

• Commercial and Public Building Sector: A Target Final Energy Demand 
Reduction of 15% by 2015; 

• Residential Sector: A Target Final Energy Demand Reduction of 10% by 
2015; 

• Transport Sector: A Target Final Energy Demand Reduction of 9% by 
2015. 

The Strategy makes use of a range of generic implementing instruments, which 
are applied as appropriate to meet specific needs within each Sector Programme. 
Identified supporting mechanisms include: 

• Efficiency Standards: Mandatory energy efficiency standards will be an 
important and integral part of the Strategy. 

• Appliance Labelling: Mandatory appliance labelling for household 
appliances forms an important element of the Strategy and will be 
promoted and implemented; 

                                                 
105 DME, Energy Strategy for the Republic of South Africa, March 2005 
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• Certification and Accreditation: It is the intention of the Strategy to help 
develop such accreditation procedures and to enable appropriate 
certification to be awarded to the relevant aspirants; 

• Education, Information and Awareness: The DME will strive to ensure that: 
(i) Energy Efficiency is taught and examined at all levels in all appropriate 
subjects, in particular engineering and architecture; and (ii) Energy 
Efficiency is a competence requirement under the National Qualifications 
Framework training programmes for skilled workers in the relevant 
construction and buildings services trades; 

• Research and Technology: The Strategy will support appropriate research 
and the possible adaptation of internationally available technologies and 
processes. 

• Regulation 

• Energy Audits: The Strategy will promote energy audits as a means of 
improving efficiency. Studies will be undertaken to design ways in which 
audits will achieve the greatest impact. 

• Energy Management Systems: The Strategy will support the proliferation of 
energy management and the establishment of necessary information, 
including the introduction of Monitoring and Targeting and "Green 
Accounts". 

Financial instruments include aspects such as incentives, fee bates, the use of 
energy services companies (ESCOS), clean development mechanism (CDM), 
demand side management (DSM), and energy pricing. 

In order to meet the objectives of this Strategy, it is intended that energy efficiency 
interventions will be implemented through a phased approach. The timing of the 
three Phases is as follows: 

• Phase 1: March 2005 to February 2008; 

• Phase 2: March 2008 to February 2011; 

• Phase 3: March 2011 to February 2015. 

Programmes for implementation in each of the sectors are prescribed which 
outlines the key facts, the core objectives and the approach to be taken.  Activity 
outputs, measures, time scales and responsibilities are provided for each sector. 

5.3.2 National Waste Management Strategy106 

The National Waste Management Strategy (NWMS) of South Africa presents a 
long-term plan, up to the year 2010, for addressing key issues, needs and 

                                                 
106 WRC Report on project 1171: Waste Minimisation Club Facilitators Manual 



 
 Ethekwini Municipality State of Energy Report 2006 

136 

problems experienced with waste management in South Africa.  The NWMS 
strategy follows the waste hierarchy approach, which is internationally accepted as 
a rigorous approach to integrated waste management.  The waste hierarchy 
prioritises waste management options, in descending order as follows:  

• Cleaner production (Waste Prevention, Waste Minimisation);  

• Recycling (Re-use, Recovery, Composting);  

• Treatment (Physical, thermal and chemical destruction);  

• Disposal (Land filling). 

The Department of Environment Affairs and Tourism (DEAT), as the governmental 
lead agent for the National Waste Management Strategy, will be responsible for 
developing and implementing a National Programme for Waste Minimisation.  

The aim of this Waste Minimisation Strategy is to ensure that waste minimisation 
procedures and practices are adopted by all sectors of society, with a special initial 
focus on the principal generators of waste particularly those producers who 
generate a high volume of waste and low volume of waste with a high 
environmental impact. 

While the actual implementation of most waste minimisation practices will be 
carried out primarily by the private sector (as the principal generator of waste), it is 
the duty of the public sector to take a leading role in providing the right structure, 
incentives and information to facilitate the implementation of these waste 
minimisation practices.  In so doing, the public sector will ensure that there is an 
appropriate balance between the use of directive-based (“command-and-control”) 
measures and co-regulatory initiatives (NWMS, version D, section 9, 1999).  

The proposed Waste Minimisation priority initiatives have been divided into the 
following subject areas/themes: 

• Programme development and administration; 

• Legislative and policy initiatives; 

• Information and awareness initiatives; 

• Demonstration projects; 

• Public/private partnerships initiatives. 

These subject areas aim to promote the implementation of waste minimisation 
through ensuring: 

• That these initiatives are undertaken in a structured and co-ordinated 
manner; 

• Integration with other national, provincial and local governmental activities; 
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• Appropriate control and incentive-based mechanisms exist; 

• Development of a database of locally relevant case studies and sector 
specific waste minimisation guidelines; 

• Implementation of demonstration projects; 

• Continued support to the private sector in implementing waste minimisation 
initiatives. 

5.3.3 National Cleaner Production Strategy107 

The Department of Environmental Affairs and Tourisms Branch for Environmental 
Quality Protection is embarking on developing a National Strategy for Cleaner 
Production and sustainable consumption.  The strategy is being prepared by 
DEAT through the implementation of the Johannesburg Plan of Implementation 
(JPOI), with particular reference to the implementation of sustainable consumption 
and production.  The key emphasis of the strategy is on the cleaner production 
aspect.    

The vision of the strategy is to harness the economic and technical tools provided 
by Cleaner Production to assist the sustainable development of all South Africans.  
This will be achieved by: 

• Promoting resource efficiency so as to create wealth, and enable access 
for basic needs; 

• Supporting the development of more competitive and environmentally 
friendly industries and consumption patterns in line with the needs of global 
trade; 

• Providing practical economic and technical tools to local government, and 
industry (with a focus on SMEs) to develop win-win relationships based on 
Cleaner Production principles.  

The mission of the strategy is to enable South African society and industry to 
develop to its long term full potential, by adopting the recommendations of Chapter 
3 of the JPOI on sustainable consumption and production, by: 

• Adopting the principles of Cleaner Production, i.e. continuous application of 
an integrated and preventative strategy applied to products, processes, 
and services so as to increase eco-efficiency and reduce risks to humans 
and the environment, by using a full life-cycle approach, and 

• Promoting the practices of sustainable consumption, i.e. use of services 
and related products which respond to basic needs and bring a better 
quality of life while minimising the use of natural resources and toxic 

                                                 
107 DEAT, National Cleaner Production Strategy, Draft 2 (Jan 2005) 
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materials as well emissions of waste and pollutants over the life-cycle so 
as not to jeopardise the needs of future generations. 

The concepts of energy efficiency and the use of renewable energy sources fall 
well within these aims. 

The strategy provides background information on cleaner production and gives a 
summary of various projects that have been undertaken within South Africa to 
promote cleaner production.   It also explains the benefits of cleaner production 
and the methodology in which in can be applied.  It touches on how cleaner 
production technologies can be applied to energy, water, and land to reduce 
environmental impacts and conserve natural resources.  

The constraints that are present in South Africa to implementing cleaner 
production are also highlighted.  These include: 

• Inconsistent enforcement of regulations to protect the environment; 

• The fragmented approach in government departments to the triple bottom 
line for sustainable development; 

• A lack of incentive programmes; 

• Lack of information, knowledge and awareness in Government, industry, 
and consumers on the costs and benefits of implementing Cleaner 
Production. 

The four strategic goals that have been identified to overcome these constraints 
are: 

• Enforcement of appropriate regulatory standards;  

• Harmonisation of Government policies and strategies; 

• Development of incentive and support schemes;  

• Availability of information. 

These goals are supported by various objectives that must be completed.  
Timeframes and responsible Government departments have also been proposed 
for each task. 

5.3.4 Integrated Household Clean Energy Strategy108  

The Department of Minerals and Energy’s Low-smoke Fuels Programme was 
initiated as an outcome of a stakeholder workshop held in Soweto during 1994. 
Literature surveys and pilot studies indicated that low-smoke fuels have a role to 
play in reducing air pollution to acceptable levels.  This led to the formulation of an 

                                                 
108 DME, Integrated Household Clean Energy Strategy Prospectus 
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Integrated Household Clean Energy Strategy, which incorporates measures such 
as: 

• Marketing and awareness of the low-smoke generating top-down ignition of 
coal fires, Basa Njengo Magogo; 

• Manufacturing and distribution of Low-smoke Fuels; and 

• Implementation of housing insulation and design. 

Continued electrification of residential areas is ongoing and the full use of 
electricity for all household energy requirements remains the ultimate long-term 
solution to the problem. The Integrated Household Clean Energy Strategy, which 
was approved by the Minister of Minerals and Energy is a transitory measure 
between coal and full use of electricity. 

5.3.5 Ethekwini Municipality Integrated Development Plan 

According to the Municipal Systems Act, 132, of 2000 Municipalities should 
develop Integrated Development Plans (IDP).  The IDP is a five-year strategic 
document which directs all municipal activities with the aim of achieving the 
municipal vision by responding to social and economic needs of citizenry.  The 
IDP document is reviewed annually in consultation with communities and 
stakeholders to ensure that it is dynamic in addressing the needs of the municipal 
community.  EThekwini Municipality has responded to the Municipal Systems act 
of 2000 by producing an IDP for 2003 to 2007. 

The central drivers of the City’s IDP are the needs expressed by eThekwini 
Municipality stakeholders.  In order to develop a thorough and sophisticated 
understanding of these needs, a number of sources have been drawn on.  These 
include workshops with communities and key stakeholders, surveys (e.g. annual 
Quality of Life survey), information collected by municipal departments and census 
information.  Used together, these sources of information provide a fairly 
comprehensive picture of the needs of the various stakeholders of the city. 

In the year 2001, the Municipality responded by preparing the Long Term 
Development Framework (LTDF) with a 2020 Vision and strategic focus areas.  
The LTDF captures the thinking of the City’s leadership as expressed during 
deliberations at the new Council’s first strategic planning workshop held in May 
2001.  It maps out where the Municipality want to be in 20 years and outlines how 
it will reach its vision. This is shown overleaf in Figure 5.3.5. 
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Figure 5.3.5  The Long Term Development Framework for eThekwini 

 

The LTDF presents the Municipality’s 2020 Vision, which expresses key elements 
that will contribute to the realisation of the three strategic areas of the LTDF. The 
Municipality’s Vision reads: 

By 2020, eThekwini Municipality will enjoy the reputation of being Africa’s most 
caring and liveable city, where all citizens live in harmony. 

This Vision will be achieved by growing our economy and meeting people’s needs 
so that all citizens enjoy a high quality of life with equal opportunities, in a city that 
they are truly proud of. 

This vision is to be achieved by the eight-point-plan or outcomes which are focus 
areas for the IDP.  The strategy is to ensure that each plan has programmes and 
projects to achieve the outcome. These include:  

1. Sustaining our natural and built environment; 

2. Economic development and job creation; 

3. Quality living environments; 

4. Safe, healthy and secure environments; 

5. Empowered citizens; 

6. Embracing our cultural diversity; 

7. Good governance; 

8. Financial viability and sustainability. 
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Of particular importance to the Municipality’s sate of energy is IDP Section 3.2.2 
(under point 1 above) which relates to climate protection and pollution 
minimisation.  A programme to address these issues has been highlighted which 
aims to develop and implement municipal reduction and climate protection.  Points 
to note under this programme include: 

• Air emissions and climate change: EThekwini Municipality views the 
issue of climate change in a serious light and will, wherever possible, 
promote the reduction in harmful atmospheric emissions.  The 
management of air quality, particularly in the South Durban Basin and 
other key locations is a critical component of this strategy.  The 
Municipality is affording priority to the development of an effective public 
transport system such that total vehicle emissions are reduced.  Actions 
will also be taken to promote the development of non-polluting energy 
sources as a medium to long term alternative to the current reliance on 
coal and oil based energy.  

• Pollution of water and land: Industry must join in the drive towards a 
cleaner eThekwini through conscious compliance with legislation and 
through looking for market opportunities that demand goods that have 
been produced through cleaner production systems.  In terms of household 
waste generation, this needs to tackle the issue at its source rather than 
simply relying on municipal waste minimisation strategies. 

• Innovative projects: Ethekwini has some highly innovative pollution 
minimisation projects such as the methane gas from landfill project.  Future 
areas of focus include an emphasis on wealth generation opportunities that 
may be derived from waste products.  A culture of recycling must be 
fostered within our society and more opportunities created for waste 
recycling in every possible sector. 

5.3.6 The South Durban Multi-point Plan109 

The South Durban Basin is of strategic importance, both economically and 
socially.  It is the economic hub of KwaZulu Natal and contributes 8% of the 
national GDP.  Poor historic land use planning coupled with the discriminatory 
policies of the apartheid era resulted in the creation of the South Durban Basin’s 
mix of heavy industrial activity interspersed with dense community settlements; it 
is home to approximately 200 000 people.  This has resulted in a number of 
problems related to health and quality of life of the community residents.  

The Multi-point Plan for the South Durban Basin was announced by Minister Valli 
Moosa during November 2000.  The goals include: 

• To provide an improved and integrated decision making framework for air 
pollution management at local and government level; 

                                                 
109 South Durban Multi-Point Plan Newsletters 1 and 2 
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• To move towards a reduction in air pollution to meet health based air 
quality standards; 

• To achieve an improved quality of life for the local community. 

 These aims are to be achieved by implementing the following core elements: 

• An Air Quality Management Plan: The Norwegian Institute for Air 
Research (NILU) was engaged by the eThekwini Municipality to provide 
expert input in developing the Air Quality Management System for the 
South Durban Basin.  Whilst it is primarily focussed in the South Durban 
basin, it also extends into the City centre and two background sites.  Each 
of the stations measures a range of pollutant and meteorological 
parameters.  The two main sources of air pollution that the network aims to 
target are industrial and traffic pollution.  Measurements are performed for 
pollutants like sulphur dioxide, total reduced sulphur, the oxides of 
nitrogen, particulate matter (PM10), ozone and carbon monoxide.  There 
are currently 15 air monitoring stations.  Pollution levels at each of these 
stations can be viewed at any time on the NILU website110. 

• Phasing out the use of dirty fuels: From January 2006, leaded petrol will 
be phased out in South Africa and new octane grades introduced.  This 
important development is part of a process of aligning South African fuel 
standards with international fuel specifications and vehicle technology 
requirements.  It will also, over time, promote improved air quality and a 
healthier environment in South Africa. 

• Health risk assessment and epidemiological studies: The health 
studies, epidemiological and health risk assessment were carried out to 
characterize the health profile of the South Durban Basin community in 
relation to air pollution.  The intention was to determine the severity and 
effects of industrial air pollution exposure on communities residing in the 
basin and the surrounding areas, and most importantly to determine what 
steps should be taken to ensure that people living in the basin are 
guaranteed a safe and healthy environment.  The tender was awarded to 
the University of KwaZulu Natal Health Department and was undertaken 
over a period of 24 months from 2003111. 

• National strategy for vehicular emissions: In a recent passive screening 
survey of air pollutants in the South Durban Basin, it was found that both 
industries and vehicle contribute to excessive air pollutant concentrations.  
At major traffic intersections and along the Southern freeway and South 
Coast Road, there are elevated levels of nitrous oxide which is an indicator 
of vehicle emission.  There is also likely to be potentially toxic emissions 
from poorly maintained buses, trucks and cars.  DEAT is proposing the 

                                                 
110 http://www2.nilu.no/airquality/ 

111 Press Release 15th July 2003 
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adoption of stricter vehicle tail pipe emission standards in line with 
European standards over the next 8-10 years. 

• Setting air quality standards: The National Department of Environmental 
Affairs and Tourism commissioned the South African Bureau of Standards 
to proposal limit values for priority air pollutants.  These pollutants include 
sulphur dioxide, nitrogen dioxide, ozone, particulates, lead and benzene. 
The resulting Standards were used in the development of the National Air 
Quality Management Act (NAQMA). 

5.4 Other Political Initiatives 

5.4.1 The Kyoto Protocol to the UNFCCC112 

The Kyoto Protocol was adopted in December 1997.  The Protocol creates legally 
biding obligations for 38 industrialised countries, including 11 countries in Central 
and Eastern Europe, to return their emissions of Greenhouse Gasses (GHG) to an 
average of approximately 5.2% below their 1990 levels over the period 2008 to 
2012.  

The targets cover the six main Greenhouse Gasses: carbon dioxide, methane, 
nitrous oxide, hydrofluorohydrocarbons, perfluorocarbons, and sulphur 
hexafluoride.  The Protocol also allows these countries the option of deciding 
which of these gasses form a part of their national emissions reduction strategy.  
While the Protocol identified a number of modalities to help parties reach their 
targets, it did not elaborate on the specifics.  After much deliberation, governments 
finally agreed in 2001 to a comprehensive rule book (the Marrakech Accords) on 
how to implement the Kyoto Protocol.  

Three co-operative mechanisms were designed to help industrialised countries 
reduce the costs of meeting their emissions targets by achieving emission 
reductions at lower costs in other countries than they could domestically. These 
included: 

• International Emission Trading permits, which allow countries to transfer 
parts of their allowed emissions; 

• Joint Implementation.  This mechanism allows countries to claim credit for 
emissions reduction that arise from investments in other industrialised 
countries; 

• The Clean Development Mechanism (CDM).  The CDM allows emission 
reduction projects that assist in creating sustainable development in 
developing countries113. 

                                                 
112 UNEP: Introduction to the Clean Development Mechanism 

113 http://cdm.unfccc.int 
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The CDM includes projects in the following sectors: 

• End use energy efficiency projects; 

• Supply-side energy efficiency improvements; 

• Renewable energy; 

• Fuel switching; 

• Agriculture; 

• Industrial processes; 

• Sinks projects. 

As previously discussed within this report, eThekwini Municipality has already 
made use of the CDM for the conversion of landfill gas to electricity. 

5.4.2 The Millennium Development Goals114  

The Millennium Development Goals describe targets for social, economic and 
environmental improvements in nations around the world.  It addresses aspects 
such as poverty, education, employment, debt relief, safety and security, and a 
sustainable environment.  Extracts from the MDG report dealing with energy and 
the way in which environmental sustainability in general should be approached are 
highlighted in the following paragraphs, indicated in italics.  

Climate Change 

Average temperatures are projected to increase further, by 1.2° to 3.5°C, over 
the course of the present century, which would melt glaciers and the polar ice 
caps, raise sea levels and pose threats to hundreds of millions of coastal 
dwellers while drowning low-lying islands altogether. 

Reducing the threat of global warming requires, above all, that carbon 
emissions be reduced.  The burning of fossil fuels, which still provide more 
than 75 per cent of energy worldwide, produces most of these emissions.  The 
rapidly expanding number of automobiles around the globe threatens an even 
greater escalation in emissions.  The need to promote energy-efficiency and 
greater reliance on renewable resources is obvious. 

Further development of fuel cell, wind turbine, photovoltaic and cogeneration 
technologies will help. In the developing world, particularly in rural areas that 
are not connected to energy grids, the rapidly falling costs of solar cells and 
wind power have the potential to bring energy to the poor at reasonable costs, 
thereby also enhancing agricultural productivity and generating income. 

                                                 
114 United Nations Millennium Development Goals, 2000 
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Stabilising levels of carbon dioxide in the atmosphere to a range that is 
considered safe will require overall reductions on the order of 60 per cent or 
more in the emission of the “greenhouse gases” that are responsible for global 
warming. Thus far, the international community has not found the political will 
needed to make the necessary changes. 

Building a new ethic of global stewardship 

There are four recommended priorities to ensure a sustained environment: 

• Major efforts in public education are needed.  Real understanding of the 
challenges we face is alarmingly low.  As more and more of us live in cities, 
insulated from nature, the need for greater awareness grows. Consumers 
everywhere have to understand that their choices often have significant 
environmental consequences.  Much of the burden of consciousness-
raising to date has fallen on civil society organizations. With energy, 
commitment, but few resources, non-governmental organizations have 
advocated environmental issues in public debates almost everywhere. 
Schools and universities also have a critical role to play in raising public 
consciousness, and governments themselves must step up their 
contributions. 

• Environmental issues must be fundamentally repositioned in the 
policymaking process.  Governments typically treat the environment as an 
isolated category, assigned to a relatively junior ministry.  This is a major 
obstacle to achieving sustainable development. Instead, the environment 
must become better integrated into mainstream economic policy.  The 
surest way to achieve that goal is to modify systems of national accounts 
so that they begin to reflect true environmental costs and benefits: to move 
towards “green” accounting. 

• Only governments can create and enforce environmental regulations, and 
devise more environment-friendly incentives for markets to respond to. To 
cite but one example, governments can make markets work for the 
environment by cutting the hundreds of billions of dollars that subsidise 
environmentally harmful activities each and every year.  Another is by 
making greater use of “green taxes”, based on the “polluter pays” principle.  
Creating new incentives also encourages the emergence of entirely new 
industries, devoted to achieving greater energy efficiency and other 
environment-friendly practices. The success of the Montreal Protocol, for 
instance, has created a large market for ozone-safe refrigerators and air 
conditioners.  Nothing would be more foolish than neglecting the 
enormously positive role the private sector can play in promoting 
environmental change. 

• It is impossible to devise effective environmental policy unless it is based 
on sound scientific information.  While major advances in data collection 
have been made in many areas, large gaps in our knowledge remain.  In 
particular, there has never been a comprehensive global assessment of 
the world’s major ecosystems. The planned Millennium Ecosystem 
Assessment, a major international collaborative effort to map the health of 
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our planet, is a response to this need. It is supported by many 
governments, as well as UNEP, UNDP, FAO and UNESCO. 

Millennium Development Goals have been prepared for all countries around the 
globe.  Of particular relevance to the national energy picture for South Africa are 
the MDG intentions to reduce both CO2 emissions and energy intensity.  Table 
5.4.2, below,  

Table 5.4.2: Selected Indicator Data for MDG Goal 7: Ensure Environmental 
Sustainability115 

Indicator 1990 1994 1997 2000 2003 

CO2 emissions 
(tonnes per capita) 

8.3 8.2 8.2 7.4 - 

GDP per unit energy use 
(2000 PPP $ per kg oil equivalent) 

3.9 3.5 3.6 3.8 3.9 

                                                 
115 Source: World Development Indicators database, April 2005  (http://ddp-ext.worldbank.org/ext/ddpreports/) 
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6. Summary 
Energy usage and conversion is a complex and scientific study area.  At the same 
time, however, much of what can be gained in terms of energy efficiency 
improvements is achievable with little more than common sense, or the 
straightforward application of a proven technology. 

The same can be said of the energy picture for eThekwini Municipality, as 
analysed through this State of Energy Report.  The underlying trends and usage 
patterns are complex, sometimes shrouded by incomplete data and often 
compromised by sectoral nuances and complications.  The headline patterns, 
however, are clear and it is these which we should acknowledge and take forward 
to the development stages of a Municipality Energy Strategy: 

Domestic Sector  

A high percentage of individuals livening within the EMA are without employment 
in the formal sector, and some 40% are classified as either poor or ultra-poor.  The 
basic human requirements for light and heat must be met regardless of income, 
and this implies that poorer households expend proportionally more on energy 
provision than their wealthier counterparts.  Indeed, research shows that the 
poorest in our community may expend as much as 13% of their income on energy 
provision. 

Access to household electrical goods is restricted amongst the poorest 
households due to the high capital costs.  In these circumstances alternative 
energy sources prevail, such as paraffin or fuelwood for cooking and candles for 
lighting.  The health implications of this are of concern, as the use of inappropriate 
fuels in the household can be a significant contributor to poor health due to 
respiratory ailments.  Poor indoor air quality may be brought about by the use of 
dirty fuels, coupled with poorly designed and maintained combustion equipment 
and inadequate ventilation.  A switch to a combination of cleaner fuels and the 
judicial use of electricity will inevitable mitigate these effects. 

The application of energy efficiency practices is considered to be one of the most 
potentially influential impacts upon energy usage in this sector.  Awareness is, 
however, still in its developmental stages and many households think no further 
than the compact fluorescent light-bulb as a means to improve energy efficiency.  
Although the introduction of appliance efficiency labels is ongoing and may go part 
way to redress the situation, what is required in the long-term is a sustainable 
approach by all spheres of government to empower citizens through knowledge 
and the provision of incentives. 
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Local Government Sector 

The National Energy Efficiency Strategy targets a 15% improvement in energy 
efficiency in public buildings by 2015.  EThekwini Municipality has taken the 
initiative in implementing energy improvements in some of its building stock via the 
ongoing CCP campaign.  It has demonstrated that the savings target aspired-to in 
National strategy is more than achievable through practical interventions yielding 
favourable payback periods.  One of the major challenges facing the Municipality 
in the short-term is the establishment of the new RED in such a manner as to 
ensure the ongoing and equitable provision of energy to its citizens in a 
sustainable manner. 

It is given that the Municipality will play a pivotal role in the future of energy issues 
for many years to come.  It is mandated to ensure the delivery of safe and healthy 
living, working, recreational and built environments and the potential impacts of 
Climate Change upon these has been illustrated through the Climatic Futures for 
Durban project.  Clearly the Municipality will have an important lead to play as an 
energy user, as well as being the driving force behind the local Energy Strategy 
which is proposed by this report as being the logical next step. 

Industry Sector 

The National Energy Efficiency Strategy has correctly identified the industrial 
sector as the single most influential sector in terms of energy savings potential.  
South Africa has a legacy of low energy prices and a history of high energy 
intensity within its main industrial sub-sectors.  Industry should, therefore, continue 
to be a focus-point for energy issues in the EMA, and although headway has 
already been made in some sectors to improve energy efficiency, there is still 
much work to be done.  Several energy efficiency demonstration programmes 
have successfully illustrated the fact that huge savings can be had at very little 
capital cost.  The business case is proven; it is now for the energy users to act. 

One of the underlying issues regarding energy usage in this sector is that of data 
availability, or lack of it.  Much of the relevant sector information is held within 
individual organisations, making access troublesome.  The necessity for a 
consolidated energy database for the EMA has already been mentioned, and 
nowhere is the requirement more pressing than in the industrial and commercial 
sectors.  Integral with the development of this database would be the acquisition of 
sectoral activity data against which future energy usage could be normalised and 
therefore be of use for targeting purposes. 

Transport Sector 

EThekwini Transport Authority is well aware of the constraints and pressures 
being placed upon the existing transport infrastructure by the ever-increasing 
demand for convenient public transport, and its Integrated Transport Plan attempts 
to provide some solutions to this difficult problem.  Public transport, however, is 
either deemed unsafe or under-utilised, and under present trends traffic volumes 
are expected to continue to rise in the foreseeable future.  Commuters will 
continue to use road-based vehicles at the expense of more environmentally 
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sound alternatives - until such a time that those alternatives become easier, 
cheaper and safer. 

A consolidated and integrated approach must be adopted by local, provincial and 
national government in order that this situation may be addressed and, with 
targeted effort, reversed. 

Electricity Supply 

Whist electricity demand is on the increase, so too are the pressures upon the ESI 
to provide the nation with energy.  The introduction of energy efficiency and DSM 
programmes by the National utility has come too late to make any significant 
impact upon the necessity for new generation capacity.  The industry is now in the 
process of commissioning new power stations, and un-mothballing previously 
redundant plant, in a bid to meet future energy demand. 

One of the main issues facing the electricity supply sector over the coming few 
years will be deregulation of the industry and no doubt the formation of the REDs 
will bring fresh challenges and new opportunities.  It must be stressed. However, 
that from a sustainability standpoint the provision of affordable and secure power 
services at undue expense of the environment must remain a priority.  This should 
include the provision of alternative energy sources and efficiency measures 
wherever applicable. 

Coal 

The coal mining and supply sector has been the powerhouse behind the industrial 
pedigree of South Africa for many years.  This legacy remains to this day, and 
three-quarters of the country’s primary energy supply is still in the form of 
indigenous coal.  In financial terms alone, coal is indeed a cheap fuel.  When 
environmental and social externalities are considered, however, the long-term 
inclusive cost of coal begins to appear less attractive.  The use of triple-bottom-line 
accounting is not yet widespread; neither within the private sector nor 
Government, and the medium-term prospect for our National economy is that it will 
remain powered by coal. 

In local context, the annual import of this fossil fuel into the EMA is some 
42,370TJ, of which 37% is used locally and the remainder exported.  Whilst 
contributing a relatively modest 7% to the EMA CO2 footprint, this represents a 
significant 1.3million tonnes CO2 per annum.  These global emissions, coupled 
with local emissions including SO2 and NOx ensure that coal combustion will 
remain on the priority list for energy efficiency intervention in the future. 

Liquid Fuels and Gas 

The L&G Fuels sector is characterised by complex commodity and product 
streams and a diverse range of end-user energy carriers, including LPG, petrol, 
diesel and various grades of fuel oils to name a few.  This is also a highly-visible 
sector, the industries involved consuming significant amounts of process energy 
and occupying large premises, sometimes in sensitive locations adjacent to high-
density community settlements. The EMA receives 80% of the country’s total 
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crude oil imports through Durban’s port facility, of which 73% is processed locally 
and the remainder exported to Natref. 

In terms of the local impact of the sector, the combined energy content of all 
petroleum products combusted in the EMA is thought to be in the order of 
106,100TJ per annum, including refinery gas used internal to the refining process.   
These combine to contribute around 39% of the CO2 emissions for the EMA, the 
majority of which is directly associated with road transport as previously 
discussed.  

The introduction of low-sulphur fuels and the prohibition of leaded fuels on the 
marketplace are welcomed.  These should, however, be viewed as a stepping-
stones to a longer-term vision where road traffic use is minimised and the potential 
for renewable sources of liquid fuels, such as Biodiesel has been fully exploited. 

Renewable Energy 

This sector has the potential to provide the population of the EMA, as well as 
South Africa as a Nation, with a substantial proportion of its future energy needs in 
a sustainable manner.  This potential has hardly begun to be realised. 

Barriers to the uptake of proven renewable technologies must be fully grasped and 
overcome.  This will almost certainly involve a paradigm shift in the way that many 
organisations and individuals view their energy supply, and will likely require a 
critical mass of applications before ongoing success is guaranteed. 

Data regarding existing biomass and renewable energy uptake are extremely 
limited and mostly extrapolated from various research studies.  This must be 
addressed if renewable energy targets are to be established and monitored. 

Cross-cutting Issues: Energy Efficiency 

The potential for financial and environmental gains through energy efficiency is 
huge.  National government has targeted 12% cross-sectoral energy savings by 
2015.  Often savings are to be had at little or no cost, in contradiction to the often-
held belief that “savings cost money”.  A combination of targeted and widespread 
awareness campaigns, coupled with replicable demonstration pilots should assist 
in moving these issues forward. 

Cross-cutting Issues: Energy Data 

The level and detail of energy data currently available is of a poor quality.  Data 
are held by numerous sources and are often inaccessible.  In the future the 
Municipality will be embarking upon its Energy Strategy, implying that sector 
energy intensity will be measured against targets set.  The establishment and 
monitoring of targets will necessitate that a municipal-wide system for data 
capturing and processing will be required. 
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APPENDIX: Comments and Responses on Draft Report  
 

Name: Economic Development Department  

Organisation: eThekwini Municipality 

 
# Issue Comment/Query/Suggestion EMD Response 
1 Interested to find out how a lot of the measurements were 

done, considering that the report states that it only looked 
at secondary data sources, but not withstanding that, I think 
one thing that needs to be acknowledged is that Durban is 
a port city, and a lot of the cargo (to & from) the port is road 
based.  This is problematic as it adds to poor air quality 
(among other things), if cargo were handled by rail, then we 
can anticipate that this would reduce.  I'm also a bit worried 
about transport's contribution to C02 emissions, I would 
have thought that it would be greater, given that we're the 
countries main transport hub.....that’s why I'm interested in 
the methodology - ships & trucks don't necessarily fill fuel in 
the city...(not always) but the emissions still occur here.  
Also there a lot of emissions in the very production process 
of petrol / conversion of oil to fuel which maybe covered 
under industry...but I suppose the point is that these things 
are all linked. 

All data was sourced from 
existing databases and/or 
recent research carried out.  
Data sources are 
referenced.  

2 This issue must link into the freight plan currently being 
done. 

Noted. 

3 Is there any sense of how this pattern of energy use has 
changed over the recent past? 

Where historical data is 
available it is included within 
the text. 

4 On page vi - among the energy strategy vision statements 
you discuss the environmental, economic and social.  I 
think the physical/ infrastructural should be added as there 
are many dimensions here that would need to be 
incorporated. 

Noted as comment.  The 
inclusion of Institutional 
sustainability has been 
made in the final report. 

5 The strategy needs to be built into the IDP - not as a 
programme, as it then tends to be something that you will 
have to do in isolation - its needs to be built into all the 
plans/ programmes so that everyone is working toward a 
common goal. 

Noted for consideration 
within Strategy development 
phase. 

6 Page 23 - the report is structured along the demand-side 
and supply-side sectors.  Final demand is usually referred 
to as households (and Government) as they are the 
ultimate consumers of whatever is produced (not 
industry/business), notwithstanding you would have several 
layers of intermediate demand. I think this principle is 
important as it starts to place emphasis on households as 
ultimate consumers of goods and services and so 
emphasizes the impact households could have in changing 
production methods....e.g. by demanding that they would 
buy things produced in a eco-friendly way, etc - we've seen 
the impact of this on for example the cfc marking on spray 
cans.  Awareness is key - if people are aware and can 
relate that these abstract concepts as being actually broken 
down into the everyday things that they do, then companies 
trying to create a positive image start to appeal to that by 
being 'eco-friendly'. 

The concept described is 
noted. 
 
Demand sectors are defined 
as described in the report.  
The project team feels that it 
is important to identify 
industry and commerce as 
end-user sectors as they are 
ultimately responsible for 
their own energy efficiency – 
regardless of how their 
products or services are 
distributed and marketed. 

7 There are several other more specific types of things that 
we must look at like the best types technology to use as 
well as pointers to an energy policy that from our 
perspective makes economic sense. 

Noted for consideration 
within Strategy development 
phase. 

8 Would like the policy to include considerations of economic 
development, stimulation and support of the innovative 
sectors. By recommending that all new developments and 

Noted for consideration 
within Strategy development 
phase. 
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extensions to existing offices/buildings/dwellings- their 
final approval by the Planning Department should be 
requisite on proof of the receipt of a solar water heater. This 
must be accompanied by the legislated stipulation of the 
percentage of use for heating by an alternate source 
energy source. 

9 Another form of this type of policy that must be looked at is 
the use of catalytic converters -especially for those cars 
that still use the older fuels. Catalytic converters are the 
world standard for the reduction of benzene in the 
atmosphere-the acceptable levels for which we need to 
comply with. By legislating it's usage - the supply side 
demand will be stimulated which again is critical for the 
growth of the new technology sectors and job creation in 
the city. 

Noted for consideration 
within Strategy development 
phase. 

10 Other legislated policy like this will require that all 
eThekwini citizens must buy into the new technology and 
make its use and acceptance as a source of energy 
necessary and acceptable. This form of policy will also 
stimulate the growth in the supply side of the sector, and 
generate economic benefits for the city from a job creation 
perspective.   

Noted for consideration 
within Strategy development 
phase. 

11 As wind generation is the fastest growing alternate energy 
supply globally, and the potential for economic 
opportunities from the individual and collective citizen 
supply could offer innovative opportunities - a more detailed 
investigation into this sub-sector must be explored. 

Noted for consideration 
within Strategy development 
phase. 

12 Glossary would be helpful Noted, but not considered 
necessary for the narrow 
audience of the report. 

13 Clarity definitely needs to be provided on the legalities of 
feeding excess energy generated by RET back into the 
grid. 

 

14 The possibility of hydro-schemes in my opinion has been a 
bit over looked lately when talking about innovative RET but 
fortunately your report mentioned it- more research should 
definitely be done here. 

Noted for consideration 
within Strategy development 
phase. 

15 Subsidies for healthier burning wood-burning techniques 
should rather subsidies for wholly new technologies 

Noted for consideration 
within Strategy development 
phase. 

16 Under 4.5.6 on page 120, Biogas digestion is mentioned 
but I feel that due to its more environmentally-friendly 
nature compared to methane gas, this should be expanded 
and explored more as an option to invest in. 

Noted and included in text. 

17 Biodiesel from Algae seems to have been overlooked. It 
has been stated that micro-algae produces about 25 times 
more oil per hectare than the conventional land-based plant 
oil production.  

Noted and included in text. 

18 Is the word "rape" on page 120 under Bio-diesel supposed 
to read "grape"?? 

Oil seed Rape is a crop 
commonly grown for its high 
yield of vegetable oils 

20 On page 123 under Economic Sustainability Objectives, I 
thought the following could be added as 2 additional 
points?? 
a) To use RET industry (technology manufacture and 
installation) to increase employment by absorbing those 
who have lost jobs in the traditional manufacturing sectors. 
b) Establish the City as a Global Centre of Sustainable 
Industries 

Noted and included as 
additional objectives as 
suggested. 
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Name: Electricity Department  

Organisation: eThekwini Municipality 

 
# Issue Comment/Query/Suggestion EMD Response 
1 3.2 

3.4 
Both eThekwini Electricity and ESKOM distribute electricity 
in the eThekwini Municipality.  Sections 3.2 and 3.4 refer to 
eThekwini Electricity’s data only.   Include map that 
indicates the different areas of jurisdiction.  Include data for 
ESKOM areas. 

This fact is noted and the 
data has been adjusted 
accordingly as per the 
suggested formula (#22 
below).   

2  The document refers to NER (national Electricity 
Regulator).  This organization has expanded and is now 
referred to NERSA (National Energy Regulator South 
Africa) 

Noted and references 
altered to reflect this. 

3 4.2.5 Residential and Prepay: 
Charges are for energy only and are the same for all tariffs 
with the exception of the lower cost Electricity-for-All 
connection where the connection fee is sought to be 
recovered through the energy charge. As of 01 July 2006 
the charges on all residential tariffs will be the same.  
Bulk Supply Agreement Tariffs: 
These tariffs are not available at 230 V 

Noted and text change 
made. 
 
 
Noted and text change 
made.  Please note error in 
the reference (Page 5, 2005 
Tariff Booklet) 

4 4.2.3 There has been a change to the 6 REDs model. (New 
proposal still to be announced) 

Text changed to reflect this. 

5 3.3.2 Does Water and Sanitation data in the tables include the 
Umgeni Water installations (e.g. Reservoir Heights)? 

Not inclusive of Umgeni 
installations. 

6 3.4.2 Availability of Data /Classification of Data: 
These need to be defined as there is an ever increasing 
need for data. Should government departments be 
separated into local, provincial & national? Should the 
Water and Sanitation sector include Umgeni Water 
installations? 

This is noted for Strategy 
monitoring phase. 

7 Page x CO2 conversion.  This table indicates that the conversion 
factor for electricity is about 3 times that for the coal from 
which it is produced (for the most part) – and similarly for 
the other fuels.  I believe this to be misleading in that the 
useful energy will depend on the efficiency of the systems 
using the fuel and, given the poor efficiency of the other 
energy sources, electricity should be better overall, 
particularly as a portion is produced by hydro and nuclear. 
I presume that the CO2 production of all other fuels is 
based on mass or volume used in the EMA and therefore 
question if this misleading table is required for anything but 
electricity.  Surely ‘energy’ produced in bulk at power 
stations must be environmentally more friendly, if only in 
respect of these emissions which can be reduced 
reasonably effectively by ‘filters’. 

The conversion table 
presents data on a unit-for-
unit basis and relates to raw 
energy units purchased.  
The efficiency of subsequent 
conversion of those energy 
units (including electricity) 
rests with the purchaser. 
The EMD feel that this is a 
fair reflection of the CO2 
conversion coefficients and 
is confident of the accuracy 
of data sources. 

8 Page 43 Suggest ‘Reducing hot water temperature to a minimum 
(but safe) level ‘Eliminating hot water heating at night-
time………’ and add ‘Use of compact fluorescent lamps’ 

Noted and included. 

9 Page 47 For interest, the tariff effective from July 2006 will eliminate 
the present cross-over as the tariff associated with EBSST 
(above 50 kWh) will equal the standard tariff. The 
customers will qualify only if they use less than a 
prescribed amount. 

Comment noted. 

10 Page 75 Para commencing ‘It is recommended..’. As discussed at 
the meeting, the billing system will require special attention 
to provide the facility to gather sub-sector information.  To 
my knowledge this will not be a priority unless specially 
motivated for this purpose. 

This is noted for Strategy 
monitoring phase. 

11 Page 90, 91 Not true to say ‘state-owned Eskom controls the entire 
system’.  They do control most of the generation and all of 
the transmission network but there are many (not sure now 
with the establishment of Metro & District Councils, but 

Text altered to reflect this. 
 
 
Reference included in text. 
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guess 180) municipal distribution authorities. 
And linked with this, and throughout the document, you 
may like to edit references to the REDS process to reflect 
the current uncertain status. i.e. That the Cabinet decision 
on 14 September 2005 effectively halted the  process 
leading to 6 wall-to-wall REDS and EDI Holdings were 
instructed to assess various options including 6 Metro 
REDS plus 1, which appeared to be favoured.  (Roy 
Wienand can enlarge on this over-simplification but, it is my 
view that, even if the decision is made to pursue the 6 wall-
to-wall REDS, it will be started with the 6 Metro REDS.) 

12 Page 92 Suggest first sentence ‘At present, Eskom produces more 
than enough ……’ 
Editorial, 2nd para – ‘grid’ 
3rd para, REDS issue. Also suggest ‘…….The REDs will 
set wholesale electricity purchase tariffs which will include 
components for transmission and generation costs which 
REDs will pay to Eskom Transmission.’  (i.e.  ‘generation’ 
being  either IPPs or Eskom generation.) 
2nd para under ‘Local structure’ – I would have said ‘five in-
feed substations.’  It happens that the circuit from Eskom’s 
AVON substation feeds Ottawa S/S and goes on to Durban 
North S/S and the latter may have been omitted.  Up to 
you. 
Further, ‘………from Eskom for Tongaat at 33kV and 
………’ 
Under ‘Presentation of Energy Data’ : I have asked my 
colleague for the diversified maximum demand. The ‘non-
simultaneous maximum demand marginally overstates the 
maximum demand of our supply area.  You will also want 
to include Eskom’s assessment of the maximum demand 
of the areas of the EMA which they presently supply. This 
will have to be estimated from the energy figures. 
2nd para –  Our distribution losses are not substantial by 
comparison with national and international norms. In fact 
5% is extremely low.  However, I recognise the intended 
meaning and suggest you move the word substantial e.g. 
‘The distribution losses within the EMA were estimated at 
5% (or 561 GWh) during 2004/2005, which is significant  
…………’  Again assume you would add comment about 
the present Eskom fed areas of the EMA. 

Text altered in document. 
 
 
Text altered in document. 
 
 
Text altered in document 
 
Text added in document. 
 
Noted.  Please see response 
under #1. 
 
 
Text altered to reflect the 
actual intent of the 
comment. 

13 Page 93 Deregulation – Comment about REDS applies. 
‘EDI Holdings is has been established …….’ 
100 GWh customers understood to be on hold – possibly 
10 years.  Roy can elaborate. 

Text changed to reflect this. 

14 Page 94 Don’t agree with the sentence commencing : ‘The structure 
appears ….’.  In my view REDS will be established (in any 
form) to improve electricity service delivery and the multiple 
REDS were to create ‘competition’ i.e. performance 
comparisons. The challenge was to find a way which still 
provided the Municipalities with the portion of the income 
from electricity which was funding other services plus a few 
other issues such as credit ratings. 
Second last para :  From ‘In order to replace the 
subsidies……….’.  The cross subsidies usually affect the 
whole range of customers not only the poor.  My view is the 
50 kWh is simply to address the indigent and the cross 
subsidy is another issue. In fact it might be that the cross 
subsidies remain but are transparent. Also not sure how 
this relates to part of the last sentence ‘…..due to 
municipalities ………….’.  

Paragraph emphasis altered. 
 
 
 
Noted as comment. 

15 Page 95 Last sentence of 4.2.1:  If this a reference to Incentive 
Based Regulation, this is intended to focus on a licensees 
performance and is therefore to ensure the efficient 
management/operation of electricity supply --  not the use. 

Noted as comment. 

16 Page 96 Renewable energy.  As discussed, the actual is well short 
of 230 000. You may want to edit. 

Text changed to reflect. 

17 Page 97 Is it not appropriate to include Pebble Bed Modular 
Reactors under ‘National Trends’? 

Text added in document. 

18 Page 98 Second para :  For your interest. The connection fee 
element of the tariff is now phased out and the prepayment 

Noted and text change 
made. 
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tariff equals the credit tariff. 
Bulk Supply :  Statement about TOU is correct but does not 
reflect that this has been available for some 15 years and 
immediately adopted by most large customers.  The limit 
has been lowered year by year, making it available to a 
exponentially wider group of customers --   now 800 kVA. 
Suggest just delete word ‘now’. 
Sustainable Objectives.  I believe that this should be re-
worded to make it more clear that the EMA is accountable 
for CO2 emissions but it is not within the EMA. 

 
Noted and text change 
made. 
 
Noted and text change 
made. 
 

19 Page 99 Maintain secure electricity supplies. I presume the 
increasingly frequent power interruption was stated in the 
national context. This has not been true for us, at least not 
yet. I suggest this reads ‘The threat of increasingly frequent 
power outages will place a significant …..’ 

Noted and text change 
made. 
 

20 Page 130 Electricity Wholesale Pricing :  Roy tells me that the 
average is over 3 years. 

Noted. 

21 Page 131 Cost-reflectivity ….over 10 years.  Not sure the source of 
this information. 
Implementation time frame: While the WEPs may be 
introduced, the Revenue Neutral Surcharge remains an 
issue.   

DME, April 2004. 
 
Noted. 

22  I think your report is very comprehensive.  Most of my input 
was contained in Tony's detailed written reply send 
yesterday.  The only outstanding info relates to the ESKOM 
supply area within eThekwini Metro. 
I have been asking Eskom for info for the past 6 months on 
the number of customers, energy consumed etc. for the 
RED's Project, but have to-date only received customer 
numbers.   I understand that for Eskom to supply this 
detailed info is very difficult as their systems do not classify 
their customers into those inside each specific munic in 
KZN. 
BUT I do know that there are 28400 domestic and 85 
business Eskom customers inside eThekwini.  From this it 
a fact that Eskom supply 5% of all electricity customers in 
the Metro and eThekwini Electricity 95%. 
From this you can safely assume that all energy and 
Maximum demand figures supplied by Deena for our 
customers can be increased by 5% to give the totals for the 
Metro.  (The customer Mix is very similar)  Even as a worst 
case,  if the Eskom figures have a 20% error,   because 
they are only 5% of the Metro this "error" only affects the 
totals by less than 1%. 
I doubt I am going to get any more info from Eskom in the 
next 3 to 6 months. 

Points noted and data 
adjusted accordingly in the 
report. 
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Name: Transport Department  

Organisation: eThekwini Municipality 

 
# Issue Comment/Query/Suggestion EMD Response 
1 The Transport section seems a good reflection and 

interpretation of our ITP strategies 
Noted 

2 We are supportive of the drive to reduce energy 
costs/usage 

Noted 

3 Energy consumption by rail is available – that if the info is 
not sensitive from Metrorail’s side 

Noted.  Data could not be 
obtained for the final report 
version.  The potential data 
source will be explored 
further during monitoring 
phase. 

4 One page 82, table 3.5.2.3 the high diesel usage for 
‘Transportation Department’ presumably includes Durban 
Transport, but now being privatised under Remant Alton 
cannot be reflected under our department 

Confirmed.  Data tables 
altered to reflect this 
comment. 
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Name: Muna Lakhani 

Organisation: IZWA 

 
# Issue Comment/Query/Suggestion EMD Response 
1 General Notes We find the economic and social components of the report 

generally weak, with a positive environmental impact being 
considered a positive social impact. While this is often true, 
it is not always the case, nor is a perceived economic 
positive automatically a positive social impact. The actual 
beneficiaries must be identified, and then such judgments 
be made.  We commend to you, further work in this regard, 
as sustainability cannot be built in environmental terms 
alone. We look forward to the next iteration of this 
document containing such elaboration and much greater 
detail, as well as demonstrating a deeper understanding of 
sustainable development, which the current draft fails to 
do. Unless that is done, the report will be deemed fatally 
flawed. 

The points made are noted. 
The EMD feels that further 
elaboration and distinct 
categorisation of the various 
sustainability objectives is 
beyond the scope of the 
SOER and should reside 
within the Strategy 
Development process.  
Some of the issues raised 
are subjective and open to 
debate and, we feel, should 
be workshopped. 

2 Renewable: General The information on alternatives is generally weak – critical 
technologies particularly in RE (as per the City’s RE 
chapter in it’s economic development strategy, as well as 
the current final draft of the RE framework) are omitted, 
and it would be useful to begin to include these at the very 
start. We do not think any of the “waste to energy” 
scenarios, with the exception of methane capture from 
landfill and organic material, and the clear proviso of off 
site combustion of such methane, require inclusion. Our 
alternative scenarios confirm this. 

Further material has been 
included within the final 
report to cover the issues 
raised. 

3 General Externalities are not limited to air quality, as appears to be 
the generic assumption in the report. The entire chain 
(often incorrectly called ‘lifecycle’) requires consideration, 
with a clear understanding of upstream and downstream 
impacts. Such omissions will not provide support in the 
move towards genuine sustainability. 
 
We further commend to the researchers the disaggregation 
of the various types of transport, which can be partially 
assessed through the license process in the city. 
 
The economics around the purchase and sale of electricity, 
and the possible pro’s and con’s of RED’s in this regard 
should be included. The “profit” made by the city by the 
various sectors (bulk, domestic, etc) must be included to 
improve the rigor of the report. 
 
The key issue of externalities and particularly direct, 
indirect and perverse subsidies require to be captured, so 
as to correctly inform decision-making in the field of 
energy. Until and unless this is included, the report shall 
remain fatally flawed. The fact that some negative impacts 
may not impact the City directly, is not adequate reason to 
ignore them, as government is required to look at impacts 
at all spheres of government. We commend such a step to 
the researchers. 
 
The price trends of all energy sources are based on too 
short a timeline – we recommend a minimum of a 5 year 
history, as measuring a year or so can be very misleading. 
 
We reconfirm our position that no fossil source can ever be 
considered sustainable, as they are clearly non-renewable. 
We confirm that the wind map used in the document is a 
fatally flawed one, with research from 2005 both 

Noted. Addressing the full 
chain of externalities in any 
meaningful detail is 
considered outside the 
scope of this report. 
 
 
Noted for consideration 
during transport monitoring 
and strategy development. 
 
More details regarding 
balance of income, etc. have 
been provided in the text of 
the report. 
 
 
Noted.  Refer to response 
above. 
 
 
 
 
 
 
 
 
Historical price trends have 
been expanded in the report 
where reliable data exist. 
 
Position noted. 
 
To be sourced and included. 
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superseding the figures, as well as explaining the flaws and 
the actual wind potential in the country.  The final report 
confirming this may be had from Mr. Richard Worthington 
of Earthlife Africa Johannesburg, whose contact details you 
have. 
 
The various options of RE, including ocean current, OTEC, 
biodiesel from non-plant sources (algae), biogas from 
sewage and ethanol from waste require to be included in 
this report, so that future developments may be measured 
against a baseline. 

 
 
 
 
 
 
Noted and included. 

 Renewable Energy Barriers We question the basis on which barriers have been 
assessed, as it appears a totally subjective opinion of one 
person.  We commend a more robust approach, and 
workshopping these would prove beneficial 
 
 
 
 
 
For example: 
The “substantial” capital supposedly required for biodiesel 
plants is a myth, and unsupported by any references. As 
quality biodiesel is being manufactured in the backyards of 
people, we question this statement. Biodiesel is already 
being sold for less than the petroleum based alternative as 
we speak – we suggest that the author / researcher is 
misinformed. 
 
 
  
It is common cause in the energy world that biodiesel and 
ethanol become economically viable without subsidy, or 
removal of fossil subsidies, at the range between US$30 
and US$40 per barrel of oil. Research supports these 
figures. 
 
The fact that SA exports diesel does not imply an increase 
in diesel export – and as the feedstock is indeed imported, 
it can and should result in a net replacement of imports. 
The thinking in the report is flawed. 
 
We agree that the water limitations in our environment will 
indeed limit potential biodiesel production from a crop 
based feedstock, however, our research confirms that 
biodiesel from algae will not require any further water than 
is currently being used for sewage, produce 25 times more 
biodiesel per hectare than any crop based alternative, and 
without the energy and chemical inputs that crops will 
require. To reject biodiesel on the basis that crops are not 
viable is misleading. We are happy to make such research 
available on demand. 
 
Further, it is wrong to say that biodiesel will lead to rural 
development – if we agree that crop based oils are not 
feasible, then as the demand and the raw materials for 
sewage based biodiesel is in cities, it becomes clear that 
using arable land in rural areas (the poorest people live 
there) for fuel for the rich is both unjustified, as well as 
immoral and unethical, and must be resisted in the 
strongest terms possible. 
Please make the necessary changes on page 121 with 
regard to our comments on purported barriers. 

This is not the case.  The 
barriers were cited from a 
recent report made on 
behalf of RET Working 
Group Global Network on 
Energy for Sustainable 
Development. This will be 
referenced in the final report. 
 
 
Biodiesel manufacture on a 
commercial and regulated 
scale would require 
substantial investment.  The 
EMD will not encourage the 
unregulated manufacture of 
flammable materials within 
the confines of domestic 
premises. 
 
Comment noted. 
 
 
 
 
 
Comment noted. 
 
 
 
 
Comment noted and 
additional text included in 
report in support of this. 
 
 
 
 
 
 
 
 
Comment noted. 
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Name: Pat Boddy 

Organisation: SAPREF 

 

# Issue Comment/Query/Suggestion EMD Response 

1 In the report, section 4.4.2, table 4.4.2, the data for Sapref 
and Engen is incorrect. The Sapref nominal capacity is 
180000 bpd (and not 165000 as reported). Then, assuming 
that the Engen number is correct (it looks to be in the right 
ballpark), if you translate Engen at 135 000 BPD and 
Sapref at 180 000 bpd to annual usage on the "average" 
year (i.e. in ideal world, assume no major shutdowns, 
operating at nominal capacity for say 350 days per annum), 
then the nominal crude processing capacity of the refineries 
is more like 6.4 million tons per annum for Engen and 8.5 
million tons per annum for Sapref. 

Data for other Refineries is in the right ballpark if similar 
assumptions are used. So total is probably OK, just the 
apportionment between the two Durban Refineries is 
incorrect.     

Noted as an error and 
alterations have been made 
in the document text to 
correct the data. 
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Name: Alan Munn 

Organisation: ENGEN Petroleum Limited 

 

# Issue Comment/Query/Suggestion EMD Response 

1 Page 27 Refers to the waste water works as being a major source of 
SO2. Not true. They are the major source of H2S though. 

Text changed in report. 

2 Page 86 The 5 bullet points are what was hoped to happen. In 
practice motorists do not have a choice between 91, 93 and 
95 unleaded as only 95 is available. The demand 
management levy (which I think was only meant for inland 
anyway) never materialised, so there is no significant price 
difference between the three grades. Therefore there is no 
market for the lower octane so the oil companies have not 
made them available. South African motorists like using 
higher than necessary octane. Most service stations only 
have 2 gasoline tanks; one for lead replacement and one 
for unleaded. As the demand is for 95 this is what gets 
supplied. In theory we could supply stations with 91 or 93 
but this would send customers to the competition - instant 
suicide, so no one has done it. The end result, refineries 
operating at max severity with higher energy use than 
needed! 

Text changed in report. 
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Name: Jean Lindsay 

Organisation: KZN Conservancies Association 

 

# Issue Comment/Query/Suggestion EMD Response 

1 Residential Households University of Pretoria – researching cheaper solar panel 
models.  Low cost housing developments to include 
rainwater harvesting, grey  water systems, 
waterless/compostable toilets 

Noted for strategy 
development phase 

2 Local Authority Implement low energy bulbs, lights off overnight, PCs and 
copiers off overnight.  Include local municipality and 
gradually provincial and national offices and buildings. 

Implementation underway.  
Also roll-out plan noted for 
strategy development phase 

3 Electricity Often photo-sensitive street lights are on during the day?  
Cheap (evenings) versus more expensive (day) rates. 

Noted for strategy 
development phase 

4 Biodiesel More research required in selecting suitable plants, and not 
to include any Category I and II plants of the Invasive Alien 
status. 

Noted for strategy 
development phase 

5 Awareness Campaign Publish energy-efficient ideas for residents and households.  
Also a competition for ideas (i.e. use of flash when boiling 
water, turning geyser temperature down, etc) 

Noted for strategy 
development phase 

 


