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Executive Summary 
 

In the face of growing climate change as a result of anthropogenic greenhouse gas (GHG) emissions, 

it is imperative that cities take a leading role in defining their energy use and then from this, devising 

strategies to substantially revise energy use in all sectors to be more sustainable in the years to 

come. The three Gauteng municipalities of Ekurhuleni (EMM), Johannesburg (CoJ) and Tshwane 

(CTMM) have been identified by EnerKey as a necessary focus for such change as together, they 

account for up to 20% of South Africa’s population and therefore are responsible for much of the 

energy use within the country. Together they form the ‘Megacity’ at which this study is aimed. 

 

Energy Overview 
 

An energy balance was created to investigate the broad movement of energy, via the various energy 

carriers, to each of the major sectors investigated. In 2007, a total demand side use of 491 684 TJ 

(Terajoules) was calculated with CoJ accounting for 41%, EMM accounting for 40% and CTMM 

accounting for only 19% of this total. 

 

Overall, the largest energy user is the Transport Sector, accounting for 60% of total energy use in the 

Megacity. This is followed by the domestic and industrial sector with 16% and 14% of total energy 

use respectively. Due to the extremely large energy use in the transport sector, liquid fuels are the 

largest energy carrier responsible for 61% of total energy, followed by electricity at 31%. The 

breakdown of the different energy carriers within the liquid fuels can be seen in the tables below in 

both gigajoules (GJ) and as a percentage of the total liquid fuel demand. 

 

Energy demand by sector and energy demand by energy carrier 
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Table 1: Breakdown of liquid fuel demand in GJ and % 

Diesel HFO IK Jet Fuel LPG Petrol 

74 507 922 1 664 230 4 764 010 59 660 114 422 978 126 385 318 

28% 1% 2% 22% 0% 47% 

 

Within each of the three municipalities, the picture is much the same but the contribution of each 

municipality to the various sectors varies considerably. The comparative energy balance below gives 

the total energy use in GJ for each sector within each municipality and also gives the relative 

contribution of energy use of each municipality as a % of that sector’s total. 

 

Table 2: Comparative energy demand between municipalities by sector 

Comparative Energy Balance 2007* EMM EMM % CTMM CTMM % CoJ CoJ % TOTAL 

Domestic 31 695 654 40% 19 486 299 25% 27 192 856 35% 78 374 809 

Agriculture 32 630 1% 2 194 451 98% 1 463 0% 2 228 544 

Mining 6 520 682 78% 1 363 380 16% 509 711 6% 8 393 773 

Industry 20 520 310 29% 21 179 113 30% 29 512 195 41% 71 211 617 

Commerce 19 647 043 71% 5 210 028 19% 2 821 372 10% 27 678 443 

Government and Local Authority 1 704 557 22% 4 461 783 58% 1 557 073 20% 7 723 413 

Transport 116 194 171 40% 55 989 210 19% 120 816 525 41% 292 999 906 

Total Final Use 196 315 046 40% 109 884 265 22% 182 411 194 37% 488 610 505 

* All Data for 2007 Except Coal, which is 2005        

 

This shows that EMM is responsible for most of the energy use in the Mining and Commerce sectors 

while CTMM is responsible for most of the energy use in the Agriculture and Government sectors. 

CoJ contributes a relatively small amount to all sectors apart from Industry and Transport where it is 

the largest contributor to energy use within those sectors. 

 

Demand by Sector 

Domestic 

Domestic demand is dominated by the use of electricity (75% of demand), specifically in the use of 

lighting and geysers both of which provide easy to implement strategies for energy savings in the 

form of energy efficient lighting such as CFLs and solar water heaters respectively. Eskom’s DSM 

program has already made some impacts in the domestic sector with their geyser blanket and CFL 

rollout programmes. As can be expected, more energy is used per household in the mid-high income 

group than the low income group, suggesting that this is where most energy efficiency strategies 

should be focused. 

 

Industry 

Energy demand in the industrial sector is also dominated by electricity use (68%) but there is also a 

relatively large contribution by Sasol gas (16%) and liquid fuels (9%), with most of the energy being 

used in the various heating and HVAC systems. The industrial sector as a whole also makes up a large 

proportion of total energy use in the municipalities and is therefore an important focal point for 

implementing energy efficiency strategies. More data is however needed on the actual industrial 
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processes involved in the specific industries within the municipalities so that energy efficiency 

strategies may be designed. 

 

Agriculture and mining also fall within the industrial sector but one is able to look at them 

independently as there is separate data available on them. The agricultural and mining sectors only 

makes up a very small proportion (0.5% and 2.0% respectively) of the energy use in all three 

municipalities and there is therefore little room for major energy savings from these sectors.  

 

Commerce and Government 

Commerce and government together make up 10% (8% and 2% respectively) of the energy demand 

in the three municipalities and therefore account for a relatively large proportion of the total 

demand. The largest energy users in the commercial sector are lighting and HVAC systems, which 

account for 35% and 27% of total use within the commercial sector respectively. Both these areas 

again have scope for energy savings and there are already known strategies to achieve such savings. 

Simple strategies such as behaviour change with regard to HVAC systems as well as more energy 

efficient lighting systems could go a long way in reducing total energy use in the sector. 

 

It is important for government to lead in implementing sustainable energy initiatives to set an 

example for other sectors to follow and to show that they are willing to put the effort in and not 

only demand it from others.  

 

Transport 

The transport sector is by far the largest energy user in the three municipalities accounting for 60% 

of overall energy demand. Almost half of this demand (48%) is used in private transport while 

minibus taxis are responsible for a further 19% of the energy use in the sector. The remainder of 

energy is used by other public road transport (15%) and road freight (14%) with rail transport only 

consuming 5% of the total energy in the sector. As transport is the largest energy demand sector, it 

provides large scope for change. The most effective method of decreasing energy demand in the 

sector would be to encourage a modal shift from private to public transport. Public transport is a far 

more efficient method of moving people around the city and would drastically decrease the energy 

demand in this energy intensive sector. Although this requires a large capital investment, the 

eventual savings are clear. 

 

Other methods could include encouraging people to cycle and walk to work by providing safe 

commuter lanes for these types of transport as well as encouraging car pooling and limiting private 

vehicles in congested city centres. 

 

Data Availability and Limitations 

 

This report relies on accurate and recent data as it will later be used for modelling purposes. 

Without accurate data, the proposed modelling may be compromised.  

 

Broad liquid fuel demand data is easily accessible from the South African Petroleum Industries 

Association (SAPIA) and is somewhat disaggregated within each energy carrier as well as by sector. 

There is however very little information on disaggregation within the sectors and therefore, more 

work in this area needs to be done to accurately estimate where the different fuels are being used. 

 

Electricity within the municipalities is supplied both by the municipality as well as directly from 

Eskom. Municipal data is available but varies in the level of disaggregation available. It would be 
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beneficial to obtain standardised data across the megacity for ease of comparison and aggregation. 

Eskom data is currently not available and this is a glaring hole in the data supply, which needs to be 

urgently addressed before accurate modelling can be carried out. 

 

Natural Gas demand data is available from Sasol Gas as well as Egoli Gas, which is disaggregated into 

various sectors but again, disaggregation within the sectors is poor. Data on where the fuel is used 

and what processes it is used for is also currently unavailable. 

 

Coal is an important energy carrier in the municipalities but there is no data on supply or demand of 

coal within the municipalities or even in the province as a whole. This is due to the way in which coal 

is distributed. Coal is sold from the mines to independent merchants, who then sell the coal on to 

the end-users. There is however no monitoring of how much is being sold and where it is being sold. 

Monitoring of this sector is vital as currently, nobody has adequate information on the 

characteristics of the coal market. 

 

 

1. Introduction and Overview 

1.1 Introduction 
 

This preliminary data report has been prepared for the first module of the EnerKey initiative to form 

a part of the Integrated Energy Plan for the Ekurhuleni Metropolitan Municipality (EMM), the City of 

Johannesburg (CoJ) and the City of Tshwane Metropolitan Municipality (CTMM). The cities of 

Johannesburg, Ekurhuleni and Tshwane were chosen for this project because combined they make 

up over twenty percent of South Africa’s population and face significant challenges to meet their 

future energy needs sustainably. Together, they also form a continuous urban area or ‘Megacity’ and 

therefore provide a unique entity on which to perform this type of study. The aim of this report is to 

provide an overview of energy use within each of the three municipalities and then of the Megacity 

as a whole, including an assessment of data availability and quality. This will then later feed into 

other EnerKey modules to highlight areas which need further work and provide a basis for energy 

modelling. 

 

This project has also been developed to investigate what advantages there would be at looking at 

energy strategies on a megacity level as opposed to a municipal level and to investigate whether 

there would be any institutional, political or financial advantages in doing so. 

 

1.2 Structure of Report 
 

This report will begin with a brief overview of the three municipalities including a brief economic and 

demographic profile. The second section will outline the data sources and comment on data quality 

and availability. This will then be followed, in section three, by an energy balance for each of the 

municipalities and then of the Megacity as a whole, which will give an overview of the energy 

picture. Section four will provide detail on the energy demand by user group and section five will 

briefly look at electricity generation within the municipalities. Finally, section six will outline possible 

strategies for the Megacity to meet its future energy needs in a more sustainable way. 
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1.3 Introduction to the Municipalities 
 

1.3.1 Ekurhuleni Metropolitan Municipality (EMM) 

 

EMM is the fourth largest municipality in South Africa with an area of 192 355 hectares and was 

formed in 2000 by uniting eleven previous councils into a single local government. EMM is situated 

within Gauteng province and is located East of Johannesburg and South of Tshwane (Figure 1). It 

used to be known as the East Rand. According to the StatsSA 2007 community survey EMM consists 

of about 2,7 million people and about 850 000 households. The municipalities operating and capital 

budget were R10,2 billion and R1,1 billion respectively. EMM is responsible for 23% of Gauteng’s 

Gross Geographic Product (GGP) and has a population density of around 1300 people per km
2
. 

 

According to the 2007-2011 Integrated Development Plan (IDP), in 2002 EMM’s main employment 

sectors were Manufacturing and Trade, which were responsible for 23% and 20% of formal 

employment within EMM while Community Services, Finance and Households responsible for 16%, 

14% and 11% respectively. Agriculture, Mining and Manufacturing were only responsible for 1%, 2% 

and 5% of formal employment respectively. 

 

1.3.2 The City of Johannesburg (CoJ) 

 

CoJ has an area of 164 400 hectares and is located South of Tshwane and West of Ekurhuleni (Figure 

1) within Gauteng Province. CoJ consists of about 3.8 million people and 1.1 million households 

(StatsaSA Community Survey 2007) with a population density of around 2300 people per km
2
.  The 

municipalities operating and capital budget for 2007 were R18.5 billion and R4.6 billion respectively. 

 

The 2007/08 IDP for CoJ shows that its main employment sectors were Finance, Trade and 

Manufacturing which were responsible for 24%, 23% and 15% of formal employment respectively. 

Community Services were also responsible for 15% of formal employment. Households, Transport 

and Construction were only responsible for 8%, 6% and 6% respectively while Mining and Agriculture 

were each only responsible for 1% of formal employment. 

 

1.3.3 City of Tshwane Metropolitan Municipality (CTMM) 

 

CTMM was also established in 2000 with the amalgamation of a number of local authorities into a 

single local government. CTMM has an area of 219 800 hectares and is located North of CoJ within 

Gauteng Province (Figure 1). According to the StatsSA 2007 community survey CTMM consists of 

about 2,3 million people and about 686 000 households and an average population density of 

around 940 people per km
2
. The municipalities operating and capital budget were R5,1 billion and 

R755 million respectively. 

 

In 2003 (according to the 2005 IDP for CTMM) Community Services, Trade and Finance were the 

biggest formal employers within the municipality, contributing 31%, 23% and 19% respectively with 

Manufacturing, Transport and Construction contributing 14%, 7% and 5% respectively. 
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Figure 1: Map of Gauteng Province showing geographic position of the municipalities 

 

2. Data Sources and Availability 
 

2.1 Electricity 
 

Currently, only municipal electricity supply data is available. Where possible, it was provided as a 

total KWh supplied over the 2007/2008 financial year per billed tariff. The tariffs varied substantially 

between the three metros, various tariffs were then aggregated to give the electricity supplied by 

the municipality to each of the various sectors.  

 

Ekurhuleni 

For Ekurhuleni , municipal electricity data was given in detail. The original tariff data can be seen in 

Appendix 1. An explanation for some of the tariffs was also included. Each of the tariffs was assigned 

to one of the following eleven categories; Agriculture, Commerce, Domestic High Use, Domestic Low 

Use, Education, Government, Hospitals, Industry, Mining, Local Authority, Retail and Sundry. The 

“Sundry” category encompasses various surcharges and rentals and is therefore further excluded 

from the data set. The sum of the aggregated data for 2007 can be seen below. 
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Table 3: Aggregated data for municipal electricity supply in EMM for 2007 

Sector  No. Of Users   KWh  KVA  

Agriculture                       2                   72 204  0 

Commercial             18 209  5 013 193 373 35 576 430 

Domestic High Income           126 794  3 322 066 713 884 556 

Domestic Low Income             56 049  743 576 644 32 636 

Education                   227  33 488 688 2 071 

Government                     45  3 969 153 0 

Hospitals                       4  306 483 0 

Industry                   461  2 214 197 585 4 310 518 

Mining                       1  306 040 6 040 

Local Authority                   956  115 172 583 44 846 

Retail                       5  4 755 024 10 463 

Sundry                     57  662 876 432 1 345 730 

 

Eskom electricity supply data was not available for 2007 for Ekurhuleni. As they are also a large 

supplier of electricity within the municipality, their contribution needed to be estimated in order to 

generate a relatively accurate picture of electricity supply. For Ekurhuleni, data was available for 

both municipal and Eskom electricity supply for 2003 from the 2004 Ekurhuleni State of Energy (SOE) 

report. The proportion the total electricity supplied by Eskom in 2003 was used to extrapolate from 

the 2007 municipal supply data (Table 4). 

 

Table 4: Overview of proportion of electricity supplied within EMM by Eskom and the municipality with 

extrapolated Eskom and Total supply 

Sector 
Municipal Supply Eskom Supply Total (est.) 

MWh % of 2003 total MWh % of 2003 total MWh 

Domestic Low Income 743 576 100% 0 0% 743 576 

Domestic High Income 3 322 066 52% 3 066 522 48% 6 388 588 

Agriculture 72 66% 37 34% 109 

Mining 306 4% 7 344 96% 7 650 

Industry 2 214 197 99% 22 366 1% 2 236 563 

Commercial 5 051 743 90% 561 305 10% 5 613 048 

Total 12 113 980 92% 1 053 390 8% 13 167 370 

 

 

Joburg 

The electricity data supplied by City Power for the City of Johannesburg was supplied in a different 

format to that of Ekurhuleni. The number of users and KWh sold for 2007 was supplied for various 

tariff categories. An excerpt from the data can be seen in Appendix 2. Upon further communications 

with City Power the various tariffs were categorised as follows; all prepaid customers were used to 

represent the low income electrified houses as these customers were generally low usage 

customers, who qualified for free basic electricity. Total Domestic category was combined with Total 

MET-LIFE category (see Appendix 2) to represent the mid to high income houses  (Hlatshwayo, 

2008). The Total Business tariff was used to represent the Commercial sector and the Total KVA and 

Total TOU tariffs were used to represent the industrial sector (Table 5). Unfortunately the data did 

not provide enough detail to disaggregate further into each of the sectors.  

 

A state of energy report is currently being compiled for the City of Johannesburg and the Eskom 

electricity supply data was used from the preliminary data report (unpublished,  Mercer, 2008). The 

data was given in the same categories as the municipal electricity supply except that the domestic 

sector is not disaggregated into high and low income. The MWh used per user per year was 
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calculated and the value obtained for the Eskom data was similar to that found for the low income 

domestic sector supplied by the municipality (Table 3). Therefore, it is assumed that Eskom only 

supplies to low income households. The original Eskom supply data is given in Table 4. Although the 

number of domestic users supplied by the municipality and Eskom is similar, the KWh supplied is 

very different. This suggests that Eskom supply mainly to low income households while the 

municipality supplies to more high income households. There is however no verifiable data on these 

proportions. 

Table 5: Aggregated data for Eskom and municipal electricity supply in CoJ for 2007 

Sector 

Municipal Supply Eskom Supply Total 

No. Of Users MWh MWh/user No. Of Users MWh MWh/user 

No. Of 

Users 

MWh 

Domestic High Income 214 802 4 300 428 20.0       429 247 5 502 792 

Domestic Low Income 79 471 246 354 3.1 293 761 1 265 647 4.3 158 786 309 636 

Commercial 3 898 496 406 127.3 1 818 64 114 35.3 5 716 560 520 

Industry 4 506 5 894 940 1 308.2 2 110 1 033 562 489.8 6 161 6 928 502 

Table 6: Eskom electricity supply for CoJ for 2007 

Sector No. Of Users KWh 

Domestic 293 761 1 265 646 678 

Commercial 1 818 64 114 932 

Industry 2 110 1 033 562 909 

 

Tshwane 

Municipal electricity supply data for the city of Tshwane could not be provided per tariff but was 

supplied as totals for 2007 for each of the following categories;  Residential Conventional, 

Residential Prepaid, Small Holdings, Commercial and Small Industry and, Industrial and Large 

Commercial.  As there was no other means of further disaggregating the data, the Residential 

Prepaid data was used to represent low income households while conventional credit metered 

customers were treated as mid to high income households. Small holdings represented the 

agriculture while Commercial and Small Industry was grouped under commerce and, Industrial and 

Large Commercial were grouped into Industry.  

 

To estimate the Eskom electricity supply to Tshwane, the 2004 SOE report was used (Africon 

Engineering International (PTY) Ltd, 2005). In Tshwane in 2004, 96% of the electricity was supplied 

directly by the municipality. Therefore, the same proportion was used to extrapolate from the 

current municipal data to estimate the Eskom supply. As there was no disaggregation in the 2004 

SOE for Eskom data, it is assumed that the proportion supplied to each sector is the same as that of 

the municipal supply. 

Table 7: Overview of municipal and Eskom electricity supply in CTMM 

Sector 
Municipal Supply Estimated Eskom Supply Total 

No. Of Users MWh MWh MWh 

Domestic High Income 235 771 2 949 125  122 880  3 072 005  

Domestic Low Income 117 782 380 359  15 848  396 207  

Commerce 8 768 1 343 424  55 976  1 399 400  

Industry 982 3 927 528  163 647  4 091 175  

Agriculture 6 141 168 137  7 005  175 143  

Total 369 444 8 768 575  365 357  9 133 932  

 

 

 

 



Integrated Energy Plan - Data Report Page 12 

 

Data Limitations 

 

Due to the municipalities using different methods for collecting and recording data, it is difficult to 

aggregate the data into meaningful groups for comparison.  This has been done as far as possible, 

however, but this limitation should be noted in making any further inferences from the data.  

 

The major overlying limitation of the electricity supply data is the complete lack of supply data from 

the South African electricity utility, Eskom. Eskom provides much of the electricity to many pockets 

of the above mentioned metropolitan areas and without this data, the picture is far from complete 

and casts doubt on the accuracy of any further projections and or modelling. 

 

As can be seen by the supply data for EMM, sufficiently detailed data can easily be made available, 

and consistency in protocols of data collection and recording should be pursued. 

2.2 Liquid Fuels 
 

Liquid fuel data was supplied by the South African Petroleum Industries Association (SAPIA) and 

supply data for Diesel, Petrol, Heavy Furnace Oil (HFO), Illuminating Kerosene/Paraffin (IK), Liquefied 

Petroleum Gas (LPG) and Jet Fuel was given (Peens, 2008). The data was supplied by magisterial 

district and these were then aggregated into the required municipal areas. The data supplied was 

disaggregated into the following categories; Agricultural Co-ops, Construction, Farmers, General 

Dealers, Government, Local Authorities, Mining, Public Transport (non local authority), Remainder of 

General Trade, Retail Garages, Road Haulage and Transnet. The above categories were aggregated 

into the following sectors to match other supply data: Agricultural Co-ops and Farmers were 

combined into the Agriculture sector, Construction was placed in the Industry sector and Road 

Haulage was used to represent Road Freight. The data for Transnet represented the Freight Rail 

sector (Pieterse, 2008) and the remainder of General Trade and that going to Retail Garages was 

aggregated to a total amount being sold publicly in each metro. This was then disaggregated further 

where possible. This disaggregation can be seen when the relevant sector is discussed below. LPG 

supply was only given as a total and was divided into the various industrial sectors using estimates 

from a 2003 Treasury Report (PDC, 2003). Data was given in litres. Total liquid fuel supply per 

municipality can be seen in Appendix 3. 

 

Data Limitations 

 

Liquid fuel supply data is some of the most complete data available across all three municipalities, at 

least on an aggregated level. Much of the LPG in South Africa is supplied to Afrox, which in turn 

distributes it throughout the country. There is no available data on which sectors Afrox supplies to 

and how much they supply and it is therefore very difficult to track its movements. Similar issues are 

also present with IK as much of it is sold to independent retailers from where there is no data. 

Further disaggregation of liquid fuel use within each of the sectors is also extremely difficult as there 

is little data available to inform such an exercise. 

2.3 Natural Gas 
 

Natural gas supply data was provided by Sasol Gas (Bootha, 2008) and was disaggregated into what 

they call ‘phases’. Each phase represents a geographical area surrounding a number of customers. 

These phases were then aggregated into the three municipal areas. Natural gas data was 

disaggregated into the following categories; Chemical, Pulp & Paper; Food & Commercial; Gas Retail; 

Manufacturing; Metals and Mining & Non-metals. Gas Retail was proportioned to the Domestic, 
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Commercial and Industrial sector and a 20%, 30% and 50% proportion respectively  (Bootha, 

2008).Data was given in Gigajoules (GJ). Raw Sasol gas supply data can be seen in Appendix 4. The 

total natural gas supply data was aggregated as follows; for the domestic sector, it consisted of 20% 

of the Retail Gas supply. For the Other Industry sector, it includes Chemical, Pulp and Paper, Metals 

and 50% of the Retail gas supply. Mining consists of Mining and Non-Metals. Manufacturing data 

was provided as such and the commercial sector consisted of Food and Commercial as well as 30% 

of the Retail Gas supply.  

 

Some natural gas was also supplied by Egoli Gas within CoJ and this data was obtained from the CoJ 

SOE preliminary data report (unpublished,  Mercer, 2008). The Egoli Gas data was provided in the 

following categories; Restaurants and Hotels, Domestic Households, Blocks of Flats and Industry. 

This data can be seen in Table 9 below. Domestic Households and Blocks of flats were added to the 

Domestic Sector of CoJ, Restaurants and Hotels were added to the commercial sector and Industry 

was added to the Other Industry sector. 

Table 8: Summary of Natural Gas demand in the three municipalities 

Sector CoJ EMM CTMM 

Domestic 676 093 60 620 0 

Other Industry 2 678 219 5 762 820 171 179 

Mining 437 220 6 481 702 1 350 868 

Manufacturing 156 178 1 405 544 965 721 

Commercial 795 696 1 413 825 163 492 

Table 9: Summary of Natural Gas (GJ) supplied by Egoli Gas 

Restaurants and Hotels                      139 000  

 Domestic Households                         97 000  

 Blocks of Flats (multi dwellings)                      142 000  

 Industrial                  1 451 000  

 

Natural gas supply is distributed within the metro’s to each of their phases via pump stations. All 

electricity used by these pump stations is provided by the Sasol’s Secunda Octene plant in Secunda 

and therefore the power used is not generated within municipal boundaries  (Bootha, 2008). 

 

Data Limitations 

 

The Natural Gas data is fairly complete and easily accessible. The main area for concern is the 

disaggregation of the Retail Gas supply. Although estimates were provided by Sasol Gas (Pers. 

Comm.) actual recorded data would be beneficial. 

2.4 Coal 
 

Total coal supplied to each sector was taken from the data supplied by MacPhail (McKenzie, 2005) 

for the State of Energy (SOE) reports for Ekurhuleni and Tshwane . Data for the City of Johannesburg 

was also supplied by MacPhail and was used in this report. Coal data was not from actual sales 

records but estimated by MacPhail at our request. 

 

Data Limitations 

 

Coal supply data is extremely limited due to the way in which it is distributed. From the mines, it is 

distributed to coal merchants who in turn distribute it further to various users. The merchants, who 
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were contacted, were not willing to supply the data needed or they did not to have the required 

data. Specialists in the field were also consulted in this regard and the general consensus is that the 

data is simply not available. Even broad scale total coal supply data to each of the three 

municipalities was not available. 

 

3. Energy Balances 
 

The energy balances have been simplified by giving a single figure for all liquid fuels. This was done 

for ease of comparison between the fuel types. Details for each of the demand sectors can be seen 

in Section 4 below. 
 

Table 10: EMM Energy Balance 2007* in GJ 

Sector Liquid Fuels Sasol Gas Electricity Coal Total  % Total 

Domestic 1 876 843 60 620 25 675 790 4 082 400 31 695 654 16% 

Agriculture 32 237 0 392 0 32 630 0% 

Mining 11 440 6 481 702 27 540 0 6 520 682 3% 

Industry 3 281 087 7 168 364 8 079 559 1 991 300 20 520 310 10% 

Commerce 46 943 1 413 826 18 186 275 0 19 647 043 10% 

Government and Local Authority 67 332 0 1 593 485 43 740 1 704 557 1% 

Transport 113 954 295 0 2 239 876 0 116 194 171 58% 

Total Final Use 122 024 723 15 124 512 55 802 918 6 117 440 199 069 592 100% 

% of Final Use 61% 8% 28% 3% 100%   

* All Data for 2007 Except Coal and Eskom data      

Table 11: CoJ Energy Balance 2007* in GJ 

Sector Liquid Fuels Sasol Gas Electricity Coal Total  % Total 

Domestic 1 509 622 676 093 20 924 741 4 082 400 27 192 856 15% 

Agriculture 1 463 0 0 0 1 463 0% 

Mining 25 691 437 220 46 800 0 509 711 0% 

Industry 1 735 191 2 834 397 24 942 607 0 29 512 195 16% 

Commerce 7 804 795 696 2 017 872 0 2 821 372 2% 

Government and Local Authority 379 918 0 1 118 835 58 320 1 557 073 1% 

Transport 117 373 568 0 3 442 957 0 120 816 525 66% 

Total Final Use 121 033 258 4 743 405 52 493 812 4 140 720 182 411 194 100% 

% of Final Use 66% 3% 29% 2% 100%   

* All Data for 2007 Except Coal and Eskom data      

Table 12: CTMM Energy Balance 2007* in GJ 

Sector Liquid Fuels Sasol Gas Electricity Coal Total  % Total 

Domestic 536 280 0 12 485 563 6 464 456 19 486 299 18% 

Agriculture 15 389 0 2 179 062 0 2 194 451 2% 

Mining 12 512 1 350 868 0 0 1 363 380 1% 

Industry 1 715 539 1 136 900 15 358 745 2 967 929 21 179 113 19% 

Commerce 8 696 163 492 5 037 840 0 5 210 028 5% 

Government and Local Authority 199 598 0 4 262 185 0 4 461 783 4% 

Transport 52 814 624 0 3 174 586 0 55 989 210 51% 

Total Final Use 55 622 381 2 651 260 42 497 981 9 432 385 110 204 008 100% 

% of Final Use 50% 2% 39% 9% 100%   

* All Data for 2007 Except Coal and Eskom data      
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Table 13: Total Energy Balance 2007* in GJ showing data confidence 

Sector Liquid Fuels Sasol Gas Electricity Coal Total  % Total 

Domestic 3 922 745 736 713 59 086 094 14 629 256 78 374 809 16% 

Agriculture 49 089 0 2 179 454 0 2 228 544 0.5% 

Mining 49 643 8 269 790 74 340 0 8 393 773 2% 

Industry 6 731 817 11 139 661 48 380 911 4 959 229 71 211 617 14% 

Commerce 63 443 2 373 013 25 241 987 0 27 678 443 6% 

Government and Local Authority 646 848 0 6 974 505 102 060 7 723 413 2% 

Transport 284 142 487 0 8 857 419 0 292 999 906 60% 

Total Final Use 298 680 362 22 519 177 150 794 711 19 690 545 491 684 794 100% 

% of Final Use 61% 5% 31% 4% 100%   

* All Data for 2007 Except Coal and Eskom data      

 

Key: 

High Confidence:  

Reliable data sources 

Medium Confidence: data 

estimated or extrapolated 

Poor Confidence: Data poor, 

out of date or unavailable 

 

Table 14: Comparative Energy demand by sector in GJ 

Sector EMM EMM % CTMM Tshwane % CoJ CoJ % TOTAL 

Domestic 31 695 654 40% 19 486 299 25% 27 192 856 35% 78 374 809 

Agriculture 32 630 1% 2 194 451 98% 1 463 0% 2 228 544 

Mining 6 520 682 78% 1 363 380 16% 509 711 6% 8 393 773 

Industry 20 520 310 29% 21 179 113 30% 29 512 195 41% 71 211 617 

Commerce 19 647 043 71% 5 210 028 19% 2 821 372 10% 27 678 443 

Government and Local Authority 1 704 557 22% 4 461 783 58% 1 557 073 20% 7 723 413 

Transport 116 194 171 40% 55 989 210 19% 120 816 525 41% 292 999 906 

Total Final Use 196 315 046 40% 109 884 265 22% 182 411 194 37% 488 610 505 

* All Data for 2007 Except Coal and Eskom data       

Table 15: Table of conversion Factors 

Energy Carrier Conversion Factor Units 

Diesel 38.1 MJ/l 

HFO 39.9 MJ/l 

IK 37.0 MJ/l 

Jet Fuel 34.3 MJ/l 

LPG 26.7 MJ/l 

Petrol 34.2 MJ/l 

Coal 24.3 MJ/Kg 

Electricity 3.6 MJ/KWh 

Natural Gas 1.0 GJ 

4. Demand 

4.1 Domestic 
 

The domestic sector is divided into three sub-sectors. The three sub-sectors are mid-hi income 

households (HiHH), low income electrified households (LoHH) and low income non-electrified 

households (LneHH). The split between low income and hi income houses was set at an income of +- 

R38 000 per year (Africon, 2004). It is assumed that the number of low income, non-electrified 

houses equals the number of households not using electricity for lighting (the latter data is available 

from the census). This assumption is based on the assumption used in many reports that the number 

of households which use electricity for lighting is equal to the number of households that have 

access to electricity (e.g. Used in the City Service Indicators for the City of Cape Town ). Using the 
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Census 2001 data (StatsSA Census 2001), this gives the following number of houses in each category 

for the three municipalities. 

Table 16: Number and % of households in the three income groups, for each of the municipalities 

  CTMM CoJ EMM Total 

No. % No. % No. % No. % 

HiHH 209 110 43 342 477 33 224 473 29 776 060 34% 

LoHH 193 095 40 556 723 53 357 387 46 1 107 205 48% 

LneHH 82 065 17 147 059 14 194 232 25 423 356 18% 

 

The main energies used in the domestic sector are Electricity, Paraffin (IK), LPG, Coal and Biomass. 

Electricity is either supplied directly from Eskom or through the Municipality and the data was 

obtained directly from these suppliers. IK, LPG, and Coal are mainly supplied via independent 

retailers and garages.  There is little information on Biomass as it is mainly collected from the natural 

surroundings although some is purchased from independent retailers. IK and LPG supply data was 

obtained from SAPIA. Total coal supplied to the domestic sector was extracted from previous State 

of Energy Reports, which was obtained from Macphail Distributers (McKenzie, 2005). 

 

Electricity supply was only obtained from the municipalities. Supply was obtained per tariff and this 

was used to calculate the proportion of the supply going to different household groups (as discussed 

earlier in the report). Assumption was that low use tariff corresponded to low income households 

and high use tariffs corresponded to high income households. Eskom have commissioned studies to 

calculate load profiles for different household groups (Gass, 2008) and these were used to calculate 

the proportion of total supply to each housing group used for different end-uses. The proportions 

are a national average for a typical South African household of that income group. The profile for a 

low income household assumes no geyser is installed. 

 

 
Figure 2: Proportion of electricity supply used for different end-uses in Low Income Electrified 

households (Gass, 2008) 
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Figure 3: Proportion of electricity supply used for different end-uses in Mid to High Income 

Electrified households  (Gass, 2008) 

 

The following table shows the total electricity supplied to each of the electrified household groups in 

each of the three metros. It also displays the breakdown of energy into each end-use based on the 

above energy use profiles. 

Table 17: Total disaggregated domestic electricity demand by municipality (MWh) 

 Heating/Cooling Lighting Cooking Water Heating Refrigeration Other Total 

CTMM HiHH 148 057 432 164 377 021 1 277 620 377 477 459 663 3 072 005 

  LoHH 19 563 95 935 53 989 0 115 991 110 727 396 207 

CoJ HiHH 265 211 774 122 675 348 2 288 563 676 163 823 382 5 502 792 

  LoHH 15 289 74 973 42 192 0 90 647 86 533 309 636 

EMM HiHH 307 903 898 735 784 060 2 656 958 785 007 955 923 6 388 588 

  LoHH 36 716 180 045 101 324 0 217 685 207 805 743 576 

Total HiHH 721 171 2 105 021 1 836 429 6 223 141 1 838 647 2 238 968 14 963 385 

  LoHH 71 568 350 953 197 505 0 424 323 405 065 1 449 419 

 

Total liquid fuel supply for the domestic sector was obtained from SAPIA (2007). StatsSA census 2001 

data on energy use per household by household income was then used to calculate the percentage 

of households using various energy types for cooking, lighting and heating. This was also used as an 

initial estimate of the proportion of total supply of IK, LPG and Coal going to the three household 

income groups. Once these proportions were estimated, they were sent to Glenn Truran (PSASA) 

and Lloyd Jacobs (ERC) for their professional estimates. Biomass supply and use has not yet been 

estimated as no accurate data has yet been identified. 
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Table 18: Total energy demand for cooking, lighting and heating by energy carrier and income group (MJ) 

 End-Use Household Fuel Type   

EMM 

    LPG IK Coal Total 

Cooking 

HiHH 6 230 647 48 242 593 14 991 739 69 464 979 

LoHH 3 862 393 216 047 453 18 096 980 238 006 827 

LneHH 14 607 857 817 107 448 68 444 118 900 159 423 

Heating 

HiHH 25 205 533 27 655 836 36 124 954 toug 

LoHH 3 195 633 139 321 499 65 411 717 207 928 849 

LneHH 9 108 144 397 092 034 186 435 488 592 635 666 

Lighting 

HiHH 2 733 200 8 021 965  - 10 755 166 

LoHH 0 0  - 0 

LneHH 3 905 822 154 505 934  - 158 411 756 

  Total 68 849 230 1 807 994 762 4 082 400 000 5 959 243 992 

       

 End-Use Household Fuel Type   

CTMM 

    LPG IK Coal Total 

Cooking 

HiHH 2 218 416 18 794 696 40 192 609 61 205 720 

LoHH 671 722 65 058 530 61 346 122 127 076 374 

LneHH 2 379 562 230 468 497 217 317 371 450 165 431 

Heating 

HiHH 3 885 116 11 444 622 102 258 210 117 587 948 

LoHH 463 842 39 659 050 203 171 223 243 294 115 

LneHH 1 416 611 121 121 857 620 500 895 743 039 363 

Lighting 

HiHH 995 591 2 636 474  - 3 632 065 

LoHH 0 0  - 0 

LneHH 723 103 34 343 292  - 35 066 395 

  Total 12 753 964 523 527 016 6 464 456 100 7 000 737 079 

       

 End-Use Household Fuel Type   

CoJ 

    LPG IK Coal Total 

Cooking 

HiHH 2 486 957 38 020 400 26 286 373 66 793 730 

LoHH 796 008 168 807 798 23 903 075 193 506 881 

LneHH 3 029 875 642 539 609 90 983 193 736 552 678 

Heating 

HiHH 2 952 651 26 155 051 68 020 793 97 128 495 

LoHH 297 459 114 748 707 102 390 077 217 436 243 

LneHH 1 007 061 388 486 602 346 645 936 736 139 599 

Lighting 

HiHH 477 680 6 569 067  - 7 046 748 

LoHH 0 0  - 0 

LneHH 398 437 112 849 023  - 113 247 460 

  Total 11 446 129 1 498 176 257 4 082 400 000 5 592 022 387 
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 End-Use Household Fuel Type   

Total 

    LPG IK Coal Total 

Cooking 

HiHH 10 936 020 105 057 689 81 470 721 197 464 429 

LoHH 5 330 123 449 913 781 103 346 177 558 590 082 

LneHH 20 017 294 1 690 115 554 376 744 682 2 086 877 532 

Heating 

HiHH 32 043 300 65 255 509 206 403 957 #VALUE! 

LoHH 3 956 934 293 729 256 370 973 017 668 659 207 

LneHH 11 531 816 906 700 493 1 153 582 319 2 071 814 628 

Lighting 

HiHH 4 206 471 17 227 506 - 21 433 979 

LoHH 0 0 - 0 

LneHH 5 027 362 301 698 249 - 306 725 611 

  Total 93 049 323 3 829 698 035 14 629 256 100 18 552 003 458 

 

4.2 Industry 
 

Industry has been split into three broad categories based loosely on the Standard Industrial 

Classification (SIC) codes. The three categories are Agriculture (SIC 1), Mining (SIC 2) and Other 

Industry. These groups were decided upon based on what data was readily available across most 

data sources. If the data was not specific to SIC codes 1 or 2 it was placed in the Other Industry 

category. 

 

The main energies used in industry are; coal, electricity, natural gas and liquid fuels. Electricity 

supply data was supplied directly from the Municipality as well as from Eskom. Liquid fuel data was 

supplied by SAPIA (Peens, 2008), natural gas data was supplied by Sasol Gas (Bootha, 2008) and coal 

data was extracted from previous SOE reports and was originally supplied by Macphail Distributers 

(McKenzie, 2005).  

 

In terms of liquid fuel supply data, the data for agricultural co-ops and farmers was grouped 

together into Agriculture. Construction was grouped into the ‘Other Industry’ category. Data for 

mining was provided as such. It was estimated (Truran, 2008) 15% of the IK sold to General Trade 

and Retail Garages is sold on to industry, so this was also incorporated into the ‘Other Industry’ 

category. It was also assumed that all HFO is used in industry but which industries it is used in and in 

what proportion, is unknown.  

 

Most natural gas is supplied to industry. Of the Retail Gas supply, it was estimated (Bootha, 2008) 

that 50% of the retail supply goes to industry. The volume attributed to ‘Mining’ was used directly 

from the Sasol Gas supply data. ‘Other Industry’ consisted of the gas supplied to Metals, Chemicals, 

Pulp & Paper, Manufacturing as well as the 50% of the retail gas supply. 

 

Coal supply data was only provided for as a total for the Industry/construction sector and was 

therefore places in the Other Industry category. 

 

Table 19: Total energy demand in the Industrial sector by municipality (GJ) 

  Electricity Diesel Petrol HFO IK Jet LPG Coal Natural Gas 

CTMM 15 358 745 1 430 468 9 374 224 406 15 743 185 35 363 2 967 929 2 487 

CoJ 24 942 607 1 625 497 10 929 61 620 4 655 754 31 736 0 1 698 

EMM 8 079 559 1 591 756 20 196 1 378 164 99 130 0 191 841 1 991 299 13 650 

Total 48 380 911 4 647 721 40 499 1 664 190 119 528 939 258 940 4 959 228 17 835 
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Table 20: Disaggregated industrial energy demand for each of the three metros (GJ) 

 Electricity Diesel Petrol HFO IK Jet LPG Coal Natural Gas 

CTMM 

Agriculture 630 515 378 989 6 934 - 15 743 185 4 637 - - 

Mining - 322 965 2 439 - - - 4 637 - 1 350 

Other 14 728 230 728 512 - 224406 - - 26 087 - 1 136 

CoJ 

Agriculture - 29 874 1 333 - 4 538 - 4 162 - - 

Mining - 665 947 5 949 - 116 - 4 162 - 437 

Other 24 942 607 929 676 3 645 61620 - 754 23 412 - 1 261 

EMM 

Agriculture 392 736 121 11 256 - 84 799 - 25 036 - - 

Mining 27 540 278 890 3 411 - 777 - 25 036 - 6 481 

Other 8 051 627 576 745 5 528 1378164 13 554 - 141 769 1 991 299 7 168 

Total 

Agriculture 630 907 1 144 984 19 523 - 105 080 185 33 835 - - 

Mining 27 540 1 267 802 11 799 - 893 - 33 835 - 8 268 

Other 47 722 464 2 234 933 9 173 1 664 190 13 554 754 191 268 1 991 299 9 565 

 

The Industrial sector is varied and it is therefore difficult to attempt to distribute energy use of the 

various sectors to specific end-uses. Little data is available in this regard. Below is a National 

estimate of the maximum demand in the Industrial sector for different end uses, obtained from an 

Eskom DSM case studies report, (Eskom, 2006). Although this figure represents maximum demand, it 

could be used to estimate energy use. An example of this is given in Appendix 6, which shows the 

contribution of various end-uses to maximum demand as well as energy use in a commercial setting 

and one can see that the proportions are similar (Grobler, 2008). 

 

 
Figure 4: Proportion of electricity supply used for various end-uses in the industrial sector 

(Eskom, 2006) 

4.3 Commerce 
 

The commercial sector has been split into the following categories, again, mainly based on the data 

available. The categories are; Office and Banking, Shopping Space, Industrial and Warehouse Space, 

Other non-residential space (Including schools, hospitals crèches etc.) and Other residential space 

(Including Hotels, Motels, Hostels etc.). The main energy used in the commercial sector is Electricity 

however, a small amount of other fuels are also used. The total amount of electricity being supplied 

to the commercial sector was provided by the electricity suppliers in each of the municipalities. To 

estimate the proportion of electricity going to each category in the sector, StatsSA building data on 
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the total m
2
 of completed buildings since 2003 was requested and used (Mathando, 2008). The most 

relevant data found was that of building plans completed for each of the above mentioned 

categories from 1993 until present. The data gives the total square metres for each category. Using 

these values the proportion of the total electricity in the commercial sector being consumed in each 

category was calculated. This assumes that the energy intensity per square meter across building 

types is equal. The commercial sector breakdown for the whole of Gauteng based on the StatSA 

building data is as follows. The assumption is that this breakdown is similar across all three 

municipalities.  

Table 21: Proportion of total square metres of new buildings completed since 1993 by building type 

Building Type 
Percentage of total square 

metres completed since 1993 

Office and Bank 52% 

Retail Space 28% 

Schools and Hospitals 15% 

Hotels and Other 6% 

  

Using the above breakdown, the total electricity supplied to each of the metro’s was proportioned 

to the relevant sector. The breakdown (MWh) is as follows: 

Table 22: Electricity demand breakdown (MWh) for different building types within the commercial sector 

 Total Office and Bank Retail Space Schools and Hospitals Hotels and Other 

CTMM 1 399 400 727 688 391 832 209 910 83 964 

CoJ 560 520 291 470 156 945 84 078 33 631 

EMM 5 051 743 2 626 906 1 414 488 757 761 303 104 

Total 7 011 663 3 646 064 1 963 265 1 051 749 420 699 

 

Once the total energy supply to each sector was estimated, energy profiles for typical buildings 

within these sectors could be used to estimate the amount of energy being used for various end-

uses within each sector. Below are examples of profiles showing the proportion of the contribution 

of various end-uses to peak demand for an office building and a hospital (Grobler, 2008). It is 

assumed that these represent typical profiles for buildings of their type. 

 

 
Figure 5: Proportion of electricity supply being used for various end-uses in a typical small hospital 

(Grobler, 2008) 
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Figure 6: Proportion of electricity supply being used for various end-uses in a typical office block 

(Grobler, 2008) 

 

The following profile was obtained from the Cleaner Production in the Tourism and Hospitality  

document for the Western Cape  (DEADP, 2005). Depending on the hotel, the electricity use profile 

can vary dramatically. Two profiles are therefore given. The first is for a small hotel with not 

centralised HVAC system, which contract most of its laundry out. The second is for a much larger 

hotel with on-site laundry facilities and a centralised HVAC system. 

 

  

Figure 7: Two profiles, showing proportion of electricity supply being used for various end-uses in 

Hotels (DEADP, 2005) 

 

A profile for retail space was difficult to formulate as few studies could be found which look at retail 

energy use profiles. For this sector, the national average demand profile for the commercial sector 

could be used (Eskom DSM case studies, 2006), which can be seen below. Again, one must keep in 

mind the difference in maximum demand and energy use as described above. An alternative profile, 

which could be used was obtained from the Cape Town Energy Futures Document  (Winkler et al, 

2005) which simply splits commercial use between Lighting (40%), HVAC (40%) and Other (20%). A 

study in the U.S.A on a supermarket could also be used (Energy and Environmental Analysis, Inc. , 

2003). This report splits total electricity use as follows; Refrigeration (55%), Lighting (25%), HVAC 

(15%), Other (5%). 
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Figure 8: Proportion of maximum demand being used for various end-uses in the commercial sector 

(Eskom, 2006) 

 

As well as electricity, some LPG and Natural Gas is also used in the commercial sector. The LPG data 

from SAPIA was not disaggregated into sector and an estimate from a treasury report (PDC, 2003) 

was used to disaggregate the total LPG supply into various sectors. This report estimated that 15% of 

the LPG supply is used within the commercial sector. Natural Gas supply was also attributed to the 

commercial sector in a similar fashion. According to personal communications with Sasol Gas, it is 

estimated that 30% of the retail gas supply is consumed within the commercial sector. These two 

estimates give the following total LPG and Natural Gas supplied to the commercial sector in 2007, 

much of which is used in the hospitality sector. 

Table 23: Total natural Gas and LPG supplied (GJ) to the commercial sector in each metro in 2007 

  Natural Gas LPG Total 

CTMM 163 492 8 696 172 188 

CoJ 934 696 7 804 942 500 

EMM 1 413 826 46 943 1 460 768 

Total 2 512 014 63 443 2 575 456 

 

4.4 Transport 
 

Transport has been split into three main categories, namely; road, rail and air.  

 

4.4.1 Road Transport 

 

Road transport has been split into passenger and freight transport. Data for public transport (non 

local authority), which includes private bus/transport companies, as well as public transport (local 

authority) for CoJ, was obtained directly from SAPIA. In terms of public transport by local authority in 

the other two metros, this is included in the SAPIA data for local authority. Using the proportion of 

liquid fuel used by the Local Authority and that used for public transport (local authority) in CoJ, it 

was assumed that 76% of the diesel used by the local authority in the other metros is for public 

transport. A summary of this can be seen below. Road freight fuel supply data was supplied directly 

from SAPIA, where data was given for ‘road haulage’, which represents fuel used by road freight 

companies.  
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All other road transport sectors were estimates using the assumptions and proportions laid out in 

the Ekurhuleni Energy and Climate Change Strategy Appendix A (SEA, 2006), a copy of which can be 

seen in appendix 5. The results can be seen in Table 24. 

 

4.4.2 Rail Transport 

 

Rail transport was also divided into passenger and freight transport data. For each of the metros, 

data was obtained on the total km travelled per year by passenger rail coaches (Khuthele Projects, 

2002). Data on the Kilowatt Hours used per Kilometre for a typical passenger train was then 

provided by City of Cape Town Metrorail (Leotta, 2008).  An average figure of 60Watt hours per ton 

per kilometre is used. Based on a typical 14 coach train with 3 motor coaches and 11 plain coaches 

with a total of 1200 passengers, the total number of KWh per kilometre was calculated at 35.76 KWh 

per Km. This data was then used to calculate the yearly energy use for passenger rail for each of the 

three metros. All electricity supplied to the rail network is provided directly by Eskom  (Leotta, 

2008). 

 

Freight rail is managed by Transnet. Freight trains can be either electric or diesel driven. The 

electricity data was obtained directly from Transnet but could only be obtained for their ‘central 

region’ which roughly encompasses all three metros. Upon further enquiry within Transnet the 

assumption was made that the amount of freight rail is roughly proportional to the area of each of 

the Metros (Pieterse, 2008). Therefore the total KWH used over the 2007/2008 financial year by 

Transnet in this area was divided proportionally (by area) between the three metros. The amount of 

diesel supplied to Transnet was recorded by SAPIA and according to Transnet the vast majority of 

this would be used directly for freight rail and that any other diesel uses within Transnet would be 

negligible. 

Table 24: Summary of energy demand in Gigajoules for the various transport sectors in the municipalities 

  TOTAL 
Private 

Transport 

Minibus 

Taxi 

Public Road 

Transport 

Road 

Freight 

Public 

Rail 

Freight 

Rail 

EMM 

Petrol 36 109 674 23 380 386 12 638 386 10 340 80 562 0 0 

Diesel 23 452 197 7 203 202 0 8 208 269 7 504 703 0 536 023 

Electricity 2 239 876 0 0 0 0 2 239 876 1 297 461 

CTMM 

Petrol 34 053 729 22 081 409 11 918 805 30 773 22 741 0 0 

Diesel 18 753 800 6 096 251 0 6 563 830 6 001 216 0 92 503 

Electricity 3 174 586 0 0 0 0 1 673 628 1 500 958 

CoJ 

Petrol 56 095 661 36 373 176 19 633 481 10 340 78 664 0 0 

Diesel 59 161 955 19 299 912 0 20 706 684 18 931 826 0 223 533 

Electricity 3 442 957 0 0 0 0 2 319 629 1 123 328 

Total 

Petrol 126 259 064 81 834 971 44 190 672 51 453 181 967 0 0 

Diesel 101 367 952 32 599 365 0 35 478 783 32 437 745 0 852 059 

Electricity 8 857 419 0 0 0 0 6 233 133 3 921 747 
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4.4.3 Air Transport 

 

SAPIA was able to provide the amount of Jet Fuel supplied within each of the three metros but no 

data was available on where this fuel is being used and what it is being used for. Airports were not 

willing to give information. 

 

Table 25: Total amount of Jet Fuel supplied to each of the municipalities in Gigajoules 

EMM CoJ CTMM Total 

54 392 424 2 115 952 7 095 56 515 471 

 

you should note the issues around obtaining pass-km figs for various modes of transport etc – 

remember the initial wishlist – should comment on why that level of data isn’t available (maybe this 

goes in the initial section rather than here – “data sources and limitations”) 

 

4.5 Government 
 

Government data was split between Local Authority (LA) and Government as this distinction was 

present in the SAPIA data set. Electricity supply data for local authority and government was 

supplied by Ekurhuleni but not by City Power in Johannesburg or by Tshwane. For Johannesburg, a 

previous value obtained directly from City Power (Pers. Com.) was used, which shows the electricity 

use within local government for 2004. The data used for Tshwane was taken from the SOE report 

(Africon, 2005) and also shows electricity use in 2004. In terms of energy breakdown for electricity 

supplied to LA and Government, an energy profile of a typical office building could be used (Figure 

6).  Liquid fuel data for SAPIA for LA was aggregated for Tshwane and Ekurhuleni and disaggregated 

into LA and Public Transport by LA for Johannesburg. The liquid fuel data for Tshwane and 

Ekurhuleni was therefore disaggregated as described in the transport section above and the value 

below therefore reflects the liquid fuel used by the Local Authority, excluding public transport. Coal 

data for CoJ and EMM was obtained from MacPhail (McKenzie, 2005). 

Table 26: Energy demand in Gigajoules by Government and Local Authority 

  User Group Electricity Diesel Petrol HFO IK Jet LPG Coal 

CTMM Government - 26 615 65 662 0 320 6 629 0 0 

  Local Authorities (LA) 4 262 185 91 705 8 667 0 0 0 0 0 

CoJ Government - 50 095 326 823 0 0 0 0 0 

  Local Authorities (LA) 1 118 835 1 212 1 788 0 0 0 0 58 320 

EMM Government - 3 163 5 124 0 0 0 0 0 

  Local Authorities (LA) 1 593 485 59 045 0 0 0 0 0 43 740 

Total Government - 79 873 397 609 0 320 6 629 0 0 

  Local Authorities (LA) 6 974 505 151 962 10 455 0 0 0 0 102 060 

 

5. Electricity Generation 
 

There are no Eskom power plants within the three Gauteng Metros  (Eskom, 2008). 

There is no municipal electricity generation capacity within Ekurhuleni (Fryer, 2008) but the 

municipalities of Tshwane and Johannesburg do have some electricity generation capacity. As well as 

purchasing electricity from Eskom, the City of Johannesburg also purchases some of its electricity 

from the Kelvin Power Plant, which is a 600MW coal fired power station within CoJ. In the 2006/07 
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financial year, the City of Johannesburg bought 1 095 648 952 KWh from Kelvin Power compared to 

11 807 776 031 KWh from Eskom (Hlatshwayo, 2008). There are two non-Eskom power plants, which 

fall within the borders of Tshwane. Namely, Rooiwal and Pretoria West power plants. Data on the 

power produced from all municipal power plants can be seen below (NERSA, 2007). This data was 

obtained directly from the NERSA Electricity Supply Statistics document. 

Table 27: Electricity generation capacity within the municipalities 

Station 
Maximum Power 

Produced 

Gross Energy Sent 

Out 

Own Use in 

Generation 

Nett Energy 

Out 

Load Factor on Maximum 

Power 

 MW MWh MWh MWh % 

Rooiwal 300 182 895000 895000 67.92 

Pretoria 

(West) 
170 145 108230 108230 213.75 

Kelvin Power 540 460 1568666 1568666 38.93 

 

6. Sustainable Energy Strategies 
 

Using previous strategy reports (DEADP, 2007; Africon, 2004) some likely strategies have been 

outlined for each of the demand sectors. Modelling would still need to be carried out on the current 

data set to investigate the possible implications of these strategies on the current and projected 

energy status. The modelling structure and assumptions used in the Sustainable Energy Strategy and 

Programme of Action for the Western Cape  (DEADP, 2007) is similar to that used in the modelling of 

cities (e.g.  Africon, 2004) and therefore provides an indication of what could be expected from the 

modelling of the data within this report.  

 

6.1 Domestic 
 

Solar Water heaters 

As can be seen in Figure 3 above, water heating by geyser accounts for almost 40% of the electricity 

consumption in mid-hi income households and that mid-hi income households use a majority of the 

electricity in the domestic sector. Therefore a strategy to ensure the increased use of Solar Water 

Heaters (SWH) in mid-hi income households could potentially be responsible for a large decrease in 

electricity use in the domestic sector. One proposed strategy (EMM) is to develop a By-law to 

require the installation of SWHs in all new mid-hi income houses and aim to have 10% of all 

households to have SWHs by 2015 and 50% by 2025. With this scenario, in 2015, SWHs alone could 

count for up to a 4% saving of electricity use in the domestic sector as well as a substantial cost 

savings for the individual property owners.  

 

Efficient lighting 

Residential lighting is another area where significant savings can be achieved with a shift from 

standard incandescent light bulbs to more energy efficient Compact Fluorescent (CFL) bulbs. In the 

Western Cape it is estimated that as much as 70% of urban households retrofitted CFLs between 

2004 and 2007 as a part of Eskom’s DSM scheme. The figures for Gauteng are currently not known. 

Assuming they are similar, it would be fair to suggest a strategy to increase CFL use in households to 

100% by 2015 and this intervention could account for up to a 4.5% saving in electricity use in the 

domestic sector again, with a cost saving for the households themselves.  
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Ceilings in low income households 

The implementation of a programme to install ceilings in low-income households also has the 

possibility for significant energy savings by reducing the amount of energy needed for heating. There 

are also many other health and social benefits associated with the installation of ceilings in low-

income households. From the data in this report it has been estimated that 16% of total energy use 

is used in space heating in low-income households. It is assumed that the installation of a ceiling 

could result in a 20% reduction in heating requirements (DEADP, 2007). The proposal in the Western 

Cape Strategy is to have 10% of low income households having ceiling, which could in turn provide 

about a 1%-2% energy saving in the domestic sector. Another intervention would be to ensure that 

all new low-income houses include ceilings and to also retrofit current low-income homes. 

 

Efficient house design 

Energy efficient building (e.g. using passive solar design) is one of the most cost effective ways of 

saving energy and there is a wealth of knowledge available on energy efficient building practices. A 

policy that would promote energy efficient design and planning in new buildings also has the 

potential to go a long way in reducing energy use in the domestic sector. 

 

6.2 Industry 
 

Industrial energy use is responsible for between 10% and 20% of the total energy use in the three 

municipalities and there is considered to be significant scope for energy savings in the sector. 

Because industy characteristics vary considerably in this sector, it is difficult to generalise regarding 

efficiency or more sustainable interventions. Currently both the Western Cape and Ekurhuleni simply 

focus on a blanket improvement of 15% to 20% in the sector but do not outline where these savings 

may be achieved (e.g. in which industrial processes the major opportunities lie).  As a broad 

indication, however, large users of energy in the industrial sector are often process heating, furnaces 

and fans, and increases in efficiency of these components could contribute to large energy savings 

within the sector. Even simple improvements in maintenance and cleaning of equipment can have 

benefits in energy efficiency. 

 

Another intervention to be considered is switching from coal to natural gas for thermal processes 

within industry. This does not decrease energy use as such but is able to reduce the CO2 and other 

emissions produced by industry.  

 

A common concern around energy efficiency is that this will in turn reduce productivity, but South 

African industries are known to be energy inefficient, and it is clearly possible to de-couple energy 

use from production and therefore sustain industrial growth but reduce energy use.  A key objective 

of the DME Energy Efficiency Strategy for South Africa is to bring energy intensities of major 

industrial sectors in-line with international standards and best practice (DME, 2005). A key aspect of 

this would be to perform energy audits of these major sectors to build awareness as well as provide 

a baseline measure which may be improved upon. This will also provide data on which to build 

standard boiler, electric motor and insulation efficiencies to be used in industry.  

 

The encouragement and support of energy service companies (ESCO’s), who specialise in the 

industrial sector, could also be used to promote greater energy efficiency within the industrial sector 

(DME, 2005). 
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6.3 Commerce and Government 
 

It is assumed that the energy profile of government is similar to that of the commercial sector as it 

largely consists of government office buildings (excluding public transport and govt. transport fleet). 

Undoubtedly the largest contributors to energy use in the commercial sector are lighting and HVAC, 

which according to Eskom account for 35% and 27% of electricity use respectively (see earlier 

section). 

 

Efficient lighting 

In terms of lighting a shift from incandescent to CFLs would be an obvious move as well as a shift 

from standard fluorescent fittings to more energy efficient ones. Many commercial buildings also 

make use of down-lights, which are relatively inefficient but these may also be replaced by newer 

technologies such as LED down-lights, which use about 5%-20% of the electricity of a regular down-

light. The modelling in Western Cape Energy Strategy assumed that all commercial lighting could be 

retrofitted with more efficient options and provided a 10% saving on the total energy use within the 

commercial sector (this of course partly depends on the existing penetration of CFLs and efficient 

fluorescents). 

 

Efficient HVAC systems 

Although there are several technical retrofit interventions to improve HVAC efficiency (e.g. economy 

cycle), reducing energy use by the HVAC system in commercial buildings is achievable simply by a 

change in user behaviour and the use of electronic timers  (DEADP, 2007), from which a 10% saving 

of the energy use by the HVAC system can be achieved. When this 10% saving was modelled by the 

Western Cape Energy Strategy, it resulted in a 3%-5% saving in the overall energy use of the 

commercial sector. If the efficiencies of the HVAC systems themselves are improved through the 

installation of intelligent monitoring systems or modern, efficient HVAC systems, this figure is 

expected to increase. 

 

Audits, BMS and other efficiency options 

The DME Energy Efficiency Strategy (DME, 2005) also suggests the development of an energy audit 

scheme as well as the creation of building minimum standards (BMS), which need to be adhered to. 

The use of intelligent building management systems to intelligently and efficiently control the energy 

use within a building is also suggested. Finally, the use of ESCO’s within the commercial sector has 

also proven itself as a viable method to decrease energy use within the sector. 

 

6.4 Transport 
 

From the Energy Balances earlier in this document, it can be seen that the transport sector is 

responsible for 60% of the energy use in the three municipalities combined, and therefore any 

energy savings within this sector would go a long way in saving energy in the Megacity as a whole. 

Any effective interventions in the transport sector would also have dramatic, positive impacts on the 

environment. 

 

Modal shift 

The best way to reduce energy use within the transport sector is to encourage a modal shift away 

from private transport towards public transport. This is key to any energy strategy as the potential 

savings are great. The investment in the Gautrain Rapid Rail link is one example where there is a 

focus on trying to encourage a modal shift from private transport to rail transport which aims to 

compete with private transport by providing an efficient and comfortable alternative (SEA, 2006). A 
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shift away from motorised transport to non-motorised transport can also be encouraged. For 

example, the encouragement of bicycle transport by the creation of an integrated bicycle strategy 

could be formulated by improving facilities such as bicycle lanes and parking facilities.  

 

In the Western Cape in 2004, the split between private and public transport passenger-km split was 

38% and 62% respectively but private transport was responsible for 78% of the energy use in the 

transport sector  (DEADP, 2007). This illustrates the far greater efficiency of public transport over 

private transport in terms of energy use. When modelled, a 13% shift from private to public 

transport by 2020 resulted in an 18% reduction in energy use in the transport sector  (DEADP, 2007). 

Although not a modal shift, a shift from petrol based road transport to diesel based road transport 

would also result in energy savings due to the efficiency of diesel engines. For example, a shift in the 

Western Cape from 38% to 100% diesel taxis could save 1-2% of the energy in the transport sector. 

Improvement of public transport routes and services such as increased busses with dedicated bus 

lanes as well as increased train services, would go a long way in shifting users from private to public 

transport. 

 

Below is a summary table of the strategies per sector, also listing the financial and technical 

feasibility as well as the percentage saving which could reasonably be achieved within the specified 

sector. The energy saving is a proportion of the total energy saved within the specified energy 

carrier. 

Table 28: Summary of strategies including feasibility and percentage savings 

Sector Strategies % Saving 

Domestic 

Solar Water Heaters 4% (Elec) 

Efficient Lighting 4.5% (Elec) 

Ceilings 1-2% (Total) 

Building Design Unknown 

Industry General Efficiency 10%-15% 

Commerce and 

Government 

Efficient Lighting 10% (Total) 

HVAC Efficiency 2%-5% (Total) 

Audits, BMS, General Efficiency Unknown 

Transport 
Modal Shift 18% 

Petrol to Diesel in Taxis 1%-2% 

 

Key: 

Feasible: 

Relatively cheap, Fast 

payback times, Easy to 

implement 

Moderately Feasible: 

Somewhat expensive or 

technically difficult 

Feasible: 

Very expensive, time 

consuming or technically 

difficult 
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6.5 Renewable Energy Supply Technologies
1
 

 

A rapidly expanding energy sector that needs to be increasingly considered is that involving 

renewable energies. Only a handful of renewable technologies are viable in the current political and 

economic climate of South Africa, but this is rapidly changing. With the rapid increase of liquid fuel 

and electricity prices and the steady decrease in the price of renewable, they are quickly becoming 

viable options, and have already done so in many international settings. There are currently at least 

three technologies which need to be seriously considered for the future energy mix of the country. 

These are, wind power generation, solar thermal power generation and solar (photovoltaic) PV 

power generation. A key way in which South Africa could encourage these technologies would be to 

develop a progressive ‘feed-in’ scheme. This would allow independent power producers to supply 

renewable electricity to the grid at a premium rate and would rapidly make such technologies viable. 

 

The three renewable generation technologies with the most potential are discussed briefly below, 

although it is recognised that there are several others which could easily become viable as the local 

and global energy picture continues to change. 

6.5.1 Wind Power 

 

Electricity generation through wind power is a tested and viable renewable technology but it 

obviously relies on an adequate wind resource in the area. The map below shows the mean annual 

wind speeds throughout South Africa therefore outlines the wind resource of the country. Wind 

speeds of above 6.5m/s are generally needed for a wind farm to become financially viable energy 

producers (NREL, 1997). As can be seen from the wind map, the three Gauteng municipalities are 

well below this threshold level and it would therefore not be a viable option at present. 

 
Figure 9: National wind resource of South Africa (DME, 2002) 

                                                           
1
 Solar Water Heaters and Passive Solar Design are also renewable energy interventions, but are covered in 

earlier sections rather than here. 
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6.5.2 Solar Thermal 

 

Electricity generation through solar thermal technology is relatively new but test sites around the 

world have demonstrated its effectiveness and reliability  (Dersch et al, 2002; Romero et al, 2002). 

The technology essentially relies on concentrating the incoming heat of the sun on a working fluid 

(water, molten salt or oil) and then using this fluid to generate steam, which then runs a standard 

steam turbine to generate electricity. Eskom has also realised the potential of solar thermal 

technologies and have begun planning a central receiver type concentrating solar power plant 

(Barradas, 2008). Solar thermal has also been outlined in the government’s renewable energy white 

paper as a viable, potential energy source (DME, 2002). The main advantage of solar thermal 

technologies is the relative ease in which energy can be stored and therefore power can be 

generated when it is most needed (as opposed to being only available when the solar resource is 

available). The most common way of doing this is by storing the heat energy in a molten salt in an 

insulated tank and then using this steam, when needed, to generate steam. This also helps make 

these types of plants more economically viable as they would be able to provide peak and/or base 

load to the electricity grid.  

 

Below is a map showing the average annual solar irradiation throughout South Africa (Figure 10) as 

well as a map showing global average annual solar irradiation (Figure 11). As can be seen, South 

Africa has some of the best conditions globally (up to twice as much as countries in Europe) to make 

use of the various solar electricity generation technologies and we are well positioned to have this 

reliable and tested technology as a large portion of our future energy mix.  

 

 
Figure 10: Average annual solar irradiation in South Africa  (DME, 2002) 
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Figure 11: Global average annual solar irradiance  (Swanepoel, 2008) 

6.5.3 Solar photovoltaic (PV) 

 

Solar PV electricity generation is the direct conversion of incoming sunlight into electrical energy 

within a semi-conductor (the photovoltaic cell). Solar PV has been on the market for a long time and 

the first commercially produced cells were manufactured by Bell Laboratories in the 1950’s (USDE, 

2001). PV modules are mainly used for off grid applications but are rapidly becoming a viable option 

for on-grid installations as feed-in laws, which allow independent power producers to feed electricity 

into the grid, become more common globally. Solar PV is not only technically viable on a small scale 

but also as larger scale power plants, which have been planned in Europe (E.g. the 40MW 

“Waldpolenz” Solar Park in Germany, which has already finished its firs 6MW of construction). As 

stated above, South Africa gets twice the average solar irradiation of Germany and this could 

therefore become a viable option with the correct financial support, feed-in tariffs and technical 

innovation (such as that of Prof Vivian Albert’s new thin film technology). 
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Ekurhuleni Energy modeline - transport sector calcs & assumptions

Energy intensity for transport technologies FACTS & FIGS from Ek SoE report and ITP

Veh type Fuel MJ/pass-km 300000 private vehicles in use 72000 trips to internal & external destinations

PASSENGER 18000 taxis

Private petrol 2.912 381919 passengers per day in taxis

diesel 2.621 R 5,400,000 total minibus pertol consump per day

Public rail elec 0.222 9.9km average trip distance for all modes of transport (NB: one way - double for fdaily total)

Public bus diesel 0.454 15km av trip dist to work (low income)

Minibus taxi petrol 0.581 12km av trip dist to work (mid-income)

diesel 0.523 10km av trip dist to work (hi income)

FREIGHT 6km av trip dist to school (all income groups)

Rail diesel 0.68 MODAL SPLIT (Work trips only - OK?)

Road truck diesel 0.804 Train Bus taxi car NMT Other TOT

petrol 0.893 all modes (work trips only) 7% 3% 28% 53% 9% 1% 100%

Source: IEP 2003 public only (work trips only) 19% 7% 74% 100%

as per CPTR (all trips) 24% 13% 63% 100%

used in this report 9% 5% 23% 53% 9% 1% 100%

From energy balance GJ Proportion of energy per mode (estimates)

PASSENGER FREIGHT

All fuels Without Jet, parrPvt petrol Pvt diesel Publ rail Publ bus Publ minibus  petrPubl minibus  diesRail Road dies Road petr TOT

Petrol 33,361,963 33,361,963 60% 35% 5% 100%

20,017,178 11,569,000 1,668,098 33,254,276

Diesel 14,988,045 14,988,045 28% 35% 5% 32% 100%

4,196,653 5,245,816 749,402 4,796,174 14,988,045

Jet fuel 72,750 (dealt with in separate ('other') category in LEAP) 0%

Paraffin 4,292 (dealt with in separate ('other') category in LEAP) 0%

Elec 21,434 21,434 100% 100%

21,434 21,434

TOTAL 48,448,484 48,371,442 TOT PASS 41,050,080 TOT FRGT 7,213,675

should be: 41,115,726 should be: 7,255,716

Transport mode Energy GJ/yr MJ/pass-km passengers/yr MJ/pass km per pass pass km/yr PASSENGER/FREIGHT SPLIT?

Pass rail Elec 21434 0.222 64,260,000 0.33 1.50 96,549,550 Pass Freight

Pass bus (parts only)Dies 12,829,578 CT 94% 6%

Taxis petrol 11,569,000 Ek 85% 15% more indust, more freight?

APPENDICES 
 

Appendix 1  

Raw data on municipal electricity supply in EMM per tariff (EMM Electricity Data.xlsx) 

 

Appendix 2 

Raw data on municipal electricity supply in CoJ per tariff (COJ Electricity Data.xlsx) 

 

Appendix 3 

SAPIA data aggregated into municipalities for EMM, COJ and CTMM (SAPIA Data.xlsx) 

 

Appendix 4 

Original Sasol Gas supply data including aggregations (Natural Gas Data.xlsx) 

 

Appendix 5 

Spreadsheet for  transport sector assumptions and calculations  (SEA, 2006) 

 

 

 

 

 

 

Appendix 6 

Proportion of peak demand and energy use in the commercial sector (Grobler, 2008) 

Proportion of Demand Proportion of energy use 

Water Heating 5% Water Heating 3% 

Lights 18% Lights 26% 

Office Equipment 13% Office Equipment 9% 

Chillers 25% Chillers 28% 

AHU’s 28% AHU’s 25% 

Pumps 4% Pumps 4% 

Cooling Towers 2% Cooling Towers 1% 

Lifts 5% Lifts 3% 

 


