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1. Executive Summary 

1.1. Introduction 

This report presents an energy picture for the Polokwane Local Municipality (PLM), 
for the year 2011, to serve as a baseline document to support the preparation of an 
energy strategy for the municipality. 

1.2. Energy Picture Summary 

The state of energy for the PLM was derived from both the supply and demand-side 
perspectives, in order to derive, to the extent possible, an accurate “energy picture” 
of the municipality, taking into account data gaps and inaccuracies. 
 
Table 1 below presents the overall summary of the state of energy for the 
municipality. 
 
Table 1: PLM Energy Summary 
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Figure 1 depicts the breakdown of the municipality’s energy supply, per type of 
energy carrier. Coal is the predominant carrier, providing 38% of the total fuel supply, 
followed by petrol (25%), electricity( 21%), diesel (13%) and other carriers providing 
the remaining 3%. 
 

Carrie r 
Sector  
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Figure 1: PLM Energy Supply per Carrier Type 

 

Figure 2 presents the demand-side breakdown of the municipality. The commerce 
and industrial sector consumes the most energy (39%), followed by the 
transportation sector (38%). 
 

 
Figure 2: PLM Energy Demand per Sector 

1.3. GHG Emissions Profile 

The PLM maintains two air quality stations, at the municipal civic centre and at 
Seshego. Currently the stations are not operational, however data was received for 
the 2011 year. 
 
From a CO2 emissions perspective, Table 2 presents the carbon footprint of the 
municipality, per energy carrier and also per sector. 
 
 
Table 2: PLM Carbon Footprint 
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Figure 3 depicts the breakdown of the equivalent CO2 emissions attributable to each 
energy carrier. Because South Africa’s electricity is predominantly generated from 
coal, the emissions attributable to electricity usage (47%) in the municipality 
constitute the largest portion of the total emissions profile. The direct usage of coal 
constitutes the second largest potion (30%).  
 
 

 
Figure 3: PLM CO2 Emissions per Carrier 

From a demand sector perspective, 43% of the total emissions are attributable to the 
commerce and industrial sector, followed by the household sector as depicted in 
Figure 4 
 

Carrier  
Secto r 
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Figure 4: CO2 Emissions per Sector 

 

1.4. Strategic Energy Issues identified 

A number of strategic issues related to energy supply and demand within the 
Polokwane Municipality were identified, and presented herewith per sector. 
 

1.4.1. Municipal-Wide Issues 

1.4.1.1. Institutionalisation of Energy 

All too often energy issues within public (and private) institutions and organisation as 
are equated with electricity. However, energy cuts across all functions within the 
municipality, and as such needs to be addressed at an appropriate management 
level in order to address this cross-cutting nature. 

1.4.1.2. Access to Energy Data 

The gathering of accurate data on energy is a difficult process. The municipality 
would need to further engage particularly the large power users, on reporting 
mechanisms that will satisfy their need for confidentiality. Internally, the municipality 
will also need to look at establishing more robust energy data collection and 
management systems.   
 

1.4.2. Households 

1.4.2.1. High cost of Electricity 

The PLM low income households have expressed a perception that the electricity 
tariffs are high. This notion of potentially unaffordable electricity tariffs for the low 
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income household groups is further supported by the findings of the mini-survey 
undertaken on the 200 households. 
 

1.4.2.2. Implementation and Enforcement of the SANS 
204 Standards 

Currently the PLM does not have jurisdiction over the delivery of housing. However, 
the municipality does have jurisdiction over the approval of housing plans and the 
enforcement of adequate building standards. An effective intervention by the 
municipality towards a more efficient residential sector would be the adoption of the 
SANS 204 standards as a prerequisite for building planning approval. 

1.4.3. Transport Sector 

1.4.3.1. Private Transport Issues 

The PLM’s ITP alluded to the congestion currently experienced within the Polokwane 
CBD. The transport sector accounts for the second proportion of energy consumption 
within the PLM, at 38% of the total energy consumption. Greater emphasis on public 
transport and awareness campaigns could support the reduction of private vehicle 
usage. 

1.4.3.2. Public Transport Issues 

The municipality’s Integrated Transport Plan presents a noteworthy issue that within 
the municipality there are public transport routes that are actually over-supplied, 
leading to a decision not to issue further public transport licences for the interim. 
 
However, there is a concomitant concern that, within the CBD and urban areas, the 
current public transport facilities are not up to a standard that could effect a 
behavioural change by consumers to switch from private vehicle usage to public 
transport. It is envisaged that initiatives such as the planned Rapid Bus Transport 
system will go a long way to alleviate congestion on the CBD roads by enabling a 
higher rate of public transport usage. 

1.4.4. Industrial and Commercial Sectors 

The key issues concerning the industrial and commercial sectors are; 
 

1.4.4.1. High consumption of coal 

The high consumption of coal by the industrial and commercial sectors leads 
to a relatively high “carbon footprint”.  This sector accounts for 43% of all the 
GHG emissions of the municipality. The air quality reports compiled by the 
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municipality also show relatively high levels of NOx and SOx gases, which are 
detrimental to public health. 
 

1.4.4.2. Data Availability 

Significant challenges were experienced to acquire data from the commercial 
and industrial sectors. Whilst the large power users were fairly open to 
declaration of total fuel supply, they were not amenable to indicating the usage 
of the different types of fuel. 
 

1.4.5. Renewable Energy  
Of the three renewable energy resources that are available within the PLM, it 
appears that solar energy shows the greatest promise for  a medium to large scale 
rollout of various developments, from large scale solar farms, solar water heaters 
rollouts, to micro-scale solar PV plants, even at a household level. 
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2. Acronyms 
CO2 Carbon Dioxide 
CO2e Carbon Dioxide Equivalent 

DMR Department of Mineral Resources ((Previously Department 
of Minerals and Energy) 

DoE Department of Energy (Previously Department of Minerals 
and Energy) 

EE Energy Efficiency 
EEDSM Energy Efficiency and Demand Side Management 
ESCO Energy Services Company 
FBE Free Basic Electricity 
GGP Gross geographic Product 
GHG Green House Gases 
GJ Giga Joules (1 x 109 Joules) 
GW Gigawatt 
GWh Gigawatt hours 
GWP Global Warming Potential 
HVAC Heating, Ventilation and Air Conditioning 
IDP Integrated Development Plan 
IPCC International Panel for Climate Change 
IPP Independent Power Producer 
ITP Integrated Transport Plan 
KW Kilowatt 
KWh Kilowatt hours 
LED Light Emitting Diode 
LPU Large Power User 
MJ Mega Joules (1 x 106 Joules) 
NERSA National Energy Regulator of South Africa 
NOx Oxides of Nitrogen 
PLM Polokwane Local Municipality 
REFIT Renewable Energy Feed-in Tariff 
SALGA South African Local Government Association 
SANS South African National Standards 
SAPIA South African Petroleum Industries Association 
SDC Swiss Agency for Development and Cooperation 
SEA Sustainable Energy Africa 
SoER State of Energy Report 
SOx Oxides of Sulphur 
TJ Tera Joule (1 x 1012 Joules) 
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3. Introduction and Background 

3.1. Report Introduction 

Aurecon has been appointed by the South African Local Government Association, to 
undertake the compilation of a State of Energy Report, for the Polokwane 
Municipality. This report presents the processes followed to compile the report, the 
data collected and limitations on the accuracy of the data thereof, and the 
municipality’s Energy Balance for the calendar year 2011. 

3.2. Project Background 

Energy is recognised as being central to meeting basic social needs such as cooking 
food, warming and lighting homes and community facilities, powering domestic 
appliances and  communications and entertainment devices, and powering transport 
that takes people to school, work, shops and social events.1 

In recognition of the criticality of energy for sustainable development, the 
Government of the Republic of South Africa published the White Paper on Energy, in 
1998. Subsequent to the publication of the White Paper on Energy, numerous Acts, 
Regulations and discussion papers have been issued by the Department of Energy, 
addressing various facets of energy issues within the country. 

In particular, the DoE launched a National Energy Efficiency Strategy, in 2005, which 
was further reviewed in 2008. Amongst a host of reasons for launching the strategy, 
there was recognition of the major impact that energy efficiency measures have on 
the reduction of Greenhouse Gas (GHG) emissions, given that South Africa is one of 
the highest emitters of GHG emissions per capita in the world. 

In support of this initiative, the Swiss Agency for Development and Cooperation 
(SDC) has entered into an agreement with SALGA to facilitate the implementation of 
the “Energy Efficient Building Programme 2010-2014” at the Local Government level. 
At the Local Government level, this programme will focus on the implementation of 
energy efficiency policies and interventions. 

The Polokwane Local Municipality (PLM) has been selected as one of 5 pilot sites, 
for this programme. A first step in this implementation process is the compilation of a 
State of Energy Report, which will comprehensively inform and guide the 
development of sound, appropriate and sustainable energy strategies within the 
Municipality. 

A foundation for the development of sound and sustainable energy strategies for a 
municipal entity, or even at a national level, is the availability of a State of Energy 
                                                      
1 State of Energy in South African Cities, 2006, Sustainable Energy Africa 
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report. The report is intended to provide at a high level, a holistic overview of the 
energy supply and demand profile of the entity under consideration, be it a country or 
a specific geographic area of the country, as typified by this project. 

The SoER thus provides an insight into the energy supply and demand profiles within 
the PLM, per energy carrier and focused on the residential, commercial, industrial 
and transport sectors. 

3.3. Methodology 

The compilation of a state of energy report for the Polokwane Municipality was 
undertaken over a period of 12 months. The role players involved are the following; 

·  SALGA – Client  
·  Polokwane Local Municipality – Ultimate beneficiary, and key provider for the 

data utilised to compile the report; 
·  SDC – Funding Agency 
·  Aurecon – Lead consultant 
·  Enviroworks – Environmental specialist sub-consultant 

 

The project was undertaken over a number of phases, as detailed. 

·  Inception 

A briefing session was held with various municipal officials, outlining the 
project objectives and envisaged timelines. 

·  Data Collection 

The data collection process consisted of electronic communications, 
questionnaires and personal meetings with the municipal officials and other 
private sector entities. 

·  Household Survey 

A household survey was undertaken, on 200 households, to specifically 
determine the residential sector energy demand profile. This survey was 
undertaken in parallel with the DoE Energy Efficiency Monitoring Tool project 
survey. The households were selected from the full spectrum of residential 
income groups, ranging from non-electrified households, to electrified low, mid 
and high income households. 

For the initial data collection phase, data has been gathered from a variety of 
sources such as: 

o Processed/published data for total energy use, costs, sources and 
efficiency of energy supply. 
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o Electricity data was supplied by the PLM Electricity Department and 
Eskom Polokwane Regional Office. Further electricity information and 
data was obtained from the PLM submission to the NERSA, as well as 
published data on the Department of Energy’s website. 

o Most information for Renewable Energy (RE) and Energy Efficiency 
(EE) was gleaned from the Eskom IDM and DOE websites. Other 
information was obtained through a variety of other literature, mostly 
web based. 

o A review of similar reports such as Sol Plaatjie State of Energy Report 
and the State of Cities Report 2006, published by Sustainable Energy 
Africa (SEA).  

Demographic and other socio economic data was obtained from the Stats SA 
–2011 Census reports. 

3.4. Supply side data 

3.4.1. Liquid fuels 

The PLM maintains a database of liquid fuels data, from all the fuelling 
stations within their jurisdiction. This data was availed to the consulting team, 
for the purposes of the study. 

Furthermore, liquid fuel supply statistics, based on SAPIA data, was sourced 
from the SEA website. This data pertained to the 2009 sales figures. However, 
the SAPIA data was reported on a magisterial district perspective, and not a 
municipal boundary basis. The SEA methodology attempts to apportion the 
appropriate fuel volume to the municipality by overlaying the municipal and 
magisterial district boundaries. However the SAPIA data was utilised purely as 
a cross check mechanism. 

3.4.2. Electricity 
Eskom supplies all of the PLM’s electricity requirements. There are no 
generation facilities within the municipality. There are also no IPPs or co-
generation plants are as yet operational within the PLM. 

3.4.3. Pipeline gas 

There are no piped gas systems within the municipality. 

3.4.4. Coal 
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The data for coal was procured from merchants who supply coal in PLM for 
the period 1st January to December 2011. The data provided was not 
independently verified. However, the data was very limited. 

Thus the coal supply data was derived from the demand data sourced from 
various large industrial and commercial power consumers, and the residential 
sector statistics. 

3.4.5. Renewable energy and energy efficiency 

Renewable and energy efficiency information comes mainly from processed 
information from Eskom IDM and the DoE. Various literature is available that 
outlines the energy efficiency and renewable energy activities undertaken in 
major parts of the country including Polokwane. 

3.5. Demand side data 

Energy demand consists of three aspects, namely; 

o Actual consumption 
o Suppressed demand (for example, considering electricity, consumption 

which would have occurred if say load shedding had not taken place) 
o Latent demand (demand which is not converted to consumption due to 

constraints in availability of the product or ability of the market to 
purchase the product). 

The sections addressing demand in this report generally deal with actual 
consumption, except where otherwise specified. 

3.5.1. Liquid fuels 
An attempt was made to quantify the demand for fuel demand, based on data 
from the PLM’s Integrated Transport Plan, and Operational Plan for the BRT.  

However, traffic volumes for both passenger and freight vehicles travelling 
through the municipality could not be accurately quantified, thus a strict 
balancing of the supply and demand could not be attained. 

Furthermore, some quantification of the fuel demand by the industrial and 
commercial sectors was undertaken, albeit on a small sample size.  

3.5.2. Electricity 
Demand was assessed in terms of consumption, i.e. electricity billed by PLM 
and Eskom to consumers. 
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The electricity distribution license is held by the PLM, although Eskom is also 
directly involved in the supply of electricity to some locations in the PLM 
boundary.  

The study entailed discussions and collecting documents and information from 
senior managers of the PLM electricity department and Eskom Customer 
Service. The demand data was extracted from the municipality’s submission to 
NERSA for the year 2011. A slight misalignment occurs as the municipal 
reporting month is June 2011, whereas the energy balance considers the 
calendar year from 01 January to December 2011. It was judged that this 
temporal misalignment does not cause a significant inaccuracy in the data. 

The information collected was reviewed but was not independently audited. 

3.5.3. Coal 
Coal demand statistics were sourced from direct interviews with potentially 
large users of coal. The data was collected by means of telephonic 
discussions, and a structured questionnaire. 

Further coal demand information was extracted from the household survey, for 
the residential sector. 

3.5.4. Wood and Biomass 
No data was received for biomass, as it is mainly non-commercial and non-
monetised. Challenges were also experienced in attempting to collect data for 
wood supply. It is necessary to institute a study in future to determine the 
consumption of biomass in PLM. This is necessary as the unsustainable 
harvesting of woodfuel – a commonly used biomass in rural communities – 
has an adverse impact on the environment. 

However, as shall be detailed in the appropriate section, wood is an energy 
source for cooking and heating for a significant number of residential 
households within the municipality, and thus an attempt to quantify the 
demand for this carrier this was taken. For households that buy the wood from 
commercial sources, this is an easier exercise, as opposed to the households 
that gather the wood themselves from the natural environment. 

3.6. Approach to the Energy Balance Compilation 

The energy balance for the PLM was derived, as far as possible, from a 
consideration of both the supply, and the demand for each of the main 
carriers, in accordance with the International Energy Agency (IEA) 
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recommendations, published in their Energy Statistics Manual, available on 
the website, www.iea.org2.   

However, there were significant challenges to securing the required data, and 
these hurdles are detailed for each carrier in the relevant sections of the 
report.  

In order to derive the ultimate energy balance for the municipality, Table 3 
below presents the conversion factors that were utilised for the different 
carriers.  
 
The factors are based on the IEA recommendations where applicable. 

 

Table 3: Conversion Factors 

Energy Carrier Typical Units Conversion 
Factor 

Conversion 
Factor Units 

Electricity KWh 0.0036 GJ/KWh 
Petrol Litres/Tonnes 47 GJ/Tonne 
Diesel Litres / Tonnes 45.7 GJ/Tonne 

LPG Tonnes 50 GJ/Tonne 
Paraffin Litres 0.036 GJ/Litre 
Wood Kg 0.019 GJ/Kg 

Coal Tonnes 27.8 GJ/Tonne 

 

                                                      
2 Energy Statistics Manual, available from www.iea.org, downloaded on the 22 October 2012.  
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4. Municipality Background.3 
The following sub-sections are intended to capture a profile of the Polokwane 
Municipality, paying particular focus on the issues that impact on the outcomes of the 
project under consideration. 

4.1. Municipality Profile 

The Polokwane Municipality is located in the Limpopo Province of the Republic of 
South Africa. More specifically, it is one of the six local municipalities within the 
Capricorn District Municipality, the other five being Molemole, Greater Tzaneen, 
Lepelle-Nkumpi, Mogalakwena and Aganang. 

The municipality comprises of a total area of approximately 377,578 hectares or 
3775.8 km2. 

4.2. Population 

The Municipality’s population in 2007 was 561,770 and the total number of 
households was 130,361. 

According to the recently published 2011 census results, as issued by Statistics 
South Africa (SSA), the current population size of the municipality is 628 999 and the 
number of households is 178 0014.  

 

Table 4: PLM Population Stats 

Year Population  Growth (%)  

2006 581,802 2.3% 

2007 594,022 2.1% 

2008 605,693 2.0% 

2009 616,223 1.7% 

2010 626,085 1.6% 

2011 628,999 0.5% 

 

The same data is depicted in Figure 5 below. 

                                                      
3 Polokwane Local Municipality IDP, downloaded from the PLM website, 4 June 2012 
4 “Municipal Fact Sheet”, published by Statistics South Arica, downloaded on the 7 Jan 2013 
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Figure 5: PLM Population Statistics  

The population growth is primarily due to an influx of migrants from more rural 
municipalities into the PLM, as it is the economic hub of the district and also the 
Province. The growth has however showed a steady decline over the period 2006 to 
2011. 
Figure 6 below illustrates the population density across the extent of the municipality. 
The key issue from an energy provision perspective is that although the overall 
population density is relatively low, at 166 people per km2, the population is relatively 
clustered around a few key nodes, thus alleviating the typical challenges experienced 
with the provision of energy services to sparsely populated areas. 

 
Figure 6: PLM Population Density 5 

 

                                                      
5 PLM Operational Plan for IRPTN,  
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4.3. Locality 

Figure 7 presents the location of the Capricorn District Municipality within a Provincial 
context. 
 

1

CAPRICORN
DISTRICT

SDF
REGIONAL
CONTEXT

 
Figure 7: Capricorn District Municipality within a Limpopo Province Context6 

 
Figure 87 presents a geographic overview of the municipality location, in the context 
of the Capricorn District Municipality. 

 

Figure 8: Municipality Locality 

 
Figure 9 below illustrates the municipal boundary itself, and the general land usage 
patterns. 
 

                                                      
6 Source: Capricorn District Municipality 2011/12 IDP 
7 http://www.safiri.co.za/lpfdb/authorities-capricorn.html 
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Figure 9: Polokwane Spatial Development Framework 

4.4. Climate 

The municipality has a warm climate, with rainfall occurring during the summer 
months. The average high temperature for the region is 28.1 degrees Celsius and an 
average minimum temperature of 4.4 degrees during the winter period. 

4.5. Economic Outlook 

The PLM is considered the economic hub of the Limpopo province, contributing 18% 
of the Province’s total Gross Domestic Product.  
 
The PLM contributed R19,9 billion to the Capricorn District Municipality’s overall 
Gross Domestic product of R30 billion, or 66% of the Capricorn district municipality’s 
overall GDP. Table 5 presents the regional GDP figures from 2006 to 2010. 
 
 
Table 5: Regional GDP and growth 

LOCALITY 
GDP Per Year (R Million) 

2006 2007 2008 2009 2010 
Limpopo 105,182,819 110,144,266 112,843,902 110,733,494 114,195,479 
Capricorn 
District  

25,883,933 27,786,229 29,265,085 29,241,423 30,034,266 

Polokwane 16,907,304 18,275,484 19,332,495 19,335,633 19,911,605 
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Table 6 below illustrates the year on year growth of the economy, based on the 
previous table. 
 
Table 6: Regional GDP % Growth 

LOCALITY 
Year on Year Growth (%) 

Average 
Annual 
Growth 
  2006 2007 2008 2009 2010 

Limpopo   4.72% 2.45% -1.87% 3.13% 2.11% 
Capricorn 
District  

  7.35% 5.32% -0.08% 2.71% 3.83% 

Polokwane   8.09% 5.78% 0.02% 2.98% 4.22% 
 
The municipality economy thus grew at an average annual rate of 4.22% over the 
period 2006 to 2010. 
 
The main economic activities within the municipality are depicted in Table 7 below. 
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Table 7: Economic Activity Breakdown 

 
 
The table illustrates that over 80% of the municipality’s overall economic activities are 
centred on 4 sectors. The main contributor to the municipal economy is the 
community services sector, followed by the finance and business services sector. 
 

4.6. Income Profile 

Table 8 below presents the annual income profile for the Polokwane Municipality, for 
2011. 
 
Table 8: PLM Income Profile 

Income 
Category 

Income (Rand)  Households 
(2010) 

% of Total  

1 0-2400 125 0.08% 
2 2400-6000 2327 1.56% 
3 6000-12000 9253 6.21% 
4 12000-18000 13723 9.21% 
5 18000-30000 21004 14.09% 
6 30000-42000 20797 13.95% 
7 42000-54000 16188 10.86% 
8 54000-72000 14349 9.63% 
9 72000-96000 11745 7.88% 
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Income 
Category 

Income (Rand) Households 
(2010) 

% of Total 

10 96,000-132,000 10035 6.73% 
11 132,000-192,000 9441 6.33% 
12 192,000-360,000 13011 8.73% 
13 360,000-600,000 1779 1.19% 
14 600,000-1,200,000 3894 2.61% 
15 1,200,000-2,400,000 1131 0.76% 
16 2,400,000+ 234 0.16% 
  149036 100.00% 
Source: PLM IDP 
 
The same data can be presented graphically as per Figure 10 below. 
 

 
Figure 10: PLM Income Distribution 

 

4.7. Employment Profile 

The PLM IDP for 2012 provides the following insight regarding employment patterns 
within the Municipality. 
 
Global Insight research estimated the economically active population in Polokwane at 
188,752 persons for 2009 and 185,748 persons in 2010. This implies a labour force 
participation rate of approximately 29.6% based on their total population estimate of 
626,085 for that year. 
 
Global Insight estimates that Polokwane had 158,812 employed persons in 2010 and 
28,703 unemployed persons. This implies an unemployment rate of 15.5%. The 
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municipality managed to create 200 direct jobs through LED initiatives and 1 589 jobs 
through the EPWP programme and capital projects. 
 

4.8. Housing 

The Polokwane municipality is experiencing a growth in it’s population, due to the 
influx of people from the rural areas into the urbanised parts of the municipality. This 
social dynamic necessitates an increase in the provision of housing infrastructure. 
Table 9 below presents the housing backlog within the municipality. 
 

Table 9: Housing backlog 

Type of Housing Unit  Backlog  
Informal  6952 

Social Housing 3200 

urban 31651 
CRU 627 

Blocked projects 2750 
Rural 9076 

TOTAL 54256 
Source: Polokwane Municipality Housing Chapter, 2011 

 
The municipality acknowledges the housing challenge, however currently the 
mandate for the provision of housing lies with the Provincial Department. The City 
plays a role through project management and quality assurance in both urban and 
rural projects within the municipality. 
 

4.9. Electricity 

The PLM is licenced by the National Energy Regulator of South Africa (NERSA) as a 
distributor of electricity. 

However, the Municipality distributes electricity only within the Polokwane City / 
Seshego cluster whilst Eskom services the rest of the Municipal area.  

Within the Municipal electricity supply area, 99% of dwellings of all dwelling are 
supplied with electricity. 

From an overall Municipal area of jurisdiction perspective, according to the SSA 
census results of 2011, 83% of the total number of households within the municipal 
boundary were electrified3. 

According to the Municipality’s 2012 IDP, it will be necessary to effect 7334 new 
connections every year to eradicate the current backlog by 2014, to meet the 
National Target as set in the Integrated National Electrification Plan (INEP). 
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The Municipality provides 50 KWh of free basic electricity (FBE) to indigent 
households only. In 2011, there were 7201 customers receiving the FBE within the 
Municipal supplied area, and 17,000 customers in the Eskom supplied area. There 
were also 2491 customers provided with 50 W of basic electricity service outside the 
areas served by the main grid. 

4.10. Transport 

4.10.1. Road Infrastructure 

The Polokwane Municipality has a well-developed road infrastructure, serving both 
private and public transportation needs. 

The municipality prepared it’s first Integrated Transport Plan in 2007, in accordance 
with the National Land Transport Transitional Act. 

It is important to note that the City of Polokwane has a significant strategic location in 
the Limpopo Province in terms of transport, with specific reference to the road 
network, since all nine of the major routes in the Limpopo Province merge in 
Polokwane. Examples of this merging are the N1 National Route from Gauteng and 
Zimbabwe (Africa), the Dendron road to Botswana as well as to Zimbabwe and the 
Burgersfort road, which is the link to Mpumalanga as well as to Mozambique. 

More specifically, the municipality lies within two significant transport corridors that 
are nationally identified as strategic corridors, namely the following8; 

·  Development Corridor 1: 

The Pretoria/Gauteng – Polokwane City – Mankweng – Tzaneen 
Development Corridor. 

·  Development Corridor 2: 

The Burgersfort / Chueniespoort – Polokwane – Makhado Development 
Corridor. 

 

From a public transport perspective, the main public transport modes within the 
municipality are mini-bus taxis and buses. Figure 11 below illustrates the split 
between the different transport modes within the Municipality9. 

 

                                                      
8 PLM Integrated Transport Plan, Prepared by Siyazi Joint Venture, 2007 
9 Stats SA – 2001 census Data 
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Figure 11: Transport Modal Split for Polokwane 

4.10.2. Air Transportation 

Polokwane has two airports located within its boundaries, the Polokwane Municipal 
airport, that serves a local and regional market, and the Polokwane International 
Airport, that addresses the national and international market. 

4.10.3. Public Transportation Services 

The public transport system within the PLM is served by a combination of buses and 
mini-bus taxis. Figure 12 illustrates the distribution of taxi facilities within the 
municipality. 
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Figure 12: Polokwane Public Transport Facilities 

 

The following public transport figures for Polokwane are provided so that a better 
understanding can be gained of the magnitude of public transport operations: 
 

·  Approximately 1 400 taxi vehicles, of which ± 10% to 15% are long-distance 
taxis 

·  Approximately 160 buses for daily commuters 
·  Approximately 25 metered taxis 
·  Autopax Translux: 10 arrivals and 10 departures per day 
·  Autopax City to City: 23 arrivals and 23 departures per day 
·  Greyhound: 10 arrivals and 10 departures per day 
·  Other possible users: cross-border taxis and other touring groups. 

 
The National Energy efficiency Strategy recognises the importance of energy 
efficiency measures in the transportation sector as being critical, given that a 
significant proportion of the country’s fuel supply is imported, with SASOL providing 
local production at the two coal to liquid plants in Sasolburg and Secunda. 
 

4.11. Air Quality 

The ambient air quality is measured in three places in Polokwane City, namely, the 
Civic Square, Anadale (close to the industrial area) and Seshego. The information 
from the monitoring station indicates that the readings are well below the values for 
other South African cities. 

There are a number of air pollution risks in the Municipal area that must be 
recognized:  

·  Polokwane Smelter (SOx, solid particulates, NOx) 
·  Municipal Landfill (odours, carbon monoxide, methane, particulates) 
·  Industrial Activities (coal burning and related processes) 
·  Ready-mix Materials quarry (dust) 
·  Motocross track (dust, noise, carbon monoxide) 

It is interesting to note that none of the two air quality stations are included in the 
South African Air Quality Information System (SAAIQS).  
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5. Data Collection 

5.1. Residential Household Survey 

Household surveys represent the most effective way of obtaining reliable quantitative 
data on spatial and temporal trends in the socio-economic attributes, attitudes and 
behaviour of a community. Our methodology for undertaking the household survey 
comprised of the following activities: 

·  Survey planning; 

·  Sample selection; 

·  Design of the survey instrument (questionnaire); 

·  Enumeration; 

·  Survey device and data processing; 

·  Data analysis, consolidation and reporting; as well as  

·  Challenges faced during fieldwork. 

5.2. Survey planning 
 

This process involved the development of the overall strategy, the structure for the 
survey, component plans and budget. The process was started in December 2012 
involving email correspondence and meetings with relevant PLM officials on the 
project where survey methodology, procedures as well as the enumerators were 
discussed and agreed upon. The final date for the survey undertaking was set for 02 
to 08 February 2013.  

5.3. Sampling selection 

The procedure for selecting households for participation in the survey was done by 
Kayamandi Development Services, the Overall Survey Consultant (OSC). There 
were 5 wards selected (wards 1 – 5) where the survey would take place. The sample 
consisted of 4 medium – high income areas, 1 informal settlement, 11 rural 
townships and 4 urban township areas. It was agreed that 10 households out of each 
area would participate in the survey. Out of the 200 households surveyed 50 were 
randomly selected (10 households selected from each ward), extracted and analysed 
in depth to compile this report. 
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5.4.  Questionnaire design 

Data collection during the survey was undertaken by means of structured interviews 
guided by a digital questionnaire.  Responses were recorded on a cell phone device, 
and immediately sent to a centralised data base. The final questionnaire containing 
30 questions was submitted to SALGA for approval. Household attributes assessed 
through the questionnaire included: 

·  household information; 

·  dwelling type; 

·  living standard in household; 

·  amount and type of household main energy used; 

·  amount and type of household other energy used; 

·  the awareness and attitudes regarding household energy; and 

·  different energy saving technologies. 
 

We also requested consent from an authorised household member, for their 
electricity supplier to pass data on metered electricity consumption over the past year 
at that address to representatives of SALGA or the Department of Energy. 
 

5.4.1. Enumeration 

The enumeration phase, started with the training of enumerators. The enumerators 
were all members of local communities identified and recruited by the PLM and led 
by a fieldwork supervisor. Training of enumerators started in earnest on 29th of 
January 2013. Training was done by Kayamandi Development Services, the OSC. 
The OSC supplied the enumerators with the following:  

·  Pens; 

·  Clipboard; 

·  Cell phone; 

·  Cell phone charger; 

·  High visibility bibs; 
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·  Name tags; 

·  Appointment letter; 

·  Household permission letter; 

·  Information booklet; and 

·  Map of study area. 
 
The purpose of the training was to:  

·  outline the purpose of the study,  
·  provide all enumerators with an information pack,  
·  introduce the enumerators to the survey device,  
·  train all enumerators on the questionnaire, utilizing the device,  
·  and it focussed on fieldworker protocol, accurate data recording,  
·  research ethics and personal safety.  
 

Responses were recorded on the questionnaires.  
 

The enumerators were joined by a junior Aurecon staff member who had previous 
experience in conducting social surveys. The survey commenced on the commenced 
on 2nd of February 2013, and was completed on the 6th of February 2013. The 
questionnaire was digitized by the OSC, and this helped the enumerators to do the 
survey faster and more accurately.    
 
The Aurecon personnel was responsible for transporting enumerators, coordinating 
fieldwork activities, providing guidance to enumerators and ensuring that 
questionnaires were correctly completed. Enumerators and the fieldwork supervisor 
worked under the guidance and with the support of the Overall Survey Consultant 
(OSC) for the duration of the survey. 
 
At the end of enumeration, all enumerators were given letters of appointment, and 
issued with certificates (signed by SALGA and Polokwane Local Municipality) to 
certify that they have been involved in the project and describing what activities they 
have undertaken and what skills they have acquired.  In this manner, the project 
contributed to local job creation and capacity building and skills development for 
future employability. This initiative will also add to the musicality’s drive for job 
creation for the youth.  
 

5.4.2. Survey device and data processing 
 

The cell phone that was used to complete the survey was a Samsung Galaxy Pocket; 
the software used was Survey-To-Go. Data processing was made easy by the device 
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and the data was captured in real time, for when the enumerators finished a 
questionnaire it was immediately sent to a centralised data base. 
 

5.4.3. Data analysis, consolidation and reporting 

Quantitative data was analysed at Aurecon central office using appropriate statistical 
software (i.e. SPSS, with custom-written Visual Basic subroutines to conduct specific 
queries or to check internal consistency of data where necessary).  In addition to 
descriptive statistics (the proportions of respondents in various areas that gave a 
particular response to a given questionnaire item), data analysis also made use of 
inferential techniques (e.g. estimating the degree of confidence that can be attached 
to a particular indicator, and calculating the significance of differences among 
geographical areas in terms of the distribution of responses).  The findings of the 
survey are presented by means of tables or in graphical terms (e.g. graphs or charts) 
as appropriate.  These are accompanied by clarifying narrative.   

5.5. Challenges 

The survey had its own challenges and successes, like any other household survey 
project.  
The Polokwane survey had the following challenges:  
 

·  the enumerators who traversed the municipal area to collect information from 
households sometimes got hostile reception from households; 

·  a lack of proper publicising of the survey / project, lead to some respondents 
refusing to take part in the survey and this was particularly true for the urban 
centers. 

 
In as far as the questionnaire was concerned, the following matters were raised: 
 

·  The issue of Living Standard Measure was not well understood by 
respondents and they felt uncomfortable answering questions on LSM. 

5.6. Commercial and Industrial LPU Survey 

A short questionnaire was developed to capture energy supply and demand statistics 
from a sample of the municipality’s large power users. The electricity department’s 
metering database was used as a basis to select the surveyed LPUs. 
 
The questionnaires were distributed electronically to 20 LPUs, however responses 
were received from only four entities. The main challenge cited by the non-
responding entities was commercial confidentiality. The other challenge was the fact 
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that most of the large power entities were regional units, with their head offices based 
in Gauteng. The approval to release data thus was a prolonged process. 
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6. Energy Supply 

6.1. Electricity 

The PLM is licenced by the National Energy Regulator of South Africa (NERSA) as 
an electricity distributor,  
 
However, within the municipal boundary, there are customers who are supplied 
directly by Eskom. Figure 13 below depicts the demarcation of the municipality’s 
supply area, and the Eskom supplied area. 
 

 
Figure 13: PLM Electricity Supply Area 

 
The coloured areas represent the areas where the consumers are supplied by the 
PLM Electricity Department. The balance of consumers that are outside the shaded 
areas, still within the PLM jurisdiction boundary are supplied by Eskom. 
 
The whole electricity network is supplied from the Eskom Transmission system, 
through the following substations; 
 

·  Eskom Pietersburg (Alpha) 132/66 kV substation 
·  Eskom Silica substation 

 



 

 

 Project 108487 | File Household Survey Analysis Polokwane| 28 June 2013 | Revision Rev 0| Page 37 

 

A brief description of these key network points is as follows; 
 
The Eskom Alpha substation is equipped with a number of transformers, rated as per 
the listing below; 
3 x 80 MVA, 132 / 66 kV 
1 x 20 MVA, 132/11 kV 
 
The total transformation capacity available therefore at this substation is 260 MVA. 
 
Some salient energy and demand statistics for the calendar year 2011 (January to 
December 2011) for this substation are presented in Table 10 below 
 
Table 10: Eskom Pietersburg substation Energy and D emand Stats 

Parameter Value 

Maximum Demand (MVA) 139.7 MVA 

Total annual energy: (MWh) 673,955 

 

The Eskom Silica substation on the other hand is equipped as follows: 

1 x 80 MVA, 132 / 66 kV 
 
The total transformation capacity available therefore at this substation is 80 MVA. 
 
The salient statistics for the energy and demand at the Silica substation are captured 
in Table 12 below. 
 
Table 11: Eskom Silica substation Energy and Demand  Stats 

Parameter Value 

Maximum Demand (MVA) 186.3 MVA 

Total annual energy: (MWh)  

 

6.1.1. Supply Area Profiles 

As previously stated, the responsibility for electricity supply in the municipality is split 
between two entities, the PLM electricity department, and ESKOM. A profile of the 
two areas is presented in sections 6.1.1.1 and 6.1.1.2 herewith. 
 

6.1.1.1. Municipal Supplied Area Overall Profile 
The PLM municipality is obligated to lodge annual reports to the National Energy 
Regulator of South Africa (NERSA), detailing various aspects of the electricity 
department’s business activities, such as energy sales per consumer category, 
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network faults, fault response times and other numerous parameters. The reports are 
submitted in what are known as NERSA “D” forms, and the 2011 report was used to 
determine the municipality’s demand profile. 
 
Table 12 below presents a synopsis of the breakdown of the consumers within the 
municipal-supplied area, per category of consumer class, as extracted from the “D” 
forms. 
 
 
Table 12: Municipal Electricity Demand Profile 

!����	���!�
������
�����
*�����

�����	����
!����	������������

�� &��

�+��,
�����
����������������

�
���
$����#��
��

�������������������� �
	��� �����	�� ��	����� 
�����
������������� �������!�� 
���
� �
��	��� �	���
	� ������
"��#$���#���%�&�'��#�����!� 			� ����
��� ����
����� �	�
��
���������!� �
��� ������� �����	
� �����
(!��������)�������������
�*��#���

�� �
�� 
���
� 
����

+������!�%,���%� �� ������� ���
��� 
����
"#������!��*��#�����-�!�
(!��������)�������������

�� ��
��� 
����	� �����

#)#("-�
�

./�0��1� �023204��� �

�
��
 

 
Figure 14 below presents the consumption profile data pictorially. 
 

 

Figure 14: Electricity Consumption Breakdown (Munic ipal Area) 
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6.1.1.2. Eskom Supplied Area Overall Profile 
The statistics for the Eskom supplied areas within the municipality are presented 
herewith in Table 13 and Figure 15. 
 

Table 13: Eskom Supplied Areas Electricity Statisti cs 

Consumer 
Classification 

Number of 
Consumers  

Estimated 
Consumption              

(MWh) 

Equivalent 
Energy                       

(GJ) 
% of Total  

Domestic Consumers 47,035                             
226,097.00  

                            
813,949.00  

82.0% 

Commercial 3220                               
48,300.00  

                            
173,880.00  17.5% 

Manufacturing / Industrial 3                                     
900.00  

                                
3,240.00  0.3% 

Agricultural 75                                     
450.00  

                                
1,620.00  0.2% 

Total 50,333                             
275,747.00  

                            
992,689.00  100% 

 

 

 
Figure 15: Electricity Consumption Breakdown (Eskom  Area) 

 

6.2. Electricity Supply – Demand Forecasting 

The municipality recently updated their electricity master plan, which presents a 
detailed outlook on the forecasted demand for electricity, within the PLM area of 
supply, and the necessary upgrades that will be required to meet the expected 
demand. 
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Table 14 below presents the recorded maximum demand for the municipality’s area 
of supply, and projected growth to the year 2021. 
 
Table 14: PLM Maximum Demand Statistics 
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Source: PLM Electricity Masterplan Review – May 2012 
 
The data in Table 14 presents only the demand imposed by the municipality’s 
consumption on the relevant substations, and not the total demand at the substation. 
 
The data can also be presented graphically in Figure 16 and Figure 17 below, for the 
Pietersburg and Silica substations respectively, in relation to the maximum and firm 
capacities of the network intake points. It should be noted that the representations 
below are a simplified model of the network, as there are interconnecting feeders 
between the Pietersburg and Silica substation. 
 

 
Figure 16: Pietersburg Substation Maximum Demand 
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Figure 17: Silica Substation Maximum Demand 

 
Figure 17 above suggests that the Silica substation’s maximum capacity will be 
exceeded in 2015. This scenario excludes the planned upgrading of the substation, 
part of which is currently under construction. If the effects of the upgrades are taken 
into account, then Figure 18 depicts the realistic scenario for the substation. 
 

 
Figure 18: Silica Substation Maximum Demand after U pgrades 

 
 
It should be noted though that the substation’s firm capacity will still be exceeded in 
2015.  
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In order to address the forecasted shortfalls on the electricity network, various 
projects have been identified in the PLM’s electricity masterplan. A brief summary of 
these major interventions is as follows: 
 
Eskom Interventions 

·  Construction of a new 132 kV power line from Eskom Witkop MTS to Eskom 
Pietersburg substation;  

·  Construction of a new 132 kV power line from Eskom Witkop MTS to Eskom 
Silica substation; 

·  Installation of a new 80 MVA transformer at Eskom Silica substation; 
 
Municipality Interventions 

·  Upgrade GOAT conductor between Pietersburg and Alpha substations to 
double GOAT conductor; 

·  New 66 kV double circuit GOAT conductor from Bakone Intake to Iota 
substations; 

·  New 66 kV BEAR conductor line from Pietersburg substation to Seshego 
Metering Point; 

·  New 66 kV BEAR conductor line from Sigma to Dendron substations; 
·  Various 66 kV transformer bay additions at Delta, Sigma and Gamma 

substations 
 

6.3. Renewable energy 

Progressive governments and municipalities the world over are undertaking 
substantial programmes to introduce renewable energy generation technologies in 
the nation energy mix. The reasons include the need to diversify energy supplies and 
protect the environment from activities related to the generation, transportation, 
distribution and transportation of energy, as well as to address inequities in energy 
service provision.  With respect to South Africa, renewable energy is being taken 
very seriously by the government.  
The national target for energy from renewable sources is 10,000 GWh/yr10 in 2013.  
 

Furthermore, the Government of South Africa has engaged in a programme of 
engaging private entities for the generation of electricity from renewable 
technologies, referred to as the Renewable Energy Independent Power Producer 
Procurement Programme (REIPPPP). Currently Rounds 1 and 2 of this programme 
have been adjudicated, and a number of bidders shortlisted for implementation of 
their proposed developments. It can be noted that currently none of the proposed 
generation farms are located in the Limpopo Province. 
                                                      
10 White Paper on Renewable Energy (2003) 
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6.3.1. Solar Power 
Most areas in South Africa average more than 2,500 hours of sunshine per year. 
Average daily solar radiation levels range between 4.5 and 6.5 kWh per square 
meter. The annual 24 hour global solar radiation average is about 220 Watts per 
square meter for South Africa, compared to about 150 Watts per square meter for 
parts of the United States and about 100 watts per square meter for Europe.  
 
Figure 19 illustrates that there is significant potential in Polokwane for the use of 
solar power – particularly solar water heaters and large scale solar farms. The figure 
illustrates that Polokwane averages 2000 kWh/m2 horizontal solar irradiation power 
per annum. However, this potential is lower than the Northern Cape area, where 
most of the proposed REIPPPP solar farms will be located. 
 

 
Figure 19: RSA Solar Radiation Illustration 

 

6.3.2. Hydropower Potential 
 
The Polokwane municipality has little, if any potential for hydropower generation.  
However, in general, there are developments with the consideration of the installation 
of micro hydropower stations, utilising a municipality’s fresh water reservoirs and 
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existing pipelines.11 The municipality could consider this approach in future, for 
alternative power sources. 
 

6.3.3. Wind Energy 

The Polokwane municipality lies in a relatively poor wind resource area, thus wind 
generation is unlikely to be a feasible alternative for renewable energy. 

 

6.4. Liquid Fuels 

The Polokwane Municipality is well served by a network of filling stations. Most of 
these are located within the urban areas of the municipality. In order to derive the 
total energy supply from liquid fuels for the municipality, the total sales for the filling 
stations were taken into consideration. This however leads to an over-estimation, 
from a strict energy balance perspective as some of the fuel sold is utilised for 
through traffic, since section 4.10 of this report alluded to the fact that the 
municipality lies within two significant national transport corridors. 
 
Also from an IEA statistics manual perspective, the fuel supply to the local 
Polokwane airport was not accounted for. The rationale behind this is all the flights 
departing from the airport leave the municipal boundary, thus accounting for the 
airport fuel would distort the energy balance. Strictly though, the fuel utilised for take-
off and landing should be accounted for, however this is a fairly complex 
determination. 
 
The breakdown of liquid fuel supply is as follows; 
 
Table 15: PLM Liquid Fuels 

Fuel Type Litres / Annum Equivalent 
Tonnes / Annum 

Calorific 
Value (GJ/t) 

GJ / Annum 

Petrol 113,030,352 83,726.19 47.1 3,943,503 

Diesel 54,123,492 45,673.83 45.7 2,085,467 

 
In order to cross-check the veracity of the data received, the 2009 fuel sales data per 
magisterial district was utilised, as issued by SAPIA. SEA adopted a methodology to 
estimate the municipal supply data, by overlaying the magisterial district boundaries 
with the municipal boundaries, and proportionally attributing the magisterial district 
fuel sales onto the municipal area. 
 
This process yielded the following results; 

                                                      
11 Banks, D, Schaffler J., (2006) “The potential contribution of Renewable energy in South Africa”, 
SECCP and Earthlife Africa 
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Table 16: PLM Liquid Fuels SAPIA Data 

Municipality Petrol (lit) Diesel (lit) 

Polokwane (Pietersburg) (north of tropic of 
capricorn) 4,363,634 5,826,017 

Polokwane (Pietersburg) (south of tropic of 
capricorn) 

152,207,950 94,490,798 

Polokwane Total 156,571,584  100,316,815 
 
The SEA methodology yields a higher fuel supply result than the municipal collected 
date. However, given that the municipal data is based on actual sales data from the 
retailers, the municipal data will be utilised for the report purposes. 
 
The large difference in the diesel figures between the municipal data and the SAPIA 
data could arise from direct sales of diesel to large consumers, and to large scale 
farmers. This data would not then be captured within the municipality, as none of the 
filling stations would be participants in these particular value chains. 

6.5. Coal 

The primary source of energy for South Africa is coal, contributing 65.9% of the 
country’s total primary energy supply.  Figure 20 below illustrates the reserves of coal 
in South Africa.12 

                                                      
12 Schmidt, Stephan, Coal deposits of South Africa - the future of coal mining in South Africa, 
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Figure 20: RSA Coal Reserves 

The main producers of coal are the following mining houses13; 
·  Anglo Coal,  
·  BHP Billiton Energy Coal South Africa (Becsa), 
·  Exxaro Resources,  
·  Sasol Mining and  
·  Xstrata Coal South Africa 

 
The energy statistics manual published by the IEA categorises coal into three groups, 
as follows14; 
 

There are three main categories of coal: hard coal, sub-bituminous coal and 
brown coal (also called lignite). Hard coal refers to coal of gross calorific value 
(GCV) greater than 23 865 kJ/kg; it includes two sub-categories: coking coal 
(used in blast furnaces), and other bituminous coal and anthracite used for 
space heating and raising steam (so the name of steam coal for this sub-
category). Lignite or brown coal refers to non-agglomerating coal with a GCV 

                                                      
13 Cramer media’s Mining Weekly – September 2010 
14 International Energy Agency, Energy Statistics Manual 
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less than 17 435 kJ/kg. Sub-bituminous coal includes non-agglomerating coal 
with a GCV comprised between those of the other two categories. 

 

For the purposes of converting the reported data in tonnes, to an equivalent MJ 
value, the IEA recommended gross calorific values were applied. In particular, a 
calorific value of 27 MJ/kg was utilised in the energy conversion calculations. 
 
There are no identified coal mines within the Polokwane Municipality area of 
jurisdiction. Thus all the coal consumed within the area is imported from other 
regions of the country. 
 
The breakdown of the coal supply for the Municipality is as follows; 
 
Table 17: Coal Supply Breakdown 

Source Mass (Tons) Equivalent Energy (GJ) 
Self                                          -    
Imported 220,704                        6,135,571.20  
 TOTAL                            220,704                         6,135,571.20  

 
 
The utilisation of coal within the PLM is presented in Table 18 below. 
 
Table 18: Demand for Coal per Sector 

Sector Mass (Tons) Equivalent Energy (GJ) 
Industry 158,064                        4,394,179.20  
Residential 62,640                        1,741,392.00  
 TOTAL                           6,135,571.20  

 
 
To put the details of Table 18 in perspective, the total energy derived from coal for 
the Republic of South Africa for 2006 was 3,721,156 TJ15. Although a strict 
comparison cannot be made between the PLM and National figures, due to the 
differing timeframes, the data suggest that Polokwane accounted for 0.12% of the 
national energy consumption derived from coal. 
 
Figure 21 below further illustrates the utilisation of coal nationally. 

                                                      
15 Digest of South African Energy Statistics 2009, Department of Energy 
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Figure 21: National Coal Utilisation for RSA - 2006  

6.6. Liquid Petroleum Gas 

The terms LPG and LNG are related and are sometimes used interchangeably 
(erroneously) in South Africa. For clarity, the terms are defined below. 
 
LPG consists primarily of propane, propylene, butane, and butylene in various 
mixtures. It is derived from natural gas deposits and is also produced in the crude oil 
refining process. It is stored as a liquid by increasing pressure. LPG is the generic 
name for commercial propane and commercial butane. 
 
Natural gas is primarily methane, and other hydrocarbons (including propane and 
butane), water, carbon dioxide, nitrogen, oxygen and some sulphur compounds. 
Liquefied natural gas (LNG) is natural gas that has been cooled to -259 degrees 
Fahrenheit (-161 degrees Celsius), at which point it is condensed into a liquid which 
is colourless, odourless, noncorrosive and non-toxic. During the liquefaction process, 
natural gas is cooled below its boiling point, removing most of these other 
compounds. The remaining natural gas is primarily methane with only small amounts 
of other hydrocarbons. In South Africa, the source for natural gas is the offshore field 
just south of Mossel Bay. 
 
The major consumers of LPG in Polokwane are households, commerce and to a 
lesser extent, industry. The relatively low consumption figure for industry is because 
this sector relies more on electricity, and cheaper liquid and solid fuels for its energy 
requirements. 
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In order to determine an equivalent energy value for LPG, the IEA recommends a 
conversion factor of 50.08 GJ per tonne of liquid petroleum gas. The assumed 
mixture for this conversion factor is 70% propane and 30% butane.16 
 
The total supply of LPG within the Municipality is 6,852 tons per annum. The 
equivalent energy value is 342,600 GJ per annum. 
 
The breakdown of this usage is presented in Table 1and Figure 22 below. 
 
Table 19: LPG Supply Breakdown in PLM 
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Figure 22: LPG Supply per Sector in PLM 

                                                      
16 IEA, Energy Statistics Manual 
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7. Sector Energy Demand 

7.1. Household Sector Profile 

7.1.1. Electricity 

The main source of energy for the household sector within the PLM is electricity. 
Thus it is useful to look at this energy carrier in isolation, and then to examine the 
overall profile of the residential sector thereafter. 
 
The electricity demand, per carrier, for the PLM household sector is derived from 
various sources, including the Electricity Department’s NERSA “D” Form submission, 
together with the results of the household survey undertaken within the municipality 
by the project team. 
 
This data was further cross-referenced with the results of the National Census, 
undertaken by Statistics South Africa. 
 
The residential sector thus consumes 1,767,330 GJ of electrical energy per annum, 
within the municipality. 
 
A significant error can be noted between the supply and demand data regarding the 
number of electrified households, as the supply data from the municipal and Eskom 
areas suggests that 101, 034 households are electrified, whereas the Statistics SA 
data reveals 147, 000 electrified households. The electrification rate within the 
municipal area is high, close to the 100% mark, thus the suspect data most likely 
emanates from the Eskom area. The main cause of the error arises from the time lag 
in the updating of network statistics, in line with current electrification projects.   
 

7.1.2. Overall profile of the Residential Sector 

Table 20 below presents the overall summary of the household sector’s usage of 
energy, per different carriers. 
 
Table 20: Polokwane Household Energy Source Profile  
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Source: Statistics SA, 2011 Census 
 
 

 
Figure 23: Household Energy Usage 

 

The data presented in Table 20 was derived from the data published by Statistics 
South Africa. 
 
The sections below present the findings of the minisurvey undertaken on 200 
households within the municipality, to shed more details of the household sector’s 
behaviours and perceptions on energy usage. The methodology to undertake this 
survey is described previously in section 5.1. 
 

7.1.3. Mini-survey Results 

7.1.3.1. Population group of respondents 
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The sample of household as highlighted in Figure 24 included 12 percent White 
people, 86 percent Black African and 2 percent Indians / Asians. These were 
randomly selected from an identified stratum within the municipality. Samples were 
drawn from the following strata: 
  

·  Tubula mentz;   

·  Komaneng; 

·  Shilwane; 

·  Molapi; 

·  Mamotintane; 

·  Welgelegen; 

·  Bendor; 

·  Sterpark; 

·  Monywaneng; 

·  Segwasi; and 

·  Seshego. 

 

 
 

Figure 24: Population group of respondents 

 

7.1.3.2. Description of locality 

The localities from where samples were drawn reflected diverse socio-economic 
characteristics of households. These were mid-high income and low-income 
households as well as informal settlements that were not electrified. In the 
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Community Survey 2007, Basic Results: Municipalities17, Limpopo recorded the 
lowest percentage (5, 6 percent) of households living in informal dwellings and 
recorded the highest percentage (84,0 percent ) of municipalities having their 
households living in formal dwellings exceeding the national average of 70,6 percent. 
 

7.1.3.3. Description of the dwelling 

As per Figure 25 below, the sampled households consisted out of 64 percent 
representing house, townhouse or cluster (traditional or formal dwellings), 24 percent 
an informal dwelling or shack, 10 percent  a cottage or granny flat and 2 percent  a 
flat or apartment. 
 

 
 

Figure 25: Description of the dwelling 

 

7.1.3.4. Living Standard Measure 
The Living Standards Measure (LSM) has become the most widely used marketing 
research tool in Southern Africa. It divides the population into 10 LSM groups, 10 
(highest) to 1 (lowest).  It also cuts across race and other outmoded techniques of 
categorising people, and it groups people according to their living standards using 
criteria such as degree of urbanisation and ownership of cars and major appliances. 
The analysis of the LSM of sampled households is provided below. 
 
As per Figure 26 below, 60 percent of the sampled households earn less than R3000 
per month, with percent of households that have no income. Most of the households 
live on pension funds and child support grants. About 10 percent of the households 
have a monthly income of between R3000 – R5000 and only 14 percent of 
households earn more than R15000 per month. 

                                                      
17 Stats SA: Statistical release. Sourced at http://www.statssa.gov.za/publications/p03011/p030112007.pdf. Accessed on 20 
February 2013 
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Figure 26: Monthly household income 

 
 

Figure 27 below reveals the diverse socio-economic characteristics of the surveyed 
households. This is confirmed by the fact that 9 percent of households have cell 
phones whilst only 14 percent of households have landline telephones. The 2011 
census results for the country show that the proportion of households owning cell 
phones increased from 31, 9 percent in 2001 to 88, 9 percent in 2011 while the 
proportion using landline/telephone decreased from 23, 9 percent in 2001 to 14, 5 
percent in 2011.  
 
Another 84 percent of households do not have a domestic worker or a household 
helper and these represent informal settlements, rural areas as well as some 
townships. These areas represent a lower LSM group. Figure 4 further discloses that 
26 percent of households have motor vehicles while 52 percent have access to a 
radio.  
 
The figure also shows that 56 percent of households have flush toilets in or outside 
their homes. It should be noted that the Census 2011 report18 indicates that 
households with flush toilets increased from 50 percent in 2001 to 57 percent in 
2011. A further 2.4 percent increase in households using the VIP system from 5.6 
percent  in 2001 to 8.8 percent in 20011 and a significant decrease in households 
                                                      
18 Stats SA: Census 2011 results. Sourced at http://mobi.statssa.gov.za/census/Toilet.html. Accessed on 20th February 2013 
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using the pit latrine without ventilation. In addition 58 percent of households have tap 
water in the house or on the premises and the Census 201119 report states that 52.3 
percent of households in Limpopo have piped water inside dwelling and 33.7 percent 
of household have piped water outside the house but on the premises. 
 
In addition, Figure 27 also indicates that 74 percent of surveyed households have 
access to TV sets while 50 percent have either a DVD player or Blu Ray Player and 
this reflects a higher LSM group and this group of households.  A further 28 percent 
have microwave ovens and 76 percent have electric or gas stoves. Figure 4 also 
discloses another group of households which does not have hot running water from a 
geyser (76 percent ), does not have air conditioners (excluding fans) (90 percent ), 
does not have vacuum cleaners (82 percent ), does not have dishwashing machines 
(94 percent ) and does not have tumble dryers (96 percent ). These households 
represent a lower LSM group which may be found in rural areas and informal 
settlements.  
 
Only 22 percent of the households surveyed had a computer and only 16 percent of 
the households surveyed had a printer/fax or scanner. This percentage is more than 
what was recorded in the results of the Community Survey, 2007 Basic Results: 
Limpopo20 that show the proportion of households that had a computer in the 
province having increased from 2, 4 percent in 2001 to 6, 7 percent in 2007. 
 
 

 
Figure 27: Living standard of the household  

 

                                                      
19 Stats SA: Census 2011 results. Sourced at http://mobi.statssa.gov.za/census/Piped%20Water.html. Accessed on 20th 
February 2013 
20 Stats SA: Community survey 2007. Sourced at http://www.statssa.gov.za/Publications/Report-03-01-33/Report-03-01-
332007.pdf. Accessed on 21st February 2013 
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7.1.3.5. Amount and type of energy used by household  
 

7.1.3.6. Energy source for cooking 

The main energy source for cooking for the surveyed households as indicated in 
Figure 28 is electricity and accounts for 35 households, reflecting 70 percent of all 
surveyed households. Wood is the second main energy source for cooking with 22 
percent and this is followed by paraffin at 4 percent and gas also at 4 percent of all 
surveyed households. In comparison with the rest of the province, the 2011 census 
results21 indicates that 50 percent of households in Limpopo Province used electricity 
for cooking as compared to 26.3 percent in 2001. So there is general increase of 
households using electricity as the main source for cooking. 
 
 
 
 

 
Figure 28: Main energy source used for cooking 

 
 

                                                      
21 Stats SA: Census 2011 results. Sourced at http://mobi.statssa.gov.za/census/Electricity.html Accessed on 21st February 
2013.  
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Figure 29: Other source for cooking 

7.1.3.7. Source of energy for space heating 
Figure 30 below shows that 44 percent of all surveyed households use electricity for 
space heating and wood at 26 percent is the second most used energy source for 
space heating. Gas accounts for 4 percent of all surveyed households. About 10 
percent of households surveyed used wood as other energy source for space 
heating. Census 201122 indicates that 45.1 percent of households in Limpopo use 
electricity for heating in comparison with 28.3 percent in 2001. 
 

 
Figure 30: Main source of energy used for space hea ting 

 
 

 

                                                      
22 Stats SA: Census 2011 results. Sourced at http://mobi.statssa.gov.za/census/Electricity.html  Accessed on 21st February 
2013. 
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Figure 31: Other source for space heating 

 

7.1.3.8. Energy source used for water heating 

Figure 32 below shows that 44 percent of all surveyed households use electricity for 
space heating and wood at 26 percent is the second most used energy source for 
space heating. Gas accounts for 4 percent of all surveyed households. About 10 
percent of households surveyed used wood as other energy source for space 
heating. Census 201123 indicates that 45.1 percent of households in Limpopo use 
electricity for heating in comparison with 28.3 percent in 2001. 
 

 
Figure 32: Energy source used for water heating 

 

7.1.3.9. Energy source used for lighting 

Figure 33 below points out that electricity is used as the main source of lighting by 88 
percent of all surveyed households. This is followed by candles used by 12 percent 
of surveyed households and this represents Molapi informal settlement as well as 

                                                      
23 Stats SA: Census 2011 results. Sourced at http://mobi.statssa.gov.za/census/Electricity.html  Accessed on 21st February 
2013. 
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some of the rural areas with no access to electricity.  Candles are also used by 50 
percent of households as the other source for lighting. The 2011 Census24 shows 
that 24.1 percent more households in Limpopo use electricity as their main source for 
lighting than the 63.2 percent of households that used electricity for lighting in 2001. 
 
 
 

 
Figure 33: Energy source used for lighting 

 

7.1.3.10. Household with access to electricity 
 

In accordance with Figure 34, 92 percent of all surveyed households were supplied 
with electricity whilst 8 percent of households had no access to electricity.  
 
Furthermore, the approved 2012-2013/15 IDP25 indicates that the percentage of 
households that uses electricity as a source for lighting has increased from 65 
percent in 2001 to 90 percent in 2009 (Global Insight). This increase can also be 
used as a benchmark for access to electricity by households within the province. The 
increase can be attributed to new household connections, particularly in respect of 
those areas that had no electricity at all before 2001. It should however be noted that 
while the increase in electricity usage is higher than the national increase which is 
12.5 percent, it is still lower than the Provincial and District increase at 19.0 percent 
and 23 percent respectively.  
 
Furthermore, the 2012-2013/15 IDP indicates that there was an electricity backlog of 
approximately 25 percent. This implies that the Municipality needs to redefine its 
annual targets in Municipal infrastructure investment framework. The IDP further 
points out that in order to meet the 2014 National target of the electrification of 

                                                      
24 Stats SA: Census 2011 results. Sourced at http://mobi.statssa.gov.za/census/Electricity.html  Accessed on 21st February 
2013. 
25 Integrated Development Plan 2012- 2013/15 http://www.polokwane.gov.za/nico/FINAL%20IDP29May2012vic.pdf 
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households, the Municipality must eradicate the backlog over the next three years at 
a rate of 7 334 connections per year, costing R80 million per year. 
 

 
Figure 34: Household supplied with electricity 

 

 

7.1.3.11. Type of electricity meter 
 

 
Figure 35 indicates that for surveyed households that were supplied with electricity, 
76 percent have pre-payment meters installed in their homes whilst 24 percent had 
credit meters installed. 
 
 

 
Figure 35: Type of electricity meter 
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7.1.3.12. Name of electricity supplier 
 

According to Figure 36, 70 percent of surveyed households that are supplied with 
electricity are supplied by Eskom and these are households in rural areas that have 
access to electricity. In addition, 30 percent of surveyed households are supplied by 
Polokwane Local Municipality and these households are found in the urban (town, 
townships and suburbs).  
 

 
Figure 36: Name of electricity supplier 
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7.1.3.13. Expenditure on electricity (R) in the last 
month 

 

From Figure 37 below, 27 percent of the households surveyed spent less than 
R100 on electricity per month and 38 percent of all households that were supplied 
with electricity spent between R100 – R250 on electricity in the last month. These 
households were found at rural areas with traditional dwellings where wood is 
frequently used as a secondary source of energy. About 11 percent of households 
that paid R251 – R500 for electricity per month are from both rural areas as well 
as those from Seshego Township. The households accounting for 13 percent and 
11 percent respectively that paid between R501 – R1000 as well as more than 
R1000 correspondingly in the last month were from Seshego Township and 
Polokwane City and in terms of their LSM had more appliances in their 
households.  
  
 

 
Figure 37: Expenditure on electricity (R) in the la st month 

 
 

7.1.3.14. Household permission for electricity 
supplier to pass data on metered electricity 
consumption 

                                                                                                                                                                                                                                         
From Figure 38, 98 percent of the surveyed households that were supplied with 
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electricity were willing to give permission for the electricity suppliers to pass data 
on their metered electricity consumption. About 2 percent of households with 
electricity refused to give permission for their supplier to pass data to either 
SALGA or Department of Energy. They put forward issues of access to their 
privacy and fraud as being the main reasons for their disapproval. The household 
indicated that they would consider if the project was widely publicised through 
radio, local and national newspapers as well through television such as census 
and labour force surveys that are administered by Statistics South Africa. 
 
 

 
Figure 38: Household permission for electricity sup plier to pass data on metered electricity 

consumption 

 

7.1.3.15. Household awareness and attitudes 
regarding household energy 

 

7.1.3.16. The cost of energy is a burden to 
households 

 

Figure 39 below indicates that 56 percent of households strongly agree that the 
cost of energy was a serious burden and they struggled to afford it. Similarly, 6 
percent of households also agree that the cost of energy was a serious burden. 
On the other hand 8 percent of households surveyed strongly disagree that the 
cost of energy was a serious burden and as such they did not have any problem 
in affording it. The latter represents higher LSM. 
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Figure 39: The cost of energy is a serious burden a nd households struggle to afford it 

 

7.1.3.17. Household awareness of how much 
energy they are using 

 

Figure 40 points to the fact that 78 percent of households strongly agree that they 
were aware of how much energy they were using whilst 18 percent surveyed 
agree that they were aware of how much energy they were using. The households 
in Polokwane municipality mostly spend the same amount of money on electricity 
each month as they have ESKOM prepaid electricity. 
 

 
Figure 40: Households awareness of how much energy they are using 

 

7.1.3.18. Household awareness of available 
opportunities to save energy around the home 
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As per Figure 41 below, 68 percent of surveyed households strongly agree that 
they were aware of available opportunities to save electricity around their homes 
and 14 percent agree that they were aware of available opportunities to save 
electricity around their homes. They indicated that usage of energy saving bulbs 
was one way of saving energy at their homes. However, 8 percent of households 
that were surveyed were undeniably not aware of available opportunities to save 
energy around their homes. A further 10 percent of households neither agree nor 
disagree that they were aware of available opportunities to save energy in their 
homes.  
 

 
Figure 41: Household awareness of available opportu nities to save energy around the home 

 

7.1.3.19. Households behaviour in ways that save 
energy  

 

As indicated in Figure 42, 76 percent of households strongly agree that they 
behaved in ways that saved energy. This included switching off unnecessary 
lights and equipment and avoiding wasting hot water as some of the examples. A 
mere 4 percent of households indicated that they strongly disagreed that they 
behaved in ways that saved electricity. 
 

1$

��$

�3$

.1$

-�����������
����

���
����

*����
�

(����

-��������(����



 

 

 Project 108487 | File Household Survey Analysis Polokwane| 28 June 2013 | Revision Rev 0| Page 66 

 

 
Figure 42: Household behaviour in ways that save en ergy 

 

7.1.3.20. Household consideration for electricity 
consumption when deciding on which electricity 
appliance model to buy 

Figure 43 portrays a picture of the surveyed households in terms of their 
consideration when purchasing electricity appliance. From the figure, 24 percent 
of households strongly agree that they consider electricity consumption when 
purchasing electricity appliance model. They argue that this is how they try to 
save energy by purchasing energy saving electricity appliance. On the other hand, 
50 percent of households strongly disagree that they consider electricity 
consumption when buying electricity appliances. They believe that eventually, 
what matters to them was the price of the model. They are not prepared to spend 
more money on electrical appliance just because they consume less electricity.  
 

 
Figure 43: Household consideration for electricity consumption when deciding on electricity 

appliance model to buy 
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7.1.3.21. Household aware of, or have 
technologies installed 

 

Figure 44 makes it clear that more than 60 percent of the households surveyed 
were not aware of ripple control on geysers and any other devices while 34 
percent of the households were aware of what ripple control was and 2 percent of 
the households surveyed had a ripple control installed on their geyser. The 
households indicated that 42 percent and 60 percent of surveyed households 
respectively knew what a solar system and solar water geyser were. Insulation 
were recently installed at 6 percent of the households surveyed but 58 percent of 
the households did not know anything about the insulation.  
 

 
Figure 44: Household aware of, or have technologies  installed 
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Furthermore in Figure 45 we can also recognise the trend of the households 
surveyed that were not aware of available technologies that could save energy 
around the house. Again more than 60 percent of the households surveyed were 
not aware of what a low-flow shower head was, heat pump or smart metering 
was. Only 8 percent of the households had a low-flow shower head installed. 
Conveniently, about 88 percent of the households surveyed had energy efficient 
lights installed and indicated that they lasted longer than the normal light bulbs 
and that they could see a reduction in their electricity consumption after the 
installation. 
 

 
Figure 45: Household aware of, or have technologies  installed 

 

Of the 88 percent of households surveyed that had installed energy efficient light 
bulbs in their homes, 75 percent replaced all of their light bulbs with energy 
efficient light bulbs, 9 percent of the households replaced most of their normal 
light bulbs and 15 percent of the households surveyed replaced some their normal 
bulbs with energy efficient light bulbs. The last group of households indicated that 
the price of the energy efficient light bulbs was too high hence they only replaced 
some bulbs.  
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Figure 46: Energy efficient lights present in house holds 

 

7.1.3.22. Conclusion 

The findings of the analysis reflect the diverse socio-economic characteristics of 
the population within Polokwane Local Municipality, the Province and the Country 
in general. Furthermore, the analysis also revealed the extent to which 
households have access to electricity as a source of energy as well as their 
awareness towards energy efficiency methods and technologies. The living 
standards measure of the surveyed households also disclosed the variation in the 
level of wealth, material goods and necessities available to a certain socio-
economic class in a certain geographic area. The standard of living includes 
factors such as access to quality of services such as electricity, and is closely 
related to quality of life of the people. In general the analysis revealed the 
following key factors: 
 

·  socio-economic discrepancies regarding access to needed services such 
as electricity in different areas within the municipality; 

·  Polokwane SDF indicates that the disparities are brought by factors such 
as population growth mainly due to illegal immigration especially in the 
northern regions. The growth in population brings with it more responsibility 
on the part of government in terms of provision of services. The 
infrastructure (water, electricity, sanitation, health services, housing, 
educational and recreational facilities) should keep abreast with the growth 
in population; 

·  the informal settlement such as Molapi do not have access to electricity as 
their main source of energy; 

·  92 percent of surveyed households were supplied with electricity;  
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·  70 percent of these households use electricity as main source energy for 
cooking; 

·  there is general low level of usage of other sources of energy for either 
cooking, lighting or heating; 

·  76 percent of households strongly agreed that they behaved in ways that 
saved energy such as  switching off unnecessary lights and equipment and 
avoiding wasting hot water; 

·  68 percent of surveyed households agreed that they were aware of 
available opportunities to save electricity around their homes such as using 
energy saving bulbs as one way of savings energy in their homes. 

 

In conclusion, the survey disclosed that there was general lack of understanding 
and usage of different energy saving technologies, especially solar systems which 
could greatly cut the cost of energy for the households. The households that 
replaced all of their normal light bulbs with energy saving light bulbs indicated that 
the impact was noticeable on their monthly energy bill. There is an increased 
need to conscientise communities and households on wide-ranging energy 
efficiency initiatives and on general government strategy towards achieving 
Energy Efficiency Goal. Initiatives such as this one need to be properly promoted 
in order to gain more support and participation by communities and households. 
There is even a greater need to enhance involvement of Municipal Ward 
Councillors and their committees, Traditional Authorities as well as community 
structures in initiatives such as this one for better results. 
 

7.2. Industrial and Commercial Sector 

The industrial and commercial sectors source their energy requirements 
predominantly from electricity and coal and to a lesser extent LPG. Error! 
Reference source not found.  below presents the breakdown of energy 
consumption for the industrial and commercial sectors, per type of energy carrier. 
 
Table 21: Commercial / Industrial Fuel Demand Break down 
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The same breakdown can be illustrated in Figure 47 below. 
 

 
Figure 47: PLM Commercial / Industrial Sector Break down 

 
Coal contributes the largest portion of the energy consumption of this sector, 
mainly due to the smelter that is operational in the municipal area. 
 
The commercial and industrial sector within the PLM accounts for 39% of the 
municipality’s total energy demand. This can be contrasted with published data for 
the Sol Plaatjie, Ekurhuleni and Cape Town municipalities as per Table 22 below. 
 
Table 22: % Demand contribution by Industrial and C ommercial Sectors for various municipalities 
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7.3. Municipal Sector 

The municipal sector sources its energy requirements predominantly from 
electricity and liquid fuels, for their vehicles. 
 
The breakdown of the fuel usage for the municipality is presented in Table 23 and 
Figure 48. 
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Table 23: Municipality Energy Profile (GJ/Annum) 
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Electricity contributes the most significant proportion of the total energy needs of 
the local authority, followed by liquid fuels. The municipality does not make use 
any other type of energy carrier. 

 
Figure 48: Municipal Fuel Type Breakdown 

 
From an application perspective, the highest proportion of energy is used for 
street lighting purposes (43%). Transportation accounts for 34% of the total 
energy consumption, followed by the water and sewerage application. The 
remaining 2% consists of the municipal buildings consumption, including heating, 
ventilation, air conditioning and lighting. 
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Figure 49: Municipal Energy Usage 

7.4. Transport Sector 

The demand for liquid fuels within the Municipality was determined from a 
consideration of the total vehicle traffic, and average trip times. This data was 
sourced from the Municipality’s Integrated Transport Plan and the Operational 
Plan for the Polokwane Integrated Rapid Public Transport Network (IRPTN) and 
various other sources. 
 
The calculations are split between Freight Traffic and Passenger Traffic.  
Table 24 summarises the study results, the rest of the document provides more 
details as to how these results were obtained. 

 

Table 24: Summary of Findings 

 Polokwane  

Vehicle Kilometres Freight Traffic 245 367.0 

Vehicle Kilometres Passenger Traffic 3 948 500.67 

Total Vehicle Kilometres  4 193 867.67 

 

7.4.1. Freight Traffic 
For this section data from the SANRAL mega traffic yearbook 2011 was used. 
Major traffic corridors running through each of the municipalities were identified 
and traffic counts from a counting station on the specific route was used as an 
indication of the number of vehicles on the route. Because only freight traffic is 
considered in this section, only the Heavy Vehicle counts were used. In order to 
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compute the vehicle kilometres travelled on each route, the distance of the 
particular section of road is multiplied by the number of heavy vehicle counted at 
the counting station on the section. Heavy Vehicles can then be split in smaller 
categories namely; Short-, Medium- and Long Heavy Vehicles. The % split 
between these 3 categories is available in the data set, and is multiplied with the 
vehicle kilometres of all trucks to get vehicle kilometres for each category. 
The maps below illustrate the main routes identified and numbers the sections of 
road used for the calculations. 
 

 
Figure 50: Map of Polokwane main routes and road se ctions 

 
A Summary of the data and the calculations are given in the tables below: 

 

Table 25: Polokwane Heavy Vehicle Kilometres 

Road   Counting Distance  Avg Daily Trucks Vehicle Kilometers 

Section Route Station ID of Section (km) at Counting station All HV Short HV Medium HV Long HV 
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Road   Counting Distance  Avg Daily Trucks Vehicle Kilometers 

Section Route Station ID of Section (km) at Counting station All HV Short HV Medium HV Long HV 
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The following assumptions were made: 
·  Avg Daily Truck count at the counting station is assumed to be the average 

number of trucks present on the entire road section. 
·  Only main routes were considered - there may be heavy vehicle traffic on 

smaller roads that is not accounted for in this calculation. 
·  In Mbombela the N4 split into Section1 and Section 2 and then joins up 

again later. Traffic counts were only available for the N4 before the split, so 
it was assumed that traffic split 50/50 between section 1 and 2. The total 
was then used for section 3. 
 

7.4.2. Passenger Traffic 

In this section the National Household Travel Survey (NHTS) conducted in 2004, 
as well as the extension of the NHTS conducted in Gauteng, was used as data 
sources. Population sizes was obtained from the 2011 Census. In order to 
compute the vehicle kilometres travelled that is produced by passenger traffic, the 
following logic was used: 

a) People travel for a number of different reasons (purposes), for example to 
go to work, education or shopping. Each of these trip purposes has 
different characteristics in terms of the mode used and the distance of the 
trip, therefor traffic is firstly split according to trip purpose. 

b) Secondly, each trip purpose is split according to the modes used for that 
particular purpose.  

c) According to the mode used, average vehicle occupancy can be assumed 
to convert passenger trips to vehicle trips. 

d) Average travel times according to trip purpose and mode is available, these 
times are multiplied by the average speed of the particular mode used to 
give an average distance of each type of trip. 

e) Vehicle trips calculated in step 3 is multiplied with average distance 
calculated in step 4 to give Vehicle Kilometres for each mode. 
 

The following table gives a summary of the values obtained: 
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Table 26: Summary of Passenger traffic calculations  
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The following assumptions were made: 
 

·  Detailed data regarding trip durations and modal split for ‘shopping’ and 
‘visit’ was not available from the NHTS, these details were only provided for 
‘work’ and ‘education’ which are the two biggest trip purposes. The data in 
question is however available for Gauteng, and therefore it was assumed 
that Polokwane has the same modal distribution and typical durations for 
‘shopping’ and ‘visit’ as Gauteng. Because the Polokwane ‘shopping’ and 
‘visit’ cumulatively account for less than 25% of the total trips, the possible 
error caused by the assumption is regarded as allowable. 

·  The values in the following tables were assumed and used for all 
calculations: 
 

Table 27: Assumed Vehicle occupancy and travel spee d for all modes 
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·  The trip purpose ‘other’ is assumed to have the same modal split and 
typical durations as ‘visit’. 

·  The mode ‘other’ is assumed to have a travel speed of 10km/h and a 
vehicle occupancy of 2. 

·  The modes listed in Table 27 where not the only ones referred to in the 
NHTS, but to simplify all modes were categorised as the modes in Table 
27. For instance “lift club” is assumed to be a car and “company transport” 
is assumed to be a minibus or something with similar characteristics. 

7.5. Overall Energy Demand Picture for PLM 
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An overall energy picture for the municipality is presented below in Table 28 
 
Table 28: PLM Total Energy Supply and Demand (GJ/An num), for 2011 

�

�
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%����&����� 1,767,330 92,298.87 1,741,392 39,969 3,640,990 23% 

!�		�����
���
'�������� 1,485,677 41,757 4,394,179 302,630 6,224,244 39% 

"��
��(��&������ 81,763 23,724 18,033 123,520 1% 

#�
������� 2,085,467 3,943,503 6,028,971 38% 

(����������� 1,620 1,620 0.01% 

#��
�� 3,336,390 2,150,949 3,961,536 92,299 6,135,571 342,600 16,019,345 100% 

$����#��
�� 21% 13% 25% 1% 38% 2% 100% 

 
 
The commercial and industrial sector contributes the greatest portion of the total 
demand, at 39%, closely followed by the transport sector at 38%. The data 
presented in Table 28 can be graphically presented from two perspectives, a 
supply breakdown and a sectorial demand perspective, respectively in Figure 51 
and Figure 52 below. 
 

 
Figure 51: PLM Total Energy Supply by Carrier 

 

Carrie r 
Sector  
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Figure 52: PLM Total Energy Demand per sector 
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8. Energy Intensity 
Energy intensity is defined as the required units of energy necessary to produce a 
unit of GDP. A number of variables impact on a country’s energy intensity, such 
as climate, nature of industrial activities, and the actual energy efficiency of the 
country’s economic activities. 
 
South Africa has a relatively high energy intensity, compared to other world 
economies. To illustrate, in 2008, South Africa was the 42nd largest economy in 
the world, however was the 21st largest consumer of energy. The reasons for this 
high energy intensity have to do with the nature of the large industries in the 
country, including metals processing, and deep level mining, which are inherently 
energy intensive by nature. The other reason though is inefficient energy 
utilisation by various sectors. 26 
 
C0nsidering the PLM, the municipality’s energy intensity outlook is depicted in 
Table 29 below; 
 

Table 29: Energy Intensity 

Total Energy 
Supply (GJ) 

GDP (2011) 
R (million) 

Energy Intensity 
(GJ / R Million) 

RSA National 
Energy Intensity 
(GJ/R Million) 

16,019,345 19,9111,605 805 1864 
 

In perspective, Table 30 below presents the energy intensity of a selection of 
South African towns, including the metropolitan centres.27 
  

                                                      
26 DoE, National Energy Efficiency Trategy of the Republci of south Africa, 2008 
27 State of Energy in South African Cities, 2006, Sustainable Energy Africa 
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Table 30: Energy Intensity for Various RSA Cities 

 

 
Thus, the PLM’s energy intensity is comparable to the metropolitan municipalities 
such as Nelson Mandela, City of Tshwane, and City of Cape Town, and some 
non-industrialised municipalities such as Sol Plaatje. 
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9. Cost of Energy 
Table 31 below depicts the average cost per GJ for different energy carriers within 
the Municipality. Due to the unregulated pricing structure of carriers such as coal 
and LPG, the values presented are based on average pricing gleaned from a 
variety of outlets. The coal value is based on the price per ton at the retail level. 
 

Table 31: Cost of Energy carriers 
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It is notable from Table 31 above that the most attractive fuels, namely electricity 
and LPG, from an environmental point of view, are also the most expensive. This 
would suggest that for the short to medium term, energy intensive industries such 
as smelters will still find the usage of coal a more financially attractive option, in 
the exclusion of a consideration of the environmental impact arising from the 
usage of the carrier. 
 

The price of LPG is currently regulated at both the refinery and the retail end of 
the supply chain. 
From a refinery perspective, the price of LPG is controlled and regulated by the 
DoE at the refinery gate, by the imposition of a maximum transfer price, based on 
the 93 Octane Basic Fuel Price28. The current maximum refinery gate prices 
(MRGP) of LPG is R9,033.98/ton.  
 
At the retail level, the current price as indicated by one of the major outlets within 
the Polokwane Municipality is R245 per 9 kg, which equates to R 27, 222.22 per 
tonne. 
 
The current regulations impose a maximum retail price, however retailers can 
choose to sell the LPG at a lower price. 
 

                                                      
28 DOE, Discussion Document of the review of the maximum Refinery Gate Price of Liquefied 
Petroleum Gas 
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10. Environmental Analysis 
A key deliverable of the State of Energy Report is the identification and 
quantification of greenhouse gas emissions associated with the various energy 
activities in the municipality. This section presents the GHG profile of the 
Polokwane Municipality.  

10.1. Methodology 

The greenhouse gas emission profile for the municipality was derived from a 
consideration of the equivalent CO2 emissions that are attributable to the usage 
of a particular energy carrier. The emissions coefficients applied are based on the 
IPCC guidelines, presented in Table 32 below, with the exception of the electricity 
conversion factor, which is the Eskom grid factor, published by Eskom29. 
 
Table 32: CO 2e Derivation Coefficients 

Fuel Carrier Applicable Coefficient 
(Tons CO2e/GJ) 

Coal 0.0944 
Diesel 0.0739 
Electricity 0.27 
LPG 0.063 
Paraffin 0.0717 
Petrol 0.0692 

 
It is illustrative to consider the mix of power stations in the determination of the 
Eskom grid factor. Figure 53 below presents the Eskom grid factor, compared to a 
number of industrialised nations. The Eskom factor is relatively high, due to the 
predominance of coal fired power generation. It should be noted that Figure 53 
presents the grid factor in units of kgCO2 / kWh, whereas the Table 32 presents 
the same factor converted into Tons CO2 / GJ. 
 
 

                                                      
29 Eskom Factor, downloaded from www.eskom.co.za, 14 February 2013 
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Figure 53: Eskom Grid Factor and comparison with va rious countries 

 

10.2. Overall Profile 

Table 33 below presents the overall profile of the PLM greenhouse gas emissions, 
from both a fuel carrier and a sectorial perspective. The two perspectives are 
graphically presented in Figure 54 and Figure 55 respectively. 
 
 
Table 33: PLM GHG Emissions Profile 
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Figure 54: GHG Emissions per Carrier 

 

 

 
Figure 55: GHG Emissions per Sector 

10.3. Conclusions 

The GHG inventory reflected that coal was the main fuel type consumed by 
Industry followed by electricity and LPG. The GHG inventory reflected that the 
street lighting was the main source of GHG emissions by the Local Authority, 
which was followed by Municipal other and the Electricity Department. Missing 
data could change the overall reflection of what sectors produce the most GHG 
emissions. 
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The GHG inventory gives an indication of which sectors are contributing to GHG 
emissions. A sector by sector analysis provides the baseline scope from which 
trends can be deduced. In this instance the Polokwane Municipality, in particular 
the Industry Sector is reliant on coal which contributes significantly to GHG 
emissions. A by-product of coal is CH�  and N� O which also have a significantly 
higher GWP than CO� .  
 
Reduction in the consumption of this fuel type would reduce a significant GHG 
emission. Coal is seen as the greatest contributor to GHG emissions within the 
Polokwane Municipality followed by electricity.  



 

 

 Project 108487 | File Household Survey Analysis Polokwane| 28 June 2013 | Revision Rev 0| Page 87 

 

11. Energy Efficiency Programmes 
The Polokwane Municipality has engaged in a number of energy efficiency 
improvement projects as outlined below. 

11.1. Street lighting Retrofits 

The street lighting retrofit programme entailed the replacement of older inefficient 
street lighting luminaires with modern higher efficiency units. 
 
An independent verification of the efficacy of the programme was undertaken by 
the University of Johannesburg Measurement and verification team, and the 
outcome of this exercise proved that the intended savings, both from a capacity 
(MW) and energy (MWh) has indeed been achieved. 
 
The project savings are as follows; 
 
Capacity Decrease (Peak period) 0.669 MW 
Annual Energy Saving 2889 MWh 
 

11.2. Polokwane Municipality Heat Pump Retrofit 

The objective of this project was to replace the old conventional air conditioning 
units within the Civic Centre, with high efficiency DC inverter type heat pump 
console units. In particular, interventions were undertaken at the following 
buildings; 

a) The 9 storey Tower block (Civic Centre)-Area A 
b) The West and East Wings (Civic Centre)-Area A 
c) Mankweng Traffic Office-Area B 
d) Mankweng Tax and Rates Office – Area B 
e) Sebayeng Dikgale Office – Area B 
f) Environmental management – Area B 
g) Sports & Recreation – Area B 
h) Licensing Department – Area B 
i) Fire Brigade – Area B 
j) Electrical Workshop – Area B 
k) Mechanical Workshop – Area B 

 
The achieved savings are as follows; 
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Capacity Decrease (Evening Peak) 0.045 MW 
Capacity Decrease (Morning Peak) 0.054 MW 
Annual Energy Saving 295 MWh 
 

11.3. Block Tariffs 

The PLM has implemented a block tariff scheme, to provide an efficiency signal to 
electricity consumers. This is in line with the NERSA approved Inclining Block 
Tariff (IBT) scheme, which came into effect in February 2010.  
 

 
Figure 56 : PLM Block Tariff Example 

11.4. Other Projects 

The Municipality has also embarked on other energy efficiency measures, one 
notable example being the retrofitting of conventional traffic signal lamps with 
higher efficiency Light Emitting Diode (LED) technologies. 
In general, the quantum of energy reduction that can be expected from the 
implementation of this technology is 240 watts per traffic light, assuming a 
standard traffic light consisting of three colour signals. The 240 watt saving is 
based on the replacement of a 100 watt halogen lamp with a 20 watt LED unit. 
 
A rough estimate of the annual energy saving therefore for a single traffic light is 
2000 kWh per annum. This can be a significant energy saving for a large city with 
a large number of traffic lights. 
 

11.5. Energy Services Companies 

Energy Services Companies (ESCOs) are private owned business entities that 
offer energy management services to various clients, including the industrial, 
commercial, and even residential sectors. The ESCO typically offers a full turnkey 
package, which will encompass a comprehensive energy audit, design, equipment 
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procurement, installation, commissioning, operations and maintenance of the 
energy saving equipment or systems. In most instances, the ESCO also offers 
financing and concomitant performance guarantees. 
 
In the South African arena, ESCOs are accredited via the Eskom Integrated 
Demand Management (IDM) programme. The typical process is that an ESCO 
approaches a potential client, to implement energy efficiency measures. 
Subsequent to undertaking the initial audit, a proposal is submitted to Eskom IDM 
for funding, and the project implemented subsequent to the approval of the 
proposal by Eskom IDM.  
 
A search undertaken on the Eskom Demand Side Management website indicates 
that there is only one registered Energy Services Company within the 
Municipality. 
 
An intensification of energy efficiency implementation programmes within the 
municipality, both at a Provincial, Municipal and private sector level, should create 
business opportunities for ESCOs, concomitant with the National Energy 
Efficiency Strategy goal stated as follows; 
 

Goal 2: Job Creation 
Studies show that jobs will be created by the spin-off effects of energy 
efficiency implementation. Improvements in economic performance, and 
uplifting the energy efficiency sector itself, will inevitably lead to nationwide 
employment opportunities. 
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12. Municipal Strategic Energy Issues 

12.1. Municipal-Wide Issues 

12.1.1. Institutionalisation of Energy 
All too often energy issues within public (and private) institutions and organisation 
as are equated with electricity. However, energy cuts across all functions within 
the municipality, and as such needs to be addressed at an appropriate 
management level in order to address this cross-cutting nature. 

12.1.2. Access to Energy Data 

The gathering of accurate data on energy is a difficult process. The municipality 
would need to further engage particularly the large power users, on reporting 
mechanisms that will satisfy their need for confidentiality. Internally, the 
municipality will also need to look at establishing more robust energy data 
collection and management systems.   
 

12.2. Households 

12.2.1. High cost of Electricity 

The PLM low income households have expressed a perception that the electricity 
tariffs are high. To attempt to quantify this perception, a rough analysis of the 
average annual expenditure compared to the household annual income was 
undertaken below.  
 
The average cost of energy for a single household in PLM is made up as follows: 
 
Table 34: Average Expenditure on Electricity per Ho usehold 

Electricity No of 
Households 

MWh Average MWh Average 
Expenditure 

Domestic Pre-paid 32867 157987 4.81 R 2259.22 

Domestic 
Conventional 21132 106841 5.06 R 2376.27 

 



 

 

 Project 108487 | File Household Survey Analysis Polokwane| 28 June 2013 | Revision Rev 0| Page 91 

 

Given the income profile of the Municipality, the above average suggests that 
31% of the total number of households spend close to 10% of the household’s 
annual income on electricity alone. 
 
This notion of potentially unaffordable electricity tariffs for the low income 
household groups is further supported by the findings of the mini-survey 
undertaken on the 200 households. 
 

12.2.2. Implementation and Enforcement of the SANS 
204 Standards 

Currently the PLM does not have jurisdiction over the delivery of housing. 
However, the municipality does have jurisdiction over the approval of housing 
plans and the enforcement of adequate building standards. An effective 
intervention by the municipality towards a more efficient residential sector would 
be the adoption of the SANS 204 standards as a prerequisite for building planning 
approval. 

12.3. Transport Sector 

12.3.1. Private Transport Issues 

The PLM’s ITP alluded to the congestion currently experienced within the 
Polokwane CBD. The transport sector accounts for the second proportion of 
energy consumption within the PLM, at 38% of the total energy consumption. 
Greater emphasis on public transport and awareness campaigns could support 
the reduction of private vehicle usage. 

12.3.2. Public Transport Issues 
The municipality’s Integrated Transport Plan presents a noteworthy issue that 
within the municipality there are public transport routes that are actually over-
supplied, leading to a decision not to issue further public transport licences for the 
interim. 
 
However, there is a concomitant concern that, within the CBD and urban areas, 
the current public transport facilities are not up to a standard that could effect a 
behavioural change by consumers to switch from private vehicle usage to public 
transport. It is envisaged that initiatives such as the planned Rapid Bus Transport 
system will go a long way to alleviate congestion on the CBD roads by enabling a 
higher rate of public transport usage. 
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12.4. Industrial and Commercial Sectors 

The key issues concerning the industrial and commercial sectors are; 
 

12.4.1. High consumption of coal 

The high consumption of coal by the industrial and commercial sectors 
leads to a relatively high “carbon footprint”.  This sector accounts for 43% 
of all the GHG emissions of the municipality. The air quality reports 
compiled by the municipality also show relatively high levels of NOx and 
SOx gases, which are detrimental to public health. 
 

12.4.2. Data Availability 

Significant challenges were experienced to acquire data from the 
commercial and industrial sectors. Whilst the large power users were fairly 
open to declaration of total fuel supply, they were not amenable to 
indicating the usage of the different types of fuel. 

12.5. Renewable Energy  

Of the three renewable energy resources that are available within the PLM, it 
appears that solar energy shows the greatest promise for  a medium to large 
scale rollout of various developments, from large scale solar farms, solar water 
heaters rollouts, to micro-scale solar PV plants, even at a household level. 
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13. Legislative and Policy Analysis 

13.1. Introduction 

Before a study can be done on the documents that have an influence on energy 
efficiency in Polokwane some terminology needs to be understood.  Of this the 
ambit of energy efficiency itself is the most important. 
The IRP2010 defines energy efficiency as:  
 

“the effective use of energy to produce a given output (in a production 
environment) or service (from a consumer point of view), i.e. a more 
energy-efficient technology is one that produces the same service or output 
with less energy input.” 

�
Energy efficiency is defined in the National Energy Efficiency strategy as the use 
of practises that will make an efficient energy use possible and so doing lead to 
social, environmental and economic sustainability.  The goals of this strategy are: 
 
Social sustainability  Environmental sustainability  Economic sustainability  

Improve health of the nation Reduce environmental 
pollution 

Improve industrial 
competitiveness 

Job creation Reduce CO2 emissions Enhance energy security 

Alleviate energy poverty  Reduce the necessity for 
additional power generation 
capacity 

�

It is held that all these goals can be achieved through energy efficiency measures. 
It is important to understand that energy efficiency is not the same as the saving 
of energy or renewable energy.   
Renewable energy brings the possibility to create an appropriate energy mix in a 
country that will lead to an eventual increase in efficiency of energy use. 
   
Energy saving means to use less energy, i.e. switching off lights or water pumps.  
This option is not desirable.  This is because often a more efficient use of energy 
(i.e. using more efficient lighting or water pumps) can create the same savings 
without reducing the productivity of the particular sector. 
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The positive aspect of energy efficiency (in contrast to energy saving or 
renewable energy) interventions is that it is a measure that is beneficial to all role 
players as it leads to a lower expenditure over the long run. 
 
This section of the State of Energy Report examines areas in policy, legislation, 
regulations and strategies that aim to improve energy efficiency that will 
eventually lead to greater sustainability.  This is done with particular reference to 
Polokwane. 
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Nr Document  Key 
words 

Influence  on energy efficiency  Importance to 
local 
authorities  

International Considerations  
 
1 

 
Kyoto Protocol 

 

All sectors 

 

The Kyoto Protocol was adopted in December 1997. The Protocol creates legally binding 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 Clean Development Mechanism (CDM) allows emission reduction projects that assist in creating sustainable 
development in developing countries. The CDM includes, amongst others, projects in the following sectors: 

 

-End use energy efficiency projects; 

-Supply-side energy efficiency improvements. 

 

The CDM can positively contribute towards the sustainability objectives of a developing nation by increasing awareness 
of energy efficiency and environmental issues. 
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National Considerations 
White Papers  
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1 

 
The White 
Paper on 
Energy Policy, 
1998 

 
Household 
 
Industry  
 
Mining 
 
Commerce 

 
The White paper on energy was published 15 years ago but still remains one of the main documents when it comes to 
the directing of the energy sector in South Africa.  In a municipal context it is important as it highli ghts the areas 
which government deems as appropriate for energy ef ficiency interventions.  
 
This document states that: 
“Significant potential exists for energy efficiency improvements in South Africa. In developing policies to achieve greater 
efficiency of energy use, government is mindful of the need to overcome shortcomings in energy markets, but without 
unduly interfering with market forces.” 
 
This white paper gives a mandate to the Department of Minerals and Energy (DME) to promote Energy Efficiency 
through various means. 
 
This paper realised that the first way to implement energy efficient measures was to put standards and appliance 
labelling in place. 
 
This white paper also provided a mandate for the National Energy Efficiency Strategy. 
 
The white paper states that energy efficiency needs to be promoted in households, as this will increase disposable 
income and benefit the environment.  This has a direct relation to housing as well:   
“Building thermally efficient low cost housing presents an opportunity to promote energy efficiency and conservation.”  
As such government committed itself to the promotio n of energy efficiency awareness in households.  Th is can 
however only be done through local municipality par ticipation.  
 
It is also stated that energy efficiency needs to be promoted in industry, mining and commerce. This greater efficiency 
will provide financial and environmental benefits, with industry becoming more internationally competitive.  
 
Energy efficiency is also paramount when it comes to the use of coal by industry, commerce and households.  Through 
improved processes and appliances the environmental impact of coal combustion can be reduced.  It is of particular 
importance for the municipality of Mbombela to take  cognisance of this as the province in which it is situated 
relies on coal, as a natural resource of production , to a great extent.  It will accordingly be pruden t to have local 
policies in place.    
 

 
High  
 
Enabling 
document for 
Energy 
Efficiency 
Strategy of 
South Africa  

 
2 

 
White Paper on 
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Integrated 
Pollution and 
Waste 
Management for 
South Africa, 
2000 
 

Waste 

 

Pollution 

This white paper is a subsidiary of the White Paper on Environmental Management Policy for South Africa and supported 
by the National environmental Management Act.  This policy aims to minimise waste, which will in turn lead to a more 
efficient use of energy.  The policy also focuses on cleaner production.  It states that the move to pollution prevention 
also leads to using energy more efficiently.  This influences municipalities as they must work to gether with 
provincial government to draft waste management str ategies.  Local authorities must also submit integr ated 
waste management plans.  It is stated that provinci al and local government must operate within this po licy.  

Medium  

 

Municipalities 
have to 
create 
necessary 
policies and 
operate 
within this 
policy 

 

 
3 

 
White Paper on 
Renewable 
Energy, 2003 

 

Industry 

 

Households 

 

Solar  

 

Lighting 

 

Thermal 

 

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.   

Under the strategic goals of this document it is stated that knowledge of renewable energy and energy efficiency needs 
to be increased to so doing increase their use. 

The white paper states that expenditure on energy constitutes some 15% of South Africa’s GDP. Therefore energy 
efficiency is an important facet of integrated energy planning. The greatest potential for energy efficiency interventions 
are in the industrial and household sectors. Coal and electricity constitute the bulk of energy consumption in the 
industrial sector. Electricity and fuel wood dominate the household sector with coal, paraffin and LPG, also playing a 
substantial role. In both sectors these fuels are used primarily for thermal purposes (heating and processing). 

Thermal requirements can easily be addressed via in terventions on local level.  Widespread installatio n of solar 
water heating in industrial and commercial building s and houses has the potential to defer the need fo r building 
new power plants, as the combined heating requireme nts consume the energy produced by three average 
power stations. 

 

High 

 

It sets out 
specific 
interventions 
that can be 
attempted by 
municipalities
. 
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Thermally efficient housing can reduce household space heating requirements. The Department of Housing in 
collaboration with the Department of Minerals and Energy has developed appropriate guidelines for the construction of 
thermally designed housing incorporating passive solar design.  The enforcement of this through local authorities 
are however paramount. 

The following measures are required by the household sector to improve energy efficiency :  

·  Regulation of no-cost energy efficiency measures in housing (incorporating passive solar design),  
·  heat insulation and air tightness measures in homes,  
·  replacement of electric geysers by solar water heaters,  
·  more efficient home electrical appliances as a result of appliance labelling and enforcement of standards, 
·  energy efficient lighting (compact fluorescent lights). 
·   

Local government can play a large role in this by e nsuring the existence of applicable by laws, educat ion 
programs and policies.  

 
4 

 
National Climate 
Change 
Response White 
Paper 

 

Household 

 

Industry 

 

Public, 
commercial 
and 
residential 
buildings. 

 

Transport 

 

According to this document South Africa stands to be effected immensely by climate change.  As a result certain 
responses need to be put in place. 

 

This document marks local government as an importan t part in the fulfilment of the policy.  It states that climate 
response is to be integrated into local government through their Integrated Development Plans.   This white paper 
sets out various measures government will adopt and many of these involve energy efficiency. 

 

The plan states that certain challenges are encountered with regard to urban settlements that impacts on energy 
efficiency.  In response to this South Africa will:  

 

·  implement low-cost housing,  
·  ensure access to affordable lower-carbon public transport systems,  

 

High 

 

This 
document 
sets out 
specific 
flagship 
programs for 
energy 
efficiency. 
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·  incorporate thermal efficiency into designs and  
·  use climate-resilient technologies. 

 

The white paper also sets out some goals when it comes to the mitigation of emissions that cause climate change.  The 
main opportunities for mitigation consist of energy efficiency, demand management and moving to a less emissions-
intensive energy mix, with consequent economic benefits of improved efficiency and competitiveness as well as 
incentivising economic growth in sectors with lower energy intensities. 

 

The white paper state that policy decisions on new infrastructure investments must consider climate change impacts to 
avoid the lock-in of emissions-intensive technologies into the future. However, in the short-term, due to the stock and 
stage in the economic lifecycle of existing infrastructure and plant, the most promising mitigation options are primarily 
energy efficiency and demand side management, coupled with increasing investment in a renewable energy programme 
in the electricity sector. 

 

In the medium-term, the mitigation options with the biggest mitigation potential are: significant up scaling of energy 
efficiency applications, especially industrial energy efficiency and energy efficiency in public, commercial and residential 
buildings and in transport. 

 

Three flagship programs envisaged by this white paper will now be briefly touched upon. 

 

The Renewable Energy Flagship program 

The Renewable Energy Flagship Programme is inclusive of a scaled-up renewable energy programme, based on the 
current programme specified in the IRP 2010. The programme will be informed by enhanced domestic  
manufacturing potential and the implementation of e nergy efficiency and renewable energy plans by loca l 
government . 
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Furthermore, the Department of Energy’s (DoE) solar  water heating programme will be expanded through, 
amongst others, the promotion of the domestic suppl y of products for solar heating with support from t he DTI 
to build local manufacturing capacity. 

 

The Energy Efficiency and Energy Demand Management Flagship Programme 

As part of the Energy Efficiency and Energy Demand Management Flagship Programme, the DoE will continue to 
develop and facilitate an aggressive energy efficiency programme in industry, building on the experience of Eskom’s 
Demand Side Management programme and the DTI’s National Cleaner Production Centre, and covering non-electricity 
energy efficiency as well. 

 

A structured programme will be established with appropriate initiatives, incentives and regulation, and a well-resourced 
information collection and dissemination process. A residential energy efficiency programme will also be included, 
consisting of two parts: 

 

• The development of appropriate initiatives, incentives and regulations will be finalised by the DoE and the DTI. 
Furthermore, the development of energy specifications for low-income housing will be determined through the National 
Sustainable Settlements Facility under the Department of Human Settlements. 

 

• Regulation of commercial and residential building standards to enforce green building construction practices. The 
National Regulator for Compulsory Specifications in conjunction with the National Home Builders Registration Council 
will ensure that building construction and operation conform to green building requirements, including measures such as 
controlled ventilation, using recycled material, solar power, etc.  

 

A government building energy efficiency programme led by the Department of Public Works that initiates energy and 
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emissions audits of all government buildings and facilities will be developed. It will develop comparable indicators and 
benchmarks, and make appropriate interventions. The programme will include lead programmes for key government 
buildings, including Parliament and the main government buildings in Pretoria. Ambitious goals for energy efficiency 
will be set for all new government buildings. 

 

The Transport Flagship Programme 

As part of the Transport Flagship Programme, the De partment of Transport will facilitate the developme nt of an 
enhanced public transport programme to promote lowe r-carbon mobility in five metros and in ten smaller  cities 
and create an Efficient Vehicles Programme with int erventions that result in measurable improvements i n the 
average efficiency of the South African vehicle fle et by 2020 . 

 

Furthermore, the planned rail re-capitalisation programme is considered an important component of this Flagship 
Programme in so far as it will facilitate both passenger modal shifts and the shift of freight from road to rail. Initially led by 
the Department of Transport, the programme will also include a Government Vehicle Efficiency Programme that will 
measurably improve the efficiency of the government vehicle fleet by 2020. It will encourage new efficient-vehicle 
technologies, such as electric vehicles, by setting procurement objectives for acquiring such vehicles. 

 

 
5 

 
White Paper on 
transport 

 

Transport 

 

Fuel 

 

The vision for South African transport is of a system which will: 

 

"Provide safe, reliable, effective, efficient, and fully integrated transport operations and infrastructure which will best meet 
the needs of freight and passenger customers at improving levels of service and cost in a fashion which supports 
government strategies for economic and social development whilst being environmentally and economically sustainable." 
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In terms of the RSA Cons titution the National Government is not directly co ncerned with the relationship 
between provincial and local governments. The metro politan conurbations in particular are however of m ajor 
importance and a large proportion of South Africa's  transport activities take place within metropolita n areas. 
Institutional arrangements should recognise this. G overnment is committed to the principle of subsidia ry. 

 

The provision of transportation infrastructure and the operation of the transportation system have the potential for 
causing damage to the physical and social environment through atmospheric or noise pollution, ecologic damage, and 
severance. Government is cognisant of these dangers. The Department of Transport is committed to an integrated 
environmental management approach in the provision of transport. Potential environmental issues will be identified and 
addressed, taking into consideration the costs and benefits associated with alternatives. These costs and benefits will be 
quantified in both economic and sustainability terms.  

 

The South African transportation system is heavily dependent on non-renewable energy sources. Government will make 
responsible choices, and minimise unnecessary travel, although it will not take steps to cut fuel usage in a manner which 
harms the economy. Differentials between the prices of diesel, and of unleaded and leaded petrol, will be addressed as a 
means of encouraging the use of more efficient and less environmentally harmful fuels. 

 

Environmental sustainability will be a key measure in investment decisions. Investments in infrastructure which will not 
build economic efficiency or where infrastructure is unsustainable will be discouraged. Investments in infrastructure 
which promote energy efficiency, and the least consumption of resources, will be favoured. 
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6 

 
White paper on 
water policy 

 

Water 

 

This paper states that water use should be as efficient as possible.  Local government have to look at the way they 
use, and often waste water.  The paper admits that serious impacts might be beyond the scope of local 
government and in these cases the national departme nt should provide assistance .  This may be broad enough to 

 

Low 

 

Not many 
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warrant intervention on energy efficiency matters. areas of 
applicability 

�

Policy documents  
 
1 

 
NERSA 
Demand Side 
Management 
(DSM) Policy 

  
This policy identified problems with peak generation capacity of electricity as well as the inefficient end use of electricity.  
It also implemented the Energy Efficiency and Demand Side Management (EEDSM) programmes through Eskom.  As a 
result NERSA was tasked with compiling a EEDSM policy.  This policy manages the development of EEDSM plans. 
 
DSM refers to a process by which electric utilities in collaboration with consumers achieve predictable and sustainable 
changes in electricity demand. These changes are effected through a permanent reduction in demand levels (energy 
efficiency) and time-related reductions in demand levels (load management). 
 
As municipalities are regularly the sole suppliers of electricity they play a paramount role in the en forcement of 
DSM.  

 
Medium 
 
Local 
government 
can play a 
role on the 
end side of 
this policy 
but cannot 
do much to 
affect is. 
 

 
2 

 
Policy to support 
the Energy 
Efficiency and 
Demand Side 
Management 
Program for the 
Electricity 
Sector through 
the Standard 
Offer Incentive 
Scheme (2010) 

 
DSM 
 
 

 
It is the express intention of this policy to give regulatory certainty to these provisions in the Electricity Regulation Act and 
in the Energy Act. 
 
Objectives of the EEDSM Policy 
This policy intends to stimulate energy efficiency through (i) enabling regulations and institutional governance structures, 
and (ii) introducing targeted financial incentives. Accordingly, the objectives of this policy are to: 
 

·  Provide the framework regarding the regulator’s role and responsibility pertaining to various EEDSM 
interventions. 

·  Provide for the integrated resource plan to include a resource standard for energy efficiency, to ensure that the 
“first fuel” option relating to energy efficiency is exploited ahead of more expensive supply side options; 

·  Provide the framework for a tariff-based financial incentive (the standard offer) necessary to stimulate energy 
efficiency; 

·  Introduce a governance structure for the standard offer model for financing EEDSM interventions, including the 
respective roles and responsibilities of various role players; 

 
Medium 
 
This policy 
impacts on 
what local 
authorities 
must do, as 
indicated by 
national 
government.  
As a result 
there is not 
much space 
for 
intervention 
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·  Provide for regulatory certainty regarding the scope and extent of tariff-based financial incentives for EEDSM; 
and 

·  Provide the framework for the setting of targets relating to various EEDSM interventions in the domestic, 
commercial and industrial sectors. 

 
Energy efficiency interventions supported under the standard offer 
 
1) Public facilities and housing programme 
This programme shall cover all government-owned buildings (particularly hospitals and clinics, prisons, military barracks, 
offices etc.) and private residential dwellings. Commercial buildings targeted under this program include offices, hotels 
and other hospitality facilities, employee compounds at mines, refineries and power stations etc. 
 
Existing housing developments are also included, and SWH, ceiling insulation and efficient lighting shall be the key 
interventions. Generally, interventions in respect of the building envelope shall include efficient lighting, insulation 
improvement, more efficient HVAC systems, installation of lighting and motion sensors etc. 
 
The standard offer shall be rebated in respect of the verified energy savings that have been achieved i.e. subject to the 
performance of the ESCO. The verification protocol shall be determined and ratified by NERSA. 
 
2) Building energy codes 
New building codes are due to be introduced in 2010, in terms of which the energy efficiency standard will also be made 
compulsory for all new buildings. The distinction between this program and above is that this relates to new buildings, 
and not to retrofitted buildings. Once the building codes are promulgated into a compulsory standard, the standard offer 
rebate shall not be applicable in respect of energy efficiency interventions in those buildings. 
 
3) Solar water heating 
The standard offer rebate shall apply, except that a further qualification shall be introduced. 
 
4) Energy Conservation Scheme 
The Energy Conservation Scheme is critical as part of a contingency plan for the industrial sector, to conserve energy in 
the event that an electricity load shedding risk materialised.  
 
Local government will play a large role in ensuring  that there guidelines are adhered to. 
 

or change to 
the policies. 
 
The actual 
implementati
on and effect 
of these 
policies will 
however be 
large. 
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3 

 
Integrated 
Resource Plan 
(2010) 

  

This document is largely driven by the fact that a high carbon future will lead to economic disadvantages and social risks.  
As a result an integrated energy planning approach is required to achieve an optimal energy mix.  This will however not 
address the problem of increased base load energy as renewable sources are variable.  The solution seems to be 
demand management approaches which will contribute greatly to energy efficiency.  As such energy efficiency is stated 
as a policy issue in this document. 

 

This plan has large implications for local governme nt as it forms the largest part of consumer energy usage in 
the national forecast.  This plan lacks city specif ic strategies and targets when it comes to energy e fficiency.  It 
also does not include transmission and distribution  capacity modelling which may have had an influence  on 
efficiency management. 
 

 
High  
 
Enabling 
document for 
Energy 
Efficiency 
Strategy of 
South Africa 

 
4 

 
New growth 
Path 

 

All sectors 

 

Jobs 

 

Employmen
t 

 

Infrastructu
re 

 

 

This plan states that, amongst others, to create more jobs the potential of new economies needs to be seized.  This is 
held to be an opportunity for sustainable employment creation.  One of the main strategies to do this is to provide 
comprehensive support for energy efficiency and renewable energy 

 

The new growth path puts technological innovation at the core for sustainable employment creation.  The New Growth 
Path targets 300 000 additional direct jobs by 2020 to green the economy, with 80 000 in manufacturing and the rest in 
construction, operations and maintenance of new environmentally friendly infrastructure.  

 

The potential for job creation rises to well over 400 000 by 2030.  Additional jobs will be created by expanding the 
existing public employment schemes to protect the environment, as well as in production of bio�fuels. A further 100 000 
new jobs are targeted by 2020 in the knowledge intensive sectors of ICT, higher education, healthcare, mining�related 
technologies, pharmaceuticals and biotechnology. 

 

Medium 

 

The growth 
path outlines 
the jobs that 
can be 
created 
through the 
green 
economy and 
states that 
local 
government 
is important 
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Local government is noted as an important to suppor t the initiatives in the New Growth path and correc t 
positioning by a local authority may lead to nation al level projects in these areas.  

 

so support 
the initiative. 

 
5 

 
Electricity 
Pricing Policy of 
the South 
African 
Electricity 
Supply industry 
(2008) 

 

Electricity 
prices 

 

Demand 
side 
manageme
nt 

 

Tariffs 

 

Licenses 

 
A number of legislative developments since 1996, which have a direct influence on an Electricity Pricing Policy (EPP) for 
the electricity industry, became applicable. It is important to mention these briefly because of their relevance for EPP. 
They are: �

·  Constitution of SA, 1996.  
·  Public Finance Management Act, 1999.  
·  Local Government Municipal Systems Act (LGMSA), 2000.  
·  Eskom Conversion Act of 2001.  
·  Municipal Finance Management Act, 2003.  
·  National Energy Regulation Act, 2004.  
·  Electricity Regulation Act, 2006.  
·  Municipal Fiscal Powers and Function Act, 2007.  
·  Electricity Regulation Amendment Act, 2007.  

 

When it comes to tariffs they should promote overall economic demand and supply side efficiency and be structured to 
encourage sustainable, efficient and effective use of electricity. 

 
Current electricity usage behaviour is based on many distortions. Some of the undesirable patterns of behaviour caused 
by the distortions are: �

·  A general wastage of electricity by all groups of customers.  
·  Almost no recovery of waste energy for electricity generation or re-use in plants.  
·  Use of electricity for water heating without any solar support.  
·  Swimming pools using electricity for water heating, rather than solar installations.  
·  Building of factories, businesses, shops and houses with very little consideration for efficiency and the 

 

High 

 

This 
document is 
about the 
price of 
energy, and 
as such it 
influences on 
local 
government 
who buys 
energy. 
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environment.  
·  RDP houses being built as energy drains, e.g. not facing north, no big windows to the north for good light and 

heat and corrugated iron roofs without any ceilings or added insulation.  
 

By addressing these problems energy efficiency can easily be enhanced. 

 

This is important as local municipalities buy elect ricity and as a result the way that this energy is priced is 
important to them. 

 

Strategies  
 
1 

 
The National 
Energy 
Efficiency 
Strategy South 
Africa (as 
continually 
updated) 

 
Households 
 
Transport 

 

The Strategy notes that South Africa had the worlds 42nd biggest GDP in 2006, but was the world’s 21st largest user of 
energy.  This disparity needs to be addressed through energy efficiency strategies, because it seems that the country is 
spending energy unnecessarily which amounts to wastage. 

 

There are several areas of overlap between Renewable Energy and Energy Efficiency that warrant a brief discussion.  

 

A widespread installation of solar water heating in industrial and commercial buildings and houses has the potential to 
defer the need for building new power plants, as the combined heating requirements of these sectors consume the 
energy produced by three average power stations.  

  

Thermally efficient houses designed to save energy can reduce household space heating requirements. The Department 
of Housing in collaboration with the Department of Minerals and Energy has developed appropriate guidelines and the 
SANS 204 standard for the construction of thermally designed housing incorporating passive solar design.  

 

High 

 

This policy 
looks at 
South African 
energy 
efficiency as 
a whole and 
outlines 
where local 
government 
has a role to 
play. 
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The household sector requires the following measures:  

 

·  Regulation of low-cost energy efficiency measures in housing;  
·  Incorporating passive solar design;  
·  Heat insulation in homes;  
·  Replacement of electric geysers by solar water heaters.  

 

These measures can be enhanced by local government by laws and enforcement. 

 

Currently the Department of Housing is re-appraising its subsidised housing strategy in preference of quality rather than 
quantity and will revise the Housing Code to incorporate heat insulation. A similar approach has been followed with the 
SANS 204 energy efficiency standards developed by SABS for both buildings which are naturally ventilated (such as 
houses) and for office buildings that are artificially ventilated.   

 

The implementation of the measures mentioned above will clearly reduce the need for power, mostly during periods of 
peak demand e.g. solar water heating, heat insulation, passive solar design; and can therefore be viewed as energy 
efficiency interventions which reduce demand. As such DME would view such projects as eligible for funding from 
appropriate sources, such as the Eskom DSM Fund.  

 

In terms of bio-fuels the Transport Sector presents an important opportunity for exploring energy efficiency measures in 
the fuel mix in road freight. Renewable power in rail freight using regenerative braking systems in locomotives will be 
investigated (which also provide a means of generating power for the National Grid).  

 

Raising awareness regarding the economic benefits of energy efficiency and renewable energy is an important step in 
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increasing the market demand for these technologies. The development of an information strategy for both energy 
efficiency and renewable energy is therefore an immediate short-term priority. 

 

In excess of 50% of all energy efficient measures fall within these no-cost low-cost categories.  Local municipalities 
thus have a tremendous role to play in educating co mmunities about possible efficiencies. 

 

 
2 

 
The National 
Business 
Initiative Energy 
Accord 
 

 

Business 

 

Industry 

 

This accord is a voluntary agreement between industry signatories and the Department of Minerals and Energy.  This 
document acknowledges that improvements in energy efficiency are needed to provide for electricity capacity shortages, 
environmental concerns and international competitiveness. 

 
This type of document can be beneficial to municipa lities if local industries become involved. 
 

 

Low  

 
3 

 
Electricity Basic 
Services 
Support Tariff 
(Free basic 
electricity) policy 
for the Republic 
of South Africa 
(2003) 
 

 
Free basic 
electricity 
 
Household 

 
This policy provides 50kWh per month to poor households.  As this is a small amount energy efficiency considerations 
play an important role to ensure that this quota is used adequately.  An example of this would be energy efficient lighting.  
As municipalities have to implement these services it is important to take cognisance of this policy . 

 
Medium  

 
4 

 
National 
Development 
Plan 

 
All sectors 

 
This plan supports the move to a low carbon economy as well as incentives to raise energy efficiency. 
 
This plan has a few targets with specific reference to energy efficiency: 
 

·  A target of 5 million solar water heaters by 2030 

 
Medium  



 

 

 Project 108487 | File Household Survey Analysis Polokwane| 28 June 2013 | Revision Rev 0| Page 110 

 

·  Building standards that promote energy efficiency 
·  Simplifying the regulatory regime to encourage renewable energy, regional hydroelectric initiatives and 

independent power producers 
 

Legislation  
 
1 

 
Constitution of 
the Republic of 
South Africa 

 
Air pollution 

 

Building 
regulations 

 

Electricity 
and gas 
reticulation 

 

Local 
tourism 

 

Municipal 
planning 

 

Municipal 
public 
transport 

 
Water and 

 

The constitution provides for municipalities to imp lement renewable and energy efficient measures: 

 

Section 152 - Objects of local government 

(1) (b) to ensure the provision of services to communities in a sustainable manner 

      (c) to promote social and economic development 

      (d) to promote a safe and healthy environment 

 

Section 153 - Developmental duties of municipalities 

A municipality must – 

(a) structure and manage its administration and budgeting and planning processes to give priority to the basic needs of 
the community and to promote the social and economic development of the community 

 

Section 156 – Powers and functions of municipalities 

Powers and functions of municipalities refer to Schedule 4 Part B and Schedule 5 Part B which refer to functional areas 
of concurrent competence which are local government matters.  

 

Many of these are related to energy and climate change issues, such as: 

 
High  
 
Enabling 
document for 
Energy 
Efficiency 
Strategy of 
South Africa. 

 

Even though 
energy 
efficiency is 
not directly 
stated in the 
constitution, 
the results 
that energy 
efficiency 
brings about 
are. 
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sanitation 
systems 
 

Refuse 
removal, 
refuse 
dumps and 
solid waste 
disposal 

 

Street 
lighting 

 
Traffic and 
parking 

 

Schedule 4 Part B 

Air pollution 

Building regulations 

Electricity and gas reticulation 

Local tourism 

Municipal planning 

Municipal public transport 

Water and sanitation systems, etc. 

 

Schedule 5 Part B 

Refuse removal, refuse dumps and solid waste disposal 

Street lighting 

Traffic and parking, etc. 

 

When the areas that local government can affect is managed in an energy efficient way this can lead to  
tremendous gains. 

 

Section 24 and 26 places a responsibility on local government to ensure energy efficiency as it will e ventually 
lead to other sustainability effects. 
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Section 24: 

Everyone has the right - 

(a) to an environment that is not harmful to their health or well being and 

(b) to have the environment protected, for the benefit of present and future generations through reasonable legislative 
and other measures that: 

    (i) prevent pollution and ecological degradation, and 

    (iii) secure ecologically sustainable development and use of natural resources while promoting justifiable economic 
and social development. 

 

Section 26  

(1) everyone has the right to have access to adequate housing… 

 

 
 
2 

 
Municipal 
Systems Act 32 
of 2000 
 

 
Integrated 
developme
nt planning 
 
Legislative 
authority 

 

Integrated Development Planning 

 

Section 23  

(1) A municipality must undertake developmentally oriented planning so as to ensure that it – 

      (a) strives to achieve the objects of local government set out in section 152 of the Constitution 

      (b) gives effect to the developmental duties as required by section 153 of the Constitution 

      (c) together with other organs of state contribute to the progressive realisation of the fundamental rights contained in 

 
High  
 
Enabling 
document for 
Energy 
Efficiency 
Strategy of 
South Africa 
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sections 24…26… of the Constitution. 

 
This planning can thus have the effect that energy efficiency is realised. 
 
This act also provides municipalities with their le gislative authority.  It is through this that they can develop 
integrated development plans and pass by laws. 
 
Executive and legislative authority 
11 (3) A municipality exercises its legislative or executive authority by—  
        (a) developing and adopting policies, plans, strategies and programmed, including setting targets for delivery; 
        (j) monitoring the impact and effectiveness of any services, policies, programmed or plans; 
 
Core components of integrated development plans 
26. An integrated development plan must reflect— 
      (c) the council’s development priorities and objectives for its elected term, including its local economic   development 
aims and its internal transformation needs; 
      (d) the council’s development strategies which must be aligned with any national or provincial sectoral plans and 
planning requirements binding on the municipality in terms of legislation; 
      (e) a spatial development framework which must include the provision of basic guidelines for a land use management 
system for the municipality; 
 
Framework for integrated development planning 
27. (1) Each district municipality, within a prescribed period after the start of its elected term and after following a 
consultative process with the local municipalities within its area, must adopt a framework for integrated development 
planning in the area as a whole. 
(2) A framework referred to in subsection (1) binds both the district municipality and the local municipalities in the area of 
the district municipality, and must at least—  
      (a) identify the plans and planning requirements binding in terms of national and provincial legislation on the district 
municipality and the local municipalities or on any specific municipality; 
 

 
3 

 
The Energy Act 
of 2008 
 

  
The Energy Act was promulgated in 2008, with provisions for the introduction of regulations for energy efficiency. 
 
According to this act "energy efficiency" means economical and efficient production and utilisation of an energy carrier or 
resource. 

 
High  
 
Enabling 
document for 
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Establishment of South African National Energy Development Institute 
7 (2) The functions of the South African National Energy Development Institute are to, in respect of— 
     (a) energy efficiency— 
          (i) undertake energy efficiency measures as directed by the Minister; 
          (ii) increase energy efficiency throughout the economy: 
          (iii) increase the gross domestic product per unit of energy consumed; and 
          (iv) optimise the utilisation of finite energy resources; 
 
Regulations 
19. (1) The Minister may, after consultation with those Cabinet Ministers whose areas of responsibility will be affected by 
the proposed regulations, without derogating from his or her general regulatory powers, by notice in the Gazette make 
regulations regarding— 
(g) minimum levels of energy efficiency in each sector of the economy; 
(h) steps and procedures necessary for the application of energy efficiency technologies and procedures; 
(i) labelling for energy efficiency purposes of household appliances, devices and motor vehicles; 
(j) prohibition of the manufacture, or importation or sale of electrical and electronic products and fuel burning appliances 
for reasons of poor energy efficiency; 
(I) energy efficiency standards for specific technologies, processes, appliances, devices, motor vehicles and buildings. 
 
Chapter 3 of this act is also important as is creates the responsibility to create an energy plan. 
 
Even though this act does not specifically refer to  municipalities when it comes to energy efficiency,  this act 
makes it possible for interventions by government o n the ground of energy efficiency. 
 

Energy 
Efficiency 
Strategy of 
South Africa 

 
4 

 
The Electricity 
Act 41 of 1987 
(as amended) 
 

  
Note that this act has been repealed by the Electricity Regulation Act 4 of 2006.  Section 5B is however still in operation.   
 

 
High  
 
Enabling 
document for 
Energy 
Efficiency 
Strategy of 
South Africa 
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5 

 
The Standards 
Act 
 

  
This act regulates how certain standards are set in South Africa.  It indicates how regulations are to be made that can 
influence energy efficiency. 
 
4. (1) The objects of the SABS are to— 
        (a) develop, promote and maintain South African National Standards;  
        (b) promote quality in connection with commodities, products and services; and  
        (c) render conformity assessment services and matters connected therewith. 
 
(2) In order to achieve its objects, the SABS may— 
       (a) develop, issue, promote, maintain, amend or withdraw South African National Standards and related normative 
publications serving the standardisation needs of the South African community; 
 
These standards are then found in regulations which  have an effect on how certain actions will be unde rtaken in 
municipalities. 
 

 
High  
 
Enabling 
document for 
Energy 
Efficiency 
Strategy of 
South Africa 

 
6 

 
Electricity 
Regulation Act 4 
of 2006 
 

  
The objects of this Act are to-  
 
(a) achieve the efficient, effective, sustainable and orderly development and operation of electricity supply infrastructure 
in South Africa;  
 
(b) ensure that the interests and needs of present and future electricity customers and end users are safeguarded and 
met, having regard to the governance, efficiency, effectiveness and long-term sustainability of the electricity supply 
industry within the broader context of economic energy regulation in the Republic; 
 
(e) promote the use of diverse energy sources and energy efficiency 
 
There are also some conditions under which a licence is granted: 
 

14 (1) The Regulator may make any licence subject to conditions relating to- 
           (u) compliance with energy efficiency standards and requirements, including demand-side management. 

 
In the case that the regulator enforce conditions f or a licence in such a way that it includes energy efficiency, 
local municipalities will be forced to comply in or der to receive a licence. 

 
High  
 
Enabling 
document for 
Energy 
Efficiency 
Strategy of 
South Africa 
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7 

 
Municipal 
structures act 
 

  
84. ( 1 ) A district municipality has the following functions and powers:�
 
        (a) Integrated development planning for the district municipality as a whole including a framework for integrated   
development plans for the local municipalities within the area of the district municipality taking into account the integrated 
development plans of those local municipalities. 
        (b) Bulk supply of water that affects a significant proportion of municipalities in the district. 
        (c) Bulk supply of electricity that affects a significant proportion of municipalities in the district. 
        (d) Bulk sewage purification works and main sewage disposal that affects a significant proportion of municipalities    
in the district. 
        (e) Solid waste disposal sites serving the area of the district municipality as a whole. 
        (f) Municipal roads which form an integral part of a road transport system for the area of the district municipality as a 
whole.  
        (g) Regulation of passenger transport services. 
        (h) Municipal airports serving the area of the district municipality as a whole. 
 
All of these functions and powers impact on issues that can contribute to a more energy efficient soci ety.  As 
such it is stated that a municipality has the power  to introduce energy efficient measures. �
 

 

Regulations  
 
1 

 
SANS10400XA 

 
Building 
 
RDP 
 
Household 

 

National Building Regulations have been amended to include a specific requirement for energy efficiency in new 
buildings. These regulations now include mandatory energy efficiency criteria.  As buildings use a significant 
component of the energy in cities it is important t hat buildings are more energy efficient as an ineff icient 
building will continue to be such for up to 60 year s.  This regulation includes the need to furnish al l houses with 
ceilings, and includes RDP houses in this.  

 

 

Medium  

 
2 

 
SANS 204 
(November 
2011) 
 

 
Household 
 
Building 
 

 

This document regulated on minimum building development efficiency requirements. 

���������	�

����
�	�����
�		

 

Medium 
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Solar 
 
Thermal 

8�#���� ����%���� ��� �� �� ����%)� ���� ���#��� ,�#��,�!� � ������ ,�����%� ��@#���������� .,�� ����������� �$� 8�#� ��%� ���
��!!�?�������� *��,� �,�� ����������� �$� "�����!�� ���� ( ���%)� ,��� �� �!����� ������������%#���!����� ���� �,�� +02+� 

��
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B '�����������%������ ����!�������%�C��
B 8�������#!���������,����C��
B 3��!���������$��!�������%�)�����?)���!���*�����,��� ������
�
The implementation of the measures mentioned above will clearly reduce the need for power, mostly during periods of 
peak demand e.g. solar water heating, heat insulation, passive solar design; and can therefore be viewed as energy 
efficiency interventions which reduce demand.�
 

 

 
3 

 
SANS 941 

 
Appliance 
 
Labelling 
 

 
Mandatory labelling for appliances will be introduced in 2013.  This approach is internationally tried and tested and aims 
to build awareness of energy efficiency amongst consumers.  This approach was stated as far back as in the white paper 
on energy in 1998. 

 
Medium  

 
4 

 
SANS 50 001 
(2011) 

  
Energy management Systems formalise the monitoring, evaluating and targeting of energy consumption within industrial 
and commercial applications.  The purpose of this International Standard is to enable organizations to establish the 
systems and processes necessary to improve energy performance, including energy efficiency, use and consumption. 
 

 
Low  

 
5 

 
SANS 50 010 
 

  
National standards for Measurement and Verification of Energy Savings  
 
The draft review on energy efficiency for South Africa aims to encourage this. 
 

 
Low  

 
6 

 
DoE – 
Regulations for 
Mandatory 

  
DoE promulgated this under the Energy Act of 2008 

 
Low  
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provision of 
Energy Data 
(March 2012) 
 

 
7 

 
Electricity 
regulation on 
new generation 
capacity (2009) 
 

  
This plan states that the development of an integrated resource plan will include energy efficiency considerations in the 
risk adjustment. 
 
 

 
Medium  

 
8 

 
National Energy 
Act – 
Regulations on 
the allowance 
for Energy 
efficiency 
Savings (2011) 

 
Tax 

 
This act sets out regulations that have to be adhered to so that an allowance on tax can be received.  In this way there is 
certain tax benefits associated with energy efficiency. 

 
Medium  

Provincial Considerations 
Limpopo  
 
1 

 
Limpopo 
Employment, 
Growth and 
Development 
Plan (2009 – 
2014) 
 

 
Resources 
Agriculture 
 

 
According to the South African Energy Efficiency Strategy (2012) special planning considerations should be built into 
Provincial master plans as this will eventually on the long term contribute to energy efficiency 
 
One of the key strategic priorities lined out in this document is sustainable resource management.  This states:” Like the 
rest of the world, the provincial economy is vulnerable to the impacts of climate change, biodiversity loss and diminishing 
water resources. Interventions will include, amongst others, diversification of the energy mix in pursuit of renewable 
energy alternatives and the promotion of energy efficiency...” 
 
This document also states that efficiency in industrial development is paramount. 
 
Production efficiency in agriculture is also seen as important and as a result ‘Off- farm” infrastructure is to be addressed 
in this regard. 
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This plan also talks about addressing the green economy and creating jobs in this way.  This programme looks at: 
“agriculture, manufacturing, construction, installation, and maintenance, as well as scientific and technical, 
administrative, and service-related activities that contribute substantially to preserving or restoring environmental quality. 
Specifically, but not exclusively, this includes activities that help to protect and restore ecosystems and biodiversity; 
reduce energy, materials, and water consumption through high-efficiency and avoidance strategies; de-carbonize the 
economy; and minimize or altogether avoid generation of all forms of waste and pollution”. 
 
These high efficiency and avoidance strategies fall within the ambit of energy efficiency. 
 

 
2 

 
Department of 
Roads and 
Transport: 
Strategic plan 
for 2010/11-
2014/15 
 

  
This plan does not talk about efficiency in transport per se, but does mention feasibility studies to be undertaken to better 
rail transport. 

 

Mpumalanga  
1  

Mpumalanga 
Economic 
Growth and 
development 
path 

 
Household 
 
Resources 
 
Water 

 
According to the World Energy Council (WEC), coal will continue to be an expanding source of cheap energy for the 
foreseeable future. Environmental considerations will mean that coal mining and utilization should increasingly use clean 
technologies. 
 
Clean Coal Technologies aim to control and reduce solid, liquid and gaseous emissions, improve operating efficiency 
and will identify methods for the effective utilisation of combustion by�products. 
 
The second Integrated Resource Plan for electricity (IRP2) will play an important role in improving economic efficiency 
and to reduce emissions. 
 
The strategies outlined in the growth path to achieve these targets are comprehensive support for energy efficiency and 
renewable energy as required by the IRP2. 
 
As a large part of South Africa’s power is generate d by coal, and seeing that a large part of this com es from 
Mpumalanga, it is not surprising that the province does not aim to be more efficient in its use of ene rgy.  A 
larger generation of energy will in fact be benefic ial to the province in a pure economic sense.  Gain s are 
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however to be made from a more efficient use of ene rgy.  This is not stated to the required degree in this 
document. 

 

The document sets out that the province will compile a Provincial Water management plan.  This will be done is 
association with the department of water affairs and will in all likeliness contribute to energy efficiency. 
 
According to the South African Energy efficiency strategy (2012) special planning considerations should be built into 
Provincial master plan as this will eventually on the long term contribute to energy efficiency. 
 

Local Considerations  
Johannesburg 
 
1 

 
City of 
Johannesburg 
Environmental 
Management 
Policy 
 

  

With respect to environmental management the city of Johannesburg set out the following vision: 

“An improved quality of the environment with clean air, clean water, reduced waste, protected landscape and biodiversity 
providing citizens of Johannesburg with a high quality of life.” 

 

This is to be done through a number of goals and objectives divided into themes.  Theme 3 is applicable to energy 
management.  The overarching goal of this is to encourage efficient and cost effective energy use in the city. The 
objectives are: 

 

-To implement energy demand side management within the city to reduce energy consumption. 

-To develop an energy efficiency code. 

 

 

 
2 

 
City of 
Johannesburg 

  

Of particular importance is the sector plan relating to the environment. A strategic objective and to note within this sector 
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Integrated 
development 
Plan 
 

plan include the reduction of the impact of climate change.  This is to be done in the following way: 

-Develop guidelines for energy efficient design and construction for buildings 

-Compile greenhouse gas inventory to understand carbon footprint; 

-Complete Energy& Climate Change Response Strategy; 

-Landfill gas utilization; 

-Identify other Council-owned buildings for retrofitting; 

-Implement schools energy efficiency project as part of Energy project 

 

Mbombela 
 
1 

 
Mbombela IDP 
2012 - 2017 

 
Water 
 
Electricity 
 
Transport 

 
The Mbombela IDP state that, when it comes to tariffs, water and sanitation tariffs are designed to encourage efficient 
and sustainable consumption (e.g. through inclining block tariffs). 
 
Mbombela has certain development priorities outlined in the IDP.  Of these some can possibly have reference to energy 
efficiency.  These are water supply, electricity supply management and public transport. 
 

 

Polokwane 
 
1 

 
Integrated 
development 
plan 2012 

 
All Sectors 

 
A few points come to the fore in this development plan.�
 
Retrofit of public lights and municipal building lights are mentioned. 
 
It is stated that it must be ensured that facilities comply with current legislation on greening and energy efficiency. 
 
The municipality is engaged in Demand Side Management to increase energy efficiency. This includes the retrofitting of 
municipal building and street lights with energy efficient lights and fitting of motion senior switches in the office to avoid 
light being on when it is not required. 
 
In this development plan it is stated that the municipality plans to undertake six energy efficiency campaigns. 
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13.2. Problems identified 

The research showed that on international and national level there definitely is no 
shortage of policies on energy efficiency.  There is a very definite drive to realise 
this and a whole number of projects, plans and strategies are in place to realise 
this. 
 
The problem seems to be that there are too many of these documents available.  
In actual fact this creates a maze that can only be understood with detailed study. 
 

It is also found that provincial and local government do not seem to regularly 
understand the need and benefits that can be attributed to energy efficiency and 
simply include the phrase in development plans as a buzz word.  As a result 
energy efficiency policies play little to no role in the documents of local 
municipalities.  This is a tragic state of events as intervention on local level is the 
only way to realise real and sustainable efficiency. 
 
There seems to be a common misconception of what the term ‘energy efficiency’ 
entails.   
 
Some solutions are proposed to address these issues. 

13.3. Solutions advised 

 
There are certain simple steps that SALGA can undertake to support local 
municipalities with regard to energy efficiency in a legal and regulatory context.   
 
Our recommendations in this regard are: 

 

Provide a list of national policies and legislation to guide local authorities in energy 
efficiency matters – including what they are expected to do at this point in time; 
Make it compulsory to include an “energy efficiency heading” in the Integrated 
Development Plans and documents similar to this which can also address energy 
efficiency (areas of building, transport, water supply, electricity, waste and CDM) 
for provinces and cities.  City specific interventions should also be included as a 
one size fits all approach rarely works.  Pro-forma wording for province and city 
IDPs can help to provide guidance regarding energy efficiency; 
The drafting of an energy efficiency code and business energy efficiency accord 
for the relevant municipalities can play a large role in engaging and involving 
communities; 
Set up of an “energy efficiency office/centre of excellence” to assist local 
authorities in the drafting of IDP’s and related policy implementation, such as –  
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a) Assistance with the drafting of specific by-laws to enforce energy efficiency 

policy; 
b) Opportunities and funding avenues for EE initiatives; 
c) Pro-forma low and no cost EE measures and interventions ; 
d) Serving as interface between government, donors, other stakeholders and 

municipalities in the EE arena; 
e) Education and training for municipal officers on what energy efficiency is 

and how it can be implemented; 
f) Ad hoc assistance with practical EE implementation issues as they arise. 

 

Interventions with regard to specific by-laws can be to not only enforce new 
building regulations on old properties, but on all properties.  An example of this 
can be where ceilings are installed in older RDP houses to help with thermal 
insulation.  It can also be made compulsory to install solar geysers underneath 
roofs, instead of on top as this will greatly decrease heating requirements. 
 
The National Energy Act, promulgated in 2008, enables the mandatory provision 
of data from energy suppliers. The DoE is in the process of preparing concomitant 
regulations, to facilitate the provision of energy data for planning purposes.30 
 

 

 

 

                                                      
30 Department of Energy. 2009. Digest of South African Energy statistics - 2009 


