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1. Executive Summary 

The Steve Tshwete Greenhouse Gas (GHG) Inventory was conducted using data from 2012 calendar year as 

the baseline year. The GHG inventory is compliant to the international accounting protocols, techniques and 

methodologies of both International Local Government Greenhouse Gas Emissions Analysis Protocol (IEAP) 

version 1.0 and the Global Protocol for Community-Scale Greenhouse Gas Emissions (GPC). Data sources, 

assumptions and gaps are outlined within the detailed report in Section 2. 

Steve Tshwete Local Municipality is the largest municipality of the district and is dominated by the mining 

and manufacturing sector and is characterized by the location of various Eskom power stations within the 

municipal jurisdiction.  

These economic drivers are the main contributors to the emissions for the local area and contribute to a 

large proportion of the emissions for the province.  With a relatively small population, 229 831 (2011), the 

GVA per capita, energy and emissions per capita is significantly higher when compared to a municipality of a 

similar size, which is directly related to the high carbon intensity of the mining and industrial sector which 

should be considered when reading the GHG report in greater detail.  

Electricity is the dominant energy type used in Steve Tshwete as illustrated by the supply-side energy 

consumption pie charts of Figure 1, with the liquid fuels of diesel and petrol being the second and third 

energy types used respectively. It should be noted, which is also explained in detail in the report, that 

although electricity generates 55% of the energy, it emits 91% of the indirect emissions per unit (scope 2) 

because electricity is generated by coal burning power stations from low calorific value coal.  

 

Figure 1: Steve Tshwete energy consumption and energy-related emissions by fuel type, 2012 

The sectors consuming the greater proportion of energy in the area is the industrial and residential sectors. 

The demand-side energy consumption pie charts are seen in Figure 2 illustrating the high energy intensity 

and high carbon emitting sectors.  
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Figure 2: Energy consumption and energy related emissions by sector in STLM, 2012. 

 

 

Just over 7 million tonnes of carbon equivalent (tCO2e) emissions (and 19.8 million GJs), which was 

accounted for, was emitted in year 2012 in Steve Tshwete, 97.86% emitted by the community (i.e. 

Residential, Industrial, Transportation etc. activities) and 2.14% emitted directly by the local authority (with 

the inclusion of electrical losses) operational activities. See Table 1 for the final summary of carbon 

emissions emitted by the relevant modules (community and government) in Steve Tshwete.  
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Table 1: Steve Tshwete Greenhouse Gas emission results, 2012 

2012 tCO2e 

  Community Local Government 

Waste 45 349.87   

Electricity 6 259 839.51 55 261.66 

Fuel 656 958.61 2 097.33 

Supply Sub-total 6 962 148.00 57 358.99 

Supply total 7 019 506.99 

Percentage 99.18 0.82 

Electricity Losses   94 611.34 

Module totals 6 962 148.00 151 970.33 

Total 7 114 118.33 

Percentage (%) 97.86 2.14 

  

  Community Local Government 

Module totals 6 962 148.00 151 970.33 

 Total  7 114 118.33 

Percentage 97.86 2.14 

Carbon per capita 30.95 

Aviation Fuel  677.66   

   6 962 825.66                   151 970.33  

STLM TOTAL EMISSIONS                                      7 114 795.99  

Carbon per capita 30.96 

 

The emissions intensity (carbon per capita) in the area is high, at a staggering 30.96 tCO2e per capita for the 

Steve Tshwete area based on 2011 population figures, which, when compared to other local authorities of 

similar size or even larger urban areas, is hugely significant. The carbon intensity in Steve Tshwete is high 

due to the heavy industrial, mining and coal power plants located within its boundary, which largely skews 

the results and contributes to the high carbon intensity. It is therefore important to state the local context 

when making comparisons with other municipalities.  However this figure is consistent when comparing the 

emission intensity results with municipalities of similar economic activities, such as Saldanha Bay 

Municipality in the Western Cape which showcased a per capita of 32 tCO2e per capita in 2011 as a result of 

the mining and industry activity along the west coast in the Western Cape region. 

 

The following statistics in Table 2 represent a selection of key energy indicators resulting from the analysis 

which can then be compared to other urban areas which have conducted similar studies.  
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Table 2: Steve Tshwete energy indicators, 2012 

Energy Indicator  Unit of Measure Local Level (2012) 

Number of total vehicles per capita No. of veh/capita 0.36 

Number of total vehicles per household No. of veh/household 1.28 

Private vehicles per capita No. of veh/capita 0.19 

Private vehicles per household No. of veh/household 0.68 

 

Energy consumption per capita GJ/capita 86.20 

GHG per capita tCO2e/capita 30.95 

Energy per Gross Value Added (GVA) (R’ mill) GJ /GVA 1147.98 

GHG per Gross Value Added (GVA) (R’ mill) tCO2e/GVA 412.32 

*Gross Value Added (GVA) is an areas Gross Domestic Product (GDP), minus the taxes and subsidies, which is a key 
indicator of the state of the economy.  

 

When comparing Steve Tshwete’s GJ/GVA (and tCO2e/GVA) to other municipal areas, the results will be 

different due the varying industry found in different areas, it is therefore very difficult to make such 

comparisons.  

The last representation of the data is showcased in Table 3, which presents the emissions by sector per 

scope, as per the international standards for local governments, entitled Global Protocol for Community-

Scale Greenhouse Gas Emissions (GPC), which is described in detail in Section 2 of the report. 
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Table 3: Greenhouse Gas emissions by sector per scope in Steve Tshwete 2012 

 

 

Agriculture             57 888.33          57 888.33 Stationary Units Agriculture Energy Indirect Emissions (Scope2) I.1.ii

           1 885.80 Stationary Units Residential Direct Emissions (Scope1) I.1.i

       452 500.15 Stationary Units Residential Energy Indirect Emissions (Scope2) I.1.ii

           2 097.33 Stationary Units Commercial/Institutional Facilities Direct Emissions (Scope1) I.2.i

       268 949.35 
Stationary Units Commercial/Institutional Facilities Energy Indirect Emissions 

(Scope2)
I.2.ii

           7 950.79 Stationary Units Industrial Energy Use Direct Emissions (Scope1) I.4.i

    5 191 433.65 Stationary Units Industrial Energy Use Energy Indirect Emissions (Scope2) I.4.ii

MOBILE 

UNITS
       647 799.68 

On-Road 

Transportation 

(Cars, LDV, 

HDV/Buses, others) 

       647 122.02 
Mobile Units On-Road Transportation (Cars, LDV, HDV/Buses, others) Direct Emissions 

(Scope1)
II.1.i

Aviation               677.66 
Mobile Units Aviation Indirect Emissions from Inter-City Domestic Flights (LTO and 

Cruise) (Scope3)

II.4.ii

i

WASTE 45 349.87         
Solid Waste 

Disposal
            45 349.87          45 349.87 

Waste Solid Waste Future Indirect Emissions from Community Generated Waste 

Landfilled in the Community in the Analysis-Year (Scope1)
III.1.i

                      -   IPPU Direct Emissions from Industrial Processes (Scope1) IV.1.i

       438 941.04 IPPU Indirect Emissions from Industrial Processes (Scope2)
IV.1

.ii

 7 114 795.99 

tCO2e Scope-1           704 406 

tCO2e Scope-2        6 409 713 

tCO2e Scope-3                   678 

Total      7 114 796 

TOTAL Community Emissions (tCO2e) by 2012 Accounting Standard (for benchmarking)

  Aggregate tCO2e by Scope

STATIONARY 

UNITS
    5 982 705.40 

          647 799.68 

IPPU        438 941.04 
Industrial 

Processes (Mining)
          438 941.04 

Residential 

Buildings
          454 385.95 

Commercial/Institut

ional Facilities
          271 046.68 

Industrial Energy 

Use
       5 199 384.44 

2012 Community GHG Profile Reporting Standard

Sector
 Sector Total 

(tCO2e) 
Subsector

 Subsector Total 

(tCO2e) 
 Subtotal (tCO2e) GHG Emissions Sources

GPC 

No.
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2. Methodology 

Protocols 

The GHG Inventory was conducted in accordance to the approved principles and standards of both local 

government Protocols, the International Local Government Greenhouse Gas Emissions Analysis Protocol 

(IEAP) version 1.0 and the Global Protocol for Community-Scale Greenhouse Gas Emissions (GPC). Both 

these protocols provide internationally based methodologies and guidelines to assist local governments in 

quantifying the greenhouse gas emissions from both their internal operations and from the whole 

community (residential, commercial and industrial sectors) within the geographical boundaries. 

The IEAP was developed by ICLEI - Local Governments for Sustainability, informed by the Intergovernmental 

Panel on Climate Change (IPCC) 2006 international methodological standards in 2009. Based on the IEAP 

and other recognised protocols, and in collaboration with partners an international protocol is being 

formalised for international standard reporting for sub-national governments across the world. The GPC has 

been developed in collaboration with C40 Cities Climate Leadership Group, ICLEI – Local Governments for 

Sustainability and World Resources Institute (WRI) and is currently being tested by local governments across 

the world. By the end of 2013 the pilot test results will be incorporated into a more comprehensive GHG 

accounting standard for community-scale emissions, including consideration of a full range of direct and 

indirect GHG emissions from urban activities. This will enable local governments to account for how the 

demand for goods and services as well as local innovative technologies can impact on an urban GHG 

footprint. 

The Protocol aims to improve the consistency with which the international standard is applied and how the 

resulting information is publically reported. 

This GHG report aims to adhere to the protocol principles through local government emission relevancy, 

completeness by accounting of most GHG activities within the boundary, promoting consistency of GHG 

accounting methodology, through transparency in a factual and coherent manner and enhancement of the 

accuracy of the information to enable decision making with reasonable assurance.  

In an effort to develop a comprehensive energy and carbon inventory, to understand the city activities, to 

measure the emissions and to provide options of mitigation measures best suited for the local 

government’s development plans, an ICLEI emissions accounting software package was used to assist with 

the analysis. Harmonized Emission Analysis Tool Plus (HEAT+) incorporates the latest technical findings 

(IPCC, 2006) and is based on the International Local Government GHG Emissions Analysis Protocol (IEAP). It 

also incorporates the new international reporting requirements and standards outlined in the Global 

Protocol for Community-Scale Greenhouse Gas Emissions (GPC). HEAT+ is the tool used for GHG emissions 

accounting in the Urban-LEDS project; providing an opportunity for it to be used and tested in the South 

African context. Complimentary to HEAT + a number of other GHG emissions calculators were used during 

the carbon inventory analysis to verify and strengthen results further.   
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The emissions inventory comprises of two parallel analyses, one for the local government operations and 

one for all the emissions within the community determined by the geographical boundaries of the 

Municipality’s jurisdiction. It must however be acknowledged that analysing community-scale emissions 

presents its own challenges as the natural flow of energy and materials is typically most accurate at the 

national level. Reducing the spatial area of an analysis, from national to sub-national level results in a lower 

level of accuracy in reflecting the energy flows. Therefore, analysing GHG emissions at a local community 

level means that a combination of national and local area information is required in order to model the 

emissions.  

The GHG report identifies the main energy carrier and the intensive carbon emitting sectors that are 

situated within the municipal boundary of Steve Tshwete Local Municipality which is contributing to the 

urban carbon emissions and local air pollution. 

 

Data Sources and Collation  

The baseline year for this study was the calendar year of 2012 as most of the data sources were able to 

provide full data sets for this baseline year.  A GHG inventory had not been conducted before for the local 

government and therefore it was necessary to undertake a detailed analysis of the main energy uses and 

sources of energy consumption within the jurisdiction.  

A full GHG inventory includes emissions from energy, waste, agriculture, forestry and land-use change, 

however due to limited resources and data constraints, the direct emissions from agriculture, land-use 

change and forestry sectors were not included as data was limited during the time of the study.  

ICLEI Africa engaged through meetings and letters with a number of municipal, local, sub-national and 

national stakeholders to source the relevant energy consumption data focusing on the large carbon 

emitters within the municipal area. Supply and demand-side data was therefore collected and analysed for 

this study. Supply-side refers to the classification of both primary and secondary energy types that are 

distributed to the demand-side for use; these include liquid and solid fuels, electricity and renewables. 

Demand-side energy refers to the energy end user, i.e. the sectors like residential, commercial, industrial 

users of energy within and urban jurisdiction. The Supply-side and demand side data sources are elaborated 

in the tables below. 

Table 4: Supply-side energy data sources 

Fuel Type Data Sources 

Electricity Eskom and Steve Tshwete Local Municipality  

Liquid Fuel South African Petroleum Industry Association (SAPIA) via the Department 
of Energy 

Waste Waste Management Department, Steve Tshwete Local Municipality 
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Table 5: Demand-side energy data sources 

Sector Data Sources 

Agriculture Eskom electricity distribution 

Commercial Eskom electricity distribution, Municipal electricity distribution 

Industry Eskom electricity distribution, Municipal electricity distribution 

Mining Eskom electricity distribution 

Residential  Eskom electricity distribution, Municipal electricity distribution, StatsSA 
household census statistical data 

Government Municipal electricity distribution 

Local Government 
operations 

Municipal electricity distribution 

Transport SAPIA, eNaTiS, StatsSA, Municipal vehicle management, municipal traffic 
department 

Waste Waste Management Department, Steve Tshwete Local Municipality 

Other Quantec, StatsSA, Municipal Integrated Development Plan (IDP) and 
related policies. 

 

Data assumptions and gaps 

Eskom Electricity Data 

Electricity data was provided by Eskom for the municipal area for three consecutive years, 2010-2012. Data 

was classified in terms of electricity used, i.e. by large power users, small power users and pre-paid uses and 

further desegregated into demand-side sectors (such as Agriculture, Commercial, Industrial Mining, 

Residential, etc) which contributed enormously to the study in terms of identifying sectors that are heavily 

dependent on electricity within the Steve Tshwete municipal boundary. The percentage that Eskom 

distributes within the municipal boundary in proportion to the bulk electricity the municipality receives 

from Eskom and redistributes to its customers is stated within this report. A non-disclosure agreement was 

signed with Eskom to obtain the required data and permission was granted to display the data as it is 

presented within this report. 

 

SAPIA liquid fuel data 

The liquid fuel data, Fuel Sale Volumes (FVS) by magisterial district is accessible through the Department of 

Energy website which is provided by South African Petroleum Industry Association (SAPIA). This information 

is unfortunately not desegregated according to end user or sector and therefore certain assumptions and 
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sector allocations were made based on consultation with the local government and in accordance to similar 

GHG studies undertaken in the recent past1 of a similar context:  

a. Aviation Gasoline was not assigned to a specific demand-side sector and only included in the 
concluding table as emissions from aviation is still under debate to who is accountable and 
responsible.  

b. Heavy Fuel Oil (HFO) was allocated to the industrial sector. 
c. Petrol and diesel were mainly allocated to the transport sector. Aside from a few processes using 

diesel generators, the main use for these fuels is in transport; regardless of the sector.  
d. According to a National Treasury Report (2003) over 70% of paraffin is consumed by households. 

Due to the age of this data and uncertainty as to the apportioning of the remaining paraffin, it was 
decided to assign paraffin use entirely to the residential sector. 

e. Liquid Petroleum Gas (LPG) was not included within the FSV bulk liquid fuel for the Steve Tshwete 
magisterial district. It is therefore assumed that there are no large points of sale in this region and 
sales in this area is not measured and reported. For the purposes of this study LPG was not 
included as data would need to be sourced by smaller outlets and data may not be accessible. The 
exclusion of LPG in the study would not be impact the total energy and carbon results as a whole.  

Coal  

Coal consumption data was unfortunately not accessible during the time of the study as the consumption 

quantities is not monitored and recorded for municipal areas at a local, sub-national or national level. It is 

recommended for future studies that more research is undertaken to obtain this data. An exercise can be 

taken to identify the larger industries in the area and request annual coal usage quantities to include within 

the next GHG inventory. It is concluded that a proportions of the coal used within the Steve Tshwete region 

is by households which use coal for cooking (17%) and heating (14%) (see figure 9 below) compared to 

other energy types, which would contribute only slightly to the energy and emission inventory. A much 

larger proportion of coal is used for the generation of electrical power by the coal-fired power plants 

located within the municipal boundary and therefore quantities would not be included to avoid double 

counting. The national electricity emission factors used for this study already take account of the coal 

generated electricity. The power plants located within Steve Tshwete boundaries are Arnot Power Station; 

Hendrina Power Stations, with Komati Power Station being re-commissioned and Camden Power Station; 

Grootvlei Power Station are to be re-commissioned in the near future (Venter, 2008).  

For future studies when considering coal at the residential scale, it is interesting to acknowledge that using 

10 tonnes of coal provides 0.31 GJ of energy and emits 21.73 tCO2e.  

                                                           

1
 Methodological statements for liquid fuel desegregation was taken by the recent Western Cape GHG Report, 2012, 

undertaken by Sustainable Energy Africa (SEA), titled in full: Database of energy consumption and energy-related co2e 

emissions inventory for the Western Cape Province 
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Municipal Data 

Electricity  

At the local level, detailed electricity data which is redistributed from the municipality to the community 

was easily accessible from the Electricity Department. Enough information was provided to support the 

desegregation of data from the designated Municipal Tariff Codes into customer categories i.e Demand-side 

sectors. The table below provides the tariff code and allocated sectoral categories.  

Table 6: Municipal distributed electricity by Tariff Code and the allocated end user category/sector 

Description Tariff  Code Allocated Sectors 

Sport Facilities 570 LG operations 

Buildings and Facilities 500 LG operations 

District Council 581 Commercial/Institutional  

Street lights & traffic lights 580 LG operations 

Business & Small Industry 521-538 Industry 

Domestic (low income) 201, 250, 251, 501 Residential 

Bulk consumers /Large Industry 597-598 Industry 

Domestic (mid to high income) 502-518 Residential 

Waste 

The total quantities of solid waste generated within the municipal area were available from the Waste 

Management Department from January 2010 to March 2013. During the time period from January 2010 to 

April 2012 waste was grouped as one category as General Municipal Waste. From May 2012, five separate 

waste categories were introduced, measured and reported accordingly as: 1) Commercial and Industrial 

waste, 2) Organic waste, 3) Construction and Demolition waste, 4) Other waste and 5) Recyclables. The 

waste quantities were not desegregated further into allocated sectors by end users (such as commercial, 

residential and industrial). Waste according to the GHG protocols, reports waste generation as one sector 

within the GHG report.  

eNaTiS (Electronic National Traffic Information System) 

Live vehicle numbers as per July 2013 were sourced from the eNaTiS data base which includes all vehicles 

that are registered within a registering authority. Within Steve Tshwete there were three registering 

authorities: 2 in Middelburg and 1 located in Hendrina which were accounted for within the study.  

However it should be noted that there may be vehicles that are registered within a particular municipal 

authority but live and commute in different areas of the country as a result of conveniences, cheaper 

vehicle registration costs and so forth.  

It is useful to track over time the number of vehicles per population and the number of public versus private 

vehicles. The transport section below provides further details of the assumed transport modal split for 

Steve Tshwete.  
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Table 7: Live vehicle categories and assumed classification  

eNaTiS category Assumed vehicle type 

Heavy load vehicle (GVM>3500 Kg, not to draw) Freight 

Heavy load vehicle (GVM>350 0Kg,equip to draw) 

Light load vehicle (GVM 3500Kg or less) 

Special Vehicle Other 

Unknown 

Light passenger mv(less than 12 persons) Private 

Motorcycle / Motortricycle / Quadrucycle 

Heavy passenger mv (12 or more persons) Public 

Minibus 

 

StatsSA 2011 Census data 

Municipal statistical data was obtained by the Statistics South Africa (StatsSA) from the recent National 

2011 Census including demographic, household and household services information. All household and per 

capita figures reflect the data from the year 2011. 

Gross Value Added Value (GVA) from Quantec 

Gross Value Added (GVA) figures were obtained by Quantec for Steve Tshwete Local Municipality, 

Mpumalanga and South Africa. The GVA measures the contribution to the economy of each individual 

producer, industry or sector. The GVA is equal to Gross Domestic Product (GDP) minus the taxes and 

subsidies. GVA also allows for regional analysis and productivity comparisons to be made. These figures 

were readily available and therefore were used for the per capita estimations within the study.  

 

Carbon Inventory 

Emission Factors 

All the emission calculations performed in this report used emission factors (EFs) that have been published 

by research authoritative organizations such as Energy Research Centre of the University of Cape Town, 

Energy Information Administration (EIA) and Intergovernmental Panel on Climate Change (IPCC) reports. 

Emission factors used are region specific, where available; these are listed in the table below. 

The greenhouse gases that are quantified and included within this GHG Inventory report are the emissions 

of carbon dioxide (CO2), methane (CH4) and nitrogen oxide (N2O) from fossil fuel combustion. Electricity 

generation (the indirect emissions associated with electricity use), waste disposal and wastewater are also 

considered source of greenhouse gas emissions. 
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These individual gases were converted to a carbon dioxide equivalent (CO2e), which is the standard unit that 

accounts for the different strengths of each respective gas and its effect on climate change. It is called the 

global warming potential. The global warming potential conversion factors are outlined by the UNFCCC for 

national reporting and in the IPCC’s Second Assessment Report. For example: 

1 unit CO2 is equivalent to 1 CO2e;  

1 unit CH4 is equivalent to 21 CO2e and  

1 unit N2O is equivalent to 310 CO2e.  

Therefore it must be noted that the results of a CO2e study will have significantly higher figures than a CO2 

analysis.  

 

Table 8: Greenhouse Gas emission factors for South Africa 

Fuel Type Unit tCO2e per unit tCO2e Reference 

    CO2 CH4 N20     

Diesel litres 0.0026870 0.00000362600 0.000021760000 0.00 702 www.emissionfactors.com (Using 4th 
Assessment Report GWP) 

Petrol litres 0.0022640 0.000 00 032670 0.00 00 00019600 0.002 277 www.emissionfactors.com (Using 4th 
Assessment Report GWP) 

Aviation Gasoline litres 0.0021920 0.000 00 031310 0.00 00 00018780 0.002205 www.emissionfactors.com (Using 4th 
Assessment Report GWP) 

Jet Kerosene (Jet fuel) litres 0.0025010 0.000 00 034980 0.00 00 00020990 0.002516 www.emissionfactors.com (Using 4th 
Assessment Report GWP) 

Illuminating Paraffin litres 0.0025620 0.000 00 035640 0.00 00 00021380 0.002577 www.emissionfactors.com (Using 4th 
Assessment Report GWP) 

Heavy Furnace Oil litres 0.0029530 0.000 00 038150 0.00 00 00022890 0.002968   

Electricity kWh       0.001030 Eskom Annual Reprts, 2011 (excluding 
T&D losses) 

Natural Gas litres 0.0020090 0.000 00 017900 0.00 00 00003580 0.000 002 www.emissionfactors.com (Using 4th 
Assessment Report GWP) 

LPG litres 0.0016180 0.00012820 000 0.00 00 025650 00 0.001622 www.emissionfactors.com (Using 4th 
Assessment Report GWP) 

Coal (Bituminous) kg 0.0026250 0.000 00 002610 0. 00 00 000 40050 0.002810 www.emissionfactors.com (Using 4th 
Assessment Report GWP) 

Anthracite kg 0.0000001 0.000 00 000 001 0.00 00 000 000 02 0.002643 www.emissionfactors.com (Using 4th 
Assessment Report GWP) 

Marine Fuels (Diesel?) litres 0.0027667 0.000 00 300 000 0.00 02 898 000 00 0.003060 www.emissionfactors.com (Using 4th 
Assessment Report GWP) 

Energy conversion factors 

All conversion factors relating to the study are available in the electronic database.  Below are the Energy 

Conversion factors used to convert original units into gigajoules (GJ) and the associated source of that factor. 

Table 9: Energy conversion factors 

Energy Source Conversion Units Source 

Electricity 0.0036 GJ/kWh Energy Information Administration, USA, 2001 
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Coal (bituminous) 0.031 GJ/kg Energy Information Administration, USA, 2001 

Heavy Furnace Oil 0.04 GJ/litre Energy Information Administration, USA, 2001 

Diesel 0.037 GJ/litre Energy Information Administration, USA, 2001 

Paraffin 0.036 GJ/litre Energy Information Administration, USA, 2001 

Petrol 0.034 GJ/litre Energy Information Administration, USA, 2001 

LPG 0.0268 GJ/litre The South African Pipeline Gas Association 

Jet Fuel 0.04315 GJ/litre BP Products handbook. 

Aviation Gas 0.04465 GJ/litre BP Products handbook. 

Gas (Natural) 0.0268 GJ/litre Set to same as LPG 

 

Emission Scopes 

Emission scopes were considered in this analysis, based on the guidelines of the GPC Protocol; they are used 

to categorize emission sources as follows:  

Scope 1 emission – All direct emission sources located within the geographical boundary of the local 

government 

Scope 2 emission – Indirect emissions that result from as a consequence of activity within the jurisdictions 

Scope 3 emission – All other indirect and embodied emissions that occur as a result of an activity within the 

geographical boundary 

 

 

Concluding remarks 

In general data required to undertake the GHG inventory was accessible by the relevant stakeholders and 

data sources were able to assist to provide further clarification and classification to data where needed. The 

municipal electricity distribution data was provided in monthly quantities for financial years (June to June) 

and therefore two consecutive financial years were required to process a complete calendar year for the 

purpose of the study. NERSA is undertaking a process whereby all local data will be collected and stored in a 

central data base and therefore will avoid municipal data collection of this nature. It will therefore aim to 

standardise the municipal electricity tariff codes, which is hoped to standardise reporting across the 

country.  

It must be noted that STLM have limited information on energy efficiency initiatives and have limited 

renewable energy initiatives to date. However once such initiatives are developed through funding 

programmes such as the EEDSM and SWH programs, these emission reduction measures can feed into the 

HEAT + tool and the impact and affects it has on the total urban emissions can be expressed.  
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3. GHG Inventory 

3.1. The Energy Picture  

Steve Tshwete Local Municipality (STLM) falls within the Nkangala District Municipality and located in 

Mpumalanga, South Africa. The local economy is the largest of the district and is dominated by the mining 

and manufacturing sector and is also characterized by the location of various Eskom power stations within 

the area. The main economic sectors in the area are: agriculture, general business services, manufacturing, 

mining and power generation. 

According to Middelburg’s Business Guide: 2007/08, the strongest economic sector is  manufacturing with 

Columbus Stainless being the world’s fifth largest stainless steel producer that anchors the stainless steel 

cluster. This industry alone contributes significantly to the emissions for the area. 

These heavy economic activities in Steve Tshwete use large quantities of energy and electricity in the area 

and therefore contribute to the high emissions for the local area which contributes to a large proportion of 

the province.  With a relatively small population, 229 831 (2011), the GVA per capita, energy and emissions 

per capita is significantly higher when compared to a municipality of similar size, with less economic 

activities, due to the intensity of the mining and industrial sector which should be considered when reading 

the GHG report in further detail.  

Indicators based off those used in other similar reports, are used similarly to highlight indicators for the 

Steve Tshwete data in the fact table below, Table 10. Refer also to the accompanying Baseline Study report 

for STLM also conducted by ICLEI Africa, conducted complimentary to the GHG Report which provides 

further details of the local context in terms of socio-economic drivers and services.  

Table 10: Key energy indicators in Steve Tshwete Local Municipality  

Key sustainable energy indicator  Unit of 
Measure 

Local Level 
(2012) 

National Level 
(2000)* 

Energy consumption per capita GJ/capita 86.20 53.0 

GHG per capita tCO2e/capita 30.95 7.7 

Energy per Gross Value Added (GVA) (R’ mill) GJ /GVA 1147.98 1095.0 

GHG per Gross Value Added (GVA) (R’ mill) tCO2e/GVA 412.32 159.0 

*Source: Department of Energy: South African Energy Synopsis 2010: data for 2006 only/SA’s 2
nd

 National 

Communication, 2011, data for 2000 only 

The STLM GHG analysis is outlined in the following sections below. Data summaries are provided in tables 

with a selection of graphs representing energy and emission results for Supply-side (Electricity, Waste and 

Fuel), and Demand-side energy and emissions, followed by concluding summaries.  
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3.2. Supply side energy and emissions 

Supply-side refers to the classification of both primary and secondary energy types that are distributed to 

the demand-side sectors for use; these include liquid and solid fuels, electricity and renewables. 

Table 11 and Figure 3 below provides an overview of the energy types used and consumed in the STLM area 

for 2012. It is clear that electricity is the dominant energy type consumed typically used for the large 

industries and mines in the area as well as the ever growing commercial and residential sectors. Diesel and 

petrol liquid fuels been the second and third largest fuel type consumed in the area and would typically be 

associated with transport for the main economic activities in this area. 

The energy consumptions and carbon emissions within this municipality probably amount to a great 

proportion of the provinces emissions due to the intensive and concentrated number of industrial, mining 

and coal-fired power plants within the municipal boundaries. The heavy reliance and dependence on fossil 

fuel in this region could pose a serious threat on the sustainability of the economic sector and its future 

production and well-being.  

It should be noted that although electricity accounts for only 55% energy consumed, its GHG emissions 

accounts for 91% of the total emissions and this is as a results of the high emissions factor allocated to 

electricity in the South African context as a result of its source in low grade, ‘dirty’ coal.  

The Supply-side energy data results are expressed in the table and graphs below.  

Table 11: Steve Tshwete energy consumption and energy-related emissions by fuel type, 2012 

STLM 2012 Energy, Carbon Figures 
(conversion factors as per IPCC) 

Energy Source Energy (GJ) Carbon (tCO2e) 

Electricity   10 825 887.71    6 315 101.17  

Diesel     6 238 486.49        472 133.61  

Petrol     2 427 247.25        177 085.75  

Heavy Furnace Oil        115 182.20            7 950.79  

Paraffin           27 988.60            1 885.80  

Aviation Fuel           13 725.95                677.66  

Total   19 648 518.20    6 974 834.77  
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Figure 3: Steve Tshwete energy consumption and energy-related emissions by fuel type, 2012 

 

It is important for the sustainability of the environment that the communities and businesses located in the 

area contribute towards a low carbon future in collaborative efforts with the municipality. This is needed in 

order to address the challenges posed by high energy demand, to enable diversification of energy, increased 

energy efficiency and decreasing GHG emissions by increasing the use of renewables.  

An example of making use of renewables for the intense power generation industry is shown by Eskom’s 

renewable energy pilot projects whereby solar photovoltaic (PV) have been installed at three Eskom 

facilities, two of which are power generating plants.  

The electricity generated from the solar PV plants at the Lethabo and Kendal Eskom power stations will 

provide power during daylight hours for the administration buildings, security, terrace lighting and unit 

lighting board, resulting in a reduction of auxiliary power consumption. Kendal Power Station is located 

within the boundaries of Steve Tshwete. 

The total electricity generated from all these solar PV plants is 1.55MW and could power about 1 900 

standard suburban houses with an assumed consumption of 200 KWh per month. 

This is the first stage of the project designed to introduce renewable energy sources to supply power for 

internal use at Eskom's coal-fired power stations and is estimated to reduce the company's carbon footprint 

by about 2 845 tonnes a year. 

This is a key example of the use of renewables however with the introduction of the Renewable Energy 

Independent Power Producer Procurement (REIPPP) program in South Africa’s mix of energy; these 

innovative activities will significantly contribute to the reduction of emissions in the country as a whole.  
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3.3. Demand-Side Energy 

Demand-side energy refers to the energy end user, i.e. the sectors like residential, commercial, industrial 

users of energy within and urban jurisdiction. For reference to the section below the concluding graphs of 

the demand-side sectors are represented below. From Section 3.3.1, a breakdown of the different fuel 

(electricity, liquid fuel and waste generation) types will illustrate the contribution per sector.  

 

Figure 4: Energy consumption and energy related emissions by sector in STLM, 2012. 

 

3.3.1. Electricity 

Electricity is supplied by South African electricity public utility, called Eskom. Eskom supplies electricity 

directly to end users within the municipal boundary, and also supplies bulk quantities to municipalities 

across South Africa for municipalities to supply electricity through the municipal electricity grid to end users 

within the boundary.  

Electricity consumption data was obtained by both Eskom, who provides electricity to individual customers 

and provides bulk monthly quantities to the local authority for redistribution to the rest of the community. 

The local authority provided the detailed data recorded based on the local authority redistribution tariff 

codes. Given the great importance of electricity in GHG emissions, especially taking cognizance that South 

Africa’s energy is coal-fired generated, it was very valuable to have received such comprehensive electricity 

data from the respective sources.  

Eskom Distribution and Sectoral Analysis 

During 2012, Eskom distributed a total of 3052 GWh to the Steve Tshwete area. The Industrial sector being 

the main consumer constituting 68% of the electricity which is directly supplied by Eskom for the area. 

Table 12, Figure 5 and 6 provides further details. The industrial sector is followed by Local Authority Bulk 

supply (19%), Mining (7%), Eskom Internal (4%) and Agricultural (1%), with Commerce and Residential 

Sectors constituting below zero proportions of the Eskom supply. 

Data was obtained from 2010-2012, which enabled annual averages to be calculated. These can be seen 

Table 12. These calculations can express a number of indications; sectoral growth from the uptake of 



 

Steve Tshwete Local Municipality Greenhouse Gas Inventory 2012  22 

 

increased electricity consumption, expansion/contraction of sectors, energy efficiency in certain sectors. It 

is seen that Mining has the greatest average annual increase of electricity consumption with the Agriculture 

and Residential sectors also showing a positive percentage increase. Interestingly the industrial sector 

shows a negative annual average of electricity consumption, this is depicted by the 2011/2012 decrease in 

electricity use. A reason for the decrease in electricity by the industrial sector could possibly due to the 

switching from electricity to liquid or solid fuels due to the rise of electricity prices over the past couple of 

years.  

The Eskom internal use decreased considerably between 2011/2012, this could possibly be accounted for by 

the installation of the PV to supply Kendal power stations administration buildings with solar power during 

the day together with energy efficiency efforts. 

It is noticed from the below table and Figure 5, there is an increase in electricity supplied by Eskom between 

2010 and 2011, however decrease in electricity supplied between 2011 and 2012. From consultation with 

Eskom, the exact reason for this could not be determined at the time of the study. It would be important for 

investigation to continue and for the 2013 electricity to be analyzed to determine if an electricity 

consumption pattern exits. 

 

Table 12: Eskom’s electricity customers, sectoral totals (kWh) (Source: Eskom) 

 Sector 2010 (kWh) 2011 (kWh) 2012 (kWh) 
Average 
annual % 
increase 

Agriculture 23 055 868.00  26 809 670.00  27 565 870.00  8.37 

Commercial 16 974 077.02  14 422 642.02  18 821 927.95  2.84 

Industrial  2 161 722 722.00  2 277 006 239.00  2 078 009 843.61  -2.256 

Mining  141 326 014.00  175 356 254.00  209 019 542.00  17.76 

Residential 12 896 910.30  14 184 709.10  14 788 231.70  6.58 

Eskom Internal 122 434 111.00  125 001 243.00  121 877 854.00  -0.25 

Eskom Bulk Distributors 132 180 089.00  148 876 209.00  143 773 797.00  3.83 

STLM Bulk 418 391 814.00  426 557 132.00  438 258 707.00  2.29 

Street Lighting 127 928.00  127 928.00  128 278.00  0.13 

TOTAL 3 029 109 533.32  3 208 342 026.12  3 052 244 051.26  0.234 
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Figure 5: Annual electricity supplied by Eskom from 2010-2013 in the Steve Tshwete Municipal area. (Source: Eskom) 

 

 

Figure 6: Eskom’s electricity supply to sectoral customers in STLM, 2012. (Source: Eskom) 
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Steve Tshwete Municipal Distribution 

Steve Tshwete receives bulk electricity from Eskom, which it then re-distributes to end users within the 

community. For the year 2012 STLM received a total of 438 GWh from Eskom, of which it captured a 

recording of a total of 393 GWh which was redistributed to the community. An annual total of 45 GWh 

could not be accounted for and was classified as electrical losses, constituting 10% of the bulk electricity 

total received by Eskom. The percentage losses are in line with other municipalities in South Africa in 

reference to the publication: State of Energy in South African Cities 2011 by Sustainable Energy Africa.  

These electricity losses can be concluded as technical (transmission and distribution through the electrical 

infrastructure) and non-technical (non-metered electricity use and theft) losses.  

Residential (Domestic) and Industrial (Bulk consumers/Large Industry) sectors are the main consumers of 

the municipal electricity supply as seen in Table 13 and Figure 7 below.  

Table 13: Summary table of Steve Tshwete distribution of electricity to end-users (2012) 

Description Tariff 
Code 

Allocated 
Sector 

2012 (kWh) % 

Sport facilities 570 LG operations           364 900.82         0.08  

Buildings and facilities 500 LG operations       1 416 551.38         0.32  

District Council 581 Commercial       2 415 462.83         0.55  

Street lights & traffic lights 580 LG operations     24 405 345.52         5.57  

Business & Small Industry 521-538 Industry     35 465 631.42         8.09  

Domestic (low income) 501 Residential     39 894 204.12         9.10  

Electrical Losses       45 053 019.48      10.28  

Bulk consumers /Large Industry 597-598 Industry   128 449 765.77      29.31  

Domestic (mid to high income) 502-518 Residential   160 793 825.66      36.69  

Total      438 258 707.00    100.00  
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Figure 7: Sectoral representation of Steve Tshwete distribution of electricity, 2012 

 

Sectoral analysis of total electricity consumption in Steve Tshwete 

The summary provided in Table 14 and Figure 8 provides the total electricity consumption in the Steve 

Tshwete area distributed by both Eskom and the local authority, represented by the Demand-side sectors.  

It is clearly seen that the industrial sector dominates as the main electricity consumer in the area which 

overshadows the other sectors like the mining and residential sectors which are also large consuming 

sectors. It is by these sectors where electricity saving measures can be implemented to curb and reduce the 

electricity and associated emissions. As seen in Table 12 above, Mining and Agriculture are the growing 

sectors in relation to annual increases in electricity consumption and therefore energy saving strategies 

should be aimed at insuring that these sectors develop in a low carbon manner in the future. With that in 

mind, it is not in the municipalities control to enforce low carbon measures within these sectors, however 

partnerships can be established and strengthened to promote renewable and energy efficient solutions. It is 

interesting to see that the industrial sector has a negative increase of consumption over the past three 

consecutive years which indicates that either the industrial sector is incorporating energy savings measures 

seriously into short and long term operations; or this sector has switched fuel types; or there has been a 

decrease in the production and development of the industrial sector in the area.    
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Table 14: Total Electricity consumed in Steve Tshwete - sectoral representation 

Sector 2012 (kWh) 

Agriculture        27 565 870.00  

Commercial        54 287 559.37  

Industrial   2 472 111 260.38  

Mining      209 019 542.00  

Residential      215 476 261.48  

Other Government           2 415 462.83  

LG Operations        26 315 075.72  

Losses        45 053 019.48  

TOTAL   3 052 244 051.26  

 

 

Figure 8: Graphic representation of total electricity consumed by sectors in Steve Tshwete, 2012 

 

Municipal Consumption 

It is important to note that STLM measures and captures municipal electricity use from buildings and 

services rendered under Tariff Code 570 (sport facilities), 500 (electricity which is not charged and therefore 

assumed and classified as buildings and facilities) and 580 (street and traffic lights) of which accumulates 

and constitutes about 6% (Figure 7 above) of the electricity distributed by the local authority. However the 

local government consumption constitutes only 0.86% of the total electricity consumed within the area, see 

Figure 8 above.  
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Due to either a lack of metering or information captured by local government operations it is uncertain 

whether the Tariff Codes as indicated above provides a true reflection of the internal municipal 

consumption of electricity, as the electricity use by water and waste water treatment is either captured 

under Tariff Code 500 or is omitted and therefore not captured within this study.  From the study it 

concludes that street lighting is the major electricity cost under the municipal operations and therefore a 

street lighting retrofitting project would be the recommended energy saving measure to reduce electricity 

consumption and savings for the municipality. It is also recommended that the municipality meters and 

reports on all its local government buildings, facilities and operations individually in order to better manage 

consumption and savings from energy reduction measures over time.  

A detailed graph of the local government operations energy generation and emissions can be seen in the 

Figure 18.  

Monthly analysis of electricity consumption 

The monthly electricity consumption for Steve Tshwete is represented in Figure 9, which indicates the 

monthly consumption is on average 177 171 76.07 kWh (17 GWh) per month with a demand peak during 

the winter period of June-August with lower demand levels during February and October months. It can be 

assumed that a large proportion of the increase between months of June and July of 36% can be accounted 

as electricity used for heating in the residential sector. To curb electricity consumption during these peak 

months, electricity efficient campaigns can be conducted to target the residential sectors to take up 

technologies such as ceiling insulations, solar geyser installations,  gas heaters and so forth in order to 

reduce the demand during these peak months. 

 

Figure 9: Monthly electricity consumption for Steve Tshwete area for 2012. 
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Residential Sector: fuel types 

The graph below represents data from the 2011 Household Survey which illustrates the household fuel mix 

in meeting the main household energy needs, notably lighting, cooking and space heating.  

The 2011 Census data revealed that there are 64 970 households in STLM. In terms of access to housing, 83% 

of households reside in formal dwellings while 17% lived in informal dwellings. Lighting can be used as a 

proxy for electrification, as electrified households use electricity for lighting first and foremost. The 

proportion of houses using electricity for lighting can therefore conclude that the majority of households in 

the municipal area are electrified, at 90.85% (Figure 10) which compares strongly to the national estimation 

of 82% households electrified in South Africa.  

For comparative purposes the list of Mpumalanga municipalities and Provinces are listed below (Figure 11 

and 12) demonstrating the percentage of households that use electricity for lighting. These two graphs 

reiterate that Steve Tshwete’s electrification of houses is much higher when compared to national figures; 

this may be as a result of the wealth generated by the area from the heavy industry and mining which may 

be an enabling factor for houses to have access to electricity in their households.  

 

Figure 10: Fuels used for lighting, heating and cooking in STLM, 2011. (Source: StatsSA) 
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Figure 11: Fuel types used in the households of Mpumalanga’s local governments, 2011 (Source: StatsSA) 

Main fuel used by households for lighting by MUNICIPALITY 

(Mpumalanga)

60% 70% 80% 90% 100%

MP301: Albert Luthuli 

MP302: Msukaligwa 

MP303: Mkhondo 

MP304: Pixley Ka Seme 

MP305: Lekwa 

MP306: Dipaleseng 

MP307: Govan Mbeki 

MP311: Victor Khanye 

MP312: Emalahleni 

MP313: Steve Tshwete 

MP314: Emakhazeni 

MP315: Thembisile 

MP316: Dr JS Moroka 

MP321: Thaba Chweu 

MP322: Mbombela 

MP323: Umjindi 

MP324: Nkomazi 

MP325: Bushbuckridge 

Electricity 

Gas 

Paraffin 

Candles

Solar 

None 
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Figure 12: Comparative study by province of the households that have access to electricity for lighting purposes. 

(Source: StatsSA) 

Energy poverty on the other hand is indicated by the proportion of non-electricity fuels used for cooking 

and space heating, due to the high cost of electricity, rather than the proportion of non-electrified 

households. From Figure 10 it can be seen that coal (7%) and paraffin (5%) are the alternative cooking fuels 

in households while the alternative source of lighting is candles (8%).  A large impact on household health 

and a concern on the wellbeing of the lower-income households, is the large use and dependency on coal 

(14%) and wood (5%) for heating. Although these alternative fuels may be cheaper due to the proximity to 

the local coal mines, these fuels pose radical risks to the physical health and safety of residents and 

surrounding communities.  

Residential Sector: electricity consumption  

The monthly electricity data that was obtained by STLM provided sufficient information to undertake a 

detailed analysis determining the proportion of households in the residential sector that can be categorized 

in terms of household income, which can then further support conclusions in relation to estimated 

consumption patterns and revenue received by these domestic customers respectively.   

For the purpose of this study, Eskom’s residential customers and consumption figures were excluded in this 

analysis as Eskom was unable to provide revenue values for each income band and therefore would skew 

the analysis considerably without the inclusion of these figures. Although the Eskom residential customers 

are excluded in the following analysis it is assumed that Eskom provides electricity to informal and low-

income houses and establishments. The total number of customers under each income band was also not 

released by Eskom to ensure customer confidentiality.  

Figure 13 A, B and C below are illustrations of the proportion of electrified domestic households which are 

further categorized by household income bands which is directly related to the assigned municipal 

Percentage of households that use electricity for lighting by 

PROVINCE

70% 75% 80% 85% 90% 95%

Eastern Cape 

Free State 

Gauteng 

KwaZulu-Natal 

Limpopo 

Mpumalanga 

North West 

Northern Cape 

Western Cape 
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customer tariff code. Therefore the tariff code, outlined in Table 15, provides an estimation of the level of 

income of a households, these assumptions were made in consultation with the municipal authority.  

Table 15: Domestic types determined by municipal tariff codes 

Domestic Type Tariff Code 

Domestic: Low Income (under R100/month) 201, 250, 251 

Domestic: Indigent 501 

Domestic: Low Income 503 

Domestic: Mid - High Income 502 - 518 

 

From Graph A the division between the number of customers classified under high-middle income 

households and low income households is pretty much equal, with 55% and 45% respectively. However 

when referring to Graph B and C it shows that middle-high income households are consuming a much larger 

proportion (79%) of the electricity and therefore constituting a large proportion to the municipal revenue 

from the Residential sector.  

If in the future mid-high income households who can afford and see the monetary benefits of transitioning 

and investing in alternative sources of energy, such as solar energy the municipal authority will feel the 

impact in terms of revenue generated from these customers. Sustainable Energy Africa are currently 

researching and modelling alternative revenue models in collaboration with various municipal electricity 

departments. 
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Figure 13: Illustration of electricity revenues from STLM domestic categories in relation to high, mid and low income 

households.  
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3.3.2. Liquid Fuel Consumption  

Liquid fuel consumed within the Steve Tshwete magisterial district, data obtained by SAPIA, is represented 

in the below table accompanied by the assumed sectoral categories outlined in the Methodological section 

of the report. Diesel and petrol are the two liquid fuels that are largely used in the area. The consumption 

thereof is assumed to be by the transportation sector. 

Table 16: Fuel Volume Sales by SAPIA, DoE and assumed sector consumers, 2011 

Liquid Fuel types 2011 (litres) Assumed Sector 

Diesel          167 989 479  Transport 

Petrol            71 242 046  Transport 

Heavy Furnace Oil               2 879 555  Industry 

Paraffin                  777 461  Residential 

Aviation Gasoline                  307 412  Aviation  

TOTAL          243 961 796   

 

From the diesel and petrol totals above the municipality consumes the below quantities for the municipal 

vehicle fleet which can therefore be subtracted from the bulk magisterial totals of these liquid fuels. 

Table 17: Steve Tshwete Municipal liquid fuel consumption for 2012 

Liquid Fuel types 2011 (litres) 

LG Diesel                  618 264.00  

LG Petrol                  147 579.00  

TOTAL 765 843.00 

 

 

Figure 14: Steve Tshwete fuel consumption per fuel type and energy used per sector, 2011 
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Transportation Sector 

Transportation is seen as the main liquid fuel consumer in this municipal area and is consistent with other 

municipal areas as well as at the national level. Transportation is not solely a local government mandate and 

therefore it is encouraged that STLM seek partnership with neighboring municipal authorities, especially to 

prioritize sustainable transportation in the fast growing economy area. It is also encouraged that the 

municipal areas incorporate vehicle population management and integrated public transportation systems 

into all future planning policies to ensure fuel emissions can be monitored, measured and managed in a 

verifiable manner to ensure increased reduction in emissions in this sector.  

The total number of vehicles within the Steve Tshwete area are presented within the below table.   

Table 18: Total live vehicles in Steve Tshwete and Hendrina as of June 2013 

eNaTiS category Sub-totals Assumed vehicle type Totals 

Heavy load veh(GVM>3500 Kg, not to draw) 2717 Freight 33 459 

Heavy load veh(GVM>350 0Kg,equip to draw) 3932 

Light load vehicle (GVM 3500Kg or less) 26810 

Special Vehicle 4787 Other 4 900 

Unknown 113 

Light passenger mv(less than 12 persons) 39150 Private 42 379 

Motorcycle / Motortricycle / Quadrucycle 3229 

Heavy passenger mv(12 or more persons) 409 Public 2 233 

Minibus 1824 

Total 82971   82 971 

The total number of vehicles registered under the municipal fleet register for 2013 are represented within 

the below table, accompanied by the approximate average age of the vehicle categories. The grey 

highlighted categories (Trucks, Light duty vehicles, Motor vehicles and Tractors) are the categories with the 

larger number of vehicles which is assumed to contribute to greater proportion of carbon emissions for this 

sector for the municipal operations.  

Table 19: Live Vehicles registered for the municipal vehicle fleet for 2013. 

 Type Of Vehicle Total Average Age 

Trucks 53 8-10 Years 

Fire Engines 17 8-10 Years 

Light duty vehicles  146 5-7 Years 

Motor Vehicles 58 4-5 Years 

Motor Cycles 32 4-5 Years 

Grader 1 1 Year 

Front - End Loader 8 2-11 Years 

Roller 1 14 Years 
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Bulldozer 3 7-15 Years 

Tractors 50 11-15 Years 

Compressor 3 30 Years 

Back - Actor 6 17-30 Years 

Trailers 104 8-17 Years 

Concrete Mixer 4 30 Years 

Tractor Lawnmower 30 10-25 Years 

Fork lifter 2 - 

Mobile Caravan 1 20 Years 

Ref. Compactor 22 8-27 Years 

 Total 541  

 

Transport sector: Summary remarks  

From the 2011 population figures the following transportation indicators are derived regarding the 

transportation sector in Steve Tshwete:  

 

Table 20: Transport indicators for Steve Tshwete 

Key transport statistics  

Number of total vehicles per capita  82 971/229 831 = 0.36 

Number of total vehicles per household 82 971/  64 970 = 1.28 

Private vehicles per capita 42 379/229 831 = 0.18 

Private vehicles per household  42 379/  64 970 = 0.62 

 

For comparative purposes, the KwaDukuza, KwaZulu-Natal transport indicator figures are shown in Table 

21.  

Table 21: KwaDukuza transportation indicators 

Key transport statistics  

Number of total vehicles per capita  42970/231 189  = 0.19 

Number of total vehicles per household 42970/  70 291  = 0.61 

Private vehicles per capita 25 599/231 189 = 0.11 

Private vehicles per household  25 599/  70 291 = 0.36 
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3.3.3. Waste Generation  

Waste generation, by category 

Waste quantities by the municipality have been measured and reported since 2010. From 2010 to 2012 

waste quantities were classified as General Municipal Waste which can be assumed as mixed solid waste, 

these totals can be seen in Table 21 and Figure 15. As from 2012 the municipality started weighing and 

recording 5 additional grouped composition types which can also be seen in the below table. From 2012 the 

municipality also initiated a recycling initiative, purely on a voluntarily basis and records the total mixed 

recyclables (reclaimed waste) generated. These recycling materials are trucked to Johannesburg, Gauteng 

Province (200km southwest of the municipality) for further processing. The municipality also started 

separating its organic material which is composted rather than dumped at the landfill.   

Table 22: Total waste measured and reported by Steve Tshwete Municipality for the municipal area  

Waste: Composition type 2010 (tonnes) 2011 (tonnes) 2012 (tonnes) 

GW01: General: Municipal 
waste 

78 844.30   103 905.30   61 667.00  

GW10: General: Commercial 
and industrial waste 

    7 759.00 

GW20: General: Organic 
waste 

    8 855.00  

GW30: General: Construction 
and demolition waste 

    14 688.00  

GW99: General: Other     8 127.00  

Recyclables     382.22 

Total 78 844.30 103 905.30 101 478.22 

 

It is notable that there is an increase (24%) between years 2010-2011 of waste generated, from consultation 

with the municipality, this trend is due to an increase in the number of service areas or households 

receiving refuse collection services during this period. The municipality is currently expanding in both 

residential and industrial areas, which directly impacts the waste generation and management thereof. 

Between 2011 and 2012 the increase of waste generated was only 1.4%, therefore showing growth but 

indicating some stability. It is important that waste quantities are monitored and evaluated annually (bi-

annually) in future in order to manage waste minimization by the respective composition categories and 

assumed sectors. 



 

Steve Tshwete Local Municipality Greenhouse Gas Inventory 2012  37 

 

 

Figure 15: Waste measured and reported in Steve Tshwete by category, 2012. 

 

Monthly analysis of waste 

The monthly waste generation is represented within the figure below. Notably there are two peak waste 

generation months in May and October for 2011 and 2012, the municipalities response to this trend is due 

to periodic clearing and collection of illegal dumping and/or after festive seasons. During June-August 2012, 

the municipal weigh bridges were temporality out of order and therefore average monthly waste amounts 

were provided. The monthly waste generation can support and inform the municipalities waste 

managements’ future planning.  

 

Figure 16: Monthly Waste generated in Steve Tshwete, 2010-2012 
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3.4. Demand side energy and emissions conclusions 

Demand-side energy refers to the energy consumed by the energy end user, i.e. sectors such as residential, 

commercial, industrial use of energy within an urban jurisdiction. The table and pie charts below illustrate 

the energy use and carbon emissions across sectors within this municipal boundary. It is evident again that 

the industrial sector dominates the energy sector accounting for the larger proportion of energy consumed 

(46%) and carbon emitted (75%) in the area. This is attributed by the heavy energy intensive mining and 

manufacturing activities.  

Transportation as a sector is also seen as a high consumer of energy with 82 971 vehicles registered within 

the municipal area, 40% of which are heavy and light load vehicles classified as freight vehicles which can 

directly attribute to these results. Transportation contributes to 44% of the energy used and 9% of the 

emissions emitted in Steve Tshwete.  

Table 23: Sectoral Analysis of Energy and Emissions, 2012 

Sector Energy (GJ) Emissions (tCO2e) 

Agriculture           99 237.13              57 888.33  

Commercial        195 435.21            114 003.87  

Industrial     9 014 782.74        5 199 384.44  

Mining        752 470.35            438 941.04  

Residential        803 703.14            454 385.95  

Transport     8 637 840.29            647 799.68  

Prov. Government             8 695.67                5 072.47  

Public services (LG operations)        122 627.73              57 358.99  

Waste                          -                45 349.87  

Sub-total   19 634 792.25        7 0219 506.99  

Losses (Electrical)        162 190.87              94 611.34  

Aviation Fuel           13 725.95                    677.66  

TOTAL   19 810 709.07        7 114 795.99  
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Figure 17: Energy consumption and energy related emissions by sector in STLM, 2012. 

 

Local Government operations accounts for a very small proportion of the overall energy used and carbon 

emitted within the municipal area, however it is evident that the greater proportion of energy consumed is 

by the municipal vehicle fleet and by the municipal buildings and facilities (under Tariff Code 500), Figure 

18. Local governments have a large role to play in terms of leading by example to implement energy 

efficient and renewable energy measures and to advocate to the demand-side sectors to undertake similar 

measures for emission reduction. 
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Figure 18: Energy used and carbon emitted by the STLM operations, 2012 

 

3.5. Steve Tshwete Greenhouse Gas Inventory summary  

Electricity is the dominant energy type used in Steve Tshwete, which is consistent with other municipalities 

in South Africa. The sectors consuming the greater proportion of energy in the area are the industrial and 

transportation sectors. Just over 7 million tonnes of carbon equivalent emissions, which was accounted for, 

was emitted in year 2012, 97.85% emitted by the community and 2% emitted directly by the local authority 

(with the inclusion of electrical losses). Per capita, this accounts for a staggering 30 tCO2e per capita for the 

Steve Tshwete area based on 2011 population figures, which, when compared to other local authorities of 

similar size or even larger sizes, is hugely significant. However this figure is consistent when comparing the 

per capita results with municipalities of similar economic activities, such as Saldanha Bay Municipality in the 

Western Cape which showcased a per capita of 32 tCO2e per capita in 2011 as a result of the mining and 

industry activity along the west coast in the Western Cape region. 

 

It must be noted that aviation fuel consumed was not included within any of the previous sections and only 

included in this summary table in this section. A small commercial airfield is located in the Middelburg area 

and the flights of these small aircrafts can be assumed of a commercial and private nature.  The emissions 

from these aircrafts and the boundaries of these emissions is largely contested and therefore only included 

within the summary table as the last inventory. The inclusion of the aviation fuel within the results increases 

the per capita of carbon emissions by 0.2 tCO2e, which is insignificant when considering the results as a 

whole.  
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Table 24: STLM Energy and Emissions, Government vs. Community 

2012 tCO2e 

  Community Local Government 

Waste 1142.94   

Electricity 6259839.51 55261.66 

Fuel 656958.61 2097.33 

Supply Sub-total 6917941.06 57358.99 

Supply total 6 975 300.06 

Percentage 99.18 0.82 

Electricity Losses   94611.34 

Module totals 6917941.06 151970.33 

Total 7 069 911.40 

Percentage 97.85 2.15 

  

  Community Local Government 

Module totals 6917941.06 151970.33 

 Total                                      7 069 911.40  

Percentage 97.85 2.15 

Carbon per capita 30.76 

Aviation Fuel  677.66   

Module Totals   6 962 825.66                   151 970.33  

STLM TOTAL EMISSIONS                                      7 114 795.99  

Carbon per capita 30.96 

 

Table 25 shows the emissions by sector per emission scope, as per the international standards for local 

governments, entitled Global Protocol for Community-Scale Greenhouse Gas Emissions (GPC).  

 Emission scopes, based on the guidelines of the GPC Protocol; they are used to categorize emission sources 

as follows:  

Scope 1 emission – All direct emission sources located within the geographical boundary of the local 

government 

Scope 2 emission – Indirect emissions that result from as a consequence of activity within the jurisdictions 

Scope 3 emission – All other indirect and embodied emissions that occur as a result of an activity within the 

geographical boundary 
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Table 25: Greenhouse Gas emissions by sector per scope in Steve Tshwete 2012 

 

 

Agriculture             57 888.33          57 888.33 Stationary Units Agriculture Energy Indirect Emissions (Scope2) I.1.ii

           1 885.80 Stationary Units Residential Direct Emissions (Scope1) I.1.i

       452 500.15 Stationary Units Residential Energy Indirect Emissions (Scope2) I.1.ii

           2 097.33 Stationary Units Commercial/Institutional Facilities Direct Emissions (Scope1) I.2.i

       268 949.35 
Stationary Units Commercial/Institutional Facilities Energy Indirect Emissions 

(Scope2)
I.2.ii

           7 950.79 Stationary Units Industrial Energy Use Direct Emissions (Scope1) I.4.i

    5 191 433.65 Stationary Units Industrial Energy Use Energy Indirect Emissions (Scope2) I.4.ii

MOBILE 

UNITS
       647 799.68 

On-Road 

Transportation 

(Cars, LDV, 

HDV/Buses, others) 

       647 122.02 
Mobile Units On-Road Transportation (Cars, LDV, HDV/Buses, others) Direct Emissions 

(Scope1)
II.1.i

Aviation               677.66 
Mobile Units Aviation Indirect Emissions from Inter-City Domestic Flights (LTO and 

Cruise) (Scope3)

II.4.ii

i

WASTE 45 349.87         
Solid Waste 

Disposal
            45 349.87          45 349.87 

Waste Solid Waste Future Indirect Emissions from Community Generated Waste 

Landfilled in the Community in the Analysis-Year (Scope1)
III.1.i

                      -   IPPU Direct Emissions from Industrial Processes (Scope1) IV.1.i

       438 941.04 IPPU Indirect Emissions from Industrial Processes (Scope2)
IV.1

.ii

 7 114 795.99 

tCO2e Scope-1           704 406 

tCO2e Scope-2        6 409 713 

tCO2e Scope-3                   678 

Total      7 114 796 

TOTAL Community Emissions (tCO2e) by 2012 Accounting Standard (for benchmarking)

  Aggregate tCO2e by Scope

STATIONARY 

UNITS
    5 982 705.40 

          647 799.68 

IPPU        438 941.04 
Industrial 

Processes (Mining)
          438 941.04 

Residential 

Buildings
          454 385.95 

Commercial/Institut

ional Facilities
          271 046.68 

Industrial Energy 

Use
       5 199 384.44 

2012 Community GHG Profile Reporting Standard

Sector
 Sector Total 

(tCO2e) 
Subsector

 Subsector Total 

(tCO2e) 
 Subtotal (tCO2e) GHG Emissions Sources

GPC 

No.
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Air Quality in Steve Tshwete 

The air quality data for Steve Tshwete area was made available by the municipality, the captured data 

between August 2011 and April 2013 is showed in Figure 19. It is evident that there is a heightening peak of 

pollution between April to June 2013 which is during the winter months of South Africa in the Southern 

Hemisphere. The winter months in the Highveld of South Africa is characterised by a strong high pressure 

system dominating the area, resulting in strong descending air causing an inversion layer of air in the upper 

atmosphere to trap ascending pollution from the earth at lower altitudes. The pollution in the winter 

months is therefore more concentrated and worsened as a result of additional pollution during these 

months as a result of household heating from coal wood in the residential sector.  

 

 

Figure 19: Air Quality results of STLM air quality stations recording air pollutants in the atmosphere, 2011-2013 
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3.6. Recommendations 

The following recommendations are listed below in response to the GHG analysis within this report under 

the respective headings. These should be considered when developing and outlining objectives and actions 

as part of the development of an Urban Low Emission Development Strategy and Action Plan through the 

Urban-LEDS project and beyond.  

3.6.1. Energy data collection and analysis:  

 Assign responsibility to a competent municipal staff member to undertake this specific data 

management task and score performance under key performance areas (KPA). 

 Repeat data collection and analysis on an annual basis 

 Store data readily available on a central data base system  

 Installation of an internal energy management system 

 Disseminate and publically display GHG findings within the municipality to respective sectors 

and to external stakeholders (newspaper, website, posters).  

 Annually report energy data and climate action to the HEAT + and carbonn Cities Climate 

Registry (cCCR) 

3.6.2. Continuation of measuring, monitoring and reporting:  

 Put systems in place to measure electricity consumed by  individual local government 

operations (buildings, water and sanitation facilities, street and traffic lighting) 

 Continuously report on individual consumption patterns and report to respective municipal 

platforms 

 Report and record to a central data base any projects relating to energy savings that will 

have an impact on electricity consumption from local government operations – publically 

disseminate information to the public.  

3.6.3. Measures and solutions:  

 Local Government operations 

 Measure and report all municipal electricity consumption by local government operations 

(services and facilities) 

 Monitor fuel consumption by the municipal vehicle fleet; put measures in place to limit fuel 

consumption.  

 Measure and report on recycling initiatives by municipal staff and buildings, include these 

records within waste management data base and report to respective platforms on 

performance.   

 Introduce non-transportation mechanisms for municipal staff 

 Reduce car-based travelling allowance for staff members to encourage less fuel 

consumption. 

 Subsidise public transportation for respective staff members.  

 Waste Management 

 Initiate residential waste separation and recycling initiatives and incentives to the 

residential, commercial and residential sector.  

 Develop bi-annually reports of waste generation quantities and report to respective internal 

and external platforms.  
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 Electricity use 

 Undertake energy savings campaigns amongst municipal staff, public and schools 

 Promote Earth Hour (normally annually in March) to ‘switch off’ lights and electrical 

appliances.  

 Annually report on electricity consumption per sector and encourage energy savings by 

large electricity consumers in the area (create a competitive spirit between organisations of 

similar nature.  

 Acknowledge and reward private sectors for energy savings 

 Transportation  

 Revise transportation policy to encourage non-motorised transportation 

 Encourage non-motorised transportation amongst citizens 

 Promote public transport where available,  

 Promote bicycle use 

 Encourage car pooling 

 Undertake public awareness campaigns for energy efficient transportation mechanisms 
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