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BACKGROUND  
 
South Africa continues to experience rapid urbanisation, with approximately 64% of the 
country urbanised. Cities play a fundamental role in terms of population, economic 
growth, energy and other resource consumption patterns. If planned and governed well, 
cities can be a source of employment, poverty alleviation, a better life for its citizens and 
offer the potential to significantly transform the emissions profile of country. 
 
National government has recently undertaken a Greenhouse Gas Mitigation Potential 
Analysis for South Africa; building on the Long Term Mitigation Scenarios (LTMS). The 
analysis points unequivocally to the electricity supply and the industrial sectors as key 
sectors to make the largest contributions to greenhouse gas (GHG) emissions abatement. 
The Report indicates that “a more aggressive decarbonisation of South Africa’s electricity 
supply sector will have to be targeted as part of the process of updating the Integrated 
Resource Plan1 (IRP), to achieve an absolute reduction in GHG emissions relative to current 
levels, if (sic) a more ambitious emissions reduction target (such as Peak Plateau Decline 
(PPD) is to be achieved” (DEA, 2014). 
 
South Africa’s recent Intended Nationally Determined Contribution (INDC) (DEA, 2015), 
framed by the National Development Plan 2030 (NDP, 2012) and National Climate Change 
Response White Paper (DEA, 2011), moves from a relative “deviation from Business as 
Usual (BAU) to an absolute peak, plateau and decline greenhouse gas emissions trajectory 
range”. The INDC talks to the developmental needs of the country as well as the need to 
deal with climate change imperatives. 
 
The IRP 2013 Update, although not approved by Cabinet, shows a significant reduction in 
the electricity demand projection from the IRP 2010 Policy Adjusted Scenario. It presents 
a more flexible and dynamic approach to electricity planning, allowing for a response to 
energy demand (as opposed to an exclusive supply-side focus) and introduces the 
possibility of embedded generation as part of the national supply mix. 
 
However, apart from the White Paper on Climate Change Response, none of these 
important documents recognise cities nor identifies a role for Local Government or the 
South African Local Government Association (SALGA) as key support institutions. 
 
Interestingly the Fifth Assessment Report (AR5, 2014) of the Intergovernmental Panel on 
Climate Change (IPCC) identified cities as major players in reducing global GHG emissions.  
In addition, the Sustainable Development Goals now include a focus on cities and many of 
the targets expressed require implementation, or would be better implemented, at the 
local level. 
 
South Africa has many laudable policies and plans focused on climate change and energy. 
The challenge that remains, however, is the implementation of these plans.  Cities are 
energy intensive nodes and, therefore, the potential for transforming the energy and 
emissions profile of South Africa must largely be tackled at the urban level. Many of the 
functions of a municipality relate to energy management, including electricity distribution, 
                                                
1 The Integrated Resource Plan (IRP) is South Africa’s overarching strategic Electricity Plan over a 20 year 
period. The current IRP 2010 was revised in 2013 but this document has not yet been approved by National 
government. 
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building plan approvals, and spatial and transport planning. Given their energy-intensive 
nature, and the significant influence they have over energy use in their areas of 
jurisdiction, they are central to changing the energy and emissions trajectory of the 
country. 
 
A recent report (2015) published by Sustainable Energy Africa (SEA), analysing the state 
of energy in 18 South African cities, indicates that these cities account for a third of 
national energy consumption and 50% of national electricity consumption. If South Africa 
is to move towards a low-carbon trajectory in line with the PPD objectives, then cities 
have to be at the heart of that change profile. In view of this, SEA undertook to analyse 
the potential carbon mitigation potential from an aggregate city perspective using the 
Long Range Energy Alternatives Planning (LEAP) tool.  

THE CITIES COVERED IN THIS RESEARCH 
 
A total of 27 major urban cities have been included in this research (see Appendix 1), 
based on the cut-off point of having an urban population of 100 000 or greater. The 
study used Statistics South Africa’s definition of urban population, which does not include 
rural and tribal areas. All 8 large metropolitan cities are included. 

ENERGY DATA PICTURE 
 
The energy consumption for all 27 cities shows that petrol and diesel (transport fuels) 
constitute almost half of all energy consumed in the cities, with electricity accounting for 
the bulk of the remainder. 
This picture is not radically different to many of the individual city profiles (State of 
Energy in South African Cities 2015, SEA) except in the case of large industrial cities, 
where the industrial sector dominates the energy by sector picture and electricity use is 
more dominant in the energy by fuel picture (as the industrial sector is very electricity 
intensive). 
 

 
Figure 1: Energy and emissions by sector 
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Figure 2: Energy and emissions by fuel 
 
When energy use is examined from a carbon emissions or climate-change perspective, the 
picture is somewhat different. Despite substantially higher energy use, the transport 
sector contributes proportionally less to carbon emissions than the built environment – 
the residential, commercial and industrial sectors, derived from the electricity sector (see 
Figure 1). This is due to the fact that electricity is largely generated from coal which has a 
much higher emissions factor per unit of energy consumed than liquid fuels, arriving from 
the inefficiencies of coal fired power stations. 
 
The transport sector accounts for 57% of all energy consumed in the cities, with the 
majority being consumed by land-based transport (46% of total energy consumption). 
This is shaped by the urban spatial structure, which is characterised by low-density 
development and an historical emphasis on road-based transport. In turn, land-based 
transport energy consumption is dominated by the passenger transport sector (66% of 
land-based transport and 24% of total energy consumption). 81% of passenger transport 
energy consumption is by private passenger vehicles (cars), despite the fact that only 
38% of all passenger-kilometres (a function of passengers moved and distance moved by 
each passenger) are by car. 
 

 
Figure 3: Energy consumption by land-based transport and passenger 
transport 
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Figure 4: Energy consumption and passenger-kilometres by passenger 
transport 
 
Households consume 10% of total energy in the 27 cities. Twenty percent of all 
households (high- and very-high-income households) account for roughly a third of the 
residential energy demand, while just over half (55%) of all households (low-income) 
account for a third of the residential energy demand. This is indicative of the unequal 
consumption of energy and the problems associated with energy poverty. Whilst the 
proportion of electrified households has increased over time, not all households have 
access to electricity and those that do are often faced with the issue of affordability. 
 

 
Figure 5: Number of households by type and energy consumption 
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LOOKING TO THE FUTURE: AN ENERGY FUTURES MODEL  
 
The model used is the Long Range Energy Alternatives Programme (LEAP) and the key 
inputs and assumptions were based on the following: 
 
Table 1: Key model inputs 
Sector Unit Energy Driver Growth pa 
Residential Households Household growth 

(StatsSA) 
Informal: 0.60% 
Formal: 3.69% 

Commercial2 m2 GVA (trade, finance, 
community services) 

3.36% 

Industrial Total energy GVA (manufacturing) 2.83% 
Agricultural Total energy GVA (agriculture) 1.53% 
Transport 
(passenger) 

Passenger-km GVA (total) 3.07% 

Transport (freight) Tonne-km GVA (transport) 3.19% 
Transport (other) Total energy GVA (transport) 3.19% 
 
The risks of following a Business as Usual (BAU) scenario are extremely concerning – the 
modelling indicates that by continuing on a BAU trajectory, energy consumption will 
double by 2034 and more than triple by 2050. Emissions are also expected to increase 
under the Business as Usual projections. Growth is driven predominantly by the 
commercial and transport sectors. This growth pathway would place cost constraints on 
economic growth, while burdening households with unnecessarily high energy costs.  
 

 
Figure 6: Business as Usual energy demand by sector 

 
Alternative scenarios were considered that included energy efficiency in all sectors and 
the introduction of local electricity generation from large-scale renewable energy as well 
as small-scale embedded generation (rooftop PV). The model indicates that the biggest 
energy demand reduction will come from the transport sector, since it consumes the 
                                                
2 Also includes institutional, e.g. government 
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most energy. Emissions reduction potential, on the other hand, is greater in the 
electricity-consuming sectors (residential, commercial and industrial). 
 
In contrast to the national emissions abatement potential, the urban emissions mitigation 
modelling points to electricity supply, the transport and residential sectors (as opposed to 
the electricity supply and the industrial sector) as having the largest emissions reduction 
potential. This is due to the fact that most large industries sit outside the urban centres 
included in this study. 
 
Substantial emissions reductions, in order to remain within the bounds of the emissions 
Peak, Plateau, Decline (PPD) projection (the country’s national carbon commitment) into 
the near future is only possible when 

i. all sectors undertake large-scale energy efficiency and  
ii. aggressive local electricity generation from renewable energy sources is 

implemented 
 
Even the energy efficient and renewable energy pathway departs from PPD after 2036. 
 

 
Figure 7: Scenarios versus Peak, Plateau, Decline l imits (2011-2050) 

 
All of the interventions modelled are feasible and have economic, social and environmental 
benefits for the city. However, a different energy future will need bold decision-making, 
innovation, strong leadership and finance.  
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CHALLENGES AND NEXT STEPS 
 
The major interventions required to achieve a 38% reduction in carbon emissions by 2050 
off Business as Usual are the following: 

• Residential: efficient water heating, lighting and energy access 
• Commercial: efficient HVAC (heating, ventilation and cooling) and lighting 
• Industrial: efficient motors 
• Transport: passenger modal shift (from private to public transport), behaviour 

change (increased private vehicle occupancy), efficient conventional vehicles, 
alternative efficient vehicles (hybrid, electric) 

• Renewable energy: embedded PV and local generation within city’s distribution grid 
 
In tracking energy-related developments within the cities, there is clearly much promising 
work being undertaken that is slowly changing the local energy and carbon emissions 
profile.  In many cases cities have moved beyond pilot implementation and are 
mainstreaming more sustainable practices. Current trends in two metros (Cape Town and 
Durban) indicate a substantial change in urban electricity sales, with sales either flat-lining 
or decreasing since the rolling blackouts of 2008. Indications are that this decrease is a 
result of energy efficiency, behaviour change or fuel switching, in particular in the 
residential sector and most likely in response to rapidly-escalating prices. In contrast, 
transport fuel use has escalated rapidly. 
 
It is clear that cities hold substantial power and opportunity to transform the energy 
profile of the country. Indeed the national trajectory cannot be transformed without 
transforming our cities. While there are many promising initiatives towards a sustainable 
low-carbon development path, significant systemic changes within and amongst all three 
spheres of government need to take place in order to realise our energy-related welfare, 
carbon and economic sustainability objectives.  
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APPENDIX ONE: CITIES INCLUDED IN THE MITIGATION STUDY 
 
# Municipality Province City information Population 

 
Type 

1 Buffalo City Eastern 
Cape 

Predominantly manufacturing. Large 
vehicle assembly plant located next 
to port of East London, producing 
vehicles for export. 
 

755 200 Metro 

2 City of Cape 
Town 

Western 
Cape 

Small industrial sector. Larger 
commercial (especially finance) 
sector. Large tourism sector. Cape 
Town International Airport: 2nd-
busiest in SA (3rd in Africa). 
 

3.7m Metro 

3 City of 
Johannesburg 

Gauteng One of world's leading financial 
centres. Heavy industries including 
steel & cement plants. City Deep is 
world's largest "dry port." 
 

4.4m Metro 

4 City of 
Matlosana 

North West One of the hubs of SA gold mining 
industry (importance decreasing 
recently). Major contributor to 
agriculture (maize, sorghum, 
groundnuts, sunflower). Largest 
agricultural co-op in southern 
hemisphere. 
 

398 676 Other 

5 City of 
Tshwane 

Gauteng Major commercial centre. Important 
industrial centre. Main industries: 
iron/ steel works, copper casting, 
automobile/ railway carriages/ heavy 
machinery manufacturing. 
 

2.9m Metro 

6 Drakenstein Western 
Cape 

Viticulture (wine). Tourism. 
 

251 262 Other 

7 Ekurhuleni Gauteng OR Tambo Airport (Africa's busiest 
airport) and Rand Airport. Industrial 
centre. Steel manufacture & 
distribution the largest industries. 
Large railway workshops, large 
glassworks, engineering companies, 
gas distribution firms, etc. 
 

3.1m Metro 

8 Emalahleni Mpumalanga Witbank area. Evraz Highveld Steel & 
Vanadium (steel mill); Kendal, Kriel 
(?), Kusile, Duvha & Matla Power 
Stations; more than 22 collieries. 
 

395 466 Other 

9 Emfuleni  Gauteng Vereeniging: one of most NB 
industrial/ manufacturing centres in 
SA. Chief products: iron, steel, pipes, 
bricks, tiles, processed lime. Several 

721 663 Other 
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# Municipality Province City information Population 
 

Type 

coal mines. Other mines: fire-clay, 
silica & buildings stone. Several 
Eskom power plants. Vanderbijlpark: 
industrial city. Vanderbijlpark Steel 
(ArcerlorMittal). 60% of town's 
workforce employed in factories. 
 

10 EThekwini KwaZulu-
Natal 

Busiest container port in Africa. King 
Shaka International Airport: 3rd 
busiest, after OR Tambo & Cape 
Town Int. Large tourism sector. 
Strong manufacturing, tourism, 
transportation, finance and 
government sectors. 
 

3.4m Other 

11 George Western 
Cape 

Popular holiday/ conference centre. 
Administrative/ commercial hub of 
Garden Route.  George Airport. 
 

193 672 Other 

12 Govan Mbeki Mpumalanga Coal to oil refinery (Sasol Two); 5 
coal mines (largest underground coal 
mining complex in SA). 
 

294 538 Other 

13 King Sabata 
Dalindyebo  

Eastern 
Cape 

Mthatha. K. D. Matanzima Airport. 
Economic recession since 1994 
(professionals moving to other 
areas). 
 

451 710 Other 

14 KwaDukuza  KwaZulu-
Natal 

Commercial, magisterial and railway 
centre of an important sugar-
producing district. 
 

231 187 Other 

15 Mangaung Free State Much of economy based on canned 
fruit, glass products, furniture, 
plastics, and railway engineering. 
Large economic growth in mid-20th 
century because of Free State 
goldfields 160 km NE of city. 
 

747 431 Metro 

16 Matjhabeng Free State Welkom: 2nd-largest city in Free 
State. Economy centres on mining of 
gold & uranium. Hub of Free State 
Goldfields. Significant coal reserves. 
Produces steel, lumber, dairy 
products, beef. Host several major 
industries, incl. Coca-Cola, SAB. NM 
maize-producing area. Major 
producer of sunflowers, poultry, 
beef. 
 

406 461 Other 

17 Mbombela  Mpumalanga Nelspruit. Financial & banking capital 588 794 Other 
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# Municipality Province City information Population 
 

Type 

of Mpumalanga. Strong retail 
industry. One of largest Manganese 
processing facilities in world. 
Thriving construction industry. Key 
agricultural manufacturing hub for 
NE SA. Sugarcane. Large forestry 
sector: paper mill, saw mills, 
furniture/ crate/ carton 
manufacturing. On Maputo Corridor, 
major trade route between JHB & 
Mozambique. Buscor - largest bus 
operator, terminal one of largest in S 
hemisphere. 2 airports: Nelspruit 
Airfield (aircraft majority privately 
owned), Kruger Mpumalanga 
International Airport (240,000 
passenger pa). Tourist stop-over. 
 

18 Merafong 
City 

Gauteng Seat: Carletonville. Some of richest 
gold mines in world. One of world's 
deepest mines. 
 

197 520 Other 

19 Mogale City Gauteng Seat: Krugersdorp. Gold, manganese, 
iron, asbestos and lime mined in 
area. Jack Taylor Airfield (airport). 
Tourism: Cradle of Humankind, 
Sterkfontein Caves, etc. 
 

362 422 Other 

20 Nelson 
Mandela Bay 

Eastern 
Cape 

P.E., Uitenhage, Despatch. Major 
port. Vehicle assembly plants and 
automotive companies: General 
Motors, Ford, Continental Tyres. 
Industries geared towards motor 
vehicle industry, e.g. catalytic 
converters, batteries, etc. Tourism. 
P.E. Int Airport - 4th busiest in SA. 
Harbours: Algoa Bay, Coega. 
Volkswagen - biggest car factory in 
Africa. 
 

1.1m Metro 

21 Newcastle KwaZulu-
Natal 

One of SA's main industrial centres. 
Economy dominated by Karbochem 
synthetic rubber plant, Arcelor Mittal 
steelworks, LANXESS Chrome 
Chemical Plant, Natal Portland 
Cement (NPC) slagment cement 
plant, clothing/ textile, service and 
engineering industry. Considerable 
coal mining in area. 
 

363 236 Other 

22 Polokwane  Limpopo  Polokwane International Airport. 
Agricultural produce (incl. tomatoes, 

628 999 Other 
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# Municipality Province City information Population 
 

Type 

citrus fruit, bananas, avocados) 
transported via freight rail. Hosts 
several major industries, e.g. Coca-
Cola and SAB. Large commercial area 
- 4 largest banks in the country all 
having at least three branches in the 
city. Manufacturing facility in 
Seshego of Tempest Radios & Hi-Fis 
- largest employer in region. 
 

23 Rustenburg  North West Two largest platinum mines in the 
world. World's largest platinum 
refinery. 
 

549 575 Other 

24 Saldanha Bay  Western 
Cape 

Saldanha Steel (steel mill) 
 

99 193 Other 

25 Sol Plaatje  Northern 
Cape 

Initial hub of industrialisation in SA in 
late 1800s. Mines (diamond). First 
town in S hemisphere to install 
electricity street lighting. Airport: 
Kimberley Airport. Services the 
mining and agricultural sectors of 
the region. 
 

248 041 Other 

26 Steve 
Tshwete  

Mpumalanga Seat: Middelburg - large farming and 
industrial town. Columbus Stainless 
(large stainless steel plant) and Thos 
Begbie. For many years, industrial 
activities of the steel plant and its 
peripheral activities, such as coal 
and transport, provided much of the 
employment and largely drove the 
economy of the town, although 
other sectors, such as agriculture, 
have gradually grown to be 
important. Trend: out-migration. 
 

229 831 Other 

27 The Msunduzi KwaZulu-
Natal 

Seat: Pietermaritzburg (KZN capital). 
Situated on N3 highway at junction 
of an industrial corridor (Durban - 
Pietermaritzburg) and an agro-
industrial corridor (Pietermaritzburg 
- Estcourt). Regionally important 
industrial hub, producing aluminium, 
timber and dairy products. 
Pietermaritzburg (Oribi) Airport 
 

618 536 Other 
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