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Foreword 
I am pleased to contribute to the foreword for this 4th edition of 
the State of Energy in South African Cities. As with prior editions, 
this report uses some of the best available energy data sources to 
report on the state of energy in our cities. The State of Energy in 
South African Cities 2020 is an update of previous reports, providing 
a	 recent	 picture	 of	 the	 energy	 landscape	 and	 significant	 emerging	
developments	 that	 are	 influencing	 South	 Africa’s	 urban	 energy	
development trajectory. 

Throughout the years, this report has highlighted the main energy 
trends	across	South	African	cities,	specifically	the	energy	transition	
that cities have been making. It is now widely accepted that the battle 
against climate change is the biggest challenge ever of our time. We 
need to simultaneously change – on an unprecedented scale – both 
the	way	we	produce	energy	and	the	way	we	use	energy. Like	previous	
reports,	this	State	of	Energy	in	South	African	Cities	reaffirms	that	the	
first	step	municipalities	should	take	to	get	involved	in	the	transition	
is	to	find	the	right	partners.	Such	partners	should	be	able	to	support	
municipalities in assessing their potential, developing concepts and 
implementing the various mechanisms. The reports also elevates 
opportunities for forging partnerships with private and public 
organisations. 

Currently the energy industry is facing one of the most disruptive 
periods of change since the commercialisation of electricity in 
the 19th century. Both globally and nationally, the energy sector is 
experiencing rapid and unprecedented change where old certainties 
no longer hold, and new ones have emerged. One of the fundamental 
issues, which all electricity utilities must deal with, is that the business 
of selling energy is diminishing, and so different thinking is required 
in terms of energy business models. The fourth industrial revolution 
is already happening in most of the production sectors, including the 
energy industry. Further, the COVID-19 pandemic has forced many 
organisations, companies, and municipalities to fast-track ways 
of working remotely wherever possible, and automation and the 
internet of things are already the order of the day. A key question is 
whether local government electricity utilities are ready to integrate 
their infrastructure and business processes to align with the “new 
normal”. The State of Energy in South African Cities report addresses 
this question, highlighting the progress and the state of readiness of 
the cities.

While all these fundamental transitions are taking place in the 
sector, energy needs and poverty remain a high priority for cities 
and the country as a whole. Year in, year out, cities need to keep 

Currently the energy 
industry is facing one 
of the most disruptive 
periods of change since 
the commercialisation 
of electricity in the 19th 
century.

Xolile George, SALGA CEO
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up with technological advances and dynamic changes in the industry sector, while ensuring that their 
constitutional mandate of providing access to affordable electricity to the citizens remains top priority. 
With the support and assistance of SALGA and its partners, local authorities have begun to embrace 
the energy transition, which also means dealing with the widening gap between the rich and the poor, 
where those with resources are able to reap more than the poor – an unfortunate negative outcome of 
technological advances. Thus, achieving a just energy transition remains a high priority for our cities. 

In closing, our country’s energy policy has started to open and now allows municipalities to take part in 
the development and implementation of the Integrated Resource Plan (IRP). The IRP 2019 has allocated 
capacity for small-scale embedded generation that will take place in municipal spaces, while the New 
Generation Regulations have been reviewed to allow municipalities to procure power from independent 
power	producers.	This	affirms	the	importance	and	the	need	for	municipalities	to	access	energy	data	and	
to develop their own local energy plans.  For municipalities to effectively partake in the transition, they must 
have all the data sources available to better understand their energy infrastructure and energy needs. For 
this reason, we fully support the State of Energy in South African Cities Report 2020, and advocate for its 
scope to be expanded to more municipalities, so that local government can fully participate in the energy 
transition and identify their future energy needs.

Xolile George 
SALGA Chief Executive Officer
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Sta t e  o f  e n e rgy  i n 
So u t h  Afr i c an  C i t i e s2 011Compiled by the City Energy Support Unit 

of Sustainable Energy AfricaThe Cape Town Declaration on Energy for Cities

The Cape Town Declaration formulated at the City Energy Strategies Conference in Cape Town, November

2003, challenges South African City Municipalities to:

1. Develop an integrated energy strategy for their cities by 2006.

2. Diversify their supply to include renewable and cleaner energy sources with a target of 10% by 2020.

3. Implement green procurement policies by 2006.

4. Reduce energy consumption by at least 20% in all municipal operations by 2005.

5. Pass legislation requiring solar water heaters and insulation in all new middle to high income housing 

by 2005.

6. Ensure that all low-income formal housing has insulated ceilings – new housing by 2005, retrofit existing 

by 2007, and build houses to be energy efficient.

7. Include dedicated bicycle lanes on at least 20% of roads, and enforced bus-lanes by 2010.

8. Develop public demonstration centres and programmes for sustainable energy.

And requests that national and provincial government, industry and commerce support and work in partnership 

with local government to achieve these. SACN, SALGA, ICLEI, SEA, UNEP and other organizations commit 

themselves to supporting and assisting municipalities to reach these targets.
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City officials, stakeholders and SEA staff  visit the Eskom Klipheuwel wind farm during a State of  Energy Review meeting, 2005.
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Sustainable Energy Africa 
reaches its 20-year milestone – 
moving from strategy to action! 
In 2020, Sustainable Energy Africa (SEA) turned 20 – an exciting milestone, 
achieved thanks to the support of a strong network of partners and donors 
cultivated and sustained over the years. In 2000, the role of cities in sustainable 
energy transition and the scale of energy consumption in cities were unknown. 
Today,	 cities	 are	 drivers	 of	 large-scale	 energy	 efficiency	 programmes	 and	
projects, important players in the rapid deployment of renewable energy, and 
key partners in reaching national climate change mitigation targets. Close to 
one gigawatt of small-scale renewable energy generation is already in place, 
facilitated through City approval processes, while four of the metros are 
poised to establish net zero carbon requirements for all new buildings from 
2030. In his 2020 State of the Nation Address, the President announced that 
municipalities would be able to procure renewable energy, from Independent 
Power	Producers	(IPPs)	in	a	manner	that	provides	the	greatest	benefit	to	the	
country. 

SEA’s State of Energy in South African Cities reports have tracked energy 
consumption in cities. Since 2008, there has been an unprecedented slowing in 
demand for electricity, while the transport sector’s energy use has continued to 
grow	year	on	year,	and	energy	poverty	persists	despite	impressive	electrification	
levels.	Like	South	African	cities,	Sub-Saharan	African	cities	reflect	a	picture	of	
deep energy poverty and limited solutions for meeting the energy needs that 
drive economic development. Throughout the region, the debates are robust, 
the network of stakeholders deep. SEA locates itself here. 

In 1994, South Africa’s political transition presented an opportunity to reshape 
the energy and development landscape. Constitutional and policy changes 

Sustainable low carbon settlements Technical support Energy poverty

Capacity building Knowledge management Network and facilitation

WHAT WE DO
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ushered in integrated energy planning approaches and developmental 
local government with a mandate to provide equitable and sustainable 
services to meet basic needs. Against this landscape, growing out of 
the work and people, and fostered by the University of Cape Town’s 
Energy and Development Research Centre, SEA was born in 2000 as a 
non-profit organisation. Recognising early on that the urban energy 
challenge was central to sustainability, SEA was instrumental in 
enabling and bringing energy issues to local governance at a time 
when energy was hidden within electricity departments and not seen 
as critical to local, sustainable development.  

SEA’s overarching objective is still to promote the development 
of an equitable low-carbon, clean energy economy throughout 
Southern and Sub-Saharan Africa. This includes the more efficient 
use of energy, the transition to more sustainable forms of energy 
such as solar and wind power, access to safe and affordable energy 
for all, and a holistic view of sustainable development.

SEA had been instrumental in bringing the concept of energy 
thinking (as opposed to just electricity) into city strategic planning. 
The organisation has provided capacity to local government in areas 
where government did not have experience, staff or systems, and 
in an environment where officials are often preoccupied with short-
term service delivery and other urgent goals that displace longer-
term considerations of sustainable urban energy development and 
climate change mitigation. 

Making energy visible in cities
Much of SEA’s early work was to make the energy picture in cities 
visible. In so doing, SEA pioneered sustainable energy development 
within South African cities, through its 13-year-long, award-winning 
capacity-building programme, SEED (Sustainable Energy for 
Environment and Development). The programme influenced national 
housing policy, pioneered urban energy planning and management, 

Since its inception in 
2000, SEA has provided 

crucial capacity-
building support to 

municipalities, including 
detailed technical 

information to enable 
decision-making in 
relation to energy 

management.

Title goes here
Subtitle goes here

Photo: SEA
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integrated energy data collection and planning processes, and 
demonstrated	 the	 viability	 of	 efficiency	 and	 renewable	 energy	
interventions across all city sectors. Born at the time of the democratic 
transition, SEED became the genesis of the local energy movement 
in South Africa. It was designed to help government tackle the urban 
crisis from an energy perspective, through fostering individuals and 
programmes in government and growing the critical skills to plan and 
manage	 energy.	 Under	 this	 programme,	 the	 first	 State	 of	 Energy	 in	
South African Cities report was produced.

Emerging out of the work of SEED was the realisation of the need 
for ongoing support to Cities in the area of implementation. IAs a 
result, SEA established the City Energy Support Unit (CESU) in 2008. 
CESU set the course to strengthen sustainable urban energy action, 
through	 its	 significant	 contributions	 to	 national	 policy	 development	
in support of city transition to low-carbon equitable approaches, 
and by providing direct technical and facilitation assistance to cities. 
This work fostered Continuing Professional Development (CPD) 
accredited “Urban Energy” courses, in partnership with the University 
of Cape Town and the Urban Energy Network, which is now a learning 
partnership platform jointly run with South African Local Government 
Association (SALGA) and the South African Cities Network. The “learn 
through the doing” experience, in partnership with municipalities, was 
consolidated into a set of materials to support low-carbon policy 
and implementation at local level. These materials can be found 
on the Urban Energy Support portal, a dedicated resource website: 
www.cityenergy.org.za. Moreover, SEA’s energy and emissions data 
work was taken a step further through modelling city-level future 
scenarios, to highlight the potential emissions mitigation and energy 
consumption reduction by sector. Cities used this information to set 
local energy and emissions targets in energy and climate change 
strategies and/or action plans. SEA’s work has also involved working 
with municipalities to improve energy service delivery to the poor 
and, more recently, bringing in a gender perspective. As informality 
continues to grow in our cities, this area of work continues to be 
crucial. 

Based on the deep 
experience gained in 
pioneering local energy 
work in South Africa, 
SEA was drawn into the 
growing energy and 
climate/low-carbon 
development work in 
the broader region.

http://www.cityenergy.org.za
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Based on the deep experience gained in pioneering local energy 
work in South Africa, SEA was drawn into the growing energy and 
climate/low-carbon development work in the broader region. SEA 
has led the development of local energy and emissions data work 
and local energy planning and critical capacity building, through the 
pioneering Supporting African Municipalities in Sustainable Energy 
Transitions (SAMSET) and Covenant of Mayors in Sub-Saharan 
Africa (COM-SSA) programmes in which it has collaborated. A 
challenging picture of substantial energy poverty, the need for low-
carbon energy development and locally driven skills strengthening 
has emerged.

The current phase of SEA focuses on advancing ambitious 
sustainable energy transitions in cities, spurred on by the prevailing 
global energy technology disruptions, the national energy crisis and 
the growing urgency of the climate crisis. 

 y In South Africa, SEA is leading an innovative national programme 
that supports municipalities to integrate decentralised forms 
of renewable energy production into their operations. Rooftop 
photovoltaic (PV) technology is disrupting traditional centralised 
electricity	supply	business	models,	affecting	the	finances	of	both	
Eskom and local municipalities. SEA provides Cities with technical 
support in developing policies and processes that will assist 
customers	with	installing	such	systems,	estimating	the	financial	
implications of rooftop PV on municipal business models, 
investigating alternative business models. 

 y In Sub-Saharan Africa, through the C40 Cities Programme, SEA 
is assisting ten of Africa’s megacities, notably Joburg, Lagos and 
Nairobi, to develop action plans that chart the path on how to meet 
their ambitious greenhouse gas emissions reduction targets. A 
component of this programme is providing technical support to 
four of South Africa’s metros, to develop local by-laws and policies 
that	call	for	all	new	buildings	to	be	exceptionally	energy	efficient	
and meet all remaining energy requirements through renewables 
such as rooftop PV. Implementation will follow a phased approach 
of increasing stringency until 2030. 

Photo: Bablu Virinder-Singh
Photo: Bablu Virinder-Singh
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The just energy transitions work at SEA undertaken with the National 
Planning Commission (NPC) began a decade ago and culminated in 
the development of the chapter ‘Ensuring Environmental Sustainability 
and an Equitable Transition to a Low Carbon Economy” chapter in the 
National Development Plan – a keystone document that underpins all 
work on low carbon development in the country. In recent years, SEA 
supported the NPC with the second phase of its work, of implementing 
the guiding principles articulated in the chapter. SEA convened and 
facilitated a series of dialogues with stakeholders nationally to build 
consensus on a just energy transition for South Africa with the 
development of a long-term pathway and concrete options for a low-
carbon economic and climate-resilient future. The work is currently 
underway and spearheaded by the Presidential Climate Change 
Coordinating Commission. 

Another pivotal arm of SEA work focuses on supporting municipalities 
with strengthening governance in relation to collaborative climate 
action, both within the local municipality and across the spheres of 
government. This has included listening and responding to the needs of 
city	officials	and	providing	support	with	building	capacity	and	a	space	
to engage on the critical issues to help catalyse local climate action.

We have entered an era of crisis and urgency, with respect to energy 
security, climate change, health and the environment. Over the last 
20 years, SEA has contributed to strengthening local government 
to harness the opportunity that these crises present. Change can 
be stubbornly resisted. SEA’s approach of helping others develop 
their own knowledge and understanding, and its core practice of 
responsivity is key to building trusting relationships that form the 
basis for changing attitudes and gaining goodwill for taking forward 
low carbon thinking and practice in cities.  Crisis offers opportunity 
where the ground is well prepared. The crisis presented as a result 
of the COVID-19 pandemic provides enormous opportunity to doing 
things differently in pursuing a just and low carbon future.

SEA celebrates its 20-year milestone acknowledging with profound 
gratitude the support of its donors and partners without whom building 
and leading the local energy movement would not have been possible. 
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Major donors: 

Sustainable Energy for Environment and Development (SEED) Programme – first national urban energy 
learning network and capacity building programme. Energy advisors deployed and supported within 
several cities.

2000-2008
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Compiled by the City Energy Support Unit 

of Sustainable Energy Africa

The Cape Town Declaration on Energy for Cities 

The Cape Town Declaration formulated at the City Energy Strategies Conference in Cape Town, November 
2003, challenges South African City Municipalities to:

1.  Develop an integrated energy strategy for their cities by 2006.

2.  Diversify their supply to include renewable and cleaner energy sources with a target of 10% by 2020.

3.  Implement green procurement policies by 2006.

4.  Reduce energy consumption by at least 20% in all municipal operations by 2005.

5.  Pass legislation requiring solar water heaters and insulation in all new middle to high income housing 
by 2005.

6.  Ensure that all low-income formal housing has insulated ceilings – new housing by 2005, retrofit existing 
by 2007, and build houses to be energy efficient.

7.  Include dedicated bicycle lanes on at least 20% of roads, and enforced bus-lanes by 2010.

8.  Develop public demonstration centres and programmes for sustainable energy.

And requests that national and provincial government, industry and commerce support and work in partnership 
with local government to achieve these. SACN, SALGA, ICLEI, SEA, UNEP and other organizations commit 
themselves to supporting and assisting municipalities to reach these targets. 
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Introduction
The State of Energy in South African Cities 2020 Report comes at 
a critical time, as South Africa embarks transforming its energy-
intensive and centralised energy system into one that places people 
and the environment at the centre. This 4th edition of the report 
discusses the progress in sustainable energy development over 
two decades for 20 of the most energy-intensive cities (metros, 
secondary cities and industrial cities) in the country. It presents 
trends	 in	 energy	 efficiency	 and	 renewable	 energy	 uptake,	 and	
examines the required changes in city governance. 

In	South	Africa,	cities	are	major	drivers	of	energy	demand,	influencing	
the	 country’s	 energy	 and	 emissions	 profile	 and	 socio-economic	
development	 indicators.	 Since	 the	 first	 State	 of	 Energy	 in	 South	
African Cities report in 2006, energy demand in cities has grown. 
This growth has been both absolute and faster than in the rest of the 
country. In 2017, the cities covered in this report accounted for 38% 
of the country’s total energy consumption, up from 34% in 2011; 54% 
of national demand for electricity, up from 47% in 2011; and 29% of 
all national emissions.  

The cities tracked in this report include metros, secondary cities 
and key nodal towns representing a fair geographic spread of cities 
and towns in South Africa. The energy data presented is for 2017 
and builds on the data collection and analysis covered in the earlier 
reports published in 2006, 2011 and 2015. This wealth of urban energy 
data provides the opportunity to track progress and identify possible 
trends emerging in sustainable energy development in South Africa’s 
metros and fast-growing secondary cities. The tracking of energy 
use over time enables Cities to make evidence-based decisions for 
transitioning	to	resource-efficient,	low-carbon	futures.	

Data tracking and monitoring is growing in importance. The 
Department of Mineral Resources and Energy’s (DMRE) Energy 
Efficiency	 Demand	 Side	 Management	 (EEDSM)	 programme	 has	
seen a growth in municipal energy consumption monitoring, and the 
introduction	of	Energy	Performance	Certification	for	large	buildings	
will require energy performance information to be gathered. The 
leading metros will be introducing energy intensity reporting in 
building plan approval. National Treasury’s Circular 88 has introduced 
key indicators, including energy and emissions indicators, for reporting 
and strives to streamline the data reporting of Cities. Data can add 
significant	 value,	 for	 example	 tracking	 the	 value-add	 proposition	
of	 green	 buildings	 will	 enhance	 the	 financing	 of	 green	 buildings.	
However, much work remains to provide a complete picture of 
energy use and how it relates to city progress in alleviating poverty, 
inequality and unemployment.

In South Africa, cities 
are major drivers 
of energy demand, 
influencing the 
country’s energy and 
emissions profile 
and socio-economic 
development 
indicators.
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The data shows that, although energy has 
increased in absolute terms since 2011, cities 
have become less energy intensive (i.e. less 
energy is used to produce a unit of economic 
output), showing signs of a decoupling of energy 
from economic growth. This decoupling is largely 
attributed to decreased electricity demand 
in absolute terms, possibly due to a greater 
uptake	 of	 energy	 efficiency	 and	 renewable	
energy	 interventions	 in	 cities.	 It	 is	 a	 significant	
accomplishment in the electricity sector.

However, transport-related fuels continue to 
contribute to at least half of the total energy 
demand in cities, despite substantial effort and 
budget directed at the public transport sector. 
This is in part due to the sprawling nature of South 
Africa’s cities, requiring travel over large distances 
to places of economic activity and amenities. High 
transport energy demand can also be linked to the 
failure	 to	 develop	 a	 safe,	 modern,	 efficient	 public	
transport system, and that people shift from public 
to private transport modes as soon as they reach 
higher income bands.

Wealthy households consume disproportionately 
more energy than poor households: low-income 
households make up 55% of all households but 
use a third of energy in the residential sector.1 While 
energy poverty and multiple fuel use still persist, 
there	are	signs	of	significant	shifts	to	cleaner	fuels,	
such as electricity and LPG, as the main fuel for 
cooking needs, possibly as a result of the increase 
in	electrification	and	the	need	to	move	away	from	
unsafe fuels.

Energy is also a key and substantial factor in 
economic production. Local government provides 
a platform for economic development, of which a 
central component must be reliable energy service 
provision, planning and regulation.

South African cities rank among the most unequal 
cities in the world.2 Burgeoning overcrowded 
informal settlements, which are prevalent in cities, 
and formal low-income housing developments 
continue to be located on the urban margins far 
from economic activities. If cities are to become 

more inclusive, they will need to become resource 

1 http://www.cityenergy.org.za/uploads/resource_487.pdf 

2 https://blog.euromonitor.com/income-inequality-ranking-
worlds-major-cities/ 

efficient,	particularly	in	regard	to	the	energy-space	
nexus, in a manner that is just and developmental. 
Cities need to prioritise holding the urban edge, 
implementing transit-orientated development, 
and developing sustainable, affordable and 
effective public transport systems. If urbanisation 
is managed and appropriately planned for, cities 
can	 be	 centres	 of	 significant	 opportunities	 for	
growth, poverty reduction and environmental 
sustainability. Moreover, in post-COVID-19 times, 
the potential shift out of commercial buildings may 
open the opportunity for repurposing of inner-city 
commercial buildings for residential use. 

Despite the existing challenges, South African cities 
are making good progress towards transitioning to 
an	efficient	and	low-carbon	economy	and	society.	
Cities	 have	 exceeded	 national	 energy	 efficiency	
targets and are actively pursuing renewable 
energy interventions. To support the uptake of 
energy	 efficiency	 and	 renewable	 energy,	 several	
enabling policies and programmes are underway, 
both at the national and City level. Several Cities 
have committed to reducing energy consumption 
within their boundaries and are developing climate 
action plans with ambitious low-carbon targets.

Load-shedding and achieving solar PV grid parity 
have disrupted the electricity distribution sector, 
requiring City electricity departments to swiftly 
prepare for and embrace these opportunities. 
Several cities are now enabling small-scale 
embedded generation (SSEG). SSEG has been 
ground-breaking – it has allowed decentralised 
renewable energy onto the grid to bolster local 
energy security, and has fundamentally changed 
the municipal electricity distribution business, 
requiring cities to better understand their cost of 
supply.

The SALGA Summit of 2018 was pivotal in shaping 
the direction of the municipal business model, and 
concerted efforts are underway to understand how 
energy transition can occur economically, legally, 
financially	 and	 institutionally.	 Cities	 also	 need	 to	
start preparing for ways in which the electricity 
system can accommodate the imminent electric 

http://www.cityenergy.org.za/uploads/resource_487.pdf
https://blog.euromonitor.com/income-inequality-ranking-worlds-major-cities/
https://blog.euromonitor.com/income-inequality-ranking-worlds-major-cities/
https://blog.euromonitor.com/income-inequality-ranking-worlds-major-cities/
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The energy 
transformation, if done 

in a just manner, can 
aid in a sustainable 
economic recovery 
that addresses the 

country’s triple 
challenges of reducing 

unemployment, 
poverty and inequality.

vehicle (EVs) uptake, which is currently in its infancy in South Africa. 
However, if its trajectory mirrors the rest of the world, the growth 
in EVs would lead to an increased demand for electricity at critical 
times in the day, which Cities need to manage. EVs should ideally be 
coupled with renewable energy to help combat the increased surge 
on	the	grid	and	significantly	reduce	emissions.

While	 progress	 has	 been	 made,	 energy	 efficiency	 and	 renewable	
energy resources remain largely untapped. Although sustainable 
energy is well institutionalised in the big metros and mainstreaming 
is underway, secondary cities and smaller towns endure severe 
capacity and resource shortages, limiting efforts to move beyond 
ad-hoc projects. In all cities, the lack of transparency, trust and 
accountability continue to be challenges that undermine good 
policies and plans. Vertical alignment in government is a further 
critical requirement, as well as support and buy-in from business 
and banks, unions, civil society, and communities. The recently 
established Presidential Climate Change Coordinating Commission 
will be an important forum for building consensus and coordinating 
the just transition of South Africa to a low-carbon and climate-
resilient economy and society by 2050.

The next wave of the low-carbon transition requires a commitment 
from all stakeholders and a systems-wide approach to achieve market 
transformation at scale. New infrastructure should not only consider 
technology swaps, but rather whole city, plant and building designs 
that	are	ultra-efficiency,	and	can	be	cheaper.	COVID-19	also	presents	
an immense opportunity to reboot the economy using sustainable 
infrastructure,	 particularly	 in	 the	 development	 of	 energy	 efficient	
buildings. COVID-19 has also demonstrated new ways of working, 
such as working from home being possible for some industries, 
which would lead to more sustainable cities that are quieter, cleaner 
and less energy intensive. The energy transformation, if done in a just 
manner, can aid in a sustainable economic recovery that addresses 
the country’s triple challenges of reducing unemployment, poverty 
and inequality, while protecting the most vulnerable against further 
economic, health and climate shocks.



City Data Picture 
and Trends
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The Importance of Data
Credible data is crucial for planning energy and climate-related 
actions, and for monitoring and evaluating the implemented actions. 
In	 2006,	 when	 the	 first	 State	 of	 Energy	 in	 South	 African	 Cities	
report was developed, key stakeholders from government and non-
government organisations (NGOs) gave input on the type of data 
and indicators that would be most useful for informing city energy 
planning. This input formed the foundation of all state of energy 
reports, whether produced by Sustainable Energy Africa (SEA) or 
Cities themselves. With each report, the methodology improved, 
guiding all Cities wishing to undertake state of energy or emissions 
inventory reporting. Over the years, this experience in data collection 
and collation highlighted data availability, reliability and coverage 
constraints, which informed commentary into National Treasury’s 
MFMA Circular No. 88 that aims to rationalise indicator reporting 
requirements for local government.

Demand-side data
The state of energy reports are grounded in demand-side data, which 
considers where energy is used (e.g. in the residential, commercial, 
industrial or transport sectors), whereas supply-side data focuses 
on how much (quantities of) energy from different sources (e.g. 
electricity, petrol, LPG, etc.) is going into the energy system. As such, 
supply-side data shows what is happening (e.g. a lot of electricity is 
being consumed), while demand-side data answers why something 
is happening (e.g. energy-intensive industrial activities are driving 
electricity consumption).

Data Sources
Data	for	either	the	2017	calendar	year	or	the	2017/18	financial	year	was	
sourced from national entities, as well as from local municipalities.

 y Electricity data from NERSA and Eskom.

 y Petroleum fuels (petrol, diesel, LPG, etc.) from the fuel sales 
volume statistics and national energy balances published by the 
Department of Mineral Resources and Energy (DMRE).

 y Socio-economic data from Stats SA, which produces General 
Household Surveys on an annual basis and makes the data 
available online.3

 y Coal data from previous state of energy reports and City air 
quality departments.

Local municipal data was sourced directly from local municipalities 
(through questionnaires or telephonic interviews), as well as a 
desktop review of local energy-related research.

3. Stats SA has an interactive online tool, SuperWEB2, in the tools section on their 
home page: http://www.statssa.gov.za/.

Credible data is crucial 
for planning energy and 
climate-related actions, 

and for monitoring 
and evaluating the 

implemented actions. 

http://www.statssa.gov.za/
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Data Methods and Issues
Electricity 
The electricity datasets are the most reliable 
and consistent of all energy sources. Electricity 
consumption could be allocated to sectors 
relatively easily from the NERSA and Eskom 
datasets. Generally, sales data is organised by 
tariff, and so the tariff name can be used as a 
guide to the sector where the electricity is used, 
e.g. sales on the domestic tariff are assumed to
be sold to residential customers.

Eskom data represented some challenges, since 
sales are captured by technical service areas, which 
do not align with municipal boundaries. However, 
with Eskom’s assistance, the electricity use of 
the largest customers was assigned manually 
to the correct municipality, which substantially 
improved the data. The latest sales by sector were 
also applied to the 2011 data used for the State of 
Energy in South African Cities 2015 report, which 
allowed for the retrospective improvement of 
this data. In the previous report, Eskom data was 
not always available and so Cities were asked to 
guesstimate Eskom’s sales compared to the city’s 
sales of electricity. Interestingly, the now-available 
data for 2017 often aligned quite well with these 
share estimates.

Petroleum fuels
Assigning petroleum fuels by municipality and 
sector was more complex. The DMRE’s website 
publishes sales data based on surveys of major 
oil companies, but does not provide information 
on how the sales data is collected or what 
questions are asked in the survey. The DMRE also 
captures sales by magisterial district, rather than 
local municipality boundaries. In the past, fuel 
sales were assigned using a geographic overlap, 
e.g. if 60% of magisterial district A fell within
municipality B, then 60% of sales from magisterial
district A were allocated to municipality B. This
was abandoned, because the number and
boundaries of magisterial districts have changed
over time, with the amalgamation of some
districts. Therefore, in assigning the petroleum

data, the following assumptions were made:

• All sales from a particular magisterial district
are allocated to a municipality (rather than
partial sales based on the geographic overlap).

• All fuel sold within the city boundaries (or
as close as possible, given the boundaries
mismatch) is used within the city boundaries.

The second assumption does not always hold 
true. For example, fuel sales may be captured at a 
Johannesburg-based wholesaler, even though fuel 
may be sold to retailers – and therefore used – in 
Ekurhuleni. The South African Petroleum Industry 
Association indicates that there used to be very 
few	 non-refining	 wholesalers,	 but	 their	 number	
has increased recently. With the increase in 
these wholesalers, more and more sales data are 
captured at wholesale level. This likely accounts 
for the increasing concentration and/or strange 
shifts in sales data, which is progressively eroding 
the ability to use the data for city-scale, local-level 
reporting, such as that required for Circular No. 88.

LPG and paraffin
The LPG data was unreliable, because a high share 
of sales is captured at wholesale, not retail, level, 
which means that the data does not accurately 
reflect	 where	 the	 LPG	 is	 used	 (Figure	 1).	 Five	 of	
South	Africa’s	six	refineries	produce	LPG	and	are	
based in KwaZulu-Natal (ENREF and SAPREF), 
Western Cape (Chevron and PetroSA) and 
Mpumalanga (Sasol Synfuels). In 2016, these three 
provinces were responsible for almost 90% of LPG 
sales, whereas Limpopo recorded no LPG sales, 
although Stats SA’s General Household Surveys 
show that households in this province use LPG 
(Figure 2).

Paraffin	 sales	 data	 also	 appeared	 unreliable,	 for	
similar reasons to that of LPG. As an example, in 
KwaZulu-Natal,	paraffin	sales	steadily	decreased	
from the early 2000s, and then increased quite 
sharply from 2012, although the number of house-
holds	 using	 paraffin	 decreased	 (Figure	 3).	 It	
is unclear what other non-residential uses for 
paraffin	could	contribute	to	the	indicated	increase	
in use.

LPG	and	paraffin	use	by	households	was	calculated	



Figure 1: LPG sales by trade category (1998–2018)

Figure 2: LPG sales compared to number of households reporting LPG use by province (2016)
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using a “bottom-up” modelled approach, based on the amount of each fuel used per household (drawn 
from LEAP energy model research outputs4) and the number of households within each city that use 
these fuels (drawn from Stats SA). LPG use for the commercial and industrial sectors was estimated 
based on the amount used by households and assumed sector shares of LPG use. The assumptions 
made were:

 y Paraffin	is	used	only	by	households	(the	residential	sector).

 y LPG use is split across residential (25%), commercial (25%) and industrial (50%) sectors,5 which aligns 
loosely	with	the	national	consumption	by	sector	between	2013	and	2015	(Figure 4)

4. Further details can be found in the Method Appendix.

5 This percentage split was based on an interview with a major LPG supplier in one of the metros.
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Figure 3: Paraffin sales vs. households reporting paraffin use for cooking (KwaZulu-Natal)

Figure 4: National LPG consumption by sector (2010–2017)
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Source: DMRE’s national energy balances 

Note: The large variations in sector shares of LPG consumption (e.g. between 2012 and 2013) are not due to 
actual changes in consumption patterns, but rather the result of a change in data collation and interpretation 
methodology by different data teams over the years.
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Fuel oil
Fuel oil is largely used by industries, in boilers, smelters, dryers and other heating applications, as well as 
in shipping, electricity generation and in water-heating boilers in some public facilities (e.g. hospitals and 
prisons). The DRME’s national energy balances do not provide an ideal guide on the share of fuel use by 
sector, as disparities were found in the data related to sector allocations and sales volumes (Figure 5). 

• In some years (2010–2012) large amounts of fuel oil are assigned to the residential sector (which is not 
possible), although from 2014 most use is allocated to the industrial sector (which is more plausible).

• Over the years, sector shares vary substantially.6

• The fuel oil sales data show both large spikes (2009) and dips (2017), making the reliability of this data
uncertain.

Given the uncertainty on sector share allocations, all fuel oil sales were assigned to the industrial sector.

Fuel oil represents only a small fraction of energy consumption and emissions production in cities and so 
does	not	materially	affect	the	overall	city	data	picture.	The	same	could	be	said	for	LPG	and	paraffin,	since	
energy needs in cities are predominantly met by electricity, petrol and diesel. However, this information 
is an integral part of the overall picture of energy use and reliable data is needed in order to track any 
changes (e.g. moving from fuel oil to clear fuels, such as LPG) and understand the current and future 
trends. 

Diesel and petrol
The data for petrol and diesel sales appeared to be more reliable than for the other petroleum fuels, with 
fewer jumps and dips in a full data time series for any one city. Nevertheless, some unexpectedly large 
changes point to a shift in the location of wholesalers rather than in fuel demand.

6	 These	variations	likely	reflect	data	collation	and	interpretation	methodology	variations	across	different	data	teams	over	time,	
rather than actual consumption trends.

Figure 5: National fuel oil consumption by sector (2006–2017)
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Figure 6: Petrol sales by city (2011 and 2017)

Figure 7: Diesel sales by city (2011 and 2017)
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Wholesalers deal mostly in diesel,7 which may explain why the variation in petrol sales in some cities is 
much less severe than diesel sales (Figures 6 and 7). As mentioned earlier, a reasonable assumption 
is that some wholesalers are moving to larger urban centres, in particular many wholesalers gravitated 
towards	Johannesburg,	the	economic	hub	of	the	country.	The	result	was	a	flat-lining	of	sales	in	Ekurhuleni	
(Witwatersrand), a centre of heavy industry with the same economic growth rates as Johannesburg, and 
decreasing sales in Tshwane (Pretoria) sales.

7 Personal communication: Engen.
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Figure 8: Diesel sales by sector, interpreted from trade categories, for an example city

Figure 9: Aviation gasoline sales over time for an example city
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All petrol sales were assigned to on-road transport, as petrol is used largely by smaller private vehicles, 
such as cars and motorcycles. 

Diesel is mainly used for on-road transport, in cars, buses and trucks, but can also be used for non-
transport purposes, such as to power construction, mining or agricultural equipment, electricity generators 
or industrial boilers. DMRE provided sales data by trade category, on request, as it was hoped that this 
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would offer insights into the sector where diesel was consumed, 
e.g. sales captured within the “crop and animal production”
trade category would be allocated to the agricultural sector. 
Unfortunately, a time series of diesel (or any other petroleum 
fuel) sales by trade category shows rapid and large year-on-year 
shifts of sales across trade categories (Figure 8). This indicates 
changes in the data categorisation methodologies used by 
DMRE rather than actual changes in sales by sector.

All diesel sales were assigned to on-road transport, as the 
data was not reliable enough to split sales. 

Aviation gasoline and jet fuel
The data for both aviation gasoline and jet fuel is questionable 
and unreliable. The sales data for aviation gasoline, which is 
used by small aircraft, shows some large year-on-year variations, 
with a spike in 2012 and 2013, followed by a trend of gradual 
decrease.

The shift of data capture to the wholesale level has rendered local 
jet fuel sales as suspect. For example, the variation between total 
sales of jet fuel in the Cape Town area and passenger movements 
at Cape Town International Airport could not be explained by 
aircraft	efficiency.	Actual	fuel	use	was	far	higher	in	the	aggregated	
data from Airports Company of South Africa (ACSA), as reported 
to NERSA, than in the published DMRE statistics. This example 
shows that top-down methods may have been adequate for 
producing regional liquid fuel energy statistics in the past, but are 
increasingly inaccurate due to the diversifying value chain. Future 
methodologies will have to resort to more laborious bottom-up 
methods and direct acquisition of primary data from entities 
such as ACSA where possible. At a national level, jet fuel sales 
by province do not align with the passenger activity of the major 
international airports (Figure 10).

Coal
Coal	data	was	the	most	difficult	to	obtain.	Sales	are	unregulated,	
therefore publicly available local-level data does not exist. 
In previous state of energy reports, data was obtained with 
varying success from interviewing some large suppliers and 
(in some cases) interrogating annual reports of individual 
companies known to be coal consumers, as consumption could 
sometimes be derived from reported energy intensity values, 
e.g. GJ fuel used per tonne product produced. For some cities
(Cape Town, Johannesburg, Tshwane and Msunduzi), air quality
monitoring databases provided the only recent coal data, but
these	 databases	 are	 very	 difficult	 to	 access,	 since	 the	 data

Figure 10: 
Jet fuel sales by province 
(2017)

Number of passengers 
departing by international 
airport (2017)

1 Figure 10: Jet fuel sales and passengers departing 
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2 Figure 10: Jet fuel sales and passengers departing i
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often needs to be processed by the relevant department in order to 
remove	sensitive	customer-specific	information.	In	most	cases,	older	
coal data was reused. Data from 2012 or 2013 data was available 
for Drakenstein, Mbombela, Polokwane, Rustenburg, Saldanha Bay 
and Sol Plaatje, while 2010 data was used for eThekwini, which is 
not ideal, considering that the previous report indicated that coal 
use as a share of total energy consumption is relatively high in 
eThekwini. In all other cities (Buffalo City, Ekurhuleni, George, King 
Sabata Dalindyebo, KwaDukuza, Mangaung and Steve Tshwete), data 
was either absent or considered too old to use (2007 or earlier). The 
largest data gaps are for Buffalo City and Ekurhuleni.

Emissions
Energy-related emissions are calculated using emissions factors 
(emissions per unit energy) and the amount of energy, e.g. litres of 
petrol x greenhouse gas emissions per litre of petrol. The emissions 
calculation methodology for electricity followed international 
protocols that excludes transmission and distribution losses. 
Although Eskom reports such a factor, it only includes electricity 
generated	by	Eskom’s	own	fleet	and	excludes	the	emissions	impact	
of non-renewable and renewable independent power producers 
(IPPs). This was not an issue a few years ago, when Eskom-owned 
power plants generated the vast majority of electricity, but the 
situation is changing rapidly, with the uptake of renewables through 
the DMRE’s Renewable Energy IPP Procurement Programme. Based 
on information received from NERSA, an adjusted emissions factor 
was generated to take into account all power plants that feed into the 
national grid, whether Eskom-owned or private. See the methodology 
appendix for details.

Data Interpretation
It is extremely important to note that the city-level data presented will 
not match available inventories due to differences in methodology 
and emissions factors. As mentioned earlier, electricity data is more 
reliable than petroleum fuels data. The reliability of data also differs 
across cities, as some cities have undertaken detailed greenhouse 
gas inventories over time, which makes their trends analysis more 
robust. When considering the metros, the most consistent datasets 
are for Cape Town, Johannesburg, eThekwini and Tshwane. In some 
cases, cities (e.g. Msunduzi and uMhlathuze) were not included in the 
analysis because of a lack of 2011 electricity data, as they were not 
included in the previous State of Energy report.

City-level data 
presented will not 

match available 
inventories due 

to differences in 
methodology and 
emissions factors. 
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Interpretation of energy and emissions data by sector
Cities follow a standard international reporting protocol called the Global Protocol for Community-scale 
(GPC) Greenhouse Gas Emission Inventories to measure emissions produced (and energy consumed) as 
a result of city-related activities. Electricity-related emissions are counted on the demand-side (where it is 
used), not the supply-side (where it is generated). As a result, the city data pictures do not include energy 
consumed or emissions produced by power plants that feed into the national grid. Assigning all electricity-
related emissions to the region where they are generated rather than used would skew the emissions 
picture – for example, as Figure 11 illustrates, if Steve Tshwete’s emissions inventory included Eskom’s 
Hendrina,	Komati	and	Arnot	coal-fired	power	plants,	the	city’s	emission	production	would	increase	eight-
fold. However, the fuel used by municipal-owned or private power plants that produce electricity for own 
use or within the local grid (i.e. the electricity is not sold to Eskom) is included.

The GPC has two levels of detail when reporting city-related emissions: 

• BASIC, which is the simplest form that requires all Cities to report the most common largest energy-
consuming and emissions-producing sectors in cities, i.e. residential, commercial (and institutional),
industrial (includes construction), agricultural (energy consumption only and does not consider land
use), land-based transport (road and rail) within the city boundaries, and waste (non-energy emissions
from solid waste and wastewater treatment).

• BASIC+, which reports on all emissions sources. It includes information that is usually more complex
to obtain (e.g. emissions from land use change) and often relates to energy use and emissions
production that are an indirect result of city activities, e.g. fuel use or emissions from aviation.

All key city indicators (energy/emissions per person) use the BASIC approach, excluding fuel use by 
aviation or waterborne transport. Likewise, all energy-related graphs show only BASIC energy sources, 
unless	 otherwise	 specified.	 BASIC+	 graphs	 do	 not	 include	 all	 sources	 of	 emissions	 but	 include	 some	
additional energy use and emissions data, e.g. aviation (jet fuel and aviation gasoline). However, as the 

Figure 11: Steve Tshwete’s emissions with and without Eskom power plants
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aviation fuel data is not reliable, the BASIC graphs and data should be the main reference. When comparing 
cities and national energy consumption or emissions production, the data is aligned as far as possible, by 
excluding (for example) fuel usage by power plants and emissions from land use change. Energy use and 
emissions production are reported either by fuel (excluding waste data) or by sector (including waste data 
when emissions are presented). An overview of the data contained in each sector is provided in Table 1.

Table 1: Data included in each sector

Sector Data

Residential Energy use and related emissions by households. For example, electricity used for lighting, LPG 
for cooking, etc. Excludes transport-related fuel use / emissions.

Commercial and 
institutional

Energy use and related emissions by commercial and institutional sectors. For example, 
electricity used at a city’s wastewater treatment plant, LPG used for water heating in a hotel, 
etc. Excludes transport-related fuel use / emissions associated with commercial activities.

Industrial Energy use and related emissions by manufacturing and construction, e.g. fuel oil used in 
industrial boiler, electricity used at a smelter, etc. Excludes on-road transport related to 
industrial activities, but should include off-road use of fuels (e.g. diesel) in construction and 
mining vehicles / equipment (e.g. cranes, digging equipment, etc.). Diesel use could not be 
disaggregated in most cases and is therefore captured in on-road transport.

Energy industries Energy use and related emissions by power plants (could also include data on refineries, 
but data did not provide this disaggregation), including fuel used to generate electricity and 
electricity used for auxiliary functions (e.g. electricity used for lighting at power plant facilities). 
Fuel used to generate electricity feeding into the national grid is excluded from the BASIC or 
BASIC+ totals.

Agricultural Energy use and related emissions by agricultural activities, e.g. electricity use at a poultry farm. 
Should include off-road fuel use by tractors, but fuel use could not be disaggregated in most 
cases and is, therefore, captured in on-road transport. Does not include emissions related to 
non-energy sources, e.g. land use change, methane from livestock, etc.

Transport (land) Diesel, petrol and electricity use, and related emissions, from on-road and rail transport 
activities. Diesel use will in most cases reflect higher amounts than what is actually used in this 
sector due to difficulties in stripping out industrial diesel use.

Transport (air) Aviation gasoline and jet fuel use and related emissions.

Transport (water) Use of marine fuels in local waters (does not include international shipping). Difficult to 
disaggregate between local and international. Data not reliable.

Losses Transmission and distribution losses (and related emissions) within the local (city-owned) grid.

Fugitive Fugitive (escaping) emissions from coal and gas industries, e.g. emissions escaping from the 
ground when mining for coal, or escaping from a natural gas pipeline.

Waste Emissions (largely methane) from the decomposition / treatment of waste (landfill, composting, 
etc.) and wastewater (activated sludge plant, etc.). Does not include energy used for treatment, 
which is captured in the commercial / institutional sector.

Interpretation of trends
The 2011 data from previous state of energy reports was adjusted to align to the 2017 data and the 
change in methodology to derive demand-side use. Therefore the 2011 data presented in this report will 
not align with that presented in the State of Energy 2015 report. All data presented in this section exclude 
energy use and emissions production from aviation, waterborne transport and power plants feeding 
into the national grid, in accordance with the BASIC GPC reporting convention. Aviation and waterborne 
transport data are also some of the least reliable datasets. No coal trends analysis was undertaken, due 
to the sparsity of data.
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When considering data trends, it is best to only look at the 2011 and 2017 data, since data from earlier 
years (2007 and 2003) was not adjusted. Some municipal boundaries have also changed substantially 
in the interim. For example, in 2010 the Metsweding District Municipality was incorporated into the City 
of Tshwane Metropolitan Municipality, which led to a tripling of Tshwane’s area. Such boundary changes 
were taken into account when adjusting the 2011 data, but could impact the comparability of older data.

Petroleum fuels trends could be affected by sales data shifting from retailers to wholesalers, which are 
not necessarily based in the municipality where the fuel is being used. For example, petrol sales increased 
markedly	in	Johannesburg,	but	dropped	in	neighbouring	Tshwane	and	flat-lined	in	neighbouring	Ekurhuleni	
(Figure 12). This could be the result of changes in car use (the main users of petrol) but is more likely due 
to a simple change in where sales are being captured, e.g. wholesalers have moved from Tshwane and 
Ekurhuleni, and are now concentrated in Johannesburg. Therefore, it may be better to consider average 
trends across a range of cities, rather than looking at a trend in one particular city. 

The limited availability of Eskom data for 2011 may have an impact on the electricity trends, although the 
2011 Eskom data was adjusted where possible, based on 2017 shares of City vs. Eskom sales and shares 
of Eskom sales by sector. In general, unlike petroleum fuels, electricity trends (especially for municipal 
electricity sales only) are more likely to be as a result of a change in city activities rather than data reliability 
/ interpretation. 

When considering electricity sales by sector, the industrial and commercial sectors were combined, as 
customers sometimes shift between tariff categories considered “industrial” (large power user) and 
“commercial”	(small	power	user).	In	other	words,	a	customer	/	tariff	type	that	was	classified	as	industrial	
in	 one	 year,	 may	 be	 classified	 as	 commercial	 in	 another	 year.	 Large	 commercial	 customers,	 such	 as	
shopping malls, are also frequently captured within the large power user tariff brackets that could be 
assigned as industrial.

Figure 12: Petrol sales (2011 and 2017)
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Data Discussion
Overview of the cities
The metros are important urban nodes that are the engines of South Africa’s economy and require energy 
to drive those engines. Together, the eight metros are home to 41% of the country’s population, account 
for over half (58%) of all economic activity, and almost half (47%) of petroleum fuels use, over a third (35%) 
of electricity used and over a quarter (29%) of energy consumed (Figure 13). 

Figure 13: Contribution to national indicators (2011)

Figure 14: Metros indicators as a share of national (2011 and 2017)
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Figure 15: Total energy consumption by city (2017)

The share of population, economic activity, energy consumption and emissions that occur within the 
metros is growing over time (Figure 14), as a result of urbanisation. Therefore, when considering actions 
towards a sustainable energy future, based on equitable service delivery, the metros and other rapidly-
growing urban centres are key points of intervention.

Energy consumption and use (total and per person)
Total energy consumption is higher in metros than in the other cities (Figure 15), but energy use per 
person is higher in industrial cities (Figure 16). This is because industrial cities contain energy-intensive 
industries (smelters, mines, etc.) but have a smaller population than in metros (Figure 17). However, when 
the industrial cities are excluded, energy consumption per person is higher in most metros compared 
to the secondary and smaller cities (Figure 18). This is due to the concentration of economic activities 
(industrial and commercial) and their concomitant energy use. Similarly, energy consumption per person 
appears to be higher in the secondary cities than smaller cities, but there are too few data points to say 
for certain. On average, energy consumption appears to be increasing in metros and decreasing in the 
other cities (Figure 19).
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Figure 16: Energy use per person by city (2017)

Figure 17: Population by city (2017)

Bu
�a

lo
 C

ity

Ca
pe

 To
wn

Ek
ur

hu
le

ni

eT
he

kw
in

i

Jo
ha

nn
es

bu
rg

M
an

ga
un

g

Ne
ls

on
 M

an
de

la
Ba

y
Ts

hw
an

e

Dr
ak

en
st

ei
n

Ge
or

ge

M
bo

m
be

la

Po
lo

kw
an

e

So
l P

la
at

je

Ru
st

en
bu

rg

Sa
ld

an
ha

 B
ay

St
ev

e 
Ts

hw
et

e

M
su

nd
uz

i

uM
hl

at
hu

ze
Ki

ng
 S

ab
at

a
Da

lin
dy

eb
o

Kw
aD

uk
uz

a

GJ
 p

er
 p

er
so

n

Metropolitan Secondary Industrial Smaller

0

50

100

150

200

250

300

350
Bu

�a
lo

 C
ity

Ca
pe

 To
wn

Ek
ur

hu
le

ni

eT
he

kw
in

i

Jo
ha

nn
es

bu
rg

M
an

ga
un

g

Ne
ls

on
 M

an
de

la
Ba

y
Ts

hw
an

e

Dr
ak

en
st

ei
n

Ge
or

ge

M
bo

m
be

la

Po
lo

kw
an

e

So
l P

la
at

je

Ru
st

en
bu

rg

Sa
ld

an
ha

 B
ay

St
ev

e 
Ts

hw
et

e

M
su

nd
uz

i

uM
hl

at
hu

ze
Ki

ng
 S

ab
at

a
Da

lin
dy

eb
o

Kw
aD

uk
uz

a

Pe
op

le

Metropolitan Secondary Industrial Smaller

0

1

2

3

4

5

6

Mi
llio

ns



31

State of Energy in South African Cities 2020

Figure 18: Energy use per person – excluding industrial (2017)

Figure 19: Total energy consumption (2011 and 2017)
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Emissions
It is very important to note that emissions data may not necessarily align with official city-reported 
inventories, due to differences in methodology. However, the broad trends should be similar.

Emissions per person in South African cities are very high, and on par or higher than those in some European 
cities.8  Generally, high energy use and emissions are associated with higher levels of development, but 
in South Africa development has not been spread equitably, and South African cities have some of the 
highest inquality rates in the world.9 

Figure 20: Total emissions (2011 and 2017)

Figure 21: Emissions per person (2011 and 2017)
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Figure 22: Emissions per person for four metros (2011 and 2017)

Between  2011 and 2017, emissions increased in absolute terms in the metros and most of the other cities for 
which  data is available (Figure 20), but average emissions per person have either stabilised or decreased for 
all categories of cities (Figure 21). Emissions per person are very high in industrial cities, due to the energy-
intensive nature of acitivites taking place in these cities. 

In the metros with the most reliable data (Cape Town, eThekwini, Johannesburg and Tshwane), emissions per 
person decreased (Figure 22). All four metros have a long history of climate and energy action planning and 
recently have embarked on a process to reach net zero carbon by 2050 (see Chapter 5 for details), illustrating 
that metros are often centres of innovation. Metros need to be innovative, as they have to deal with the very 
real problem of delivering affordable and equitable services to a large population that is growing at break-
neck pace when compared to the rest of the country (Figure 23). 

Figure 23: Population (2011 and 2017)
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Energy consumption and emissions by source
The three dominant energy sources used in cities are electricity, petrol and diesel (Figures 24 and 25). 
Electricity is mainly consumed in the built environment (i.e. the residential, commercial and industrial 
sectors), while petrol and diesel are mainly used in the transport sector.

Figure 24: Energy consumption by source (2017)

Figure 25: Share of energy consumption by source (2017)
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Figure 26: Share of emissions by source (2017)

Industrial cities generally display a relatively high use of coal and/or electricity, which are both important 
energy sources in electricity-intensive industries such as smelters and refineries: Saldanha Bay and Steve 
Tshwete house steel smelting industries; uMhlathuze is home to aluminium smelters, including one with 
the largest production capacity in the southern hemisphere; while Rustenburg has the largest platinum 
mines and refinery in the world.

When the energy consumption by source (Figure 25) is compared with emissions by source (Figure 26), 
electricity contributes to a disproportionately higher share of emissions. Electricity has higher emissions 
per unit of energy than other fuels, because most of the country’s electricity is generated using emission-
intensive coal-fired power plants – coal has a high carbon content and coal-fired plants have low energy 
conversion efficiency.

Compared to other metros, eThekwini has a low volume of waste emissions (Figure 27), as a result of 
its waste-to-electricity landfill gas projects at Bisasar and Mariannhill. In industrial cities, the share of 
waste-related emissions appear low (Figure 26), but this is simply because these emissions are dwarfed 
by emissions from energy (mainly coal and electricity) used by energy-intensive industries. Conversely, 
smaller and secondary cities, with smaller economies and hence lower energy use, will have higher shares 
of emissions from waste.
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Figure 28: Share of residential energy consumption by source (2017)

The data for energy consumption in the residential sector provides a relatively robust picture, being based 
on detailed electricity sales data and bottom-up modelled estimates. Figure 28 shows the shares of 
energy	consumption	by	source	within	the	residential	sector.	Higher	shares	of	energy	provided	by	paraffin,	
wood and/or coal is suggestive of issues related to affordability and access (not connected to the grid).

Figure 27: Emissions by source (2017)
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Figure 30: Share of emissions production by sector

Figure 29: Share of energy consumption by sector

Energy consumption and emissions by sector
As petrol and diesel are two of the three major fuel-sources consumed within a city (Figure 25), it comes 
as no surprise that the transport sector is the single-largest consumer of energy in most cities (Figure 29). 
The transport sector’s low share of energy consumption in industrial cities is due to the high energy use of 
the industrial sector rather than low energy consumption by the transport sector. Similarly, the residential 
sector’s relatively high share of energy use in certain cities is a function of fewer economic activities and 
resulting commercial and industrial energy use, rather than high residential energy use.
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The majority of electricity is consumed in the built environment (residential, commercial and industrial 
sectors) and, as electricity is associated with higher emissions per unit of energy consumed, the built 
environment sector has higher emissions relative to the transport sector (Figure 30). The industrial 
sector tends to use coal, either directly or through electricity generated largely from coal. Both these 
energy sources are linked to high emissions, which explains the domination of the industrial sector in the 
emissions production of industrial cities and towns.

Electricity consumption and use
Across the metros, electricity consumption appears to be decreasing (Figure 31), although there are some 
potential outliers, which may be due to data issues. Electricity data may be more reliable than that of other 
energy sources, but Ekurhuleni and Sol Plaatje’s large shifts in the share of electricity provided by Eskom 
vs. the local municipality indicate potential data issues, especially linked to the 2011 electricity dataset.

Thanks to relatively robust datasets for 2011 and 2017, municipal electricity sales trends are more reliable 
than Eskom sales trends. However, Ekurhuleni and Mbombela data were highly suspect and therefore 
excluded10,  while the Sol Plaatje data was also questionable11,  but is still presented.

In general, electricity sales to the residential sector have decreased in metros and increased in secondary 
and smaller cities, while electricity sales to the commercial and industrial sectors appear to be decreasing 
in metros and secondary cities, and increasing in industrial and smaller cities (Figure 32).

Generally, a decrease in electricity use is linked to a slow-down in economic growth or attributed to load-
shedding. However, what is interesting is that the economic hubs of the country (the metros) generally 
have seen a reduction in electricity sales (Figure 33), despite having economic growth that generally 
outpaces the rest of the country (Figure 34).

Figure 31: Electricity consumption by city over time

10. There was no alignment in shares of Eskom vs. local government electricity sales, in shares of sales by sector or in total 
volume of sales in some cases. Ekurhuleni municipal sales shows an average 10% increase per annum, while Mbombela was 
an 8% decrease per annum; both seemingly improbable.

11. Total volume of municipal sales over time is still comparable, although there are large shifts across sectors.
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Figure 32: Average annual growth rate of municipal electricity sales (2011–2017)

Figure 33: Average annual municipal electricity sales growth (2011–2020)

-4%
-3%
-2%
-1%
0%
1%
2%
3%
4%
5%
6%

Bu
�a

lo
 C

ity

Ca
pe

 To
wn

eT
he

kw
in

i

Jo
ha

nn
es

bu
rg

M
an

ga
un

g

Ne
ls

on
 M

an
de

la
Ba

y

Ts
hw

an
e

Dr
ak

en
st

ei
n

Ge
or

ge

Po
lo

kw
an

e

So
l P

la
at

je

Ru
st

en
bu

rg

Sa
ld

an
ha

 B
ay

St
ev

e 
Ts

hw
et

e

Ki
ng

 S
ab

at
a

Da
lin

dy
eb

o
Kw

aD
uk

uz
a

Commercial 
& industrial

Residential

Metropolitan Secondary Industrial Smaller

Metropolitan Secondary Industrial Smaller

-2%

-1%

0%

1%

2%

3%

4%

Bu
�a

lo
 C

ity

Ca
pe

 To
wn

eT
he

kw
in

i

Jo
ha

nn
es

bu
rg

M
an

ga
un

g

Ne
ls

on
 M

an
de

la
Ba

y

Ts
hw

an
e

Dr
ak

en
st

ei
n

Ge
or

ge

Po
lo

kw
an

e

So
l P

la
at

je

Ru
st

en
bu

rg

Sa
ld

an
ha

 B
ay

St
ev

e 
Ts

hw
et

e

Ki
ng

 S
ab

at
a

Da
lin

dy
eb

o

Kw
aD

uk
uz

a



State of Energy in South African Cities 2020

40

Figure 34: Average annual real economic growth (GVA) in 2010 ZAR (2011–2017)

Figure 35: Electricity sales for Cape Town, eThekwini, Johannesburg and Tshwane (2011–2017)

Between 2011 and 2017, the combined electricity sales for Cape Town, eThekwini, Johannesburg and 
Tshwane (the metros with the most robust datasets12) decreased, with the greatest decrease in the 
residential sector (Figure 35), despite high in-migration and population growth. This indicates that 
residents	 responded	 to	 the	 above-inflation	 electricity	 price	 increases	 by	 investing	 in	 energy	 efficiency	
and, more recently, renewables, such as rooftop PV.

12. All have undertaken multiple state of energy, energy futures modelling, or emissions inventory reporting.
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Figure 36: Contribution to national indicators, including petrol (2011)

Petrol and diesel sales
Only petrol and diesel are considered out of all the petroleum fuels, since they are two of the three major 
energy sources within cities, and their data is more reliable than that of other fuels. Broad, rather than 
city-specific,	trends	are	presented,	due	to	the	demand-side	data	issues	described	earlier	(the	point	of	sale	
does not always represent the point of use, and thus the actual demand, as fuel sales are increasingly 
concentrated at a couple of large wholesalers).

As Figure 36 shows, metros and large cities are where population, economic activity and energy 
consumption are concentrated. In no other fuel is this more marked than in petrol, which has similar 
shares of concentration as that of economic activity (GVA). Petrol is used almost exclusively in smaller 
vehicles such as cars, and so can be considered an indicator or function of:

• economic wealth (ability to afford a car – ownership tends to be higher in urban areas);

• economic activity (lots of movement linked to travelling to/from an area of work and/or services); and

• the sprawling nature of South African cities (large distances between amenities).

Petrol consumption is increasing in the metros and decreasing in the other categories of cities, although 
fuel	 sales	 probably	 do	 not	 reflect	 actual	 fuel	 use,	 due	 to	 wholesalers	 moving	 to	 metros	 (as	 described	
earlier). If petrol use were linked to economic activity, then similar increases would be expected in both 
metros and secondary cities, since the average economic growth rates are similar (Figure 37).
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Many factors mask the potential drivers behind changes in diesel sales (Figure 38):

• A shift in wholesaler activity could result in higher sales growth in larger cities and lower sales growth
in smaller cities than expected.

• Diesel is used for industrial processes13  and for earth-moving equipment in construction and mining,
and so increased sales would be expected in industrial cities that are still growing.

• Diesel sales may be growing compared to petrol sales due to the declining market share of petrol
vehicles in relation to diesel vehicles.14

Figure 37: Petrol sales (2011–2017)

Figure 38: Diesel sales by city type over time

13.	The	use	in	power	plants	feeding	into	the	national	grid	(such	as	Eskom’s	Ankerlig	diesel-fired	power	plant,	situated	in	Cape	Town)
has been stripped out for all analyses.

14.DMRE (2017), Overview of the Petrol and Diesel Market in South Africa between 2007 and 2016.
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Summary
Cities need local-level demand-side data for city planning and reporting, whether to national entities or 
on international platforms. While electricity data is relatively robust, liquid petroleum fuel data at the local 
level	appears	to	be	decreasing	in	quality,	while	local-level	coal	data	is	extremely	difficult	to	find	or	access.	
Issues with petroleum fuels data are steadily eroding the ability of local governments to report on 
various energy-related indicators.

Metros and large cities represent key points of intervention for a low-carbon, equitable development 
pathway, as they account for a large and still-increasing share of the country’s population, economy, 
energy consumption and emissions production.

The emission intensity (emission per person) of South African cities appears to be stabilising but 
remains very high, even compared to some developed world cities. Metros are centres for innovation and 
can be front-runners, as illustrated by the four metros that have shown a decrease in emissions intensity 
and indicated the ambition to reach net zero carbon by 2050.

Most energy demand in cities is met through electricity, petrol and diesel. Electricity is largely used in 
the built environment (residential, commercial and industrial sectors), and petrol and diesel is largely used 
in land-based transport.

The transport sector generally consumes the largest share of energy, as a result of the sprawling 
nature of South African cities.

The built environment contributes a disproportionate share of emissions produced, since it is a high 
user	of	electricity,	generated	mainly	by	emissions-intensive	coal-fired	power	plants.

Electricity consumption is decreasing in absolute terms across most cities, possibly as a result of 
efficiency	 or	 fuel	 switching	 (from	 conventional	 electricity	 to	 renewables	 or	 other	 fuels)	 in	 response	 to	
above-inflation	electricity	price	increases.

Electricity demand is decoupling from economic growth, since the metros, which have on average 
higher economic growth than other cities, generally show the largest decreases in electricity consumption.

Petrol and diesel consumption appears to be growing in metros, unlike electricity. However, petroleum 
liquid	fuel	trends	are	difficult	to	interpret	due	to	data	issues,	and	the	growth	may	be	slower	than	indicated	
by the sales data, due to a progressive concentration of fuel sales by wholesalers and a shift of wholesalers 
to large urban centres. The effect of this shift is that an increase in sales may not necessarily mean an 
increase in consumption, since the fuel may be used in a different municipality to that where it is being 
recorded as sold.



Photo: Bablu Virinder-Singh



Sustainable Energy 



Introduction 
Energy	efficiency	is	fundamental	to	sustainable	urban	development.	Since	
2000, South Africa has reduced energy demand by 21%, surpassing the 
12% target within the National EE Strategy (DMRE, 2019). This can be 
attributed	to	technology	advances,	new	energy	efficiency	regulations	and	
standards for buildings and appliances, tax incentives for industry, and 
customer awareness linked to load-shedding and rising electricity prices. 
However, while these achievements are remarkable, South Africa remains 
highly	 energy	 inefficient,	 ranked	 23	 out	 of	 the	 25	 world’s	 top	 energy-
consuming	countries	in	the	Energy	Efficiency	Scorecard,	ahead	only	of	the	
oil-producing countries, Saudi Arabia and United Arab Emirates (ACEEE, 
2018). 

Globally,	 energy	 efficiency	 interventions	 are	 seen	 as	 a	 low-cost,	 first	 fuel	
option that lowers the economy’s energy; improves health, air quality and the 
environment; and contributes to job creation and economic growth. Energy 
efficient	 technologies	 and	 practices	 in	 buildings	 not	 only	 create	 thermally	
comfortable and healthy environments for people to live and work in, but also 
save on operational costs because of quick pay-back times. Indeed, energy 
efficiency	is	regarded	a	“ job	machine”	because	of	the	labour	required	across	
the	 value	 chain	 and	 the	 fast	 pace	 at	 which	 building	 retrofits	 can	 be	 done.	
Energy	efficiency	interventions	in	buildings	and	infrastructure	have	multiplier	
effects across the entire value chain, resulting in massive job creation and 
a more sustainable growth path (IEA, 2020a). It is estimated that investing 
one	million	US	dollars	in	energy	efficient	building	retrofits	creates	between	
nine and 30 jobs (IEA, 2020b). Therefore, cities should accelerate the 
implementation	of	energy	efficiency,	as	part	of	a	post-COVID-19	economic	
recovery package (IEA, 2020a).

National Policy and Programmes
Over the last decade, South Africa has developed several policies, 
strategies	and	programmes	to	support	the	scaling-up	of	energy	efficiency	
across	 the	 economy.	 The	 Post-2015	 National	 Energy	 Efficiency	 Strategy	
(NEES) builds on the NEES 2005 and is framed to complement the policies 
and strategies of other government departments. The NEES 2015 seeks 
to	“promote	energy	efficiency	as	the	‘first	fuel’	in	driving	balanced,	socially	
inclusive and environmentally sustainable economic growth, boosting job 
creation and leading technological innovation across the region”, while the 
National	 Energy	 Efficiency	 Action	 Plan	 (NEAAP)	 provides	 guidance	 for	
practical implementation. The Post-2015 NEES target is to reduce energy 
demand by 16% for the country by 2030 (off a 2015 baseline), with more 
ambitious	targets	for	specific	sectors,	including:
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 y 50%	efficiency	per	m2 for public buildings by 2030

 y 20%	efficiency	per	m2 for residential buildings by 2030

 y 37%	efficiency	per	m2 for commercial buildings by 2030

To	achieve	its	targets,	the	NEES	uses	uses	a	combination	of	fiscal	
incentives, a robust legal, a robust legal and regulatory framework 
(successive tightening of building regulations) and other enabling 
measures. 

National	 government	 has	 made	 financial	 and	 capacity	 support	
available for Cities through the long-standing and catalytic Municipal 
Energy	 Efficiency	 and	 Demand	 Side	 Management	 (EEDSM)	 grant	
programme,	 the	 recent	 Energy	 Efficiency	 in	 Public	 Infrastructure	
Programme (EEPBIP) and the net-zero energy of wastewater 
treatment plants project. This support enables municipalities to 
drive	 efficiencies	 in	 municipal-owned	 infrastructure,	 such	 as	 lights,	
buildings and wastewater treatment plants. 

One of the most important developments in the sector has been 
the National Building Regulations and Building Standards Act, 2011 
and	 the	 SANS	 10400-XA	 national	 standard	 for	 energy	 efficiency	 in	
buildings (notably vertical transport, thermal comfort, lighting and 
water heating and the building envelope). Since the standard was 
implemented in 2011, compliance has been low but momentum is 
steadily increasing and the market is in some instances outstripping 
the minimum regulatory requirements. 

Improving the implementation of current regulations is a critical step 
towards	 the	 ambition	 to	 set	 more	 stringent	 efficiency	 regulations.	
Many Cities report that the capacity in their building inspectorates 
is stretched, and thus enforcing existing SANS10400 XA standards 
is uneven. The Department of Trade and Industry, the custodian of 
the National Building Regulations, is committed to achieving greater 
efficiencies	 in	 line	 with	 the	 Post-2015	 NEES	 and	 the	 draft	 Climate	
Change Bill’s targets, and so the forthcoming SANS 10400-XA Version 
2	 will	 seek	 to	 introduce	 more	 stringent	 efficiency	 requirements.	
These updated standards have been published for public comment 
and	are	anticipated	to	come	into	effect	in	the	first	quarter	of	2021.	

National government is in the process of promulgating energy 
performance	 certifications	 that	 will	 require	 the	 monitoring	 and	
reporting of energy consumption in large buildings, i.e. energy used 
for heating, cooling and ventilation; hot water heating; and lighting. 
The EPC requirement will apply to all public buildings over 1 000m2 
and private buildings over 2 000m2. This benchmarks energy 
consumption	 and	 provides	 a	 foundation	 for	 retrofit	 requirements.	
The intention is also to create greater market awareness, which 
will	 in	 turn	 drive	 efficiency	 retrofit	 as	 tenants	 begin	 to	 observe	 this	
indicator	 in	 lease	 agreements.	 As	 energy	 efficiency	 is	 the	 first	 and	
most important way of reducing the energy needs of buildings, 
energy	performance	certifications	are	crucial	for	achieving	net	zero	
carbon buildings.

Energy performance 
certificates
Evidence from other 
countries shows that energy 
performance certificates 
(EPCs) have the potential 
to change the property 
market. For example, in the 
Netherlands, the EPC rating 
correlates positively with 
both value and time taken to 
sell: An “A” rated property 
has a higher price and a 
quicker sale time that lower 
rated properties (Aydin et 
al., 2019). 

As energy efficiency 
is the first and most 
important way of 
reducing the energy 
needs of buildings, 
energy performance 
certifications are 
crucial for achieving net 
zero carbon buildings.
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Case study: 12L Tax Incentive for Energy Efficiency
The 12L shows the enormous potential of energy efficiency. In 2013, the Department of Mineral 
Resources and Energy (DMRE), with the South African National Energy Development Institute 
(SANEDI) as the implementing agent, introduced the 12L tax incentive. The aim was to encourage 
private companies to implement energy efficiency measures, by providing a tax deduction for all 
energy carriers, excluding renewable energy sources. The rebate started at R0.45 for every kWh 
of electricity saved and then was adjusted to R0.95/kWh in 2015. The incentive has been highly 
successful, realising savings of 24.7 TWh of electricity and a reduction of 24.4 megatons of carbon 
dioxide by 2020. This equates to a total gross rebate of nearly R20-billion to South African taxpayers 
since inception of the incentive.15 Most of the energy savings were in the mining and manufacturing 
sectors, which together have 69 certified energy efficiency projects. In addition to receiving a tax 
allowance, companies have saved up to 30% on their energy bill. 

The 12L incentive is currently planned to run until 2022.

Implementation at Local Level
Once	viewed	as	a	threat	to	municipal	revenue,	energy	efficiency	is	now	seen	as	an	important	tool	that	
enables cities to reduce their greenhouse gas emissions and reach their climate change mitigation 
targets.	Cities	are	developing	energy	efficiency	policies	and	strategies,	and	putting	considerable	effort	
into increasing public awareness through campaigns aimed at changing behaviour and encouraging 
the	uptake	of	energy	efficiency.	This	has	been	helped	by	the	effective	labelling	of	household	appliances,	
following the launch in 2016 of a Standards and Labelling programme by the Department of Mineral 
Resources and Energy (DMRE). Table 1 presents a few examples of the interventions encouraged by 
Cities and the types of activities underway.

15. https://www.miningweekly.com/article/miners-can-reap-economic-enviro-rewards-through-energy-efficiency-2020-07-29

Photo: Bruce Sutherland, City of Cape Tow
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Energy efficiency: Table 1: Interventions by Cities to encourage energy efficiency in their customer base

Municipality Energy efficiency interventions

Buffalo City • Environmental awareness campaigns that include energy efficiency, and outreach programmes
to the youth.

• The City does not offer financial incentives to reduce energy consumption but does have a
special/discounted connection fee for connections of 30 Amps or less, to encourage energy
efficiency measures in new developments.

Cape Town • The City has 69 226 SWH systems installed, according to a 2019 GIS aerial count.
• The development of a net zero carbon building by-law is in progress.
• The City co-convenes the Energy Waste and Water Forum (previously called the Energy

Efficiency Forum).
• Hot boxes accompany the handover of new social housing units
• Web based information campaign:  https://savingelectricity.org.za/

Ekurhuleni • An 0.5% levy on the City’s electricity tariff is used for energy efficiency.
• A Green Building Framework has been developed.

eThekwini • The City has implemented a low-pressure SWH programme, which will result in approximately
6000 units being installed across the city

• The development of a net zero carbon building by-law is in progress.
• The City offers a rebate or reductions in property rates on buildings that have an “As Built”

rating certificate awarded by the GBCSA and comply with related criteria, to incentivise energy
efficient building design.

George • A large portion of the City’s customers are fitted with ripple control, which is not primarily for
energy efficiency but has a large impact on demand management.

Johannesburg • The City has ongoing energy efficiency media campaigns.
• The development of a net zero carbon building by-law is in progress.
• A Green Building by-law has been developed.
• By 2017, the City’s SWH programme had installed 110 000 SWH systems.

KwaDukuza • Energy efficiency projects have been conducted at Groutville Care Homes Project (20 homes),
including hotbox insulation cookers, mobile light emitting diode (LED) solar lights and SWHs.

Mbombela • The City is planning to deploy SWHs.

Tshwane • The development of a net zero carbon building by-law is in progress.
• The City’s Cool Surface Project seeks to enhance thermal efficiency in low income housing in

extremely hot climatic zones.

Source: SEA, 2020

Between 2011 and 2017, electricity consumption in Cape Town, eThekwini, Johannesburg and Ekurhuleni 
declined, with Ekurhuleni and Johannesburg seeing substantial reductions in response to steep 
electricity tariffs increases, as illustrated in Figure 1. (SEA, 2020). Analysis indicates that this was a 
result	of	structural	economic	changes,	driven	by	consumers	conserving	energy,	implementing	efficiency	
measures, installing rooftop solar PV and switching to alternative fuels (Eberhard, 2015). Although it is 
difficult	 to	 quantify	 the	 impact	 of	 energy	 efficiency	 measures	 alone,	 the	 decline	 is	 probably	 due	 to	 an	
uptake	of	energy	conservation	(residential	sector)	and	efficiency	across	all	sectors,	as	solar	PV	was	still	
in its infancy during this period and the economy continued to grow (as well as electricity connections) 
between 2007 - 2015 (Cilliers, 2018). The residential sector has seen a rise in interventions targeting 
lighting (LEDs) and water heating (SWHs), geyser insulation etc., while the commercial and industrial 
sectors	 have	 been	 financially	 incentivised	 to	 implement	 energy	 efficiency	 measures	 such	 as	 efficient	
motors and pumps, water heating, etc. 
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This	trend	does	not	however,	carry	over	to	the	non-metro	cities.	Figure	2	shows	varied	findings	from	the	
non-metro cities, with electricity sales generally growing in the residential and commercial sectors.

Energy efficiency: Figure 1: Electricity sales reduction, 2007 -2015

Energy efficiency: Figure 2: Municipal electricity sale growth per year by sector (2011–2017)
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Solar water heaters
The roll-out of SWHs has been substantial, although the target of over one million SWHs by 2019 was 
not reached. City Power in Johannesburg has rolled out the most SWHs, delivering almost 80 000 low 
pressure systems by 2014, funded by a levy raised on electricity sales to high income households, 
and almost 110  000 SWH systems by 2017. The implementation of SWHs now largely rests with the 
DMRE’s revised National Solar Water Heater Programme, which has been stalled since 2018 due to 
delays in agreements between national and local spheres of government over the supply, delivery, and 
maintenance of the SWHs. A comprehensive review of the roll-out of SWHs in municipalities pre 2015 and 
lesson’s learned has been developed to inform the successful implementation of the National Solar Water 
Heater Programme.16 The enforcement of the National Building Regulations SANS 10400-XA should also 
encourage an increase in solar water heating. 

Source: Stats SA (2015, 2016, 2017)

16. http://www.cityenergy.org.za/uploads/resource_351.pdf

Photo: courtesy G
IZ

Energy efficiency: Figure 3: Solar water heating systems in metros (2015–2017)
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Energy efficient buildings
An	often-overlooked	strategy	is	improving	the	energy	efficiency	of	buildings	in	order	to	reduce	energy	use.	
Buildings	define	cities	and	have	a	longer	lifespan	than	other	energy-consuming	infrastructure.	Investing	
in	 energy-efficient	 buildings	 is	 less	 risky	 and	 has	 better	 social	 and	 financial	 returns	 than	 traditional	
buildings, especially in developing countries where rising urbanisation means an increasing demand for 
new	residential	and	office	buildings.	The	promotion	of	energy-efficient	buildings	would	bring	economic	
and	climate	benefits	to	developing	countries	and	“avoid	‘locking	in’	decades	of	inefficiency	and	the	need	
for more costly renovations later” (Mackres, 2016). 

The	 National	 Building	 Regulations:	 SANS	 10400	 XA,	 published	 in	 2011,	 incorporate	 energy	 efficiency	
standards for buildings and have led to an increased focus on the building sector. In Cape Town, eThekwini, 
Johannesburg and Tshwane, buildings contribute over a third (36%) of all emissions: 22% from residential 
buildings and 14% from commercial buildings (SEA, 2018). It is estimated that implementing SANS 10400-
XA could halve cumulative electricity use from new buildings in these cities by 2050 (Figure 4). 

Although compliance to the SANS 10400-XA standards offers substantial energy reductions, cities will 
need to go beyond the regulations in order to achieve the objectives of the National Development Plan 
(NDP) of zero emission building standards by 2030.

Energy efficiency: Figure 4: Cumulative electricity use by new buildings in four metros by 2050
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CASE STUDY: The Green Building, Westlake, Cape Town 

Sustainable Energy Africa’s offices are in the Green Building. Designed and built in 
2004, the 700m2 (590m2 lettable) building achieved net zero carbon in October 2018, by 
bolstering its rooftop solar PV system. The highly energy efficient building generates as 
much renewable energy as it consumes on average over a year: 

• Energy consumption: 30-50 kWh/m2/year.

• Energy generation: 14kWp rooftop solar PV (20 640 kWh/y).

The building was designed to be as green as possible, using thermal modelling and 
applying passive solar design principles – for example, roof overhangs and large windows 
to maximise natural light. The central wooden floor was designed with gaps and, coupled 
with wind-powered extractor fans, achieves natural ventilation. No central heating or 
cooling is required, although in midsummer and midwinter, occupants use personal 
heating and cooling for their own comfort – personal fans and small heaters are less 
energy intensive than a central thermal regulation system. 

In 2004, electricity was cheap and solar PV did not make financial sense, but a small 2kW 
system was installed for emissions reduction. By 2014, the cost of solar had decreased, 
and the 2kW system was replaced with a 4kW system, which generated a quarter of the 
building’s energy requirement. In September 2018, a further 10kW of solar PV was added, 
bringing the system size up to 14kW. The building now generates as much electricity as it 
consumes, which is in line with the City of Cape Town’s regulations.

A simple payback of four years is expected for the 10kW system, which cost R159 
000 excluding VAT. A cheaper system could have been installed, but it was decided 
to oversize the inverter, to enable future expansion, and to use hi-performance bifacial 
panels. The cost of energy (from the solar system) over 10 years is 45c/kWh (simple) 
over 10 years and 10c/kWh (simple) over 25 years. This compares with the current 
(2020) average electricity tariff in South Africa of 106.8c/kWh. In addition, by leveraging 
the 12b incentive of the income tax act, this incentive also effectively saved R44 000 
was saved in the relevant tax year. 

Image source: SEA, 2020
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CASE STUDY: City of Cape Town’s Smart Home 
Disclosure  

In partnership with the Western Cape Government and GreenCape, the City of Cape Town 
has developed the Smart Home Disclosure, a voluntary assessment tool that provides 
information to homebuyers about a building’s energy consumption (and associated 
carbon emissions) and water consumption. It enables prospective buyers to make 
informed decisions based on a property’s ongoing operational costs, liveability and 
comfort levels, and environmental impact. The purpose is to encourage homeowners 
to invest in measures that lower energy and water needs and reduce carbon emissions, 
while improving thermal comfort, safety and health for the occupants. 

The Smart Home Disclosure can be used to market residential properties, allowing sellers 
to provide buyers with information about a property’s sustainability features that may 
not be immediately obvious. There is no cost to either the seller or the buyer, although 
the buyer will have a claim against the seller, if the seller provides fraudulent information 
(e.g. ceiling insulation, when there is none). In 2017, the Western Cape Government, in 
partnership with a local premium estate agency, ran a pilot project to test this voluntary 
tool. The feedback was very positive, with buyers and sellers finding it useful. 

Benefits for buyers Benefits for sellers

• Better insight into the full costs,
health and comfort implications of
a property.

• Ability to compare sustainability
features and utility costs of
different residential properties.

• Potential for higher resale value
and to recoup investments in
energy and water upgrades.

• Insights into the benefits of
several sustainability features.

The Disclosure is a key lever that the City can use to influence the built environment and 
improve the existing building fabric, which aligns with the climate change commitments 
of delivering net zero carbon by 2030 for all new buildings and all municipal buildings, 
and by 2050 for all existing buildings. The Disclosure has been sent to all estate agents 
in the province, for use on a voluntary basis. Based on the Disclosure, the Western Cape 
Government has also created an interactive education tool, “the Green Home Assessment”, 
which can be found at https://www.westerncape.gov.za/energy-security-game-changer/
news/how-green-your-home.  
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Net zero carbon buildings
Net	 zero	 carbon	 (NZC)	 buildings	 are	 ultra-efficient	 buildings	 and	 are	 supplied	 by	 renewables,	 so	 that	
there are zero net carbon emissions annually (SEA, 2018). These buildings are green and healthy, and a 
cornerstone	of	resilient	cities.	Investing	in	NZC	buildings	brings	benefits	not	only	for	cities	but	also	for	the	
private sector (developers and owners):

 y The only cost for Cities is the additional capacity needed to enforce the regulations. 

 y For developers and owners, the costs of a “standard spec” and a NZC building are similar for mid-to-
large retail and commercial buildings (See Figure 5 for an example of a regional centre which is similar 
to large retail and commercial buildings). 

Source: SEA, 201817

As	Figure	5	shows,	within	the	first	year,	the	cumulative	discounted	cost	is	the	same	for	a	standard	and	a	
“green” building but this decreases thereafter over the lifetime of the building. This is especially so for NZC 
buildings,	which	offer	a	strong	financial	incentive,	as	the	cumulative	discounted	cost	is	already	less	within	
the	first	year,	due	to	PV.	For	residential	and	small	commercial	buildings,	the	case	may	not	be	as	attractive,	
but	the	additional	cost	burden	of	the	efficiency	and	PV	interventions	is	not	large.	

17 http://www.cityenergy.org.za/getfile.php?id=469&category=2

Energy efficiency: Figure 5: Cumulative costs of standard vs NZC mid- to large-scale retail buildings
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CASE STUDY: The C40 South African 
Buildings Programme  

In 2018, 16 Cities signed the global Net Zero Carbon (NZC) Buildings Declaration that commits 
to all new buildings being NZC by 2030 and existing buildings by 2050 (Figure 6). The 16 Cities 
included South Africa’s four largest metros: Cape Town, eThekwini, Johannesburg and Tshwane. 
This initiative by the four metros marks a milestone in energy efficiency and emerged from 
work done by C40 on how Cities can work together to go beyond the 2015 Paris Agreement 
ambition, to limit the rise in global average temperatures to 1.5°C rather than 2°C. It supports 
the (draft) National Energy Efficiency and Climate Change Strategies, and the updated energy 
efficiency component of the National Building Regulations that is currently under review (SANS 
10400-XA: Energy). 

The C40 Cities Climate Leadership Group (C40), with Sustainable Energy Africa (SEA) as the 
local implementing partner, is supporting the four Cities to accelerate transformational building 
policy and regulations to meet their commitments. 

Interventions
Secondment of a technical officer to each of the four Cities, to provide additional capacity 
and drive transformational policy and programmes. A senior line manager from within the City 
supports the technical officer, to enable the work to be institutionalised and mainstreamed 
across the City. This is driven by the City development planning structures, including building 
control, spatial planning, energy and electricity, and climate mitigation teams. 

Support to develop a policy pathway. Initially the support was for developing appropriate bylaws 
covering minimum energy efficiency and renewable energy requirements for buildings, and 
detailing non-compliance consequences, exceptions and enforcement. Support has evolved to 
engage broader issues, such  as the impacts of NZC buildings on upstream and downstream 
industries across the value chain, the business case for NZC and the roles and responsibilities 
of different stakeholders in building support for NZC buildings from within the sector. 

Stakeholder engagement. All relevant stakeholders must be included in building consensus, 
especially in outlining the paths to NZC financing mechanisms. Stakeholders include national 
government, private sector (architects, builders, financiers, property developers and industry 
associations), academia, and the public (owners and occupiers). Response from stakeholders 
has been positive, with many, such as the Green Building Council of South Africa (GBCSA), 
becoming key partners. Communication is crucial, to provide information and raise awareness 
about “smart building”, and thereby garner strong buy-in from all stakeholders.

Development of a web hub. A communication campaign for NZC buildings includes the 
development of a web hub for the dissemination of information targeting different government 
spheres, industry and the public alike. 
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Working groups have been 
established to engage with 
specific issues:

Capacity to implement: 
The GBCSA is developing curri-
culum to train City staff and building 
control officers, and the private 
sector in NZC building approaches.
The American Society of Heating, 
Refrigerating and Air-Conditioning 
Engineers (ASHRAE), working with 
GBCSA and SEA, has developed a 
Getting to Zero developer’s manual.18

Route to compliance: 
A working group is looking at 
adapting the International Finance 
Corporation’s (IFC) Excellence in 
Design for Greater Efficiencies (EDGE) tool, which is a free software that allows designers 
to assess the resource efficiency level of buildings. This would provide developers with an 
affordable and accessible rational assessment (performance-based) compliance route 
which allow for ultra-efficiencies to be obtained, as an alternative to the prescriptive (or 
“deemed to satisfy”), compliance route.

Long-term sustainability
To ensure the long-term sustainability of the initiative, the work needs to be integrated 
within the intergovernmental system. Therefore, the programme’s next phase is to 
develop a national initiative, including the public and private sector, to drive full market 
transformation. Cities will also be looking at the far bigger task of retrofitting the existing 
building stock by 2050. Cities anticipate that the programme will catalyse local economic 
development and demonstrate investment readiness for climate financing of future 
infrastructure investments, as well as provide quality housing that reaches into the poorest 
sectors of society, contributing to improved health and quality of life and reducing energy 
burdens wherever possible.

18  http://www.cityenergy.org.za/getfile.php?id=495&category=2 

New Buildings Programme Technical Officers (left 
to right) Naseema Elias (eThekwini), Azola Zulu (City 
of Joburg), Lesley Sibanda (City of Cape Town) and 
Stanley Nyanyirai (City of Tshwane)
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Municipal ‘own’ Energy Efficiency Implementation
In	addition	to	encouraging	their	customers	to	embrace	energy	efficiency,	Cities	are	setting	the	example,	
by	improving	the	energy	efficiency	of	municipal	buildings.	Municipal	building	stock	make	up	a	substantial	
part	of	a	city’s	built	environment,	and	so	can	have	a	significant	impact	on	its	energy	use.	The	targets	in	
the post-2015 NEES are:

 y 20% reduction in energy intensity, measured as energy consumption per head of population served, 
for	electricity-intensive	municipal	services:	street	lighting,	traffic	lights,	water	supply	and	wastewater	
treatment.

 y 30%	reduction	of	fossil	fuel	intensity	of	municipal	vehicle	fleets.

Reduction in energy use
The	 biggest	 funding	 source	 for	 energy	 efficiency	 projects	 is	 the	 municipal	 Energy	 Efficiency	 Demand	
Side	 Management	 (EEDSM)	 programme.	 The	 programme	 funds	 retrofitting	 (streetlights,	 traffic	 lights,	
building lighting and wastewater treatment plants) and energy management systems and smart meters. 
The	 EEDSM	 programme	 has	 been	 a	 significant	 driver	 of	 energy	 efficiency	 implementation	 within	
municipalities and has resulted in substantial savings (Table 2).

Energy efficiency: Table 2: Annual electricity savings from implementing energy efficiency technologies 
under the EEDSM undertaken in 2017

Municipality Intervention Annual savings (kWh/year)

Cape Town Streetlights: 863 LED 
Traffic lights: 100% LED retrofitted
Building retrofits: 5 facilities

130 000

695 000

Cape Town (own funding) Streetlights: 4718 LED
Building retrofits: 8 facilities

710 706
870 000

eThekwini Streetlights: 1674 105W LED
Buildings: replaced by 2594 CFL/LED/T5 
bulbs,
Variable speed drives: 6 standard motors 
replaced

1 368 446
287 679

260 875

Nelson Mandela Bay Municipality LED traffic lights: 14 000 75/55W bulbs 
replaced by 11/10W LEDs,
High mast lights: 1000W replaced by 400W 
LEDs,
Buildings: lights replaced and sensor 
installed. 

2 228 760

17 630 000

2 228 760

George LED streetlights
LED high mast lights

434 934 (predicted) 
109 745 (predicted)

Mbombela High mast lights and streetlight retrofit 1 010 904

Source: as received by SEA from Cities, 2020. 

This is not a comprehensive list, but indicative of the work underway. 
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The EEDSM grant has catalysed uptake, but the level and scale 
of	 energy	 efficiency	 implementation	 varies,	 with	 challenges	 of	
underspending, procurement and lack of technical capacity. 
Despite	 recognising	 the	 importance	 of	 energy	 efficiency,	 most	
municipalities have applied ad-hoc solutions, rather than strategic, 
large-scale roll-outs. Even in metros, guiding policies, strategic 
energy management plans and energy consumption data are 
missing. Data is an essential element for determining the energy 
savings	and	financial	returns	needed	to	decide	on	energy	efficiency	
interventions. However, most municipalities (including the metros) 
do not have asset registers or energy consumption baseline data, 
other than incomplete streetlight energy data that NERSA requires 
– and there is a shortage of capacity to obtain this information,
given other pressing concerns relating to service delivery.

The City of Cape Town is one of the few Cities to commit resources 
to	 institutionalising	municipal	energy	efficiency.	 It	has	developed	
energy management plans, as part of a broader environmental and 
climate mitigation approach, and established a dedicated unit with 
personnel to drive, implement and monitor energy. As a result of 
this	institutionalisation	and	building	the	case	for	energy	efficiency,	
in 2018, the City of Cape Town was able to match its EEDSM 
allocation through internal budgets. The City has also pioneered 
the use a two-stage guaranteed savings energy performance 
contract, although the projects are self-funded, not mainstream 
practice.

Many	municipalities	have	successfully	retrofitted	their	traffic	lights	
and some of their streetlights, and are now turning to more capital-
intensive projects, such as heating, ventilation and air conditioning 
(HVAC) and WWTP motors. Both HVAC and WWTP are energy-
intensive – WWTPs are usually the largest single consumer of 
electricity and can consume 30–60% of a municipality’s total 
electrical consumption,19 with up to 85% of electricity being 
needed for the motors. Several municipalities have been able to 
load shift and minimise their peak energy demand in their plants 
without the need for capital intensive equipment. Municipalities 
are now looking at the feasibility of installing variable speed drives. 
In addition, the potential of biogas at WWTPs is being explored, 
as studies show that wastewater-to-energy plants can potentially 
contribute up to 60% to site electricity, offsetting what is required 
from the national utility. SALGA and SAGEN have produced a 
Biogas Potential Toolkit20 that municipalities can use to calculate 
the biogas potential at their WWTPs and determine the viability 
of such a project at the early stage of decision-making process. 
While the City of Joburg’s Northern Works WWTP remains the 
largest biogas installation, Tshwane, Ekurhuleni, and eThekwini are 
also working towards harnessing biogas and utilising energy from 
combined heat and power installations.

19	 	Based	on	figures	derived	from	the	Western	Cape	Energy	Consumption	and	
CO2 Emissions Database Report 2012

20 https://www.sagen.org.za/publications/energy-efficiency-investment/13-
assessment-of-biogas-potential-from-wwtp-in-south-africa
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The	following	table	highlights	other	energy	efficiency	interventions	that	are	currently	being	implemented	
in South African Cities.

Energy efficiency: Table 3: Municipal ‘own’ Energy Efficiency Implementation in South African Cities21

Municipality Energy Efficiency Implementation

Buffalo City Energy efficiency and renewable energy in municipal buildings (Electric and Finance 
Department in Beacon Bay). This would include the installation of solar water heater, LED 
lighting, hybrid air conditioning unit and occupancy sensors on lighting. 
Renewable energy and energy efficiency awareness.

Cape Town Installation of a Smart Facility Data Management System (called SmartFacility), which 
allows building managers to access real-time electricity and water data.
Installation of over 700 smart meters (the City has completed installation in 41% of the 
intended 1300 City facilities).
Fleet efficiency through driver behaviour

Ekurhuleni Metropolitan 
Municipality 

Installation of lights, water heating, insulation and motion sensors in municipal buildings. 
The 2017/2018 EEDSM funding focused on Wastewater Treatment Plants (WWTP) with 
Combined Heat and Power (CHP).

eThekwini Development of an Energy Management System (EnMS) Policy.

George Funding from the EEDSM grant is being used to implement the retrofitting of municipal 
building lights, streetlights, HVAC systems and a wastewater pump station. 

Johannesburg Energy efficiency targets are part of the City’s climate action plan.
Energy efficiency media campaign 
Fleet efficiency through driver behaviour

KwaDukuza Retrofitting Nokukhanya Luthuli House (a municipal building)

Nelson Mandela Bay 
Municipality 

Retrofitting of more than 300 streetlights with LED
Installation of lighting, smart meters, motion sensors in municipal buildings as well as 
dashboards for monitoring. 

Tshwane Retrofitting of Zeekoegat wastewater treatment
Energy Efficient City of Tshwane Lighting Project 
Retrofitting of existing municipal buildings (e.g. HB Philips Buildings), and the construction 
of green buildings. This included the development of Tshwane House, which has been 
awarded 5-star green building status.
Fleet efficiency through driver behaviour

uMhlathuze Using EEDSM funding, the City is:
Carrying out an energy audit of all municipal buildings (in phases). 
Retrofitting lighting in the Richards Bay civic centre. 
Retrofitting 1700 old HPS streetlight luminaries in eSikhaleni suburb. 

21. SEA	compilation,	and	information	from	City	officials.
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External support to cities
Government	and	donor	organisations	have	provided	significant	support	and	resources	to	enable	Cities	to	
develop	internal	energy	management	programmes	and	implement	energy	efficiency:

 y The Energy Efficiency in Public Building and Infrastructure Programme (EEPBIP) is led by the 
DMRE	and	seeks	to	transform	energy	efficiency	in	the	public	sector	by	mitigating	investment	risks	and	
providing	technical	support.	Its	aim	is	to	develop	a	project	support	and	guarantee	fund	finance	scheme	
(backed	 by	 the	 Industrial	 Development	 Corporation)	 to	 deliver	 large-scale	 energy	 efficiency	 projects	
across municipalities. The programme is currently working with selected municipalities to build skills in 
business case development, project development, and monitoring and evaluation of such projects.

 y Municipal Energy Management Systems (MEMS) is led by the South African German Energy 
Partnership (SAGEN) programme and supported by the DMRE and SALGA. MEMS are an institutionalised 
set of structures, processes, instruments and resources that systematically and continuously monitor, 
analyse	and	improve	the	municipality’s	specific	energy	consumption	by	facilitating	energy	efficiency	
and energy saving measures. The programme provides support to several municipalities, including 
metros, on energy baselines assessments, data management and energy savings potential to enable 
the development of energy management systems. 

 y USAID’s South Africa Low Emissions Development (SA-LED) programme provides municipalities 
with training in project development. In Polokwane, TVET students were trained to conduct municipal 
energy audits, which paved the way for the municipality to maintain a local pool of trained “auditors” 
to participate in future energy audits. The programme has also brought in technical skills to inform 
municipalities on optimising wastewater treatment plant (WWTP) motors. 

 y ICLEI Africa’s Urban Low Emissions Development Strategies (Urban-LEDS) programme is providing 
support	to	Cities	on	internal	energy	efficiency	by	installing	meters	and	capacitating	municipalities	on	
data capture and monitoring.

The Way Forward
Energy	efficiency	is	the	quickest	and	cheapest	way	to	reduce	energy,	and	provides	economic,	financial,	
environment	and	social	benefits.	National	government	has	in	place	policies	and	programmes	to	promote	
and	support	the	implementation	of	energy	efficiency	in	cities,	with	the	aim	of	reducing	energy	use.	Cities	no	
longer	view	energy	efficiency	as	a	threat	to	municipal	revenue,	but	rather	as	a	tool	for	reducing	emissions	
and achieving climate change targets. Municipalities have already achieved substantial energy savings 
as	a	result	of	implementing	energy	efficiency	interventions,	such	as	the	roll-out	of	SWHs,	and	retrofitting	
of streetlights and municipal buildings. However, only a small percentage of the potential energy savings 
have been realised, and much more need to be done. 

In the wake of COVID-19,	a	sustainable	recovery,	with	energy	efficiency	as	the	backbone	of	the	energy	
system, needs to be fully capitalised on. Load-shedding and sharply rising electricity costs have created 
the	impetus	for	energy	efficiency,	but	more	emphasis	is	needed	on	behaviour	changes	rather	than	relying	
on technological solutions only. Electricity shortages are expected to continue for the next few years, 
and	so	government,	industry	and	the	residential	sector	should	vigorously	support	energy	efficiency.	All	
stakeholders	need	to	support	a	clearly	defined	path	towards	NZC.	

National government needs to:

 y Set increasingly stringent targets for energy intensities of buildings that are on par with City targets. 
This	ensures	that	the	country	as	a	whole	can	work	together	to	achieve	efficient	buildings	across	the	
board and across all municipalities. 
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 y Work	 on	 getting	 private	 sector	 support	 to	 achieve	 a	 quality,	 market-wide	 energy	 efficient	 building	
stock with for both affordable and mid-high income houses, as well as commercial buildings.

 y Provide	clear	strategic	direction	and	data	for	ongoing	analysis	of	municipal	energy	efficiency	projects	
through the national EEDSM programme. 

Cities need to:

 y Enforce existing regulations by upskilling new and existing staff to monitor compliance.  

 y Introduce	increasingly	stringent	building	efficiency	targets,	especially	in	the	metros,	and	insist	on	the	
design	of	energy	efficient	buildings	using	simple	tools.	

 y Manage	their	own	energy	consumption	(as	significant	consumers	of	energy)	and	ensure	their	building	
stock	and	facilities	are	energy	efficient.	

 y Institutionalise	 energy	 efficiency,	 invest	 in	 developing	 the	 necessary	 skills	 across	 departments,	
include	energy	efficiency	in	staff	key	performance	indicators,	and	fill	vacant	positions.	

Cities	have	picked	most	of	the	low-hanging	energy	efficiency	interventions.	If	real	shifts	are	to	materialise	
and	significant	reductions	are	to	be	realised,	cities	need	to	move	towards	whole	systems	thinking	and	
energy	management	systems,	and	shift	municipal	fiscal	dependency	on	volume	of	electricity	sales.
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Renewable Energy

Introduction
The massive global investment in renewable energy over recent years has 
made a substantial impact on driving down the costs of these technologies, 
both globally and in South Africa. The global average price of solar PV 
reduced by about 77% between 2010 and 2018 (IREA, 2019) and in 2020, new 
generation from renewable energy outpaced all other energies (IEA, 202022). 
With these low costs, renewables are now the fastest growth in the electricity 
sector. 

Renewable energy lends itself well to modular, scalable design – ranging from 
large megawatt-sized renewable energy plants to as little as kilowatt-sized 
rooftop PV panels suitable for the residential sector, thus making it suitable 
for private sector participation at all levels. In South Africa the process of 
decentralisation started in 2011 with the advent of the globally recognized 
Renewable Energy Independent Power Producers Programme (REIPPP). The 
initially rapid growth of REIPPP made a small but critical contribution towards 
decarbonisation of the grid. However, with REIPPP stalling around 2018 due 
to ongoing contestation about the future energy landscape, and propelled 
by load shedding and rising tariffs, it has been the small-scale embedded 
generation (SSEG) renewable sector that has seen exponential growth.  The 
country’s	electricity	sector	is	undergoing	a	disruption	as	it	witnesses	the	first	
substantial shifts away from a utility-scale, fossil fuel-based monopoly model 
towards greater low-carbon, decentralised and privately-owned investments. 

Renewable Energy Generation
Although the implementation of the REIPPP Programme has been slow, 
South Africa’s 2019 Integrated Resource Plan23 (IRP) shows a marked 
increase in the renewable energy allocation (DMRE, 2019). The energy mix 
still includes coal generation, but renewable energy will increasingly replace 
the many coal power plants that will be decommissioned over the next 20 
years. By 2030, renewable energy will comprise about 40% of the national 
energy mix (Table 1). This excludes any energy that will be generated from 
distributed	sources,	co-generation,	biomass	and	landfills.	In	addition	to	the	
technology allocations, the renewable energy mix would include an annual 
allocation of 500 MW of “own use generation”, which includes generators of 
between 1 and 10MW. 

Renewable energy 
lends itself well to 
modular, scalable 

design – ranging from 
large megawatt-sized 

renewable energy 
plants to as little as 

kilowatt-sized rooftop 
PV panels.

22. https://www.iea.org/reports/renewables-2020/covid-19-and-the-resilience-of-
renewables?utm_campaign=IEA%20newsletters&utm_source=SendGrid&utm_
medium=Email	

23. The IRP is an electricity infrastructure development medium-term plan for the 
development of electricity generation in the country. It aims to guide sector investment 
to allow South Africa to meet its forecast electricity demand with the least cost and 
taking into account considerations such as environmental sustainability and water usage. 
The plan incorporates government objectives such as affordable electricity, reduced 
greenhouse	gas	(GHG)	emissions,	reduced	water	consumption,	diversified	electricity	
generation sources, localisation and regional development.
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Renewable energy: Table 1: Installed MW (2019–2030)

Power sources Installed capacity 
(2019)

Additional capacity  
(2019–2030)

Installed capacity 
(2030)

Change in % 
from 2019

MW % MW MW %

Coal 31,715 68 1,500 33,164 43 -25%

Nuclear 1,860 4 1,860 1,660 2 -2%

Hydro power 2,100 4 2,500 4,600 6 +2%

Battery storage 2,912 6 0 5,000 6 0

Photovoltaics 1,474 3 6,000 8,288 11 +8%

Wind 1,980 4 14,400 17,742 23 +19%

Concentrate solar power 300 1 0 600 1 0

Gas/diesel 3,830 8 3,000 6,380 8 0

Other (distributed generation, 
co-generation, biomass, landfill) 

499 1 4,000

Total installed capacity 46,670 100 77,434

Total renewables 5,554 11% 30,630 40%

Source: DMRE, 2019

The ramp up in renewable energy implementation will provide municipal distributors with several ways 
that they can participate in the energy transition including:

• Distributed generators, using small-scale technologies to generate electricity close to the users of
electricity, that would need to be connected to municipal grids.

• Cities generating electricity for their own use.

• The wheeling24 of electricity from renewable source generators across the municipality’s electricity
network to buyers.

• The possibility of Cities purchasing renewable energy from Independent Power Producers (IPPs).

Distributed	 generation	 therefore	 paves	 the	 way	 for	 Cities	 to	 have	 a	 significant	 role	 in	 energy	 supply,	
ensuring their own energy security. 

Small-Scale Embedded Generation (SSEG)
Over	the	 last	five	years,	South	African	cities	have	experienced	a	revolution	 in	SSEG	systems	particularly	
those that utilise solar PV. These systems are less than 1MW (1MVA) and are connected from behind the 
meter and operate in parallel with the grid. The connection to the grid allows customers to draw electricity 
from the grid and in addition feed any excess electricity generated from their solar PV system back on to 
the grid. South African regulations require that SSEG customers are net consumers (i.e. use more electricity 
on-site than they feed on to the grid).

Between	2016	and	2020,	the	number	of	Cities	that	allow	SSEG	installations	increased	from	10	to	56	(Figure 1),	
while the number of municipalities that have developed SSEG application processes increased from 3 to 44 
(SALGA, 2020). This growth has been encouraged by capacity-building initiatives, such as the Municipal 
SSEG Support Programme facilitated by Sustainable Energy Africa (SEA), which has trained more than 40 
municipalities to develop and implement systems that cater for the increasing uptake of SSEG. 

24. “Wheeling” refers to the transportation of electric power over transmission lines.
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Renewable energy: Table 2: Status of SSEG in Cities

City Allows 
SSEG 

Official SSEG 
process in place 

NERSA approved 
SSEG tariff 

No. of registered 
systems 

Total installed capacity 
in municipality (MWp)

Buffalo City 17 0.17

Cape Town 976 41.59

Drakenstein 230 2.6

Ekurhuleni 83 60

eThekwini 83 35

George 57 5

Johannesburg 224 44

King Sabata Dalindyebo 0 0

KwaDukuza No data No data

Mangaung No data No data

Mbombela 235 15

Msunduzi No data No data

Nelson Mandela Bay 451 10

Polokwane 20 0.8

Rustenburg No data No data 

Saldanha Bay 8 1.2

Steve Tshwete No data No data 

Tshwane 77 25

uMhlathuze No data No data 

*No information from Sol Plaatje 
Source: Municipal correspondence and SALGA, 2020

Renewable energy: Figure 1: Trend in uptake of SSEG processes in Cities
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In Cape Town, the number of registered (approved, commissioned and grid tied) SSEG systems has 
grown exponentially (Figure 2) – this count excludes the hundreds of unregistered systems that the City 
speculates have been installed. The growth in Cape Town is indicative of the growth occurring in other 
South African cities.

Renewable energy: Figure 2: Number of SSEG installations in Cape Town

Persistent load shedding (and localised 
outages), accompanied by a tripling in 
grid electricity prices between 2009/10 
and 2017/18 (Montmasson-Clair et al., 
2017), has accelerated the increase in 
SSEG installations. In response to the 
rising electricity prices, consumers are 
reducing grid electricity use, implementing 
efficiency	 measures,	 installing	 rooftop	
PV and switching to alternative fuels 
(SACN, 2018). By the end of 2019, South 
Africa’s estimated total PV capacity was 
between 850 MWp and 1 GWp, of which 
between 250 MWp and 400 MWp of 
rooftop PV being installed in 2019 alone 
(GreenCape, 2020). At present, there is 
a good business case for SSEG in the 
commercial sector, as they can substitute 
grid electricity for solar (during the day) 
and thus reduce electricity purchases. For 
many residential customers, SSEG is not 
yet	financially	feasible.	

Are SSEG systems attainable for low- and mid-
income households? 
Much of the interest around rooftop solar concerns 
its potential for providing electricity to low income 
households. However, a recent study15 found that 
under the current conditions and tariffs, the business 
case for SSEG in low to mid-income households 
remains unattractive for both the households and the 
municipality, especially given the practicalities and 
risks of implementing SSEG. Nevertheless, the results 
of the model suggest that municipalities could design 
a special SSEG tariff for low to mid-income households 
without losing revenue, and that this area could be a 
strong focus of future development in the sector. The 
full report16 and discussion paper17 are available on the 
www.sseg.org.za website.

15.https://www.sseg.org.za/low-and-mid-income-sseg-pv-model/ 

16. https://www.sseg.org.za/wp-content/uploads/2019/10/Low-
and-Mid-Income-Household-SSEG-Model-final-version-1.pdf

17. https://www.sseg.org.za/wp-content/uploads/2018/12/
discussion-paper.pdf 
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Mitigating the impact of SSEG on municipal revenue
Many Cities have been wary of the potential repercussions of renewable energy, fearing the negative 
impact of lower electricity sales on municipal revenue. However, Cities and their customers are 
increasingly	understanding	the	benefits	and	financial,	environmental	and	social	opportunities	offered	by	
renewable energy. 

• For municipalities, SSEG electricity that is fed back into the grid provides cheaper electricity for selling
to other customers, reduces technical losses and increases power system reliability.

• For customers, SSEG offers reduced electricity bills, greater customer choice, lower emissions and
the mitigation of load shedding.

SSEG installations could lead not only to reduced revenue for the City but also to decreased costs (Figure 
3). In determining tariffs, Cities balance the interests of customers and ensure that valid costs attributable 
to SSEG customers are not shifted to other customers.25 The challenge is that traditional electricity 
revenue models are volumetric – the returns to cover costs that include grid and electricity are embedded 
within each unit of sale.

Through setting suitable tariffs, which balance the costs and revenues, the negative impact of SSEG 
installations on municipal revenue can be counteracted. SSEG tariffs need to be designed to ensure that 
SSEG customers still pay their fair share of grid/network costs (maintenance, admin fees etc.), while the 
SSEG customer’s export tariff would have to be lower than the tariff currently paid by Cities to Eskom 
(SEA, 2019). This will also ensure the correct economic signals for investment decisions.

A	cost	reflective	tariff	unbundles	the	costs	incurred	by	Cities	by	separating	out	and	charging	for	fixed	costs	
via	a	fixed	charge	(R/month)	and	volumetric	(energy)	costs	via	a	variable	charge	(c/kWh).	This	ensures	that	
customers	pay	their	 fair	share	of	fixed	costs	(with	permissible,	 transparent	allowance	for	subsidisation).	
In	 order	 to	 develop	 a	 cost	 reflective	 tariff,	 Cities	 need	 to	 know	 the	 cost	 drivers	 in	 the	 operation	 of	 their	
electricity distribution business. These cost-of-supply studies are also a requirement of the National Energy 
Regulator of South Africa (NERSA). 

Supporting the growth of SSEG

In	response	to	the	significant	 increase	in	 installations,	national	government	and	Cities	have	developed	
policy frameworks to support the regulation of these systems. 

• Schedule 2 of the Electricity Regulation Act was amended (DMRE, 2020), to provide for exemption of
specified	parties	to	apply	for	and	hold	a	licence	from	NERSA.

• Cities	have	developed	policies	and	by-laws	that	provide	a	comprehensive	set	of	definitions	and	rules
on what is allowed, and under which circumstances.

Renewable energy: Figure 3: Factors affecting SSEG customer impact on municipal revenue

Renewable energy: Figure 4: Elements of a SSEG Tariff

SSEG 
tariff

Import 
tariff

Fixed 
charge

Export 
tariff

REDUCTION IN REVENUE DECREASE IN COSTS 

Reduction in sales volume
Compensation for PVfeed-in

Reduction in bulk power purchases
Reduction in technical losses
Cheaper electricity to on-sell

25. https://www.sseg.org.za/wp-content/uploads/2019/07/SSEG-Tariff-Guidelines.pdf
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• Cities have established processes for customers to
apply and get authorisation to connect their systems to
their electricity grid.

• An increasing number of Cities have NERSA-approved
SSEG tariffs that allow them to compensate customers
for excess electricity fed back into the grid.

Cities	 are	 also	 starting	 to	 explore	 and	 develop	 financial	
models to support the growth of renewable based SSEG. 
One example is the Property Assessed Clean Energy 
(PACE) model currently being pioneered by the City of Cape 
Town. The PACE model attaches the value of a rooftop 
PV system to the property, not the property owner, which 
allows the system to be paid off via the rates bill, regardless 
of	the	owner.	The	programme	has	significant	advantages	
for both the customer (who gets access to affordable 
capital) and the municipality (which retains customers), 
and results in numerous economic and environmental 
benefits.	As	the	purpose	of	these	models	is	to	provide	an	
enabling	 environment,	 the	 models	 need	 to	 be	 flexible	 to	
accommodate the rapidly developing SSEG area as well as 
encourage investment in SSEG.

Procurement from IPPs
In his February 2020 State of the Nation Address, President 
Cyril Ramaphosa indicated that government intended 
procuring electricity from alternative sources due to Eskom’s 
electricity	supply	challenges.	Municipalities	of	good	financial	
standing would be able to purchase electricity directly from 
independent power producers (IPPs), provided they had the 
ministerial determination (mentioned above) and approval 
from NERSA. In October 2020, the Department of Mineral 
Resources and Energy (DMRE) published the Amendments 
to the Electricity Regulations on New Generation Capacity 
to Enable Municipal Power Generation, giving effect to 
President Ramaphosa’s commitment. While these much 
awaited regulatory amendments are ground-breaking, much 
uncertainty remains about the effectiveness of this process. 
Cities have voiced their concern about the lack of guidance 
and clarity on how to procure from IPPs. At present, City 
procurement processes, are vastly different from the current 
renewable energy procurement processes. To provide 
clarity and better support, Cities believe that a nationally 
coordinated procurement process is needed.

In addition to purchasing directly from IPPs, Cities could 
facilitate the use of renewable energy by the wheeling of 
electricity to customers using their distribution grids. Most
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utilities recognise the need to move from selling electricity (the energy 
units-based business model) to selling grid services such as these. For 
Cities,	this	offers	various	benefits:	

• Third-party electricity supply would enhance electricity supply that has
been hampered by load shedding.

• Wheeling could help provide electricity to remote/rural areas that are
often more expensive for municipalities to service.

• Cities could reduce their carbon emissions and work towards becoming
carbon neutral by encouraging the wheeling of cleaner electricity to their
customers.

In March 2012, NERSA introduced the Regulatory Rules on Network
Charges for Third-Party Transportation of Energy26 in order to try and
regulate the complexity brought about by wheeling. These clearly
articulated the objective of non-discriminatory grid access: “Any load
customer shall be free to go into bilateral arrangements with any third-
party generator, i.e. non-municipal and non-Eskom generator” (clause
6.7).

However, despite the regulatory objective and the apparent incentives
for Cities, wheeling agreements have been slow to appear and are not
streamlined and scalable, while few municipalities have wheeling tariffs
in place (Table 3). Only Nelson Mandela Bay has a Wheeling Framework,
which allows up to 10% of local electricity demand to be met through
renewable energy  traded across the city and emphasises that 80% of
this electricity has to be locally generated to support local economic
development.

Renewable energy: Table 3: IPP procurement and wheeling in South African Cities

City Wheeling Procurement 
from IPP

Wheeling details and 
procurement from IPPs

Allows wheeling Wheeling tariff

Buffalo City PPA with Langa Energy for 50 
MW of solar energy.

Cape Town PPA with Darling Wind Farm.

Drakenstein None

Ekurhuleni None

eThekwini One wheeling agreement with a 
private company.

George None

At present, City 
procurement 

processes, are vastly 
different from the 
current renewable 

energy procurement 
processes. To 

provide clarity and 
better support, 

Cities believe that a 
nationally coordinated 

procurement process  
is needed.

Yes No MaybeKey:

26. http://www.nersa.org.za/Admin/DocumentUpload/UploadFiles/RfD%20Regulatory%20Rules%20on%20Network%20
Charges%20for%20Third%20Party%20Transportation%20of%20Energy%20A3538042012043841.pdf 
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City Wheeling Procurement 
from IPP

Wheeling details and 
procurement from IPPs

Allows wheeling Wheeling tariff

King Sabata Dalindyebo None

KwaDukuza None

Mangaung None 

Mbombela None

Msunduzi None

Nelson Mandela Bay Wheeling framework in place, 
and currently a PPA with 
PowerX. 

Polokwane  None

Rustenburg None

Saldanha Bay None

Sol Plaatje None

Steve Tshwete None

Tshwane Bronkhorstspruit Biogas 
Project, wheels electricity 
through Eskom and city 
networks to BMW (the off-
taker).

uMhlathuze None

Source: National Treasury City Support Programme  
and correspondence from City officials

Own Generation
In	an	effort	to	become	more	self-sufficient,	Cities	are	exploring	generating	electricity	for	their	own	use,	
such as through installing SSEG systems on their buildings (Table 4). These systems reduce a City’s 
electricity bill, offer an excellent way of showcasing the potential of renewable energy technology to 
residents, and contribute towards reducing carbon emissions and achieving a City’s environmental and 
sustainability goals. 

Cities also have the potential to develop larger renewable energy systems, either alone or through public-
private	partnerships	(PPPs).	With	their	access	to	wastewater	treatment	sites	and	landfills,	Cities	are	best	
placed to develop and deliver on waste-to-energy projects, which would contribute to the IRP’s allocation 
for distributed generation. With the exception of a few Cities, these resources a largely untapped.  This 
could be due to the costs and expertise associated with such plants (Table 5). 

Yes No MaybeKey:
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Renewable energy: Table 4: Own generation in South African cities from SSEG

City SSEG capacity (kWp)

City of Cape Town 160

City of Tshwane 220

Nelson Mandela Bay 19

uMhlathuze 11

Source: National Treasury City Support Programme, SEA, City correspondence

Renewable energy: Table 5: Own generation in South African cities from other sources

City Own generation

Municipal-owned PV 
SSEG capacity (kWp)

Other

Buffalo City 60 RE technologies (22.1 kW of solar and wind) installed on the 
Electrical and Finance Department Building in Beacon Bay.

City of Johannesburg 32 The Northern Works Biogas-to-Energy has an installed capacity of 
1.1 MW (using 3 CHP engines).

Ekurhuleni 2,000 Leeupan Solar PV project, as well as a 1MW landfill gas-to-electricity 
generation plant at Simmer and Jack landfill site.

eThekwini 250 EIA for a Wind Repowering Programme (includes 2, 150 kW turbines) 
completed and capital budget to install the project being mobilised.

Source: National Treasury City Support Programme, SEA, City correspondence

Way Forward 
Over the last 10 years, South Africa has seen an exponential growth in rooftop solar PV /SSEG. With 
decreasing renewable energy costs and increasing grid electricity prices and a lack of energy security, 
South African Cities are looking at renewable energy as a promising alternative. Although great strides 
have been made to support the uptake of SSEG, much more effort is required to support procurement 
from IPPs, and municipal own generation. 

• Cities have made great advances in developing SSEG application processes, but more Cities need
to develop NERSA-approved SSEG tariffs to compensate their customers. These tariffs need to be
fair	and	cost-reflective	while	allowing	Cities	to	balance	their	‘books’.	Cities	need	to	undertake	cost	of
supply studies to ensure that their costs are covered.

• A standard framework/procedure to regulate how Cities procure from IPPs is needed, which could
be achieved through the development of a nationally coordinated IPP procurement process. National
Treasury’s City Support Programme is driving such an initiative.

• Given the potential shifts in the traditional electricity business models, Cities need to determine how
best to include and regulate distributed energy systems. Cities also need to develop frameworks (and
associated tariffs) that enable the wheeling of electricity across their networks.

• Cities	 could	 also	 become	 more	 self-sufficient	 by	 maximising	 on	 potential	 resources,	 such	 as	 their
wastewater	treatment	sites	and	landfills.

• It is worth noting that one of the major drivers of the disruption is the issue of energy security. One of
the best ways for municipalities to mitigate loss of revenue through loss of customers will  be through
good distribution management – investment in the maintenance of distribution grid assets, effective
billing systems and proper pricing regimes.
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Transition to Municipal Small-Scale Embedded Generation (SSEG): The Journey
In 2011, Cities woke up to the reality that SSEG technology could seriously disrupt the electricity distribution sector, as 
rooftop solar PV was reaching “grid parity”, i.e. costs were comparable with utility electricity.  Rapid adjustment was needed 
to respond to the SSEG technology disruption. A collaborative approach with Cities, support agencies, national government 
and the public, has now enabled rapid transformation within this complex sector. Using the metro Cities as frontrunners, the 
technical expertise was built, and capacities were strengthened to set up policies, procedures and systems. The successful 
rapid implementation in the metros triggered training on processes and tariff development for smaller Cities, and the rollout 
of SSEG throughout the country.

Renewable energy: Figure 5: The SSEG journey
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2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

eThekwini 
Municipality 
pioneers the 
process of 
allowing grid 
connected SSEG

A British High 
Commission-funded 
SEA project supports 
the City of Cape 
Town, Ekurhuleni and 
eThekwini in producing 
institutional and 
technical experience. 

Harmonised approaches, consolidated technical work, in 
support of the necessary policy leadership. NERSA was involved 
to ensure that the template documents align with the national 
SSEG rules (currently being finalised).

SALGA/AMEU-led technical 
working group is established

Provincial agency (GreenCape) 
develops generic documentation for 
Western Cape Cities, based on the 
City of Cape Town documents. 

City of Cape Town’s SSEG application 
documentation and tariffs developed 

The DMRE publishes the 
Electricity Regulation Act 
(ERA, 2006) Schedule 2 License 
Exemptions amendments of 
2017. This enables SSEG to be 
deployed at the  distribution 
level, subject to local 
requirements and procedures.

AMEU-SALGA Resource Pack 
provides a full set of template 
documents for municipalities 
to respond to SSEG, including a 
metering guide, tariff guidelines 
and SSEG policy. 

SSEG Resource Pack

The Urban Energy Network (SEA-SALGA-SACN) provided a platform to share 
experiences and develop a standardised approach to SSEG

AMEU-SALGA Resource 
Pack updated and SSEG 
website established: 
www.sseg.org.za  

Cities across the province are 
leading the pack, indicating 
the value of regional policy 
commitments and support 
from a provincial agency.

40 Cities receive training 
and technical support 
from the Municipal SSEG 
Support Programme 

The SSEG journey has included several role players. More recently, the SSEG technical working group has been strongly supported by the South African German 
Energy Programme (SAGEN) with co-funding from USAID South African Low Emissions Development Strategy Programme. The programme draws together all the key 
national stakeholders, in particular DMRE and NERSA, and Cities/distributors, represented through SALGA and the Association of Municipal Electricity Utilities (AMEU). 
Implementation is undertaken by SEA with support from the CSIR and SunCybernetics. City support includes developing the Resource Pack and training of officials. 

Transition requires new skills and systems. The Municipal SSEG Programme builds staff capacity and helps with the SSEG application and approval processes and systems. 
• The technical training component assists Cities to:

• process SSEG applications;

• perform commissioning inspections;

• develop appropriate procedures and standards for SSEG integration, to ensure grid stability and safety of systems; and

• develop SSEG tariffs. 

A virtual platform (via Whatsapp) links municipal staff and the support team, enabling the exchange of information and experience. 

http://www.sseg.org.za
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Mobility and Urban Form

Introduction
South	Africa’s	cities	are	energy-inefficient,	with	high	transport	energy	
demands and expenditure, and a widespread dependence on private 
vehicles. Energy demand in cities is dominated by the transport 
sector which accounts for more than half the energy consumed. 
Reducing energy demand in cities therefore hinges on the transport 
sector. The high energy and emissions emanating from the transport 
sector in cities is largely a result of the urban form. Sustainable 
mobility and urban form are inextricably linked. Sprawling, unsus-
tainable and segregated cities are a legacy of apartheid’s spatial 
planning. The inequitable spatial distribution is also a consequence 
of modernist planning, based on a twentieth century North American 
city development model which emphasised suburban development, 
separation of urban activities of work and leisure, and prioritised 
technical	 efficiency	 over	 social	 and	 environmental	 imperatives	
(Biermann	 &	 Van	 Rhyneveld,	 2007;	 Ewing	 &	 Mammon,	 2010;	 FFC,	
2011; SACN, 2011). Since 1994, restructuring these geographies of 
exclusion and inequality to enhance accessibility and mobility has 
been a key drive of the post-apartheid regime. In addition, following 
the Paris Agreement and other global and national climate change 
commitments, the need to address high transport-related emissions 
has since become a priority. 

Addressing spatial inequality and reducing transport emissions could 
happen concurrently if planned correctly. For instance, the post-
1994 infrastructure investments had the unintended consequence 
of reinforcing apartheid spatial patterns because the large numbers 
of subsidised houses required were built on the periphery of cities, 
where land was the cheapest, far from social services required to live 
a productive life (Pieterse et al., 2018; Rodrigue, 2020). Furthermore, 
the continued dependency on cars and aspiration for suburban 
lifestyles, coupled with growing concerns about safety in cities, have 
impeded the shift from private to public transport, and led to a steady 
rise in transport energy demands and transport-related greenhouse 
gas (GHG) emissions. The transport sector is the fastest-growing 
source of GHG emissions, with road transport accounting for 91% of 
emissions within the sector (DOT, 2018). 

Achieving sustainable mobility, and hence sustainable cities, will 
require reducing overall travel distances and carbon emissions, 
both of which are a challenge for South African cities that are 
characterised by unintegrated economic zones  and high transport-
related emissions linked to private vehicle use.

South Africa’s cities 
are energy-inefficient, 
with high transport 
energy demands 
and expenditure, 
and a widespread 
dependence on private 
vehicles. Energy 
demand in cities is 
dominated by the 
transport sector which 
accounts for more 
than half the energy 
consumed.

79

State of Energy in South African Cities 2020



The Energy Picture of Transport in 
Cities
As discussed in detail in Chapter 2: City Data Picture and Trends, 
Section Petroleum fuels, the method for assigning data for liquid 
fuels is complex and several assumptions were made27. Our 
analysis shows that the share of energy used for transport in cities 
is substantial (Figure 1).   Energy used for transport in the metros 
dwarf that of other types of municipalities (see Figure 2). This higher 
consumption of transport-related energy in metros is likely due to 1) 
greater economic activity, 2) long distances linked to daily commutes, 
and 3) higher private vehicle ownership28. Private vehicle ownership 
is considerably higher in the metros - private vehicle ownership is 
higher in cities with larger economies, as measured by gross value 
added (GVA). Metros have the highest GVA per person and the 
highest car ownership levels of all types of municipalities. Further 
to high energy demand in the transport sector in the metros, data 
indicates that on average the metros show increased fuel demand 
since 2011, whereas there is a declining trend for the other city types, 
possibly due to declining economic activity in these smaller cities 
(Figure 3). 

Mobility and urban form: Figure 1: Average energy consumption per sector for each municipality type 
(2017)

Energy used for 
transport in the 

metros dwarf that 
of other types of 

municipalities.
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27. Assumptions: all sales from a particular magisterial district were allocated to a municipality (rather than partial sales based 
on the geographic overlap); all fuel sold within the city boundaries (or as close as possible, given the boundaries mismatch) 
were used within the city boundaries.

28. Private vehicles include light passenger vehicles and motorcycles, although motorcycles represent a negligent contribution.
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Mobility and urban form: Figure 2. Average on-road transport energy consumption by municipality 
type (2017)

Mobility and urban form: Figure 3: Income (GVA) compared to private vehicles by municipality type 
(2017)

Source: SEA, 2020

Sources: eNaTIS and IHS Markit
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Figure 4 shows car ownership measured in terms of the number of private cars (light passenger vehicles 
and motorcycles) per 1000 people, while Figure 5 shows household car ownership according to Stats 
SA. Although the measures differ, the trend is similar. Car ownership is considerably higher in the metros 
but has also increased across all municipality types. The relatively slower growth in car ownership in the 
industrial municipalities may be explained by the slowdown in economic activities, while the relatively 
higher increase in small towns could be because of the low starting base for vehicle ownership. Although 
the impact of the now-widespread use of Uber, Bolt (formerly Taxify), carpooling and ride sharing does not 
yet	reflect	in	the	data,	the	increase	in	private	cars	is	a	reminder	of	the	continued	prioritisation	of	private	
road-based motor transport in South Africa’s cities. 

Source: SEA, 2020 using vehicle parc29 dataset from eNaTiS 

Source: Stats SA, 2018

Mobility and urban form: Figure 4: Changes in car ownership by municipality type (2011–2017)

Mobility and urban form: Figure 5: Percentage of households that own one or more cars
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29.	Parc	refers	to	all	registered	vehicles	within	a	defined	geographic	region.
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Source: SEA, 2020 using vehicle parc30 dataset from eNaTiS and fuel use assumptions31

Since	 2003,	 there	 has	 been	 a	 significant	 shift	 away	 from	 walking	 to	
public transport, and from public transport to private motor cars (van 
Ryneveld, 2018). In the metros, cars are the most used, followed by 
minibus taxis, “with the exception of eThekwini, which is the only city 
with more taxi than car users” (ibid: 13). Over three-quarters of all South 
Africans use public transport, with the majority (50%) using the minibus 
taxi – the undisputed king of public transport (Stats SA, 2015). Between 
2003 and 2013, public transport users moved away from bus and rail 
towards minibus taxi (van Ryneveld, 2018). The minibus taxi is the most 
expensive mode of public transport and receives less than 1% in direct 
government subsidies, which means that low-income households are 
disproportionately	 affected	 when	 fare	 prices	 increase	 above	 inflation	
rates (Kerr, 2015). Over two-thirds of low-income households spend 
more than 20% of their monthly income on transport,32 compared to less 
than 3% of the high-income households (Stats SA, 2015). 

In all cities, cars (in addition to small trucks and bakkies) consume the 
vast majority of energy – an average of 70% across all municipalities 
(Figure 6) but carry fewer people than public transport. On average 65% 
of users in the eight metros took public transport or walked to their 
workplace	or	educational	institution	(van	Ryneveld,	2018)	which	reflects	
the	significant	inefficient	energy	use	of	private	transport.33 These results 
are not positive and suggests that transport related energy is still 
inextricably linked to the economy. Deep structural changes in mobility 
and urban form are essential to shift this intricate energy-economy 
complex.

Mobility and urban form: Figure 6:  Transport fuel demand by vehicle type by municipality type (2017)

Deep structural 
changes in mobility 
and urban form are 
essential to shift 
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30.	Parc	refers	to	all	registered	vehicles	within	a	defined	geographic	region

31. Assumptions based on Merven, B. et al (2012), Quantifying the energy needs of the transport sector for South Africa: 
A bottom-up model

32.	Double	the	target	of	10%	of	commuter	income,	as	suggested	in	the	first	post-Apartheid	White	Paper	published	by	the
Department of Transport (Kerr, 2015).

33. Bakkies are considered light commercial vehicles but are increasingly used as private vehicles. Therefore, some of the 
fuel demand within the small trucks and bakkies category is also for private use.
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South Africa’s urban form, which was “determined 
in the second half of the 20th century during a time 
of apartheid and automobile driven planning”, has 
changed little despite several policies and plans 
and is part of the “DNA” of cities (van Ryneveld, 
2018: iv). The sprawling and predominantly road-
based transport urban structure shapes the high 
transport energy demand that is characteristic of 
South African cities. Therefore, it is unsurprising 
that the transport sector offers the largest 
potential for energy savings, with the single-largest 
impact coming out of a shift from private to public 
transport (SEA, 2018).

Over the past two decades, national government 
has attempted to reinvent the “DNA” of urban form 
in	 South	 Africa	 (Dewar	 &	 Todeschini,	 2017).	 The	
need to transform this urban form and to move 
away from the dominance of private vehicles is 
recognised in national policy, as expressed in 
the National Development Plan (NDP) and the 
Integrated Urban Development Framework (IUDF). 
“Transportation networks are critical to the spatial 
transformation of urban networks”, and so cities 
should be focusing on developing infrastructure 
“around corridors of mass transit and around 
existing and emergent economic nodes” (NPC, 
2012: 266, 285). The NDP explicitly includes for the 
principles of TOD to be applied in cities (Bickford, 
2016), while the IUDF’s second policy lever is about 
“Integrated Transport and Mobility”. The lever’s 
priorities include strengthening and integrating 
public transport modes, investing along core 
public transport nodes and corridors, making 
cities pedestrian and cyclist friendly, and switching 
to greener fuels (COGTA, 2016). 

Changing the spatial patterns in South Africa’s 
apartheid-planned cities is challenging, but Cities 
are adopting various approaches, including TOD, 
non-motorised transport (NMT) and electric 
vehicles, in order to make cities more integrated 
and sustainable.

Transit-oriented development
Several Cities view TOD as a way to re-stitch the 
fragmented urban form by integrating transport 
and land use. TOD is a type of development that “is 

“Transportation 
networks are critical 

to the spatial 
transformation of  
urban networks”

Photos: Josh D
ippenaar
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structured around and functionally connected to public transport systems” and includes a mix of housing, 
office,	retail	and/or	other	amenities	integrated	into	a	walkable	neighbourhood	(Bickford,	2016).	Although	not	
all Cities explicitly refer to TOD, their plans include the concepts of corridor and nodal development based 
on the principles of high density and mixed land use. Their planning includes the notion of integrating land 
use and transport, but the detail and emphasis vary across cities. Some Cities show an understanding 
of TOD in their planning documents, which include spatial development frameworks (SDFs), integrated 
development plans (IDPs) or integrated transport plans (ITPs), while other Cities present just the basic 
principles of TOD with little discussion of what has to happen, “what the challenges are and what will need 
to happen to achieve these principles” (Bickford, 2016: 63).

Mobility and urban form: Table 1:  City plans for integrating land use and transport 

City Integrating land use and transport

Cape Town • Plans to “progressively move toward a compact, well connected, efficient, resilient and urban
form and movement system that is conducive to economic and social efficiency and equality
whilst providing cost effective access to mobility, with the least possible negative impacts on the
environment” (UEMI Solutions, 2018), in its TOD Strategic Framework that was adopted in 2016.

• Builds heavily on the TOD concept to spatially transform the city, build sustainable communities
and improve access within the urban core, identifying three integration zones that form a
compact urban core: Metro South East Corridors,  Western Corridor (Voortrekker Road) and
North-South Corridor (Blue Downs).

Johannesburg • Has the vision of creating a compact polycentric city where the inner city is “linked by efficient
public transport to dense, mixed use (residential and commercial), sub-centres, situated within a
protected and integrated natural environment.”

• Builds on the Corridors of Freedom programme (Empire-Perth and Louis Botha Avenues and
including TOD nodes, Gautrain, Rea Vaya and PRASA stations), which temporarily lost momentum
after the change in political leadership in 2016. However, it was later renamed Transit Oriented
Development Corridors (TODC) programme, when the City recognised that it was “the only viable
way to achieve long-term integration” (Pieterse & Owens, 2018: 2).

Buffalo City • Recognises the need to address the spatial fragmentation through upgrading existing settlements
in rural and peri-urban areas.

• Mentions corridor development, as high density, mixed land use development, and identifies these
transport-based corridors under “activity corridors”.

Ekurhuleni • Identifies a “permanent” urban development boundary beyond which no further development
will be allowed, to achieve a sustainable compact city. Includes TOD as a core spatial objective
specifically targeting the mining belt and rail systems.

• Speaks of “beads-on-a-string” model for public transport networks and development of corridors
of higher density and mixed land use.

eThekwini • Identifies target areas, priority housing and integration zones to address the spatial
fragmentation, promote more efficient use of existing infrastructure and help create a threshold
for public transport.

• Uses the urban development line as a tool to curb urban sprawl, address the inequitable urban
form and compaction linked to public transport corridors.

Steve Tshwete • Encourages planning of towns in a coherent and compact manner in order to discourage urban
sprawl and correct the historically segregated spatial planning.

• Has a policy on densification (2017), which serves as the spatial tool for inclusionary housing
development, but only vaguely mentions land use applicable to transport development in the
context of integrated human settlements.

Source: Bickford, 2016, City IDPs ITPs and SDFs
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TOD case study: City of Cape Town, 
Voortrekker Road Corridor

One of the key outcomes of the City of Cape Town’s Spatial Development Framework (2012) was 
the identification of the Metro South East and Voortrekker Road as the first two integrated zones for 
the City. The Voortrekker Road corridor is one of the key routes in Cape Town’s transport network 
due to its central location and opportunities for providing housing for the City’s growing population. 
In 2014, the average density along this corridor was 15 dwelling units per hectare compared to 
Cape Town’s targeted average of 40–45 dwelling units per hectare. As a result, the corridor has 
attracted a growing number of strategic interventions by public and private interests with great 
potential to grow and intensify further (City of Cape Town, 2018).

 Figure 7: Land/ Asset Map of Voortrekker Road. 

Source: Department of Spatial Planning and Urban Design, City of Cape Town

Densifying the Voortrekker Road corridor could lead to a halving of energy and carbon emissions 
associated with the corridor by 2034, or a cumulative reduction of 35% over the years leading up 
to 2034 (SEA, 2014). In addition, savings of R623-million per year could be achieved by 2034 as 
a result of reduced expenditure on transport energy, assuming energy prices remain stable, or 
around R2-billion per year based on a 6% real energy price annual escalation, with the resulting 
potential welfare and economic benefits. (ibid)

Figure 8: Estimated impact of densification in terms of (a) transport energy savings and (b) carbon 
emissions reductions

Energy use (non-cumulative) in Voortrekker corridor Emissions (cumulative) in Voortrekker corridor
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EcoDistricts
The EcoDistrict concept is one approach to TOD and is designed for use in all neighbourhoods and 
districts, both new and existing, residential and business, and mixed use and redevelopment areas. It 
represents a new way of thinking “outside the block” about sustainability within cities, linking “energy, 
transportation,	water	(and	waste)	and	land	use	in	an	integrated,	efficient	resource	system”	for	an	area	or	
district, rather than taking a building-by-building approach.34

The EcoDistrictsTM Protocol is a “sustainable urban development framework for achieving people-
centred,	 economically	 vibrant,	 resource	 efficient,	 neighbourhood-	 and	 district-scale	 sustainability”.	 It	 is	
also	a	“rigorous	certification	standard”	that	recognises	and	connects	certified	districts	from	across	the	
world to learn from each other (EcoDistricts, 2018). Urban regeneration through EcoDistricts is centred 
on social, economic and environmental sustainability expressed as three interlinked issues: equity 
(ensuring communities are able to participate meaningfully), resilience (preparing for social, economic 
and environmental shocks), and climate protection (building a pathway to carbon neutrality). 

The success of EcoDistricts depends on building partnerships among all district stakeholders, from 
government, community organisations and the private sector, to come up with a shared vision and action 
plan for transforming their part of the city. The approach is bottom-up not top-down, as cities are improved 
from the neighbourhood up, not from government down. 

Mobility and urban form: Figure 9: The EcoDistrictsTM Protocol

Source: Ottawa EcoDistricts, 2016

34. https://www.cnt.org/ecodistricts
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EcoDistricts case study: City of Joburg35

Outcome 2 of the City of Joburg’s revised Growth and Development Strategy 2040 is to “provide a 
resilient, liveable, sustainable urban environment – underpinned by infrastructure supportive of a 
low-carbon economy” (City of Joburg, 2011: 9). In keeping with this goal and its international climate 
change commitments,36 the City focuses on resource-efficient, built environment development 
practices, such as developing Green Building Policy, as part of the broader programme towards 
carbon neutrality by 2050. One of the building blocks of a low emissions development scenario 
is channelling investment into strategically well-located urban neighbourhoods serviced by 
an efficient public transport system. EcoDistricts offer a model for such neighbourhoods, as 
providing sustainable infrastructure at a multi-building or multi-block level offers cost-effective 
solutions for unlocking clean energy potential (e.g. renewable energy initiatives), protecting against 
risks (e.g. urban flooding) and creating green jobs and economic development opportunities, as 
companies seek to move to areas that support their sustainability and liveability goals. The City 
defines EcoDistricts as “a dedicated space/functional area/neighbourhood/place in the city where 
ongoing innovation, resilient design and focused development are supported with the intention of 
making existing and new buildings and urban spaces resource and energy-efficient, and supportive 
of a new way of environmentally aware living and working. 

The EcoDistrict model is seen as a way of creating inclusive spaces along the TOD Corridors and is 
being implemented in the Orange Grove Special Development Zone (SDZ) in the Louis Botha Corridor. 

Mobility and urban form: Figure 10:  Artist impression of Louis Botha Avenue  
as TOD Corridor

Source: Orange Grove SDZ Brochure, 2017

35. This case study was submitted by the City of Joburg

36. Johannesburg is one of the cities to have signed the Net Zero Buildings Declaration: https://www.c40.org/other/
net-zero-carbon-buildings-declaration 
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EcoDistricts case study: City of Joburg

Neighborhoods provide a unique scale to accelerate innovation and impact: small enough to 
innovate, yet big enough to leverage long-term investment and public policy. Orange Grove, 
and specifically the area identified as a Transit-Oriented-development precinct, provides 
an excellent case study to prioritize the right kind of investments at the right scale – and 
considering the impact investments will have in either creating more or less inclusiveness.

The Orange Grove neighbourhood is also being used to assess practices for reducing carbon 
emissions and the lifecycle financial impact through sustainable interventions.37 The City 
is working with a consortium38 of energy, modelling and sustainability experts to develop a 
base-line emissions model of current operational and development practices in the study 
area, looking at sustainability issues at building, block, precinct and neighbourhood scales. 
This baseline model will be the starting point for testing tools, techniques and strategies 
for lowering emissions, increasing energy efficiency, and setting accurate and achievable 
climate change mitigation targets for the study area as a whole. The research includes five 
pilot projects that are a mixture of city projects (new public facilities such as clinics) and 
private sector projects (affordable residential housing developments).  

Mobility and urban form: Figure 11: Artist’s impression of aerial view of Orange Grove 
along Louis Botha Avenue 

Source: Orange Grove SDZ Brochure, 2017

37. The International Institute for Sustainable Development’s Sustainable Asset Valuation (SAVi) 
model is being used to evaluate projects, i.e. new stormwater infrastructure and new and upgraded 
public facilities. 

38.	This	project	falls	under	the	umbrella	project	“Building	a	Resilient	and	Resource	Efficient
Johannesburg” that is supported by the Global Environment Fund (GEF).
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Non-motorised transport (NMT)
NMT	plays	an	 important	role	 in	creating	an	efficient	and	 integrated	transport	system.	 It	offers	mobility,	
affordability,	fitness	and	enjoyment	to	users,	and	can	help	reduce	passengers	on	the	motorised	transport	
system (Litman, 2012). Creating secure and accessible NMT infrastructure is crucial in South Africa, where 
pedestrians	account	for	well	over	a	third	of	all	the	road	traffic	deaths	and	where	in	large	metros	a	fifth	of	
commuters walk on average 2.5 km39 to get to work (City of Cape Town, 2016; Vanderschuren, 2012). 

On 3 March 2018, the national Department of Transport (DOT) published its draft White Paper on Roads 
Policy for South Africa that covers road infrastructure and safety, and NMT. An entire chapter of the 
Roads Policy is dedicated to NMT, with the vision for NMT “to be accepted and valued as a sustainable 
transport alternative within both urban and rural South Africa” (DOT, 2018: 59). Shifting from private 
vehicles	to	NMT	results	in	more	efficient	use	of	the	existing	road	networks,	economic	and	environmental	
benefits	for	society,	and	tangible	health	benefits	to	individuals	(DOT,	2018).	The	policy	clearly	frames	the	
need for spatial and land-use planning to incorporate mixed development and walkable environments. 
The	DOT’s	Green	Transport	Strategy	specifically	seeks	to	assist	local	government	to	develop	regulations,	
standards and best practice guidelines and expand NMT infrastructure (DOT, 2018). Cities have been 
implementing NMT facilities, which do improve safety levels of NMT users, but much more needs to 
be done – and can be done – to improve the design and implementation of these facilities. While there 
is evidence of a substantial increased understanding of non-motorised transport across South African 
cities,	NMT	implementation	still	faces	challenges	in	urban	South	Africa	notably	inherited	structural	flaws,	
proximity of services, safety issues linked to road fatalities involving pedestrians or lack of policy changes 
to support the NMT infrastructure (Baufeldt, 2016; Vanderschuren, 2017).

Mobility and urban form: Table 2. City plans for integrating NMT 

City Integrating NMT

Cape Town • The City’s NMT Strategy 2017–21 is a policy, with objectives and strategies for realising an
improved NMT environment and culture in Cape Town. It is informed by the Metropolitan Bicycle
Plan and the Pedestrian Safety Plan (City of Cape Town, 2017).

• The strategy identifies areas and routes that should be prioritised for NMT.

Johannesburg • The City’s Growth and Development Strategy 2040 centres on eco-mobility, which combines
NMT, public transport and electric vehicles (City of Joburg, 2011).

• Accessibility and reduced walking and cycling times to work and other public transport modes
are among the City’s primary goals.

Buffalo City • The City’s Comprehensive Integrated Transport Plan mentions NMT approaches.
• NMT projects (mostly pedestrian facilities) are to be rolled out in rural areas and low income

areas.

Ekurhuleni • The City’s TOD development framework provides for pedestrian/ NMT networks.

eThekwini • NMT sits at the core of the City’s spatial development framework.
• The City already has 41 kilometres of cyclist and NMT pathways, and has identified various

functional areas to be part of the NMT networks.

Tshwane • The City’s Comprehensive Integrated Transport Plan (2015–2020) includes an NMT strategy that
identifies and prioritises NMT streets / nodes.

• The development of NMT guidelines is currently underway.

39. A measure of 2 km or 30 minutes from a central area is often regarded as a reasonable walking distance in designing and 
planning sustainable communities. Fundamental to the concept of sustainable communities is the notion that the majority of 
local daily needs for any inhabitant should be within a reasonable walking distance of the home.
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NMT case study: City of Tshwane 
The City of Tshwane’s transport vision is “A transport 
system developed to support a sustainable city”, and 
one of the goals is to “develop an efficient, effective, 
development orientated public transport system 
that integrates land use and public transport plans”, 
which must cater for all modes of transport with new 
emphasis on designing for Non-Motorised Transport 
NMT (City of Tshwane, 2015). The City’s NMT goal is 
to  “see  walking  and  cycling  as  fundamental  pillars  
of  Tshwane’s fully integrated transport system with 
15-20% of all daily trips over 2km being taken by
cycling and  50%  of  all  trips  less  than  2km  made
by  walking” (ibid).

As a key aspect of integrated transport planning, 
NMT brings together the areas of urban development 
and transport planning. The Tshwane Sustainability 
Unit is collaborating with the Roads and Transport 
Department to enhance sustainable transport, 
with the objective of reducing the current energy 
required for transport and related emissions, while 
connecting communities to places of work and to 
each other through safer roads. The City is currently 
busy with a NMT guideline to define how future 
development will look like. The guideline takes its 
direction from the National Department of Transport 
and incorporates the universal access standards in 
accordance with the national technical requirements. 
Safety and accessibility for pedestrians and cyclists 
are key issues. 

The City has undertaken several NMT initiatives to promote cycling and walking as part of 
its ambition to be a sustainable, safe and accessible city. For instance, the City holds cycling 
demonstrations across the city with support from cycling clubs to create awareness, enthuse 
people, and amplify the message using a critical mass of cyclists. The wide support for these 
initiatives and the mounting pressure received from the public and activists for NMT safety led 
to the planned development in Phase 1 for a dedicated cycling and pedestrian path along the 
Solomon Mahlangu Drive, from Road R104 (Bronkhorstspruit Road) to Road K54 in Mamelodi. 
(approximately 8,00 km). The Solomon Mahlangu Drive NMT corridor should form the spine 
for NMT from Mamelodi to Centurion. Phase 1 of the project is currently underway. The project 
is a collaboration between the City of Tshwane and the Gauteng Province, supported by the 
C40 Cities Finance Facility. The City also collaborates with the Gauteng Department of Roads 
and Transport to reinforce the importance of walking and cycling instead of depending on 
cars only. For instance, two Indaba’s was held in 2019 and now again in 2020 to promote NMT, 
especially walking and cycling as modes of public transport.

Photos: courtesy City of Tshw
ane
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Electric mobility
The global transition to electric vehicles (EVs) is happening: EVs are 
part of every automobile manufacturer’s future production and are 
expected to overtake internal combustion engine vehicles by 2030 
(KPMG, 2030). In South Africa, EVs could make a huge contribution 
to reducing GHG emissions, as road transport is responsible for 91% 
of all GHG emissions from the transport sector (DOT, 2017). A thriving 
EV market supported by local manufacturing holds the promise of 
economic growth and job creation and will counteract the inevitable 
decline in demand for internal combustion engine vehicles globally 
(Montmasson-Clair et al., 2020).

However, electric mobility is still in its infancy, despite the traditional 
motor industry contributing approximately 14% of GDP and being one 
of South Africa’s largest employers. Since 2015, sales of EVs have 
decreased notably, and only 1000–1500 EVs are on South Africa’s 
roads (GreenCape, 2019). EV sales make up just 0.06% of total 
national passenger vehicle sales and are slightly higher in metros, 
e.g. 0.10% of the total Greater Cape Town passenger vehicle sales
(Lightstone	 Auto,	 2020).	 While	 these	 figures	 are	 low,	 the	 disruptive
EV uptake could result in severe negative impacts to the local motor
industry if not planned for.

South Africa has a Green Transport Strategy that promotes the use 
of EVs (DOT, 2017), as well as several policy instruments that are 
aimed at incentivising a move away from emission-heavy vehicles. 
These instruments include a carbon dioxide levy, fuel levy, fuel 
economy and carbon dioxide-labelling, and a carbon tax.40 However, 
South Africa lacks a coherent policy framework. A proactive policy is 
needed to drive the rollout of EVs in a particular direction, instead of 
leaving	it	to	the	market,	so	as	to	ensure	a	just	transition	that	benefits	
all South Africans (Dane et al., 2019). 

For	 cities,	 the	 uptake	 of	 EVs	 brings	 many	 benefits,	 including	
improved local air quality, additional electricity revenue and reduced 
GHG emissions, but also challenges related to balancing supply and 
demand. This requires designing appropriate EV charging tariffs 
that encourage uptake but manage grid integrity and planning the 
location of charging stations. 

• Setting fair tariffs: Of the options41 available, the time of use
(TOU) tariffs are probably best suited to cities, as they encourage
customers to shift EV charging to off-peak times, thereby
balancing demand; although the difference between the peak and
off-peak	 cost	 needs	 to	 be	 sufficient	 to	 drive	 behaviour	 change.

A thriving EV market 
supported by local 

manufacturing 
holds the promise 

of economic growth 
and job creation and 

will counteract the 
inevitable decline in 
demand for internal 
combustion engine 

vehicles globally. 

40. https://www.smart-energy.com/industry-sectors/electric-vehicles/whats-
putting-the-brakes-on-ev-adoption-in-south-africa/ 

41. Other options include demand changes, which are designed to incentivise 
large commercial and industrial customers to have consistent load and avoid 
fluctuations	(Khan	&	Vaidyanathan,	2018),	and	dynamic	charges,	which	track	
changes in electricity production and distribution from hour to hour, and adjust 
rates. 
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Cities could learn from the experience of Nelson Mandela Bay Municipality and George Municipality, 
which have both pioneered TOU tariffs in South Africa. Cities might also consider differentiated but fair 
tariffs	for	users,	i.e.	tailored	rates	for	different	needs:	residential,	office	and	public	charging,	and	fleets	
(mobility as a service companies). 

• Supporting public charging stations. As of April 2020, South Africa had 214 public charging stations,
many of which are in Gauteng and are largely AC charging stations that take up to six hours to arrive
at a full charge (Figure 12). The availability of fast public charging stations is crucial for increasing the
adoption of EVs and may also discourage private customers from installing the chargers at home,
which would reduce the low-voltage network impacts (Vector, n.d.). Cities can provide the land (lease
or donate) for charging infrastructure, or enter into private-public partnerships.

Source: PlugShare, 202042 

Managing grid impact. The impact on the grid overall is minimal given the current number of EVs in cir-
culation.	However,	in	cities,	EVs	are	likely	to	be	clustered	in	certain	(mostly	affluent)	areas,	which	would	
create additional pressure on particular distribution points / feeder lines, and could pose a risk to grid 
integrity. 

• Reducing GHG emissions through renewable energy: With the current energy mix in cities, EV GHG
emissions from grid electricity is similar to emissions from ICE vehicles. This will mean that if cities do
not transform their coal-based electricity, GHG emissions can be expected to rise steeply if EVs were
to charge on grid electricity.  Linking EVs and renewable energy will therefore have positive impacts on
GHG emissions reductions.

Mobility and urban form: Figure 12: South African landscape of EV charging infrastructure

42. https://www.plugshare.com/
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Electric mobility implementation in cities
The City of Tshwane was	the	first	city	in	Africa	to	operate	a	fleet	of	clean	fuel	BRT	buses	and	
has	committed	to	have	40%	of	its	bus	fleet	converted	to	clean	technologies	by	2020	as	part	of	
the C40 Clean Bus Declaration. It has started installing charging stations across the city, and two 
additional ones were sponsored by UNIDO in 2019. 

In early 2018, the City of Cape Town added 11 locally manufactured electric buses to its MyCiTi 
BRT	 fleet.	 This	 pilot	 project	 will	 evaluate	 performance,	 energy	 consumption,	 life	 cycle	 costs	
on	 specific	 route	 deployments,	 and	 use	 the	 data	 gathered	 to	 decide	 on	 future	 acquisition	 and	
deployments (George, 2018; UEMI Solutions, 2018).

The City of Cape Town is in the process of developing an EV Framework that will be used to 
incentivise EV penetration through preferable electricity rates, encourage off-peak charging 
to manage grid impacts and potentially use the cars’ battery storage as an option to increase 
flexibility.

The Way Forward
South African policy is clear: to become sustainable and inclusive, cities must reduce commuter 
travelling times and transport-related emissions. Metros consume by far the most transport-
related	 energy,	 which	 reflects	 to	 some	 extent	 the	 longer	 travel	 distances,	 greater	 economic	
activities and higher levels of car ownership. South Africa’s sprawling, road-based urban form 
has changed little since apartheid, which explains the high transport energy demand in cities. It 
also means that the transport sector offers the largest potential for energy savings, in particular 
encouraging a shift from private to public transport and to EVs.

Despite the challenges of changing spatial patterns, South African cities are using various 
approaches to become more integrated and sustainable, including TOD, NMT and EVs. The 
impact of COVID-19 has had a substantial positive impact on energy demand for transport, 
emissions,	noise	pollution	and	local	air	quality.	The	benefits	of	people	having	to	work	from	home	
included	fewer	commuters	on	the	roads	and	road	accidents,	and	improved	traffic	flow.	While	it	is	
uncertain if these shifts are permanent, the lockdown offers an opportunity to promote the use of 
NMT through, for example, increasing cycle lanes and implementing cycling strategies, such as 
Cape Town’s Cycling Strategy that aims to increase cycling trips to 8% by 2030.

An effective and affordable integrated public transport system reduces a city’s dependence 
on	 fossil	 fuels	 and	 carbon	 footprint,	 and	 brings	 important	 social	 benefits,	 although	 Cities	 may	
struggle	 to	 find	 sufficient	 funds	 to	 upgrade	 the	 transport	 system.	 To	 accelerate	 change	 in	 the	
mobility and urban form, Cities should consider doing the following: 

• Base	 planning	 on	 the	 principles	 of	 densification,	 mixed	 use	 zoning	 and	 infill	 low-income
development.

• Pursue sustainable district- and neighbourhood-scale design to all residential areas, of all
income levels, to achieve equitable and sustainable development.

• Include TOD, as an important component of urban development planning, and improve
coordination between municipal transport and spatial planning departments.

• Ensure stakeholder buy-in and public awareness, to support the development of compact
cities, and increased use of public transport.
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• Develop safe, affordable and reliable forms of public transport that is well integrated
with other modes of transportation.

• Rationalise transport planning and implementation mandates between local, provincial
and national government, with associated budgetary reallocations.

• Obtain	financial	support	from	national	government	to	fund	expensive	public	transport
infrastructure

• Have greater political commitment and consistency to spatial transformation, and
reduced political interference.

• Create dedicated NMT lanes and pathways alongside all other forms of transport,
making roads safer.

• Plan	for	the	transition	to	EVs,	by	offering	supportive	mechanisms/financial	incentives43

and planning for charging stations.

• Create awareness and encourage the private sector to do business differently – allow
work	from	home	and	develop	flexible	work	hours	where	possible	to	reduce	peak	traffic
hours.

Cities are already shifting the way in which they plan and budget for their public transport 
systems,	but	the	actual	transformation	of	mobility	is	difficult	to	monitor	because	of	a	lack	
of accessible data. However, government is making efforts to gather data on commuting 
times, accessibility of public transport and NMT, and indicators for TOD. The future for public 
transport lies in Cities adopting differentiated approaches and modes, to accommodate 
the wide variations in demand patterns based on income levels and access priorities, which 
will continue for many decades (Ryneveld, 2018).

43. For example, EV tariffs and parking fee reduction/special parking areas.
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Energy Poverty in Cities

Introduction
Over the past decade, South Africa has achieved remarkable levels of 
access to grid electricity, reaching 93% in urban areas (World Bank, 
2020). However, despite sound policies around universal access and 
affordability to services, many urban households have inadequate 
energy supply or are unable to afford electricity. Rapid urbanisation 
has resulted in deepening poverty and inequality within cities, with a 
substantial number of people having no access to formal housing or 
basic services, including safe forms of energy (HDA, 2013). Therefore, 
the narrative has shifted from energy access, which is typical in 
developing countries, to fuel poverty, or the inability to afford modern 
energy. In South Africa, one of the metrics for measuring energy 
poverty is the amount spent by households on energy – those that 
spend more than 10% of their monthly income on energy are deemed 
energy poor (DOE, 2013). Based on this measure, nearly half (47%) of 
South Africa’s households are considered to be energy poor (ibid). 
Energy poverty also disproportionately affects women-headed 
households, as not only are fewer women employed, but also female 
workers earn on average 30% less than their male counterparts 
(SAHRC, 2018; Stats SA, 2019). 

Cities face the double challenge, of providing access to affordable 
energy,	while	remaining	financially	viable.	Affordability	is	intrinsically	
linked to the distributive access to energy, which refers to the 
municipality’s ability to procure bulk energy resources, sell and 
recoup all operational expenses, while ensuring a sustained provision 
of the service (SALGA, 2018). Affordability also relates to the ability of 
the consumer to purchase energy at the price set by the municipality 
or the service provider. The recent COVID-19 pandemic has sent 
shockwaves through the economy, resulting in household incomes 
shrinking by at least 5% and affecting their ability to pay for their 
municipal services. Middle-income households were more affected 
than low-income households, which receive government grants and 
other service subsidies (National Treasury, 2020). 

This chapter looks at the state of energy access in cities, with an 
emphasis on the gender perspective, and examines affordability 
from the perspective of households and municipalities, as well as the 
challenges	facing	Cities	in	fulfilling	their	mandate.

Rapid urbanisation has 
resulted in deepening 
poverty and inequality 
within cities, with a 
substantial number 
of people having 
no access to formal 
housing or basic 
services, including safe 
forms of energy.
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Energy Access in Cities
The United Nations’ sustainable development goals (SDGs) includes SDG 7: “Ensure access to affordable, 
reliable, sustainable and modern energy for all”. This includes access to electricity for lighting, cooking 
and	heating,	as	well	the	promotion	of	renewable	energy	and	energy	efficiency	(IEA	et	al.,	2019).	The	four	
criteria of energy access are (IEA, 2019):
• Household access to a minimum level of electricity;
• Household access to a safer and more sustainable forms of cooking, heating and lighting;
• Household access to a modern energy source that enables economic activity; and
• Modern energy for public services such as street lighting, public facilities and transportation.

Since	 2011,	 access	 to	 electricity	 has	 continued	 to	 increase	 significantly	 in	 South	 Africa	 (Figure	 1).	
Between	1994	and	31	March	2018,	through	the	Integrated	National	Electrification	Programme	(INEP)	over	
7.4 million households had been connected to grid and over 160 307 connected by non-grid technology 
(DOE, 2018).

Source: Stats SA - General Households Surveys, drawn using SuperWEB2 tool

Although access to electricity has steadily grown across all municipalities, in both formal and informal 
settlements, electricity consumption has decreased (see Chapter 2). In addition, electricity consumption 
has decreased as Figure 2 shows, more households are using alternative sources of electricity for lighting. 
The reduced consumption and shift to alternative sources may be in part due to the higher Eskom prices, 
but	is	also	the	result	of	energy	efficiency	measures	and	the	availability	of	alternative	energy	sources.	By	
2018, access to energy also included alternative energy sources, as municipalities added small-scale 
embedded generation (SSEG) to their energy mix, in response to Eskom price increases and the need to 
mitigate climate change. Many high-income consumers have incorporated alternative energy sources 
and	 energy	 efficiency	 measures	 to	 reduce	 electricity	 consumption,	 while	 municipalities	 have	 included	
alternative energy sources in their energy subsidisation programmes for low-income households. For 
instance, metros (such as Johannesburg, Tshwane and Ekurhuleni) have provided solar energy as part of 
their	free	basic	energy	(FBE)	support,	while	rural-based	municipalities	have	included	paraffin	and	fire	gel	
(Eberhard, 2018).

At city level, energy access is also seen as a way of reducing poverty and balancing (gender, economic 
and spatial) inequality, through the ability to set tariffs that enable the sustainability of electricity service 

Energy poverty: Figure 1: Electrified households in South Africa
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and through proper revenue management mechanisms (SALGA, 2018). To aid their task in providing 
sustainable, affordable and un-interrupted access to electricity, metros often have to look at input costs 
for all forms of energy available in the market (ibid). From this point, access and affordability begin to take 
a different shape and form. 

Energy Affordability
Affordability is measured according to the household expenditure allocation to essential needs and 
municipal service costs. It looks at the share of a household’s income that is spent acquiring basic energy 
sources. Affordability is also a measure used to determine and package energy poverty by looking at a 
consumer’s income in relation to their ability to spend towards energy resources, over and above their 
spend	towards	other	needs	such	as	transport,	food	and	education	(Ismail	&	Khembo,	2015).	For	the	lowest	
income households, the share of income spent acquiring fuels is usually higher than those of higher 
income households. 

Between	2011	and	2015,	the	number	of	South	Africans	living	in	poverty	rose	from	53.2%	to	55.5%	(Stats SA,	
2017).	By	2017,	one	in	five	households	(or	3.5	million	households)	was	classified	as	indigent	(Stats SA,	2018).	
However, municipalities classify household income categories differently: most municipalities (147 out of 
257) define	low-income	households	(according	to	their	indigent	category	indicators)	as	having	a	combined
income of less than R3200 per month, and of these 11 (including two metros) use a poverty threshold of
R1600 per household per month (Stats SA, 2018). Metropolitan municipalities are home to the highest
portion	of	indigent	households	in	the	country:	18%	(627 000)	in	eThekwini,	13%	(474 035)	in	Tshwane,	6%
(213 424)	in	Cape	Town	and	5%	(178 599)	in	Johannesburg	(Stats SA,	2017).	Municipalities	may	manage
their indigent registers differently, but this register also forms part of the tariff pricing strategies.

Households with energy expenditures above the indicated threshold are considered energy poor and 
are	likely	to	be	confronted	with	difficult	choices	between	meeting	energy	requirements	and	spending	on	
competing goods. This poverty expenditure line is generally estimated to be 10–15% of income. Many 
households suffer from energy poverty, with access to inadequate energy sources and lack of access to 
modern	energy	forms.	As	a	result		harmful	fuels	such	as	paraffin,	coal,	animal	dung	and	candles	are	used,	
causing	fires,	poisoning,	and	human	health	issues	due	to	indoor	air	pollution.	

Energy poverty: Figure 2: Tracking access to main fuel used for lighting in urban households
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Energy Use and Gender44

Women	are	typically	 the	primary	users	and	managers	of	energy	(Pachauri	&	Rao,	2013)	and	carry	the	
greatest burden of the impacts of energy poverty. As subsidised housing programmes have declined, 
informal settlements have grown, surpassing social housing delivery (Gardner, 2018). Many households 
suffer from energy poverty, lacking access to modern forms of energy. Gender provides a critical lens 
through which to review energy poverty, as understanding the gender dimension of household energy 
use will enable the development of gender-sensitive, sustainable energy solutions that improve the energy 
welfare of low-income households. 

Energy choices	 are	 influenced	 by	 affordability	 (fuel	 price),	 convenience,	 and	 accessibility	 (physical	
connection and availability), as shown in Table 1. A study in Johannesburg found that convenience 
was	 the	 top	 influencing	 factor	 for	 formal	 electrified	 households,	 which	 is	 to	 be	 expected	 as	 electricity	
is convenient: it can be bought using a mobile phone or at a kiosk, does not need to be carried and is 
largely	safe.	It	also	indicative	of	the	general	high	levels	of	electrification	(connection	to	electricity)	in	South	
Africa.		For	non-electrified	informal	households,	the	top	influencing	factor	was	affordability	followed	by	
convenience, and as a consequence, households are compelled to use energy sources that are easily 
available,	and	these	tend	to	be	unclean	and	unsafe	fuels.	The	use	of	harmful	fuels,	such	as	paraffin,	coal	
or animal dung, is associated with pollution-related illnesses that affect mostly women, who carry out 
these	activities,	and	children,	who	are	typically	indoors	with	their	mothers	(Pachauri	&	Rao,	2013;	Kimemia	
&	Niekerk,	2017).	Children	who	have	high	exposure	to	polluting	fuels	are	vulnerable	to	acute	respiratory	
infections at an early age (Balmer, 2007; World Bank, 2020). These energy sources, especially candles 
and	paraffin,	are	also	responsible	for	the	prevalence	of	community	shack	fires	that	occur	every	year	in	
informal settlements.

Energy poverty: Table 1: Main factors influencing household energy choices in the City of Joburg.

Key factors City of Joburg

Informal unelectrified Formal electrified

Affordability (fuel price) 28% 15%

Convenience to use 23% 30%

Cost of the appliance 7% 10%

Low smoke level 7% 3%

Effects on health and environment 1% 6%

Safety 9% 12%

Accessibility / availability 19% 19%

Other / None 5% 6%

Source: SEA, 2018

The study also found that women take most decisions	on	energy	use	and	fuel	choice	in	both	electrified	
and	unelectrified	households,	regardless	the	gender	of	the	household	head	(Figure	3).	Women	generally	
have more awareness about the cost, convenience and accessibility of energy/fuels, as they are more 
involved	in	home-based	productive	tasks	(Pachauri	&	Rao,	2013).	

44. The energy use patterns (cooking, heating and lighting), according to household income and household-head gender were 
determined based on the most recent and reliable household energy use data from Stats SA Census 2011. However, patterns 
may have changed since 2011, and the Census data reports gender only at household-head level, which limits a deeper view 
of energy-gender relations among all members making up a household. More recent data is important for effective policy 
and decision-making for sustainable energy solutions, with an energy-gender dimension
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Source: SEA, 2018

Many households maintain the traditional gender roles, where women carry the greatest responsibilities, 
from gathering energy, to cooking through to preparing the food. This social construct, accompanied 
by the lack of energy access becomes a huge energy burden on women, especially in low-income 
households located in informal areas. Women are mostly responsible for procuring energy/fuel (Table 3), 
and	the	difficulty	of	collecting	LPG	gas	when	a	household	has	no	transport	may	explain	why	low-income	
households rarely use LPG gas as an alternative source. This also points to the enormous advantage of 
using electricity, which would reduce the burden on women.

Energy poverty: Table 2: The procurement of energy/fuel for cooking by gender in low-income households in 
George Local Municipality

Household member responsible for 
collecting fuel 

George

Formal electrified Informal unelectrified

Anyone who is at home 13% 0%

Household head 57% 50%

Female head 44% 40%

Male head 13% 10%

Backyard dweller 4% 0%

Adult male 13% 0%

Adult female 13% 45%

Child female 0% 5%

Total 100% 100%

Source: SEA, 2019

Energy poverty Figure 3: Decision-making on energy in low-income households by gender in the City 
of Joburg
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In	both	electrified	and	non-electrified	households,	women	are	mainly	responsible	for	cooking,	even	with	
the added work-related responsibilities (Table 4). 

Energy poverty: Table 3: Cooking responsibilities of household members by gender in George Local 
Municipality 

Person responsible for 
cooking

Electrified households Unelectrified households

Always Mostly Sometimes Always Mostly Sometimes
Household head 35% 4% 8% 35% 5% 10%

30 4% 4% 30% 5% 5%
5% 0% 4% 5% 0% 5%

Adult female 35% 9% 17% 60% 20% 10%
Adult male 0% 4% 4% 5% 5% 10%
Child female 0% 4% 4% 5% 5% 15%
Child male 0% 0% 0% 0% 0% 0%

Source: SEA, 2019

More needs to be done to understand the gender dimension of urban household energy use, starting with 
addressing the lack of awareness of and access to alternative clean energy alternatives and FBE among 
many low-income households (SEA, 2018). 

Raising Awareness of an Alternative Energy 
Technology: The hotbox

In partnership with GenderCC Southern Africa – Women for Climate Justice (Gender-CCSA), 
Sustainable Energy Africa (SEA) explored the impact of a clean cooking alternative energy 
technology, the hotbox or Wonderbag45. Households in River Park settlement, a formal electrified 
area in Alexandra that is located to the north of Johannesburg. Households monitored their 
energy consumption over four weeks: two weeks without using the hotbox and two weeks using 
the hotbox. The study sought to raise awareness and demonstrate how sustainable energy 
technologies can save energy and household expenditure, and improve the welfare of household 
members, particularly women and children who are the most vulnerable to the harmful impacts of 
traditional, polluting energy forms. The findings were as follows: 

Money saved and less multiple fuels used: When using a hotbox, households found that their 
electricity units purchased lasted longer and so they reduced their use of other fuels. Households 
not using the hotbox would typically use paraffin and wood to supplement electricity for cooking.

Less time spent cooking and more time for other activities: When using a hotbox, both male- 
and female-headed households spent less time cooking, which freed up time to engage in other 
activities. These included jogging, shopping, relaxing, playing games, socialising with friends, 
reading and (for women) participating in income-generating activities.

Greater awareness and fewer illegal connections: The study made households aware of efficient 
ways to use electricity and encouraged them to minimise the use of unsafe illegal electricity 
connections.

45.	The	Hotbox	technology	is	an	insulated	cooker	made	up	of	two	cushions/bags	of	heat	resistant	material	filled	with	
an insulator such as polystyrene discards, into which a pot of food brought to the boil is removed from the stove and 
placed between the two cushions/bags.
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In George Local Municipality, community members (mainly women) were trained in manufacturing 
hotbox energy technologies, and some have already started up hotbox enterprises within their 
communities. By stimulating the local green economy through manufacturing and using the hotbox 
technology, low-income households have access to an affordable energy efficient technology. This 
will aid in alleviating energy poverty, and improving livelihoods and development, although a longer-
term study is required to determine the actual socio-economic impacts.

Cost to the Municipality of Providing Electricity
For over 30 years, Eskom has been the sole energy utility responsible for electricity generation, 
transmission and distribution, operating from a vantage point of a monopoly and placing municipalities 
at a disadvantage because of a lack of alternative for bulk electricity supply. Municipalities make up 41% 
of Eskom’s customer base, with the other large consumers being from the mining and industrial sectors 
(Eskom,	2017).	Between	2007	and	2015,	bulk	electricity	tariffs	increased	by	300%,	compared	to	inflation	
of 45% over the same period, and by 9.4% in 2016. These rising tariffs are attributed to the increasing 
plant-maintenance, staff and other related costs, as well as costs related to ongoing power outages 
(NERSA, 2019). Bulk purchases account for the largest proportion of municipal expenditure, and so rising 
electricity costs have a direct impact on municipal tariff structures. 

Photo: SEA
, 2019

Photo: SEA
, 2019

Selling locally made hotboxesCooking samp using hotbox
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Over the past decade, municipal services costs have steadily risen, which has resulted in consumers 
opting to use alternative energy sources, although low-income households may have been cushioned 
against extreme electricity price hikes. This is not necessarily a win for municipalities, as until recently 
the municipal electricity business was based on selling kilowatt hours (kWh) through post-paid and 
prepaid pricing mechanisms, with the intention of generating enough revenue to sustain the business 
of selling electricity (SALGA, 2018). A municipality is in the business of collecting enough revenue to 
cover expenditure, and electricity collections represent the largest revenue source for municipalities. 
Collections are based on tariffs, which are designed based on household income variations. Over half 
(53%) of households in all metros fall within the low-income bracket, meaning that the revenue base 
(47% of households) is already lower than the household base that needs to be subsidised (SACN, 2018). 
In recent years, metros have been selling less electricity (to an already narrow revenue base), which has 
been compounded by technical and commercial losses. Between 2007 and 2017, these losses more than 
doubled	in	Johannesburg,	Tshwane	and	eThekwini,	representing	a	significant	threat	to	the	affordability	
and sustainability of the electricity business in municipalities and their ability to continue to cross-
subsidise (National Treasury, 2018). 

City revenue comes from its own revenue sources (collected from property rates, service charges and 
other fees), the Local Government Equitable Share (LGES) and other departmental or programme-
based	 grants.	 The	 collection	 of	 revenue	 is	 based	 on	 two	 principles:	 the	 benefit	 principle,	 or	 ensuring	
services charged for provide value for money, and the ability-to-pay principle, or charging prices based 
on consumers’ income capacity (SACN, 2018). Municipalities are required to do Cost of Supply (CoS) 
studies	in	order	to	design	cost-reflective	tariffs.	A	cost	reflective	tariff	must	include	all	components	of	
the	 cost	 drivers	 (customer	 service	 costs,	 fixed	 network	 costs	 and	 energy-related	 costs).	 A	 CoS	 study	
assists in determining and allocating cost drivers for different customer categories. The CoS should 
enable	municipalities	to	integrate	costs	from	energy	efficiency	and	cost	recovery	measures	from	revenue	

Energy poverty: Figure 4: Eskom average prices c/kWh (2003-2019)

Source: Eskom
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lost to alternative energy installations (such as SSEG), FBE allocations and any other cross-subsidisation 
that is part of the cost management process.

The	ability	of	Cities	to	design	cost-reflective	tariffs,	which	can	generate	sufficient	revenue	to	manage	and	
meet all required outputs, rests heavily on the cost of bulk electricity. In 2016, municipalities spent 20.7% 
(R18.1 billion) of their budget procuring bulk electricity from Eskom, the second largest expenditure item 
after employee-related costs. Therefore, any jump in bulk electricity tariffs has an immediate impact on 
municipal	finances.	In	2016,	Eskom’s	tariff	hikes	contributed	to	municipalities	spending	R3.8	billion	more	
for electricity in quarter 2 compared to quarter 1 – an increase of 26.6%, from R14.3 billion to R18.1 billion 
(Stats SA, 2016).

Tariff charges for municipal electricity supply
Municipalities set their tariffs in accordance with the guidelines provided by the National Energy Regulator 
(NERSA). Municipal tariffs need to take into account the cost of bulk electricity purchases based on the 
Eskom tariff increases, salary and wage increases based on the wage collective agreement, the interest 
rate	as	set	by	the	Reserve	Bank,	the	Notified	Maximum	Demand	(NMD)	penalties	and	the	costs	for	repairs	
and maintenance which also take into account the consumer price index (CPI) (NERSA, 2020). Over and 
above this guideline, each municipality customises their tariffs in accordance to their own operational 
costs (for example, metros have higher operational costs than smaller rural municipalities) and can 
motivate	for	specific	tariff	increases	when	submitting	for	approval	to	NERSA.	These	cost	measures	are	
often also driven by the municipality’s customer base threshold, household affordability, low-income 
threshold and subsidy costs, and commercial customer base. 

All metros categorise tariffs according to household incomes and property value, giving rise to four main 
household categories, where Type A represents the low and Type D represents the high income bracket 
(Figure 6).

As Figure 6 shows, in 2016, electricity accounted for the highest amount in household bills. This is 
attributed to the costs of bulk supply from Eskom, while other factors include additional costs that 
are included in the pricing methodology of electricity tariffs. The pricing methodology would need to 
include operations and maintenance costs, as well as subsidy costs, because this service accounts 
for the highest capital expenditure.  While electricity remains unaffordable for many South Africans, 
municipalities	face	the	very	real	challenge	of	recovering	sufficient	revenue	for	business	sustainability.	

Energy poverty: Figure 5: Cost of supply framework
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To	 illustrate	 how	 successful	 some	 municipalities	 have	 been	 at	 keeping	 indigent	 tariffs	 stable,	 figure	 7	
shows the cost of purchasing 300kWh per month on the City of Cape Town’s indigent tariff (Lifeline 
Tariff). These costs have been adjusted for CPI and are kept in constant 2018 Rand values. Between 
2010 and 2019, Eskom’s local authority tariffs increased by 47% (in real terms) while the cost of 300kWh 
in	Cape	Town	increased	by	21%	(in	real	terms).	It	must	be	recognised	that	these	tariffs	are	significantly	
subsidised and this service is being provided below cost price.

Energy poverty: Figure 6: Composition of household municipal bills for metropolitan municipalities 
(2017)

Source: Stats SA, 2016

Energy poverty: Figure 7: Real cost of purchasing 300 kWh on City of Cape Town’s indigent tariff
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The	overall	municipal	financial	picture	and	the	basis	for	the	tariff	costs	
should also be looked at from the point of the total spend towards 
electricity	infrastructure,	as	it	relates	to	new	electrification	connections	
and in conjunction to electricity subsidisation. 

Tariff cross-subsidisation
Cities use municipal surcharges, high-income household tariffs and 
commercial tariffs to cross-subsidise low-income household tariffs 
and for FBE allocations. Progressive cross-subsidisation is assisted 
through electricity tariff structures that have low connection fees, no 
fixed	charges	(i.e.	a	set	daily	charge	for	the	use	of	the	grid,	regardless	
of whether electricity is being consumed) and inclining block tariffs, 
where the cost per unit of electricity increases, as the customer uses 
more (SEA, 2014; SACN, 2018). Substantial pro-poor subsidies exist 
within the electricity industry and were estimated to be at least R8 
billion per annum in 2010. South Africa’s primary pro-poor tariffs are 
the	electrification	grant,	free	basic	electricity	and	Eskom’s	home-light	
tariff for 20 Amp supplies. They align with international best practice 
but	are	difficult	to	quantify	because	municipal	cross-subsidies	are	not	
transparent due to poor reporting on costs. 

Available evidence suggests that the extent of cross-subsidies from 
commercial and high-consuming residential customers to indigent 
customers	 within	 metros	 is	 significant,	 amounting	 to	 well	 over	
R1  billion	 annually	 in	 the	 case	 of	 Johannesburg	 and	 Cape	 Town	
respectively. Municipal electricity tariff structures are designed in 
such a way that service delivery provision to the poor is not hindered. 
Therefore, it can be argued that indigent tariffs for services are the 
most	fiscally	efficient	form	of	social	transfer	and	one	of	the	best	ways	
citizens can help each other.

While tariff cross-subsidisation has been reasonably successful for 
the last decade, the continued sustainability of this tariff structure 
is being questioned. While municipalities continue to do the brilliant 
work of electrifying households, the number of commercial and high-
consuming customers – those that fund the cross-subsidisation – 
remains	 unchanged.	 Municipal	 officials	 are	 therefore	 pleading	 for	 an	
increase in the equitable share from National Treasury. This dilemma 
is most pronounced in poor, rural municipalities with only a few 
commercial and industrial customers.

Free Basic Energy Subsidies to Low-
income Households
Electricity is the safest and cleanest source of energy for households to 
use for cooking, heating and lighting. Initially, the Free Basic Alternative 
Energy (FBAE) policy provided municipalities with a framework to 
support low-income (indigent) households that were not connected 

It can be argued that 
indigent tariffs for 
services are the most 
fiscally efficient form 
of social transfer and 
one of the best ways 
citizens can help  
each other.

Photo: Bablu Virinder-Singh
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to the grid. Provision was made by selecting 
suitable off-grid energy sources, including 
paraffin,	liquid	petroleum	gas,	bio-ethanol	gel	(or	
fuel-gel), and coal as options (DME, 2000). Fast 
forward to 2003, by when more households had 
become	 electrified	 through	 the	 INEP,	 the	 FBE	
policy was amended to include a minimum of 50 
kWh per household. The policy acknowledged 
that in many instances, this amount would not 
be enough to sustain a family for the whole 
month, and so additional energy would need 
to be provided from alternative energy sources 
(DME, 2003). The provision of FBE is in part 
funded	from	the	LGES,	which	the	national	fiscus	
allocates to municipalities, as well as from 
municipal electricity surcharges and revenue 
from the sale of electricity to commercial and 
high-end residential households. 

In 2003, the cost to government (DMRE and 
municipalities) of providing FBE was estimated 
at	 R1.64 billion	 per	 annum,	 with	 an	 additional	
R80–R90 million	 per	 annum	 over	 10	 years.	 By	
2015, the estimated cost to metros of providing 
electricity to low-income households was 
R9.5 billion, inclusive of the INEP grant allo-
cation. Providing access to grid electricity cost 
the municipality an average of R16 021 per 
household	(FFC	&	SALGA,	2015).	

The minimum quantity of FBE provided remains 
at 50 kWh per household and is often linked 
to a municipality’s indigent register. Indigent 
registers are developed based on these criteria: 

• The self-reported approach: A household’s
perception of adequate amount of
household fuels and their expenditures.

• The objective approach: The calculated
proportion of household’s income that
needs to be spent on energy.

• The access-adjusted approaches: The
accessibility of an energy source by
households	in	specific	areas.

• The expenditure approach: The universal
measure of energy poverty adopted across
the board.

As part of the low-income household FBE 
support, municipalities in the peri-urban and 

rural areas have provided other sources of energy 
for	 cooking	 and	 lighting,	 such	 as	 paraffin,	 gas,	
fuel gel and candles. In 2018, as part of their FBE 
support, 22 municipalities provided free solar 
electricity	 systems	 to	 about	 113  200	 households,	
or 3.2% of the 3.5 million indigent households 
nationwide. Cities such as Johannesburg have 
combined fuels and renewable energy in their energy 
subsidisation	 to	 low-income	 households	 (Stats  SA,	
2019). Three metropolitan municipalities in Gauteng 
(Johannesburg, Tshwane and Ekurhuleni) provide 
free	 solar	 water	 heating	 systems	 to	 almost	 57  200	
households (ibid).

Out of the total 257 municipalities, 207 municipalities 
have developed and implemented the FBE policy 
(Stats  SA,	 2018),	 including	 all	 the	 metros.	 In	 2018,	
approximately	1	566 344	households	in	the	metros	
received FBE. Six of the eight metros do not provide 
FBE in terms of the standard 50kWh and are using 
more innovative means to implement their FBE, in 
particular the City of Johannesburg, City of Cape 
Town and eThekwini. 

City of Johannesburg 

The City’s approach was motivated by technical 
losses experienced in the informal settlement areas 
and to support the bulk of energy needs for cooking, 
heating	and	lighting	at	more	affordable	and	efficient	
ways. It combines the provision of grid electricity, 
solar PV and thermal LPG. Households that qualify 
for this subsidy are registered as vulnerable rather 
than indigent households and receive a two-plate 
gas stove, LED lights and gas. In addition, City Power 
provides 3kW micro-grid tied solar PV, servicing six 
households, to provide LED lighting during power 
outages. The FBE portion of the LGES covers the 
R40 000	cost	of	providing	solar	PV	connections	and	
storage (AFD, 2018), while the cost of maintaining 
the system would be paid from a percentage of the 
income generated by the sale of electricity. The 
“per	 unit”	 pricing	 of	 alternatives	 was	 identified	 as	
follows (ibid): 

• Grid electricity: 113.57c/kWh (0–500kWh)

• LPG: 159c/kWh

• PV with storage: 235c/kWh
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City of Cape Town 

The City of Cape Town has developed an extensive 
and detailed Low-income Energy Services Strategy 
that addresses energy poverty in low-income 
residential areas in the City. The City has different 
tariff structures, and FBE is provided to low-income 
households under the Lifeline tariff category, which 
is linked to electricity usage:

• Electricity usage < 250 kWh per month: 60 kWh
FBE.

• Electricity usage between 250 kWh and 450
kWh per month: 25 kWh FBE.

• Electricity usage > 450 kWh per month: no FBE.

The	 City’s	 classification	 of	 indigent	 households	
incorporates the tariff groupings, electricity con-
sumption threshold (> 450kWh) and the property 
value – households whose property is valued at 
R400 000 or less are included into the indigent 
register and the FBE allocation. The 2018 General 
Household Survey found that 26.5% of all households 
(335 471)	receive	FBE	in	the	City	of	Cape	Town	(AFD,	
2019). Within the prescripts of FBE, the City has rolled 
out alternative energy programmes and projects, 
including providing solar water heaters, portable 
renewable energy LED streetlights and an energy 
efficient	 cooking	 appliance	 (the	 “wonder-bag”.	 The	
City has also provided solar portable lights (“Waka-
Waka” lights) to off-grid informal settlements and 
in partnership with the Western Cape Province and 
the National Department of Human Settlements 
developed a major housing project (Joe Slovo) 
premised upon green building prescriptions with 
additional solar water heaters installed (City of Cape 
Town, 2014).

EThekwini 

The City’s FBE strategy is tariff and consumption 
based. The FBE allocation goes above the standard 
50kWh, providing for a maximum consumption 
cut-off of 150kWh per month, meaning that any 
household consuming less than 150kWh per month 
automatically receives a FBE allocation. The City 
defines	 indigent	 households	 differently	 from	 the	
DMRE, which uses household income (2 x R3600 
pensions per month). In addition to affordability 
and consumption, the City includes size of property 
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(households on land of less than 40m2), indicating that households located mostly in informal settlements 
would	automatically	be	classified	as	indigent.	In	eThekwini,	approximately	500 000	indigent	households	
are connected to the grid. The City regards its FBE roll-out to be close to 100% penetration for indigent 
households,	according	to	their	definition.

Socio-economic benefits of alternative affordable and 
accessible energy sources 
As bulk electricity costs rise, so too do the costs of managing and supplying a sustainable electricity 
service. As these costs rise at a different pace, Cities feel the pinch. In South Africa, Cities have embraced 
alternative energy sources, which not only provide clean energy but are less costly to install and procure 
than coal-producing energy. Metros are reducing their own energy costs by installing PV on some of their 
own	buildings	and	retrofitting	municipal	buildings	to	make	them	more	energy	efficient.	As	mentioned,	
they	are	also	exploring	ways	of	subsidising	low-income	households	by	providing	energy	efficient	lighting,	
solar	geysers,	cooking	fuel-gels	and	hot	bags.	Retrofitting	geysers	and	lights	with	more	energy	efficient	
alternatives,	such	as	solar	water	heaters	and	efficient	lighting,	results	in	significant	savings	for	both	the	
end-user (households and commercial users) and the municipality (SALGA, 2015). The cost of supplying 
such infrastructure and equipment is often covered by a portion of the INEP and, in some instances, 
funded	within	the	municipal	budget,	as	part	of	IDP-approved	projects.	The	reverse	benefit	to	having	low	
consumption at household level is lower demand and so less pressure placed on the grid – as well as the 
municipality	being	able	to	save	on	its	bulk	energy	costs.	Energy	efficiency	programmes	that	have	been	
implemented	by	Cities	in	the	past	year	have	shown	that	savings	can	be	made	through	retrofitting	high	
consumption appliances such as geysers and lights. 

Energy poverty: Figure 8: The multiple benefits of energy efficiency and renewable energy

Source: U.S. Environmental Protection Agency, 2018
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The use of alternative clean sources of energy in providing FBE and energy cross-subsidisation not only 
benefits	the	end	user	but	also	reduces	the	municipality’s	costs,	including	the	cost	of	the	electricity	service	
over time, such as generation costs and the need to build new power plants (at a national scale). These 
gains	can	be	made	over	time,	as	energy	efficiency	and	renewable	energy	alternatives	are	adopted	from	
each segment in the electricity supply chain (generation, distribution, reticulation). At a secondary level, 
renewable	energy	sources	coupled	with	energy	efficiency	options	result	in	lower	electricity	system	costs	
(such as deferred long-term investments), increased reliability and improved energy security.

Conclusion and Recommendations
Affordable access to sustainable energy is paramount to ensure that more households continue to have 
energy	and	that	municipalities	remain	financially	viable.	Municipalities	need	to	infuse	energy	efficiency	
and renewable energy options in their FBE provision to low-income households, and to look at more 
affordable ways of mainstreaming gender in energy access. Cities also need to take into account the 
rising bulk costs and costs of energy subsidies for low-income households when looking at what needs 
to be done to keep their electricity function viable and to continue providing sustainable, dependable 
power to both high and lower end customers. To reduce expenditure on bulk electricity costs, Cities could 
potentially generate their own energy or procure bulk energy from Independent Power Producers(IPPs) 
at lower tariffs. Progressive City work is looking more towards procuring renewable energy through IPPs, 
which they see as providing an important source of clean and cheaper energy that they can then pass 
on to poor households. In addition, municipalities can look utility-scale battery storage, to enable them 
to better manage consumption patterns, so that electricity can be bought when tariffs are cheaper (e.g. 
midday), and then stored until used during peak times. This would also allow Cities to reduce costs by 
avoiding	the	punitive	charges	 incurred	when	 increasing	or	exceeding	their	notified	maximum	demand,	
especially as low-income subsidies are particularly costly because of the heavy peak demand. In addition, 
when approving SSEG applications, there should be a recommendation for battery storage in line with the 
current buy-back tariff which allows for wheeling.

Energy poverty: Figure 9: Decrease in real tariffs of renewables in DoE’s REIPPPP

Source: CSIR, 2017 cited in SACN, 2018
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The use of the municipal electricity grid is often bundled within a 
unit charge, especially in the case of residential electricity tariffs. As 
a consequence, when customers reduce their consumption through 
energy	efficiency	and	rooftop	PV,	they	reduce	their	contribution	to	the	
cost of the grid. Therefore, customers who install rooftop PV should 
pay	a	fixed	charge	that	covers	grid	maintenance	and	availability	costs	
(in other words, the cost of having the grid available as “back-up” for 
when there is no sunshine). However, extreme care must be taken 
when	 introducing	 fixed	 charges	 as	 they	 can	 have	 the	 unintended	
consequence of driving customers to invest in off-grid technologies, 
which are costly and not optimal for the system.

The approach of future energy policy-practice needs to shift, to 
mainstream gender considerations and to respond to the differentiated 
needs of Cities through locally developed policies (The Clean Energy 
Solutions Centre, 2019). The White Paper on Energy Policy highlights 
the gender dimension of energy poverty, and further work is required 
for gender mainstreaming to be put into practice. It is important to 
start shifting the approach of future energy policy-practice. 

Mainstream gender in local government energy policies. Cities 
could provide more direct guidance about infusing gender in the 
provision of alternative energy resources at household level. A 
possible approach is to develop a localised energy-poverty strategy 
that also includes gender mainstreaming, developed through an 
evidence-base of energy-gender interventions, which could be used 
to advocate and lobby towards a national policy (The Clean Energy 
Solutions Centre, 2019). This could also be achieved by reviewing and 
amending existing policies. 

Collect energy-gender disaggregated data and ensure the data 
is accessible. Understanding the end-user needs and perceptions 
based on user preferences and priorities, including how male and 
female interact with household energy, can enable policy makers to 
deploy their frameworks and solutions with greater accuracy (IEA et 
al., 2019). Collecting energy-gender data could be the start of building 
an evidence base that would provide awareness and room for new 
approaches.	For	example,	Cape	Town	has	a	higher	incidence	of	fires	
in informal settlements as well as TB/respiratory ailments than many 
other places, which could inform gender mainstreaming of energy 
policies for the City. In urban areas close to coal mines, respiratory 
ailments are highly prevalent, while Johannesburg struggles with 
informal electricity connections. 

Improve energy access to affordable energy services. In selected 
informal settlements, off-grid solar home systems, as an alternative 
energy solution, have been piloted with some success Global Com-
mission on the Economy and Climate, 2018. Cities have also piloted 
other alternative energy sources, such as the energy package in 
Thembelihle, an informal residential area in Johannesburg where 
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micro-grid connections and LPG gas distribution were offered 
as	 solutions	 to	 address	 specific	 localised	 grid	 constraints	 (CoJ,	
unpublished). Another example is the iShack project in Enkanini, 
Stellenbosch,	 that	 offers	 solar	 home	 systems	 financed	 through	 the	
FBE grant. 

Raise awareness about efficient practices. Improving energy 
efficiency	offers	cities	a	cost	effective	solution	to	alleviating	energy	
poverty. Adopting alternative energy technologies not only saves 
costs for households but also reduces the City’s subsidy burden. For 
example, the City of Cape Town has developed an awareness raising 
online platform which offers tips on electricity saving practice46.

Promote LPG as a cooking and heating modern energy. In some 
non-electrified	communities,	LPG	has	been	piloted,	as	a	cleaner,	more	
reliable	alternative	to	paraffin.	However,	despite	some	policy	reviews	
on formalising LPG as an energy subsidy for households, information 
about	 its	 costs	 and	 pricing	 is	 still	 insufficient,	 which	 has	 delayed	
its	 usage	 and	 provision	 at	 a	 larger	 scale	 (Kimemia	 &	 Niekerk,	 2017;	
Mncube	et	al.,	2017).	A	free	LPG	kit	(stove,	heater	and	filled	cylinder)	
could be provided but would need to be accompanied with recurring 
monthly	subsidies	on	gas	refills	(Kimemia	and	Niekerk,	2017;	Mncube	
et al., 2017). 

Encourage more women to enter the LPG retail market, as distributors/
resellers. This would contribute to increased use of LPG in households, 
as women could leverage their existing social networks and promote the 
accessibility of LPG, be local energy champions and raise awareness 
around safe use of LPG (thereby curbing concerns around possible 
explosions), and promote a local economy in communities and bridge 
the gap of gender inequality. 

Support women-led clean energy projects. Cities can develop 
supportive policies and frameworks that mainstream gender-energy 
imperatives,	 and	 highlight	 the	 significance	 of	 empowering	 social	
entrepreneurship in energy services delivery, as a strategy to bridge 
the gap of economic and gender inequalities. Government support, 
positive regulatory environment and ease of doing business have 
proven to be the pre-requisites and attraction for investment (World 
Bank, 2020). The entry into the energy market for entrepreneurs 
could	 be	 supported	 through	 microfinancing,	 financing	 of	 small	 and	
medium enterprises, loans, grants, crowdfunding platforms (World 
Bank 2019) Cities need to accelerate the development of regulatory 
environment that will support the visibility and up-scaling of small 
energy enterprises led by women. Thereafter, these enterprises can 
gain	access	to	the	available	financing	options	available.	

46  https://savingelectricity.org.za/ 
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Introduction
In October 2020, the Department of Mineral Resources and Energy 
(DMRE) published the Amendments to the Electricity Regulations on 
New Generation Capacity to Enable Municipal Power Generation, giving 
effect to President Ramaphosa’s commitment made during the State of 
the Nation address that government will enable municipalities in good 
financial	 standing	 to	 develop	 their	 own	 power	 generation	 projects,	 or	
buy power from independent power producers (IPPs). Previously, in 
August, the President stated that “[climate change] has to be factored 
into every aspect of government planning: from water use management 
to the construction of human settlements, from public transport to 
infrastructure, from disaster management to energy.”47 

This marks an important moment – the outcome of nearly 20 years of 
building local agency in sustainable urban energy governance, through 
developing policy and skills, investments, institutions and networks. It 
has been an endeavour pushed, pulled and resisted, within and across 
government (vertically and horizontally) and supported through the work 
of multiple partnerships and agencies. 

It is also a global trend. Cities have emerged as important global actors 
in promoting sustainable energy, low carbon development and climate 
change	 responses.	 This	 trend	 flows	 from	 a	 convergence	 of	 forces:	
population dynamics, with cities now home to over half of the world’s 
population; the “new energy paradigm”, with its emphasis on energy 
service; and the technology disruption, with investments in renewable 
and decentralised energy outstripping those in traditional fossil fuel. City 
activity related to climate mitigation or resilience (for example renewable 
energy deployment) is now on the international political agenda, which 
allows for resources to be directed to local government.

The journey ahead remains considerable. At the start of 2020, President 
Ramaphosa highlighted the need to build a capable state, but the 
challenge is that sustainable energy cuts across most sectors and 
infrastructural decisions within a City. Decision-making is dispersed 
across	 many	 actors,	 which	 complicates	 how	 best	 to	 influence	 action,	
and any action requires collaboration and interaction across a range of 
scales. Therefore, governance is crucial to transition towards a lower-
carbon development path.

Integrated urban governance is concerned with cross-cutting issues, 
horizontally and vertically within government spheres, as well as beyond 
administrative boundaries. Integrated urban governance acknowledges 
the role of civil society and the private sector, and increasingly sees the 
role of governance as adaptive and enabling.

47. http://www.thepresidency.gov.za/from-the-desk-of-the-president/desk-
president%2C-monday%2C-24-august-2020 
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Urban Sustainable Energy Transition Governance and the 
Democratisation of Energy
This review of sustainable energy transition governance does not focus on the electricity distribution 
sector, which is an enormous job and currently well held within the Inter-Ministerial Task Team Electricity 
Reticulation and Distribution (2018), nor the entire electricity sector reform that is also underway. It also 
does not attempt to review all urban governance sustainability issues, which again is well held within 
programmes, such as the implementation plan of the Integrated Urban Development Framework and 
programmes of the SA Cities Network. It does, however, intersect with all these areas.

In the early 2000s, the new energy paradigm of sustainable energy emerged that broke with the 
traditional, growth-oriented, supply-side model, which had failed to address inequity and environmental 
damage. The measure of development shifted from the magnitude of energy supply to the level of energy 
services, expanding the domain of energy beyond supply to the end use. In this domain, local government 
becomes a key governance instrument, with a mandate not only to deliver energy services, but also to 
take responsibility for urban form, mobility and infrastructure, including social housing delivery. 

Table 1: The urban expression of the sustainable energy vision

Theme Sustainable energy element Urban expression

Expanded domain of 
energy service

Shifting from supply side towards 
meeting the needs of people

Urban form enhances mobility and efficiency; 
people’s needs drive energy planning

Sustainability Energy systems that do not compromise 
the environment required to sustain 
future generations

Renewable sources for energy generation

Access to energy Providing equity and universal access to 
modern, affordable energy services

Energy/electricity service delivery

Democratisation Increasing the scope for people’s 
participation in decentralised energy

Generation systems that enable greater 
“participation” by people (ownership, direction 
and/or benefit)

Disruption Harnessing the potential offered by new 
technology and ICT innovation 

Energy use in cities is substantially “networked” 
– road, rail systems, electricity grids, which
provides huge scope for dynamic collaboration
that can be harnessed with IT

Democratising energy is a key element of the sustainable energy transition that has emerged strongly, 
as a result of mounting pressure and urgency around global climate change. Energy democracy is a 
more decentralised approach that acknowledges and allows for more role-players in the development 
and implementation of policies (Wade et al., 2013). It recognises that fossil-fuel-based energy systems 
and	the	associated	massive	corporate	profits	of	large	multinational	energy	companies	have	perpetuated	
inequalities and exacerbated energy poverty within communities (Hupe and Edwards, 2017). The approach 
has shifted towards including communities as role-players and decision makers in shaping sustainable 
energy provision (Stephens, 2019). Government has also realised that the private sector, communities, 
and community organisations can play a greater role.  This has led to energy policies that cater for 
reduced carbon emissions, increased security of supply and equitable access to energy. Cities have also 
committed	to	implement	energy	efficiency	policies	and	fast-track	the	uptake	of	renewable	energy.	
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Embedding 
sustainability 

approaches into the 
urban form is well 

accepted. However, 
the spaces for the 

democratisation 
of energy – the 
shaping of the 

energy landscape, 
the decentralisation 

of powers and the 
community face of 

local government – 
remain contested. 

This paradigm shift aligns strongly with the South Africa’s developmental 
local government approach, articulated in the Constitution and municipal 
systems legislation that followed. Section 152(1) of the Constitution 
outlines the objectives of local government as:

(a) to provide democratic and accountable government for local
communities

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

(c) to promote social and economic development

(d) to encourage the involvement of communities and community
organizations in matters of local government.

Put simply, development should have a human face, and municipalities 
should be the site for this engagement with citizenry. 

The other important development was the White Paper on Energy (1998), 
which highlighted a much more services-oriented and environmentally 
responsible approach to energy development and introduced the 
concepts of greater private sector engagement in the sector. 

Embedding sustainability approaches into the urban form is well 
accepted. However, the spaces for the democratisation of energy – the 
shaping of the energy landscape, the decentralisation of powers and the 
community face of local government – remain contested. A sustainable 
(renewable, decentralised and democratic) transition offers substantial 
risks and opportunities. This chapter explores local government’s 
capacity to manage the competing public and private interests, the 
quality of services and institutions, and the democratic participation of 
local citizens and communities in policymaking.

The Decentralisation Proposition 
Decentralisation refers to the downward transfer of political powers, 
administrative	 functions	 or	 fiscal	 resources	 (Paulais,	 2012).	 The	
sustainable energy vision converges in a strongly decentralised 
proposition.	 Since	 the	 development	 and	 council	 approval	 of	 the	 first	
City Energy and Climate Change Strategy in Cape Town in 2006, the 
interpretation of the local energy mandate and the development of city 
agency in the sector have grown massively. This and previous state of 
energy reports detail the growth of governance in this area, through city 
policies and strategies, skills, investments, and institutional capacity. 
The larger metros in South Africa have committed to net zero carbon 
development trajectories and the associated need for regulations aimed 
at	deepening	efficiency	in	the	built	environment	and	meeting	the	residual	
energy	demand	with	renewable	source	energy.	This	significant	departure	
from the historical role of municipalities in the energy sector culminated 
in the recent legislation enabling municipal procurement or purchase of 
new generation.48

48. Electricity Regulation Act, 2006, Amendment of Electricity Regulations on New 
Generation Capacity, 2011 – addition of (3) into Regulation 5: A municipality, as an 
organ of state, may apply to the Minister to procure or buy new generation capacity 
in accordance with the Integrated Resource Plan, etc. Government Gazette, 16th 
October 2020. 
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Figure 1. Drivers of change across the South African energy governance landscape

The decentralisation of energy generation is happening as a consequence of the shift from traditional 
fossil fuels to renewable source energy (a market-driven shift arising out of climate responsive investments 
driving technology disruption49). Renewable sources are by their nature dispersed (e.g. sun and wind 
conditions across spaces), and renewable technologies are far more modular than traditional fossil fuels, 
able	to	be	efficient	at	very	different	scales.	Decentralised	energy	systems	are	more	dynamic	and	flexible,	
suitable to being locally managed and governed and including a range of public and private investors, 
owners, and operators, right down to household level. 

This technology disruption enables municipalities to play an active role in shaping energy supply within 
their jurisdiction, and even extend citizen participation in energy planning and investment. However, 
given the size of the power economy (it is big business), substantial forces are ranged against such 
“municipalisation”.	 In	 addition,	 real	 constraints	 to	 decentralised	 energy	 include	 grid	 configuration	 and	
safety, and the need to ensure security of supply through a “supplier of last resort” (due to the intermittency 
of renewable power). The costs of the changing the system, particularly in South Africa where much of the 
municipal revenue is tied up in electricity, may not fall fairly and “without an adequate policy and pricing 
intervention,	decentralised	energy	can	disproportionately	benefit	those	with	the	capital	to	invest	in	their	
own or shared infrastructure.” (Hermanus, 2017). 

Capacity to Govern the Sustainable Urban Energy Transition 
– an Exploration through ‘Dissensus’
Local	 government	 has	 been	 substantially	 empowered	 to	 act	 in	 the	 energy	 space,	 but	 is	 it	 sufficiently	
capacitated	 to	 drive	 deeper	 efficiency,	 ensure	 access	 to	 renewable	 energy,	 include	 people	 in	 energy	
systems	and	harness	disruptive	technology	towards	optimising	the	system?

The	sustainable	urban	energy	transition	speaks	to	the	dismantling	and	reconfiguration	of	systems	that	
stand at the heart of the economy: The energy sector represents about 15% of the economy, while the 
built environment (up and downstream from materials, construction, real estate management) about 

49. The cost of renewable energy is now lower than traditional fossil fuel. According to the Independent Energy Agency’s World 
Energy	Outlook	2020,	“It’s	official:	Solar	is	the	cheapest	electricity	in	history”,	as	for	the	first	time,	solar’s	per	megawatt	cost	is
below that of fossil fuels. (https://www.popularmechanics.com/science/a34372005/solar-cheapest-energy-ever/)

Transition  
from fossil fuels to 
the energy mix of 

electricity sources 
reflected in the  

IRP 2019 Restructure  
of Eskom into Eskom 
Holdings with three 
new subsidiaries: 

Generation, 
Transmission and 

Distribution  

Inclusion of 
Independent Power 

Producers (IPPs) and 
direct procurement of 
energy from IPPs by 

municipalities Just  
Transition involving 
all stakeholders to 
ensure sustainable 

livelihoods for 
consumers and 

communities  

123

State of Energy in South African Cities 2020

https://www.popularmechanics.com/science/a34372005/solar-cheapest-energy-ever/


16%. Although the move to create a low carbon 
built environment and more decentralised and 
renewable energy systems with multiple players 
involved aligns strongly with the post-democratic 
policy paradigms of the Constitution, the Municipal 
Systems Act and the Energy White Paper of 1998, 
these paradigms have not yet become status quo. 
These are complex spaces to be navigated.

This State of Energy report provides substantial 
quantitative and qualitative input into some of the 
traditional indicators of the sustainable energy 
transition, such as energy per economic output 
(“decoupling”), access to free basic electricity/
electricity and growth of renewable energy at the 
local level. Some of the tensions in the system, 
however, manifest in the “living indicators” (or 
signposts of dissensus) that point to some of the 
failures in governance (Kaika, 2017). There is a 
need to stop and take a moment to “listen deeply” 
and move towards solutions that focus on the 
underlying factors, the actors and the processes. 

A major siren of dissensus is the illegal 
connections business. Municipal electricity staff 
tasked with doing reconnections may be violently 
hijacked. The indication is that the country’s global 
‘best	 practice’	 electrification	 programme	 and	
access to free basic electricity has not leveraged 
the economic development anticipated. It may 
even be that this programme has inadvertently 
excluded the jobless from the energy economy – 
nothing can compete with the price of subsidised 
electricity and the only remaining economic 
opportunity in the space is the business of illegal 
connections. 

Tariff protests across all sectors of society 
(including in the form of illegal SSEG connections) 
have become a common occurrence in the 
past couple of years as system costs rise and 
municipalities struggle to assert a more cost 
reflective	 tariff.	 There	 is	 a	 need	 for	 increasing	
transparency between government and society 
with regard to the composition of tariffs and 
leadership with regard to protecting the public 
good.	 Moving	 to	 cost	 reflective	 tariffs	 is	 vital	 as	
the sector opens up to multiple players – without 
this there is the real risk of ‘cost shifting’ from 
those wealthy enough to invest in their own power 

Source: One of a series of posters created by Andy Mason for the 
National Planning Commission (NPC) and Department of Planning, 
Monitoring and Evaluation (DPME)
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systems to those utility-dependent customers. However, this requires 
strong channels of communication and a relationship of trust between 
citizens and government, which is weak in the context of ‘state capture’ 
of state-owned enterprises and apparent failure of many municipalities 
to invest in network maintenance resulting in collapsing infrastructure. To 
move to tariffs that are considered ‘fair’ will require these relationships be 
addressed meaningfully, alongside strong policy pricing regimes.

Within government transition efforts often experience internal resistance 
– even where there is policy commitment. Government still operates
within an ‘inward and upward’, compliance-based culture. Transversal
engagements need to be encouraged and rewarded within the
monitoring systems. Policy makers also need to properly understand the
parameters, and work into the spaces, within which the technical, service
delivery departments operate. Transition will disrupt the revenue base of
municipalities.

The	sector	has	also	seen	two	high	profile	court	challenges	over	the	last	few	
years – the successful challenge by the South African Faith Communities 
Initiative (SAFCEI) and others of the Department of Energy’s nuclear bid 
and the City of Cape Town’s challenge of the Ministerial Determination 
aspect of new power generation. These cases represent the ongoing 
contestation between various forces in relation to the shaping of the 
energy landscape: centralised vs dispersed; state vs private, fossil/
nuclear interest’s vs renewable.

Energy governance could be said to be in crisis. Vested interests have been 
able to capture the policy space, resulting in policy delays, which is far from 
optimal for economic investments and the management of competing 
interests and priorities. Compliance-driven government culture has also 
bred	silos.	An	ongoing	theme	is	one	of	capacity	constraint,	with	unfilled	
positions in local government reaching all the way to senior directorship, 
that has produced an environment of a substantial breakdown of trust. 

However, there are also emerging opportunities (such as electric mobility, 
storage, smart systems) and municipalities need bold leadership – and 
new skills sets - that enable ‘dynamic incrementalism’ - moving into the 
new spaces without the kind of surety of the old planning paradigms. 

Without access to government, citizens have acted independently, with 
inequality among citizens resulting in very divergent forces: wealthy 
citizens can afford to exit or minimise their participation in the system, 
while the poor have no choice other than to protest or vandalise the 
system. The lack of a clear, consensus-based vision (and associated 
leadership) has enabled these interests to pull outwards, against the 
system, and led to citizens on both ends of the income spectrum feeling 
justified	in	avoiding	costs	and	engaging	the	system	“illegally”.	

At the same time, this “unformed” governance space has enabled a 
bottom-up, adaptive approach to develop, opening opportunities for 
partnerships to build the capacity and frameworks needed to move 

However, there 
are also emerging 
opportunities 
(such as electric 
mobility, storage, 
smart systems) and 
municipalities need 
bold leadership – 
and new skills sets - 
that enable ‘dynamic 
incrementalism’ 
- moving into the
new spaces without
the kind of surety
of the old planning
paradigms.
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into the transition space. From a governance perspective, a key 
realisation has been that market forces are substantially driving the 
transition – it is happening. The challenge is to manage this properly 
and in the interests of all, particularly protecting those who have the 
least choice and power within the system. 

Negotiation and New Spaces: Managing 
the Transition
Institutional capacity considers human resources, strategic 
leadership, organisational purpose, orientation, institutional 
memory,	 internal	 confidence,	 partnerships,	 inter-governmental	
relations, powers and functions, resources and support systems, 
infrastructure	 and	 financial	 systems.	 For	 urban	 governance,	
institutional	 capacity	 also	 includes	 the	 calibre	 of	 political	 officials	
deployed and their ability to exercise oversight, and decisive 
governance.

Against this background of climate crisis and disruption and 
contestation, important governance processes are emerging, 
tackling policy and capacity through partnership and actions. The 
2018 South African Local Government Association (SALGA) Energy 
Summit was both an indication of the institutional capacity emerging 
within SALGA to represent local government in the complex space of 
energy distribution and an important call for sector reform. Through 
the Summit, local government, committed to (SALGA, 2018):

• Changing their processes, by-laws and tariffs to allow for 
decentralized generation (small-scale embedded generation) in a 
manner which is safe and adequately covers the cost of using the 
electricity grid 

• Driving	efficiency	in	municipal	electricity	operation	and	developing	
strategies to increase revenue collection

• Working together and creating partnerships with customers, 
business, labour, civil society and investors to address the 
challenges in the energy sector and to support municipalities to 
find	sustainable	ways	to	meet	their	social,	economic	and	material	
needs 

• Provide and access the necessary capacity to ensure the required 
strategic direction and support to municipalities to scale up the 
transition. 

Resolutions from the Summit also called on the President of South 
Africa to appoint “an Energy Reform Commission to review the 
current	structure,	evaluate	the	reform	work	done	to	date,	define	and	
implement the structural changes required” (SALGA, 2018). This is, in 
a sense, a manifesto of local energy governance. 

It also called for an 
independent market 

and system operator to 
ensure a level playing 

field for all parties 
involved in procuring 
and selling electricity.
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Flowing from the SALGA Summit, an Inter-Ministerial Task Team (IMTT) advisory panel on electricity 
reticulation and distribution made important recommendations, which include strengthening the 
capacity of the Regulator to benchmark performance of municipal distributors, with consequences for 
noncompliance. It also called for an independent market and system operator to ensure a level playing 
field	for	all	parties	 involved	in	procuring	and	selling	electricity.	This	 is	a	key	foundation	for	opening	up	
to private sector investment and ensuring that municipal distributors have a strong basis from which to 
ensure their own sustainable business future 50 (COGTA, 2018). 

A strong partnership is emerging between the Department of Cooperative Governance and Traditional 
Affairs (COGTA), National Treasury, NERSA and SALGA, in order to develop support to municipalities in 
crisis and, over the long-term, to put in place the foundations of good energy distribution business: asset 
registry development, cost of supply studies and tariff policies. Much of the work being undertaken to 
develop tools and related capacity draws on sector knowledge and experience within Eskom and NERSA, 
aligns relevant databases and studies across line departments, and is driven by SALGA.

Donor-supported programmes, such as the GIZ supported South African German Energy Partnership 
(SAGEN) and the C40 Climate Action Plan/Buildings Programme, ICLEI’s Urban-LEDS are driving much 
of the municipal energy transition support and capacity development work. These programmes bring 
substantial and much-needed capacity into the system and energise stakeholders by introducing new 
information, ring-fencing support capacity and creating transversal spaces. 

By bringing together all major stakeholders and partners into a Steering Committee and various working 
groups, the SAGEN programme ensures high-level commitment across national line departments, 
entities, and local government. SAGEN has contributed dedicated capacity to the work of SALGA and the 
National Treasury City Support Programme. SEA’s SSEG programme, supported by SAGEN, is developing 
capacity within municipalities to enable SSEG. 

This work, which is outlined in some detail in the Renewable Energy chapter powerfully demonstrates 
what can be achieved through active partnership and the creation of learning and sharing spaces. An 
interesting evolution within the programme has been the “SSEG Municipal Support Group” WhatsApp 
group,	which	connects	over	200	municipal	officials,	who	have	been	involved	in	the	SSEG	training,	and	
enables	them	to	continue	to	draw	on	the	collective	experience	and	specific	skills	of	experts	to	resolve	
challenges	encountered	“in	the	field”.

50  IMTT Advisory Panel Electricity Reticulation and Distribution report of 2018, COGTA

Photo:SALG
A
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In a capacity-constrained environment, networks add substantial 
value and create the spaces to foster relationships. South Africa has a 
vibrant association for municipal electricity distributors – the AMEU, 
which has a strong membership base and has been disseminating 
new ideas about the energy distribution business for many years. The 
AMEU network (with its regional meetings and annual conference) 
plays a vital role in deepening knowledge and capacity across the 
country’s municipal distributors and in representing the sector.

The Urban Energy Network, a partnership learning and knowledge-
sharing platform held between SEA, SALGA and the SA Cities 
Network has been active in the country now for over 15 years. 
This is a dynamic and innovative forum, able to tackle issues in the 
sustainable urban energy transition space as they become relevant 
to Cities. It is also an important forum for consulting with municipal 
players, as it sits outside of any formal government space, is free of 
bureaucracy and provides a space outside of the constraints of the 
more compliance-oriented public sector spaces. 

Across municipalities, climate leadership drives much of the urban 
sustainable	 energy	 work.	 South	 Africa’s	 five	 largest	 metros	 are	
members of the global Cities Climate Leadership Group, C40. Cities 
also link to the broad environmental and climate global network of 
cities, ICLEI. As part of the C40, these Cities are developing ambitious 
climate	 action	 plans	 to	 enable	 them	 to	 fulfil	 their	 commitment	 of	
“net-zero carbon by 2050”. They are also pushing for a “nuanced” 
approach to the national government concept of fairness, asserting 
that they have a substantial role to play in reducing national 
emissions and have different governance imperatives to that of the 
smaller municipalities. Their economic performance is key to the 
national economy, which requires ensuring global competitiveness 
(not being caught behind global climate politics). 

Innovation and growth are also happening within Cities, with the 
creation of new dedicated positions and the inclusion of new skills 
sets and institutional structures to address new requirements. Cape 
Town has established a Sustainable Energy Markets Department 
that	 draws	 in	 skills	 related	 to	 data,	 modelling,	 buildings,	 financial	
transactions, which are necessary for new business model 
directions. Transversal arrangements are emerging, such as the 
“Buildings hub” within the City of Tshwane, which involves a variety 
of sector departments engaged in the built environment. Web sites, 
such as the Integrated Urban Development Framework site, the 
SSEG website and the smart buildings hub (under development), 
and social media are being used to facilitate information exchange 
and create spaces of engagement.

These processes, often facilitated by independent organisations 
or associations, help to create spaces for relationships to develop. 
They enable the participants to step outside of their job and view 

Innovation and growth 
are also happening 

within Cities, with 
the creation of new 
dedicated positions 
and the inclusion of 
new skills sets and 

institutional structures 
to address new 
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the whole system. Social facilitators help to make the different parts visible and to translate the complex 
authorising or technical environment across the parts. Through such approaches, local government has 
developed the capacity to deploy SSEG and begin the step-change policy development towards achieving 
low carbon market transformation. However, although government has responded to the urgent priorities 
of disruption (e.g. formalising and ensuring the safety of SSEG systems), a far stronger “all of government” 
leadership is needed that enables, in turn, all of society to participate. 

Re-imagining an inclusive and sustainable energy trajectory requires all the role-players in society, and so an 
innovative and tech-forward approach to providing energy must involve the youth, women, and previously 
disadvantaged groups. Civil society plays a crucial role in promoting accountability and transparency 
while ensuring human and environmental rights are considered. Communities are energy consumers and 
their role in the new energy model may be in planning energy systems and owning energy infrastructure, 
while the private sector’s role is to ensure direct investments into growing the energy economy. 

Source: DOE, 2018.

Figure 2: Energy Triangle
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The approach to energy provision has moved from being vertically integrated, with government being 
the driver and civil society being the receiver at the bottom, to taking a triangular form.  The process 
of developing and implementing policies (which extends to the sources of energy, the pricing of energy 
services and access) is now shared among the role-players in a triangular form. As Figure 3 suggests, 
energy governance role-players include civil society, government, and industry.  The various roles that are 
played by each stakeholder contribute to energy access and security, economic growth and development 
and environmental sustainability.  

City of Cape Town: an institutional journey

Today, sustainable energy, climate change and resilience is part of the City of Cape Town’s 
institutional structure, but the journey over the past two decades has been slow and required hard 
work to improve governance and engagement with the broader environment. 

Setting the foundations

In 2000, an energy advisor was seconded to the City, as part SEA’s Sustainable Energy for 
Environment and Development (SEED) programme. For the first time, an energy lens was brought 
to the City’s operations and service delivery. Three years later, the City’s first State of Energy report 
(compiled by SEA) was completed, and in 2006, Cape Town became the first city in Africa to 
approve a municipal Energy and Climate Change Strategy.

The City’s approach to sustainable energy mirrored that of the national Energy White Paper of 1998, 
with a strong emphasis on energy poverty, environmental protection (including climate mitigation) 
and energy security towards much-needed economic development. In 2006, the City employed 
its sustainable energy official who was based within the Environmental Resources Management 
Department in the Spatial Planning and Environment Directorate. Over the next ten years, given 
impetus by the inclusion of the energy and climate goals into the IDP from as early as 2008, more 
positions were created and dedicated Energy and Climate Change (E&CC) Unit was established.

Learning through doing

Catalysed by the Department of Mineral Resources and 
Energy’s Energy Efficiency Demand Side Management 
(EEDSM) programme, from 2009, the City began an 
extensive and ambitious drive for energy efficiency 
in municipal operations, saving R225-million by 2019. 
The City has approved the installation of nearly 45 
MVA of rooftop PV capacity across Cape Town and 
installed 0.6MW of power through its own rooftop PV 
programme on City buildings. In 2012, when small-scale 
embedded generation began to be regularised, the City’s 
documentation became the blueprint for much of the 
country. 

After an extensive process of long-term future energy 
modelling and stakeholder engagement, in 2015, the City 
adopted the Cape Town Energy2040 Goal, which visibly 
portrayed the risks of “business as usual”: doubling of 

State of Energy in South African Cities 2020

130



energy consumption, “locked in” to rising energy and carbon costs, ongoing social exclusion and 
sprawling city development and related productivity loss through congestion. Energy2040 goal 
set ambitious targets for energy access and efficiency, renewable energy and carbon reduction 
including a target of 37% reduction of BAU trajectory by 2040.  

Elevating energy sustainability

To achieve the Energy2040 Goal’s ambitions would require energy to be substantially elevated 
within the City’s institutional structure. Therefore, in 2017 the old E&CC Unit was absorbed into a 
new Sustainable Energy Markets (SEM) Department, and the Electricity Distribution Department 
became Electricity Generation and Distribution Department. These departments became twin 
divisions within an overarching Energy and Climate Change Directorate, signalling the intention to 
expand the City’s role in electricity supply. In staffing the new SEM Department, the City deliberately 
focused on creating a team of “change agents” – skilled experts who are able to collaborate and 
innovate – with a gender and race composition that reflects the transformation orientation. 

The SEM team (2019): 75% women, 61% previously disadvantaged individuals, 84% under 40
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Looking to the future

The SEM team is driving innovation through multiple workstreams, which include developing: 
the ambitious action plan for carbon neutrality by 2050 (and related policy development), 
low income energy services, an e-vehicle framework, and innovative financing opportunities 
for households to access small scale rooftop PV. The City is also laying the foundations 
for low carbon energy supply at scale, which could take five years to come to fruition and 
requires further institutional work. The City is exploring the commercial, legal and technical 
aspects of a Renewable Energy Independent Power Producers (IPP) programme, including 
the potential risks. An internal governance mechanism will guide and approve aspects of the 
programme and engage with industry bodies such as GreenCape, to support planning how, 
when and how much capacity could be brought online through an IPP procurement process.

The City is not motivated by a desire to “go it alone” but is keen to create the policy and 
regulatory certainty that all municipalities and IPP investors desire, through engaging 
national partners to create a “sustained, credible, planned and coordinated” framework for 
a municipal renewable-energy procurement programme – one that takes account of both 
national supply and demand dynamics and specific municipal requirements.51 

51. https://www.engineeringnews.co.za/article/cape-town-proposes-national-renewables-procurement-scheme-for-
municipalities-as-it-pushes-ahead-with-ipp-legal-case-2020-05-26 

Conclusion
A new urban governance promotes sustainable and equitable development that prevents the depletion of 
natural resources and addresses environmental challenges. It must involve the redistribution of material, 
social, political, and cultural resources, based on the principles of democracy, equality, inclusiveness, and 
recognition	of	diversity.	Energy	governance	needs	to	find	space	in	the	mainstream	governance	processes	
in municipalities, including in the IDP, to incorporate budgetary planning and allocations. 

In an input at the “Daring Cities” webinar hosted by ICLEI and GIZ in October 202052, the Deputy-Minister for 
COGTA, Parks Tau concluded that emphasis is now being placed on overcoming fragmented governance. 
He acknowledged the important partnership of the SACN and SALGA as coordinators of a “whole of 
government” approach in the process of implementing integrated urban governance in South Africa and 
indicated the need to include private sector participation models as well as expand the role of NPOs in 
finding	solutions.	

Despite contestation, the decentralisation of energy is underway. The outcome of this disruption is unclear 
–	the	optimal	configuration	of	decentral/central,	private/public	can	only	emerge.	Local	government	will	
need to manage the infrastructure and technical systems underpinning the energy system, and to identify 

52..https://daringcities.org/ 
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and	manage	conflicts	and	competing	priorities,	gaps	in	knowledge,	trade-offs.	This	will	need	to	be	done	
through inclusive facilitation and coordination and a deepening of participation in the system.

This	is	a	sizeable	task	given	the	capacity	shortages,	huge	inequalities,	competing	demands	on	the	fiscus	
and a context of low levels of trust among citizens, and between citizens and government. However, 
partnerships across national departments with local government, through the facilitation of SALGA and 
supported by local and global agencies, have been forged through the policy, capacity and implementation 
work on SSEG, new buildings policy and new generation approaches. Leadership and innovation have 
been demonstrated by Cities themselves. New investment streams are being generated through the 
Development Bank of Southern Africa, the International Finance Corporation and the World Bank, in 
support of “green” infrastructure for South African cities.  

Important next steps include:

Clear pricing policies. There must be transparency around the policy goals and a review of the subsidy 
approaches	across	the	system.	These	policies	need	to	balance	the	benefits	of	private	investments	while	
ensuring that the costs of transition are not left with the poorest (with no capital to invest themselves in 
private systems). Input into this work is currently underway within the SAGEN programme.

Investing in networks. This includes both direct investments into grid maintenance and indirect 
investments,	 into	 filling	 the	 knowledge	 gaps	 and	 harnessing	 the	 potential	 of	 ICT	 to	 support	 strong	 yet	
flexible	planning	and	policy	development.

Engaging partners. Government, private sector, and intermediary organisations all have important roles 
to play. These relationships, and the spaces in which they emerge, should be acknowledged and valued. 
Without the substantial resources of donors and associated capacity, the necessary animation of the 
system will not be achieved.

Building capacity. Ongoing work with municipalities to build the capacity required for system development, 
contracting	 and	 financial	 management,	 new	 business	 development.	 This	 should	 also	 include	 building	
awareness among councillors.

Engaging citizens. Local governments need to enable the participation of “ordinary citizens” in energy 
policy, planning, ownership, and use. This should include transparency and engagement of the public in 
key	policy	developments,	sharing	of	benefits	from	a	local	energy	economy	and	innovative	private-public	
ownership models. Approaches must be appropriate to the local context (e.g. community ownership of 
high-value assets may not be viable where a community does not have excess capital to invest, high 
levels of literacy and numeracy skills, access to accountants and lawyers to manage complex and long 
term	financial	contracts;	as	models	indicate	that	rooftop	PV	in	South	Africa	is	not	viable	in	low-consuming	
households receiving subsidised electricity. Substantial time and resources need to be directed by local 
government into enabling the participation of citizens.

133

State of Energy in South African Cities 2020



References
DOE (Department of Energy). 2018. State of Renewable Energy in South Africa.

Hermanus, L. 2017. Local Governments’ Changing Power in South Africa’s Energy System: Reshaping the 
regulatory	space	for	renewable	energy,	from	the	bottom	up.	A	minor	dissertation	submitted	in	partial	fulfilment	
of the requirements for the award of the degree of Master of Philosophy in Development Policy and Practice, 
University of Cape Town.

Hupe, P and Edwards, A. 2017. The Accountability of Power: Democracy and governance in modern times, 
European Political Science Review, 1 of 18

Kaika, M. 2017. “Don’t call me resilient again!” The New Urban Agenda as immunology … or what happens when 
communities refuse to be vaccinated with ‘smart cities’ and indicators. Environment and Urbanization, 29(1), 
89–102.

Paulais, T. 2012. Financing Africa’s cities: The imperatives of local investment. International Bank for 
Reconstruction and Development and the World Bank, Washington DC.

SALGA	(South	African	Local	Government	Association).	2018.	Energy	Summit	Declaration,	9	March	2018.	Defining	
the Energy Future of Local Government, SALGA Energy Summit, Sandton Convention, 7–9 March 2018.

Stephens, JC. 2019 Energy Democracy: Redistributing Power to the People Through Renewable Transformation, 
Environment: Science and Policy for Sustainable Development, 61(2), 4-13

Wade,	J,	Eyre,	N,	Hamilton,	J	and	Parag,	Y.	2013.	Local	Energy	Governance:	Communities	and	energy	efficiency	
policy. ECEEE Study Conference Proceedings. Stockholm, Sweden, 3–8 June 2013.

State of Energy in South African Cities 2020

134



Conclusion and 
Key Messages



The year 2020 has been extraordinary. The COVID-19 pandemic has 
exposed	deep	societal	and	economic	structural	flaws.	Yet	from	the	
COVID-19 crisis emerges an opportunity for profound sustainable 
transformation in all sectors of society and the economy. It is a 
moment for re-imagining a more sustainable world, where the divides 
– between the haves and have-nots, the urban and rural areas, the
spheres of government, and government and civil society – have
been tackled. The post-pandemic economic recovery presents a
historic occasion to accelerate the transition towards clean, resilient
and inclusive energy systems, as drivers of economic development
in cities.

For	 this	 reason,	 government	 must	 firmly	 place	 sustainable	 energy	
at the heart of its economic recovery package. The crisis may have 
exposed	 severe	 deficiencies,	 but	 it	 also	 revealed	 many	 gains,	 such	
as	 less	 traffic	 congestion,	 cleaner	 air	 and	 reduced	 noise	 pollution.	
The challenge is to sustain these gains as the economy recovers. 
The phrase “building it back better” has become synonymous with 
developing a sustainable economy and society with sustainable 
energy solutions at the core. Sustainable energy technologies offer 
options for creating jobs, and reducing inequality and unemployment, 
while building resilience against future environmental, health and 
economic shocks. Energy systems need to be clean, safe, reliable, 
affordable and equitable, which means urgently scaling-up energy 
efficiency	 and	 renewable	 energy	 interventions	 at	 local	 level,	 and	
empowering Cities and its citizenry. 

Key Messages for Decision-Makers and 
Practitioners:
1. Cities are crucial to changing the country’s energy demand

and emissions profiles, which is a common thread that runs
through this report, as well as the previous State of Energy
reports. Cities account for almost half of the country’s energy
demand and are therefore key to shifting South Africa’s energy
(and	emissions)	profile	and	transforming	the	energy	system.

2. Metros are major carbon emitters. Compared to cities such
as Paris and Berlin, the metros have similar levels of carbon
emissions (close to the global average of 4.9 tons/capita) despite
being at a much lower level of urban development. Cities need
to decrease their energy intensity and increase socio-economic
developmental levels.

3. Metros are the nodes of highest energy demand as a result of
intensive economic activity and being home to large populations. 
The metros consume the highest share of energy for transport.

The post-pandemic 
economic recovery 
presents a historic 

occasion to accelerate 
the transition towards 

clean, resilient and 
inclusive energy systems, 

as drivers of economic 
development in cities. 
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4. The transport sector accounts for the largest share of energy use. Car ownership is concentrated
in	the	metros	and	is	increasing.	Therefore,	appropriate	densification	and	affordable	public	transport
are required, and Cities need to prepare for the increase in electrical vehicles (EVs) that could affect
electricity demand unless powered by renewable energy sources.

5. The built environment accounts for the largest share of emissions in cities. This is because
buildings	 use	 fossil	 fuel-derived	 electricity.	 	 Emphasis	 on	 the	 efficient	 use	 of	 electricity	 should	 be
prioritised, starting at the town and building design stage.

6. Energy and carbon emissions are increasing in absolute terms. However, both types of emissions
are generally decreasing per capita and per GVA at the same rate,  and electricity consumption growth 
is decoupling from economic growth. In industrial towns, energy consumption per capita continues
to	be	significantly	high	due	to	the	energy-intensive	nature	of	the	industries.

7. Electricity sales in the residential and commercial sectors are decreasing in metros. This is due
to	 the	 uptake	 of	 energy	 efficiency	 and	 renewable	 energy	 interventions.	 Therefore,	 Cities	 will	 have
to change their business model, while supporting increased penetration of these technologies that
boost sustainability and climate resilience, including resilience to global climate politics and carbon
taxation. The business model transition requires a foundation in good business management –
knowing and understanding the asset base, cost drivers and pricing policies.

8. Cities will be able to purchase renewable energy directly from Independent Power Producers.
Cities need to prepare for this opportunity, through capacity and institutional development within a
detailed and considered plan. Cities need to be innovative and adopt systems thinking to optimally
manage their distribution services.

9. Wealthy households continue to consume disproportionately more energy than poor households.
The	proportion	of	electrified	households	and	households	whose	primary	energy	source	is	electricity
is growing, while the share of non-modern fuels is decreasing in cities. Nevertheless, energy poverty
persists. The question is whether the approaches to bringing relief to the energy-poor are working or
are they are shutting down economic opportunities for the jobless.

10. Cities can increase their financial sustainability by reducing their own energy demand. Cities can
realise	internal	savings	by	retrofitting	municipal	buildings	with	energy	efficient	technologies,	as	well
as	untapping	the	significant	potential	of	biogas	production	from	wastewater	treatment	plants.

11. Many South African Cities have well-developed energy and/or climate strategies and action
plans. The challenge is translating commitment to action, which requires attention and constructive
engagement. For example, the challenge of transitioning from volumetric electricity sales (an
important part of City revenue) to a grid-focused (smaller) business; the challenge of staff capacity
constraints; and management structures that inhibit transversal processes across departments.
Cities will need to shift from the traditional, controlled, top-down planning to a more dynamic system
involving many more players.

12. Poor governance remains a challenge.	This	ranges	from	critical	job	positions	that	remain	unfilled
and backlogs in infrastructure maintenance, which has been exacerbated by the economic impact
of COVID-19. Clear rules to ensure accountability need to be instituted, and civil society needs to be
strengthened to in turn keep government accountable.

13. Cities forging relationships and partnerships with its citizenry are central to advancing
sustainable energy development. Balancing the trade-offs between improving livelihoods and
stimulating economic growth through advancing energy development will need careful consideration
and planning. Cities will need to promote inclusive participation, share knowledge and engage citizens. 
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Some	 15	 years	 since	 the	 first	 State	 of	 Energy	 in	 South	 African	
Cities report, attention to local energy management has grown 
exponentially, although the data also indicates that “bending the 
curve”	is	difficult	and	slow.	Emissions	in	cities	continue	to	grow	in	
absolute terms, in particular in the transport sector, where spatial 
planning and security issues conspire against viable public transport 
systems. However, there are early indications of a shift within the 
built environment - as shown by the impact of the national energy 
efficiency	regulations,	the	12L	efficiency	tax	incentive	and	declining	
electricity sales in reaction to rising electricity prices. Cities are also 
experiencing an exponential rise of small scale embedded generation, 
which illustrates how quickly a transition can take place once a 
tipping point is reached – in this instance, grid parity combined with 
load shedding. 

The challenge now is for government to keep up with the transition 
and manage it in the public interest. The call must be for “radical 
incrementalism”,	 given	 the	 power	 of	 multiple	 players	 influencing	
transition, the rapid pace of technology disruption and the need 
for ambitious climate response. Radical approaches are required 
because the one certainty is that things cannot be done in the same 
way as in the past. However, radical does not mean reckless, but 
rather an incremental approach that will enable us to respond to and 
mitigate unintended consequences. This calls for a very different 
style of urban management.

Cities are capable of successful implementation but need to be 
supported to take a more proactive implementation role. Vertical 
coordination and multi-level governance need to be strengthened to 
bolster implementation of sustainable and equitable energy provision 
at city level. Now is the time for developing sustainable cities through 
energy	efficiency	and	decentralised	renewable	energy.	

Radical approaches are 
required because the 
one certainty is that 

things cannot be done 
in the same way as 

in the past. However, 
radical does not mean 
reckless, but rather an 
incremental approach 

that will enable us 
to respond to and 

mitigate unintended 
consequences.
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City Data Pictures
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KEY INDICATORS 

Energy and emissions 2011 2017 Growth rates (p.a.) 2011-2017

Energy use (GJ) per person 29 33 Population 1,6%

Emissions produced (tCO2e) per person 3,8 3,9 Economy (excl. inflation) 1,5%

Energy use (GJ) per GVA (R millions) 376 440 Total energy use (GJ) 4,2%

Emissions produced (tCO2e) per GVA (R millions) 50 51 Emissions produced (tCO2e) 2,0%

Electricity use (GJ) -3,4%

General 2011 2017 Petrol use (GJ) 5,2%

Population 781 027 857 188 Private vehicles (no.) 3,1%

Population density (people per km2) 311 341 Unelectrified households 2,1%

Private vehicles per 1000 people 126 138 Households receiving FBE 2,1%

Households without formal electricity connection 1 500 1 700 Households receiving FBAE -

Households receiving Free Basic Electricity (FBE) 66 665 75 678

Households receiving Free Basic Alternative Energy (FBAE) - -

NB: City data may not align with other reported inventories / state of energy reports due to slight differences 
in methodology.

NB: Some ‘trends’ may be due to municipal boundary changes, improvements in data collection and the addition 
of waste-related emissions, rather than as a result of actual changes in energy consumption / emissions 
production patterns.



ENERGY BY SECTOR AND ENERGY CARRIER

EMISSIONS BY SECTOR AND ENERGY CARRIER  
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Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total (BASIC) Total (BASIC+)

Electricity  1 679 416  700 856  2 668 312  -  30 628  9 238  -  -  1 051 545  6 139 995  6 139 995  6 139 995 
Diesel  -  -  -  -  -  12 300 005  -  -  -  12 300 005  12 300 005  12 300 005 
Petrol  -  -  -  -  -  9 250 092  -  -  -  9 250 092  9 250 092  9 250 092 
Paraffin  317 454  -  -  -  -  -  -  -  -  317 454  317 454  317 454 
LPG  108 404  108 404  216 809  -  -  -  -  -  -  433 618  433 618  433 618 
Fuel oil  -  -  130 800  -  -  -  -  -  -  130 800  130 800  130 800 

Aviation 
gasoline

 -  -  -  -  -  -  3 968  -  -  3 968  -  3 968 

Jet fuel  -  -  -  1 353  -  -  443 303  -  -  444 655  -  443 303 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  -  -  -  -  -  -  -  -  -  -  -  - 
Wood  88 855  -  -  -  -  -  -  -  -  88 855  88 855  88 855 
Total  2 194 129  809 260  3 015 921  1 353  30 628  21 559 335  447 271  -  1 051 545  29 109 442  -  - 
Total 
(BASIC)

 2 194 129  809 260  3 015 921  -  30 628  21 559 335  -  -  1 051 545  -  28 660 819  - 

Total 
(BASIC+)

 2 194 129  809 260  3 015 921  -  30 628  21 559 335  447 271  -  1 051 545  -  -  29 108 090

Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total 
(BASIC+)

Electricity  414 074  172 802  657 894  -  7 552  2 278  -  -  259 267  1 513 867  1 513 867  1 661 368 
Diesel  -  -  -  -  -  916 830  -  -  -  916 830  916 830  916 830 
Petrol  -  -  -  -  -  645 092  -  -  -  645 092  645 092  645 092 
Paraffin  22 964  -  -  -  -  -  -  -  -  22 964  22 964  22 964 
LPG  6 858  6 858  13 717  -  -  -  -  -  -  27 433  27 433  27 433 
Fuel oil  -  -  10 181  -  -  -  -  -  -  10 181  10 181  10 181 
Aviation 
gasoline

 -  -  -  -  -  -  280  -  -  280  -  280 

Jet fuel  -  -  -  97  -  -  31 891  -  -  31 988  -  31 891 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  -  -  -  -  -  -  -  -  -  -  -  - 
Wood  169  -  -  -  -  -  -  -  -  169  169  169 
Fugitive  -  -  -  -  -  -  -  -  -  -  -  - 
Waste  -  -  -  -  -  -  -  -  -  208 731  208 731  208 731 
Total  444 066  179 660  681 792  97  7 552  1 564 200  32 170  -  259 267  3 377 535  -  - 
Total 
(BASIC)

 444 066  179 660  681 792  -  7 552  1 564 200  -  -  259 267  208 731  3 345 268  - 

Total 
(BASIC+)

 444 066  179 660  681 792  -  7 552  1 564 200  32 170  -  259 267  208 731  -  3 524 939

NOTES     
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid. 
2) BASIC excludes air and water transport fuels / emissions.     
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).    
 



NB: City data may not align with other reported inventories / state of energy reports due to slight differences 
in methodology.
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NB: Some ‘trends’ may be due to municipal boundary changes, improvements in data collection and the addition 
of waste-related emissions, rather than as a result of actual changes in energy consumption / emissions 
production patterns.

Cape Town         

KEY INDICATORS         

Energy and emissions 2011 2017 Growth rates (p.a.) 2011-2017

Energy use (GJ) per person 38 35 Population 1,8%

Emissions produced (tCO2e) per person 5,4 4,9 Economy (excl. inflation) 2,1%

Energy use (GJ) per GVA (R millions) 396 360 Total energy use (GJ) 0,5%

Emissions produced (tCO2e) per GVA (R millions) 56 51 Emissions produced (tCO2e) 0,5%

Electricity use (GJ) -2,3%

General 2011 2017 Petrol use (GJ) -0,7%

Population 3 740 031 4 174 510 Private vehicles (no.) 3,2%

Population density (people per km2) 1 523 1 700 Unelectrified households -

Private vehicles per 1000 people 222 239 Households receiving FBE -2,8%

Households without formal electricity connection No data 43 855 Households receiving FBAE -

Households receiving Free Basic Electricity (FBE) 362 367 306 539

Households receiving Free Basic Alternative Energy (FBAE) - -
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NOTES     
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid. 
2) BASIC excludes air and water transport fuels / emissions.     
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).    
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Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total (BASIC) Total 
(BASIC+)

Electricity  14 194 409  19 186 348  6 558 653  703  198 484  456 861  -  -  3 489 565  44 085 024  44 085 024  44 085 024 

Diesel  -  -  1 693 223  231 395  -  40 984 601  -  1 841 365  -  44 750 585  42 677 824  44 519 189 

Petrol  -  -  6 706  -  -  46 870 183  -  -  -  46 876 889  46 876 889  46 876 889 

Paraffin  665 131  -  -  -  -  -  -  -  -  665 131  665 131  665 131 

LPG  1 096 198  1 096 198  2 192 397  -  -  -  -  -  -  4 384 793  4 384 793  4 384 793 

Fuel oil  -  21 573  672 467  -  7 604  -  -  -  -  701 645  701 645  701 645 

Aviation 
gasoline

 -  -  -  -  -  -  24 267  -  -  24 267  -  24 267 

Jet fuel  -  -  -  2 285  -  -  13 371 398  -  -  13 373 682  -  13 371 398 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 

Coal  2 402  449  5 773 655  -  -  -  -  -  -  5 776 506  5 776 506  5 776 506 

Wood  96 212  -  -  -  -  -  -  -  -  96 212  96 212  96 212 

Total  16 054 353  20 304 569  16 897 101  234 383  206 088  88 311 645  13 395 665  1 841 365  3 489 565  160 734 734  -  - 

Total (BASIC)  16 054 353  20 304 569  16 897 101  703  206 088  88 311 645  -  -  3 489 565  -  145 264 024  - 

Total (BASIC+)  16 054 353  20 304 569  16 897 101  234 383  206 088  88 311 645  13 395 665  1 841 365  3 489 565  -  -  160 501 054

Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water) Losses Total Total 

(BASIC)
Total 
(BASIC+)

Electricity  3 491 549  4 708 461  1 615 350  173  48 938  112 643  -  -  860 212  10 837 327  10 837 327  11 911 409 
Diesel  -  -  126 211  17 248  -  3 054 951  -  137 254  -  3 335 664  3 181 162  3 318 416 
Petrol  -  -  468  -  -  3 268 680  -  -  -  3 269 147  3 269 147  3 269 147 
Paraffin  48 115  -  -  -  -  -  -  -  -  48 115  48 115  48 115 
LPG  69 353  69 353  138 705  -  -  -  -  -  -  277 411  277 411  277 411 
Fuel oil  -  1 679  52 344  -  592  -  -  -  -  54 615  54 615  54 615 
Aviation 
gasoline

 -  -  -  -  -  -  1 709  -  -  1 709  -  1 709 

Jet fuel  -  -  -  164  -  -  961 925  -  -  962 089  -  961 925 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  229  43  550 099  -  -  -  -  -  -  550 371  550 371  550 371 
Wood  183  -  -  -  -  -  -  -  -  183  183  183 
Fugitive  -  -  -  -  -  -  -  -  -  -  -  - 
Waste  -  -  -  -  -  -  -  -  -  2 432 907  2 432 907  2 432 907 
Total  3 609 429  4 779 536  2 483 178  17 586  49 530  6 436 274  963 634  137 254  860 212  21 769 539  -  - 
Total 
(BASIC)

 3 609 429  4 779 536  2 483 178  173  49 530  6 436 274  -  -  860 212  2 432 907  20 651 239  - 

Total 
(BASIC+)

 3 609 429  4 779 536  2 483 178  17 586  49 530  6 436 274  963 634  137 254  860 212  2 432 907  -  22 826 208

EMISSIONS BY SECTOR AND ENERGY CARRIER  



Energy use (GJ) per GVA 
(R millions)

0

50

100

150

200

250

300

350

20172011

343 340

0

1

2

3

4

5

20172011

Emissions produced 
(tCO2e) per person

4,4 4,5

0

10

20

30

40

50

60

20172011

Emissions produced 
(tCO2e) per GVA (R millions)

59 58

State of Energy in South African Cities 2020

144

Drakenstein

KEY INDICATORS

Energy and emissions 2011 2017 Growth rates (p.a.) 2011-2017
Energy use (GJ) per person 25 27 Population 1,2%

Emissions produced (tCO2e) per person 4,4 4,5 Economy (excl. inflation) 2,1%

Energy use (GJ) per GVA (R millions) 343 340 Total energy use (GJ) 2,0%

Emissions produced (tCO2e) per GVA (R millions) 59 58 Emissions produced (tCO2e) 1,6%

Electricity use (GJ) 1,9%

General 2011 2017 Petrol use (GJ) 0,0%

Population 251 262 269 839 Private vehicles (no.) 2,8%

Population density (people per km2) 163 175 Unelectrified households -

Private vehicles per 1000 people 164 180 Households receiving FBE -0,2%

Households without formal electricity connection No data 5 592 Households receiving FBAE -

Households receiving Free Basic Electricity (FBE) 18 639 18 373

Households receiving Free Basic Alternative Energy (FBAE) - -

NB: Some ‘trends’ may be due to municipal boundary changes, improvements in data collection and the addition 
of waste-related emissions, rather than as a result of actual changes in energy consumption / emissions 
production patterns.

NB: City data may not align with other reported inventories / state of energy reports due to slight differences 
in methodology.
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NOTES
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid.
2) BASIC excludes air and water transport fuels / emissions.
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).
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Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total 
(BASIC+)

Electricity  983 196  769 154  904 827  11 920  517 640  35 481  -  -  171 655  3 393 873  3 393 873  3 393 873 
Diesel  -  -  -  -  -  1 051 204  -  -  -  1 051 204  1 051 204  1 051 204 
Petrol  -  -  -  -  -  1 543 714  -  -  -  1 543 714  1 543 714  1 543 714 
Paraffin  35 421  -  -  -  -  -  -  -  -  35 421  35 421  35 421 
LPG  62 918  62 918  125 835  -  -  -  -  -  -  251 670  251 670  251 670 
Fuel oil  -  -  35 818  -  -  -  -  -  -  35 818  35 818  35 818 
Aviation 
gasoline

 -  -  -  -  -  -  2 571  -  -  2 571  -  2 571 

Jet fuel  -  -  -  -  -  -  -  -  -  -  -  - 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  333  -  850 500  -  -  -  -  -  -  850 833  850 833  850 833 
Wood  11 642  -  -  -  -  -  -  -  -  11 642  11 642  11 642 
Total  1 093 510  832 072  1 916 980  11 920  517 640  2 630 398  2 571  -  171 655  7 176 746  -  - 
Total 
(BASIC)

 1 093 510  832 072  1 916 980  11 920  517 640  2 630 398  -  -  171 655  -  7 174 175  - 

Total 
(BASIC+)

 1 093 510  832 072  1 916 980  11 920  517 640  2 630 398  2 571  -  171 655  -  -  7 176 746

Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total (BASIC) Total 
(BASIC+)

Electricity  242 415  189 642  223 093  2 939  127 628  8 748  -  -  42 323  836 788  836 788  917 989 
Diesel  -  -  -  -  -  78 356  -  -  -  78 356  78 356  78 356 
Petrol  -  -  -  -  -  107 657  -  -  -  107 657  107 657  107 657 
Paraffin  2 562  -  -  -  -  -  -  -  -  2 562  2 562  2 562 
LPG  3 981  3 981  7 961  -  -  -  -  -  -  15 922  15 922  15 922 
Fuel oil  -  -  2 788  -  -  -  -  -  -  2 788  2 788  2 788 
Aviation 
gasoline

 -  -  -  -  -  -  181  -  -  181  -  181 

Jet fuel  -  -  -  -  -  -  -  -  -  -  -  - 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  32  -  81 034  -  -  -  -  -  -  81 065  81 065  81 065 
Wood  22  -  -  -  -  -  -  -  -  22  22  22 
Fugitive  -  -  -  -  -  -  -  -  -  -  -  - 
Waste  -  -  -  -  -  -  -  -  -  88 797  88 797  88 797 
Total  249 012  193 622  314 875  2 939  127 628  194 761  181  -  42 323  1 214 140  -  - 
Total 
(BASIC)

 249 012  193 622  314 875  2 939  127 628  194 761  -  -  42 323  88 797  1 213 958  - 

Total 
(BASIC+)

 249 012  193 622  314 875  2 939  127 628  194 761  181  -  42 323  88 797  -  1 295 340

EMISSIONS BY SECTOR AND ENERGY CARRIER 
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Ekurhuleni

KEY INDICATORS         

Energy and emissions 2011 2017 Growth rates (p.a.) 2011-2017

Energy use (GJ) per person 33 33 Population 1,4%

Emissions produced (tCO2e) per person 5,0 5,7 Economy (excl. inflation) 1,8%

Energy use (GJ) per GVA (R millions) 411 404 Total energy use (GJ) 1,5%

Emissions produced (tCO2e) per GVA (R millions) 63 71 Emissions produced (tCO2e) 3,8%

Electricity use (GJ) 1,1%

General 2011 2017 Petrol use (GJ) 1,3%

Population 3 178 470 3 453 603 Private vehicles (no.) 3,1%

Population density (people per km2) 1 653 1 796 Unelectrified households -8,8%

Private vehicles per 1000 people 215 238 Households receiving FBE 39,0%

Households without formal electricity connection 285 000 164 000 Households receiving FBAE -10,3%

Households receiving Free Basic Electricity (FBE) 46 884 338 005

Households receiving Free Basic Alternative Energy (FBAE) 40 100 20 826

  
NB: City data may not align with other reported inventories / state of energy reports due to slight differences 
in methodology.

NB: Some ‘trends’ may be due to municipal boundary changes, improvements in data collection and the addition 
of waste-related emissions, rather than as a result of actual changes in energy consumption / emissions 
production patterns.
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Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total (BASIC) Total (BASIC+)

Electricity  2 765 562  961 157  6 594 673  8 861  46 719  3 664  -  -  1 201 331  11 581 967  11 581 967  12 710 289 
Diesel  -  -  -  -  -  1 909 373  -  -  -  1 909 373  1 909 373  1 909 373 
Petrol  -  -  -  -  -  2 527 459  -  -  -  2 527 459  2 527 459  2 527 459 
Paraffin  53 814  -  -  -  -  -  -  -  -  53 814  53 814  53 814 
LPG  39 806  39 806  79 611  -  -  -  -  -  -  159 222  159 222  159 222 
Fuel oil  -  -  47 475  -  -  -  -  -  -  47 475  47 475  47 475 
Aviation 
gasoline

 -  -  -  -  -  -  2 250  -  -  2 250  -  2 250 

Jet fuel  -  -  -  -  -  -  1 936 267  -  -  1 936 267  -  1 936 267 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  22 788  -  -  1 522 374  -  -  -  -  -  1 545 162  22 788  22 788 
Wood  284  -  -  -  -  -  -  -  -  284  284  284 
Fugitive  -  -  -  -  -  -  -  -  -  -  -  - 
Waste  -  -  -  -  -  -  -  -  -  3 536 651  3 536 651  3 536 651 
Total  2 882 254  1 000 963  6 721 759  1 531 234  46 719  4 440 495  1 938 516  -  1 201 331  23 299 923  -  - 
Total (BASIC)  2 882 254  1 000 963  6 721 759  8 861  46 719  4 440 495  -  -  1 201 331  3 536 651  19 839 033  - 
Total 
(BASIC+)

 2 882 254  1 000 963  6 721 759  8 861  46 719  4 440 495  1 938 516  -  1 201 331  3 536 651  -  22 905 871
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Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total 
(BASIC+)

Electricity  11 221 867  4 116 496  26 756 776  35 937  189 483  14 861  -  -  4 874 651  47 210 069  47 210 069  47 210 069 
Diesel  -  -  -  -  -  25 615 752  -  -  -  25 615 752  25 615 752  25 615 752 
Petrol  -  -  -  -  -  36 241 685  -  -  -  36 241 685  36 241 685  36 241 685 
Paraffin  743 918  -  -  -  -  -  -  -  -  743 918  743 918  743 918 
LPG  629 173  629 173  1 258 346  -  -  -  -  -  -  2 516 692  2 516 692  2 516 692 
Fuel oil  -  -  609 909  -  -  -  -  -  -  609 909  609 909  609 909 
Aviation 
gasoline

 -  -  -  -  -  -  31 940  -  -  31 940  -  31 940 

Jet fuel  -  -  -  -  -  -  26 915 394  -  -  26 915 394  -  26 915 394 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  239 179  -  -  15 978 313  -  -  -  -  -  16 217 492  239 179  239 179 
Wood  149 385  -  -  -  -  -  -  -  -  149 385  149 385  149 385 
Total  12 983 522  4 745 669  28 625 031  16 014 250  189 483  61 872 298  26 947 334  -  4 874 651  156 252 237  -  - 
Total (BASIC)  12 983 522  4 745 669  28 625 031  35 937  189 483  61 872 298  -  -  4 874 651  -  113 326 590  - 
Total 
(BASIC+)

 12 983 522  4 745 669  28 625 031  35 937  189 483  61 872 298  26 947 334  -  4 874 651  -  -  140 273 924

NOTES
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid.
2) BASIC excludes air and water transport fuels / emissions.
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).

EMISSIONS BY SECTOR AND ENERGY CARRIER 
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eThekwini

KEY INDICATORS 

Energy and emissions 2011 2017 Growth rates (p.a.) 2011-2017

Energy use (GJ) per person 44 44 Population 1,1%

Emissions produced (tCO2e) per person 5,9 5,3 Economy (excl. inflation) 1,9%

Energy use (GJ) per GVA (R millions) 431 413 Total energy use (GJ) 1,2%

Emissions produced (tCO2e) per GVA (R millions) 57 49 Emissions produced (tCO2e) -0,6%

Electricity use (GJ) -2,3%

General 2011 2017 Petrol use (GJ) 0,3%

Population 3 476 686 3 723 435 Private vehicles (no.) 2,6%

Population density (people per km2) 1 361 1 457 Unelectrified households 15,4%

Private vehicles per 1000 people 149 163 Households receiving FBE 19,9%

Households without formal electricity connection 96 971 229 447 Households receiving FBAE -

Households receiving Free Basic Electricity (FBE) 65 000 193 114

Households receiving Free Basic Alternative Energy (FBAE) - -

NB: City data may not align with other reported inventories / state of energy reports due to slight differences in 
methodology.
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EMISSIONS BY SECTOR AND ENERGY CARRIER  

Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport (air) Transport 
(water)

Losses Total Total (BASIC) Total 
(BASIC+)

Electricity  12 102 196  7 921 235  16 924 625  -  -  -  -  -  2 801 716  39 749 770  39 749 770  39 749 770 
Diesel  -  -  -  -  -  65 827 047  -  55 138 918  -  120 965 965  65 827 047  120 965 965 
Petrol  -  -  -  -  -  37 405 452  -  -  -  37 405 452  37 405 452  37 405 452 
Paraffin  79 175  -  -  -  -  -  -  -  -  79 175  79 175  79 175 
LPG  132 021  1 275 447  1 972 012  -  -  -  -  -  -  3 379 480  3 379 480  3 379 480 
Fuel oil  -  37 493  2 293 656  -  -  -  -  -  -  2 331 149  2 331 149  2 331 149 
Aviation 
gasoline

 -  -  -  -  -  -  128 530  -  -  128 530  -  128 530 

Jet fuel  -  -  -  -  -  -  3 379 427  -  -  3 379 427  -  3 379 427 
Natural gas  -  -  -  1 469 120  -  -  -  -  -  1 469 120  -  - 
Coal  7 989  -  16 151 511  -  -  -  -  -  -  16 159 500  16 159 500  16 159 500 
Wood  53 847  -  -  -  -  -  -  -  -  53 847  53 847  53 847 
Total  12 375 228  9 234 175  37 341 803  1 469 120  -  103 232 499  3 507 957  55 138 918  2 801 716  225 101 415  -  - 
Total (BASIC)  12 375 228  9 234 175  37 341 803  -  -  103 232 499  -  -  2 801 716  -  164 985 420  - 
Total (BASIC+)  12 375 228  9 234 175  37 341 803  1 469 120  -  103 232 499  3 507 957  55 138 918  2 801 716  -  -  223 632 295

Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total (BASIC) Total (BASIC+)

Electricity  2 974 053  1 943 360  4 159 310  -  -  -  -  -  688 469  9 765 192  9 765 192  10 736 195 
Diesel  -  -  -  -  -  4 906 682  -  4 368 323  -  9 275 005  4 906 682  9 275 005 
Petrol  -  -  -  -  -  2 608 619  -  -  -  2 608 619  2 608 619  2 608 619 
Paraffin  5 727  -  -  -  -  -  -  -  -  5 727  5 727  5 727 
LPG  8 353  80 693  124 762  -  -  -  -  -  -  213 808  213 808  213 808 
Fuel oil  -  2 918  178 536  -  -  -  -  -  -  181 454  181 454  181 454 
Aviation 
gasoline

 -  -  -  -  -  -  9 054  -  -  9 054  -  9 054 

Jet fuel  -  -  -  -  -  -  243 113  -  -  243 113  -  243 113 
Natural gas  -  -  -  1 469 120  -  -  -  -  -  1 469 120  -  - 
Coal  761  -  1 538 876  -  -  -  -  -  -  1 539 637  1 539 637  1 539 637 
Wood  102  -  -  -  -  -  -  -  -  102  102  102 
Fugitive  -  -  -  -  -  -  -  -  -  -  -  - 
Waste  -  -  -  -  -  -  -  -  -  508 209  508 209  508 209 
Total  2 988 996  2 026 971  6 001 484  1 469 120  -  7 515 301  252 166  4 368 323  688 469  25 819 039  -  - 
Total (BASIC)  2 988 996  2 026 971  6 001 484  -  -  7 515 301  -  -  688 469  508 209  19 729 431  - 
Total (BASIC+)  2 988 996  2 026 971  6 001 484  1 469 120  -  7 515 301  252 166  4 368 323  688 469  508 209  -  25 320 922

NOTES     

1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid. 
2) BASIC excludes air and water transport fuels / emissions.     
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).     
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NB: Some ‘trends’ may be due to municipal boundary changes, improvements in data collection and the addition 
of waste-related emissions, rather than as a result of actual changes in energy consumption / emissions 
production patterns.

George 

KEY INDICATORS 

Energy and emissions 2011 2017 Growth rates (p.a.) 2011-2017
Energy use (GJ) per person 14 21 Population 1,5%

Emissions produced (tCO2e) per person 2,9 3,7 Economy (excl. inflation) 1,0%

Energy use (GJ) per GVA (R millions) 179 274 Total energy use (GJ) 8,4%

Emissions produced (tCO2e) per GVA (R millions) 38 50 Emissions produced (tCO2e) 5,8%

Electricity use (GJ) -0,3%

General 2011 2017 Petrol use (GJ) 14,3%

Population 193 672 211 279 Private vehicles (no.) 3,1%

Population density (people per km2) 37 40 Unelectrified households -

Private vehicles per 1000 people 185 204 Households receiving FBE 4,0%

Households without formal electricity connection No data 2 893 Households receiving FBAE -

Households receiving Free Basic Electricity (FBE) 37 000 46 721

Households receiving Free Basic Alternative Energy (FBAE) - -

NB: City data may not align with other reported inventories / state of energy reports due to slight differences in 
methodology.
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NOTES
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid.
2) BASIC excludes air and water transport fuels / emissions.
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).

EMISSIONS BY SECTOR AND ENERGY CARRIER 

Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total 
(BASIC+)

Electricity  801 314  162 750  680 580  -  70 495  -  -  -  125 614  1 840 754  1 840 754  1 840 754 
Diesel  -  -  -  -  -  938 698  -  -  -  938 698  938 698  938 698 
Petrol  -  -  -  -  -  1 231 576  -  -  -  1 231 576  1 231 576  1 231 576 
Paraffin  34 028  -  -  -  -  -  -  -  -  34 028  34 028  34 028 
LPG  66 613  66 613  133 226  -  -  -  -  -  -  266 453  266 453  266 453 
Fuel oil  -  -  -  -  -  -  -  -  -  -  -  - 
Aviation 
gasoline

 -  -  -  -  -  -  14 162  -  -  14 162  -  14 162 

Jet fuel  -  -  -  -  -  -  443 493  -  -  443 493  -  443 493 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  132  -  -  -  -  -  -  -  -  132  132  132 
Wood  30 327  -  -  -  -  -  -  -  -  30 327  30 327  30 327 
Total  932 414  229 364  813 807  -  70 495  2 170 274  457 655  -  125 614  4 799 623  -  - 
Total 
(BASIC)

 932 414  229 364  813 807  -  70 495  2 170 274  -  -  125 614  -  4 341 968  - 

Total 
(BASIC+)

 932 414  229 364  813 807  -  70 495  2 170 274  457 655  -  125 614  -  -  4 799 623 

Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total 
(BASIC+)

Electricity  197 507  38 620  167 803  -  17 381  -  -  -  30 971  452 282  452 282  495 698 
Diesel  -  -  -  -  -  69 970  -  -  -  69 970  69 970  69 970 
Petrol  -  -  -  -  -  85 889  -  -  -  85 889  85 889  85 889 
Paraffin  2 462  -  -  -  -  -  -  -  -  2 462  2 462  2 462 
LPG  4 214  4 214  8 429  -  -  -  -  -  -  16 858  16 858  16 858 
Fuel oil  -  -  -  -  -  -  -  -  -  -  -  - 
Aviation 
gasoline

 -  -  -  -  -  -  998  -  -  998  -  998 

Jet fuel  -  -  -  -  -  -  31 904  -  -  31 904  -  31 904 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  13  -  -  -  -  -  -  -  -  13  13  13 
Wood  58  -  -  -  -  -  -  -  -  58  58  58 
Fugitive  -  -  -  -  -  -  -  -  -  -  -  - 
Waste  -  -  -  -  -  -  -  -  -  162 944  162 944  162 944 
Total  204 253  42 834  176 232  -  17 381  155 859  32 902  -  30 971  823 376  -  - 
Total (BASIC)  204 253  42 834  176 232  -  17 381  155 859  -  -  30 971  162 944  790 474  - 
Total 
(BASIC+)

 204 253  42 834  176 232  -  17 381  155 859  32 902  -  30 971  162 944  -  866 792



Johannesburg

KEY INDICATORS 

Energy and emissions 2011 2017 Growth rates (p.a.) 2011-2017

Energy use (GJ) per person 34 32 Population 3,3%

Emissions produced (tCO2e) per person 5,2 4,4 Economy (excl. inflation) 1,8%

Energy use (GJ) per GVA (R millions) 266 278 Total energy use (GJ) 2,5%

Emissions produced (tCO2e) per GVA (R millions) 41 38 Emissions produced (tCO2e) 0,4%

Electricity use (GJ) -3,9%

General 2011 2017 Petrol use (GJ) 0,3%

Population 4 434 827 5 396 564 Private vehicles (no.) 3,3%

Population density (people per km2) 2 696 3 281 Unelectrified households 33,2%

Private vehicles per 1000 people 235 235 Households receiving FBE 5,4%

Households without formal electricity connection 26 393 147 200 Households receiving FBAE -

Households receiving Free Basic Electricity (FBE) 130 000 178 599

Households receiving Free Basic Alternative Energy (FBAE) - 30 008

NB: City data may not align with other reported inventories / state of energy reports due to slight differences in 
methodology.
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NB: Some ‘trends’ may be due to municipal boundary changes, improvements in data collection and the addition of 
waste-related emissions, rather than as a result of actual changes in energy consumption / emissions production 
patterns.

0

5

10

15

20

25

30

35

20172011

Energy use (GJ) 
per person

34
32

Energy use (GJ) per GVA 
(R millions)

0

50

100

150

200

250

300

20172011

266 278

0

1

2

3

4

5

6

20172011

Emissions produced 
(tCO2e) per person

5,2

4,4

0

10

20

30

40

50

20172011

Emissions produced 
(tCO2e) per GVA (R millions)

41 38



Electricity Diesel Petrol                 
Paraffin  LPG Fuel Oil    
Aviation Gasoline Jet Fuel  Natural Gas 
Coal        Wood

Electricity Diesel Petrol           
Paraffin  LPG Fuel Oil    
Aviation Gasoline Jet Fuel  Natural Gas 
Coal        Wood

Residential         Commercial          Industrial      
Energy Industry    Agricultural   Transport (land)                
Transport (air)     Transport (water)    Losses     
Fugitive             Waste

Residential         Commercial          Industrial      
Energy Industry    Agricultural   Transport (land)                
Transport (air)     Transport (water)    Losses     
Fugitive             Waste

ENERGY BY SECTOR AND ENERGY CARRIER

153

State of Energy in South African Cities 2020

NOTES
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid.
2) BASIC excludes air and water transport fuels / emissions.
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).

EMISSIONS BY SECTOR AND ENERGY CARRIER 

Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total (BASIC) Total 
(BASIC+)

Electricity  19 266 758  9 617 460  16 964 760  128 907  351 695  114 256  -  -  10 308 766  56 752 602  56 752 602  56 752 602 
Diesel  -  -  41 175  -  -  49 794 414  -  -  -  49 835 588  49 835 588  49 835 588 
Petrol  -  -  -  -  -  60 777 316  -  -  -  60 777 316  60 777 316  60 777 316 
Paraffin  459 217  -  -  -  -  -  -  -  -  459 217  459 217  459 217 
LPG  689 326  689 326  1 378 651  -  -  -  -  -  -  2 757 302  2 757 302  2 757 302 
Fuel oil  -  -  1 533 287  -  -  -  -  -  -  1 533 287  1 533 287  1 533 287 
Aviation 
gasoline

 -  -  -  -  -  -  30 927  -  -  30 927  30 927  30 927 

Jet fuel  -  -  -  -  -  -  26 239 269  -  -  26 239 269  -  26 239 269 
Natural gas  -  -  39 748  -  -  -  -  -  -  39 748  39 748  39 748 
Coal  15 536  -  1 951 290  -  -  -  -  -  -  1 966 826  1 966 826  1 966 826 
Wood  161 318  -  -  -  -  -  -  -  -  161 318  161 318  161 318 
Total  20 592 155  10 306 786  21 908 910  128 907  351 695  110 685 985  26 270 195  -  10 308 766  200 553 400  -  - 
Total (BASIC)  20 592 155  10 306 786  21 908 910  128 907  351 695  110 685 985  -  -  10 308 766  -  174 314 131  - 
Total 
(BASIC+)

 20 592 155  10 306 786  21 908 910  128 907  351 695  110 685 985  26 270 195  -  10 308 766  -  -  200 553 400

Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total 
(BASIC+)

Electricity  4 759 851  2 373 984  4 193 286  31 783  86 716  28 171  -  -  2 548 451  14 022 242  14 022 242  15 273 181 
Diesel  -  -  3 069  -  -  3 711 626  -  -  -  3 714 695  3 714 695  3 714 695 
Petrol  -  -  -  -  -  4 238 549  -  -  -  4 238 549  4 238 549  4 238 549 
Paraffin  33 219  -  -  -  -  -  -  -  -  33 219  33 219  33 219 
LPG  43 611  43 611  87 222  -  -  -  -  -  -  174 445  174 445  174 445 
Fuel oil  -  -  119 350  -  -  -  -  -  -  119 350  119 350  119 350 
Aviation 
gasoline

 -  -  -  -  -  -  2 178  -  -  2 178  2 178  2 178 

Jet fuel  -  -  -  -  -  -  1 887 627  -  -  1 887 627  -  1 887 627 
Natural gas  -  -  54 548  -  -  -  -  -  -  54 548  54 548  54 548 
Coal  1 480  -  185 914  -  -  -  -  -  -  187 394  187 394  187 394 
Wood  307  -  -  -  -  -  -  -  -  307  307  307 
Fugitive  -  -  -  -  -  -  -  -  -  1 485  1 485  1 485 
Waste  -  -  -  -  -  -  -  -  -  1 222 613  1 222 613  1 222 613 
Total  4 838 468  2 417 595  4 643 389  31 783  86 716  7 978 346  1 889 805  -  2 548 451  25 658 651  -  - 
Total 
(BASIC)

 4 838 468  2 417 595  4 643 389  31 783  86 716  7 978 346  -  -  2 548 451  1 222 613  23 771 025  - 

Total 
(BASIC+)

 4 838 468  2 417 595  4 643 389  31 783  86 716  7 978 346  1 889 805  -  2 548 451  1 222 613  -  26 909 591
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King Sabata Dalindyebo

KEY INDICATORS   

Energy and emissions 2011 2017 Growth rates (p.a.) 2011-2017

Energy use (GJ) per person 10 9 Population 1,9%

Emissions produced (tCO2e) per person 1,2 1,2 Economy (excl. inflation) 0,8%

Energy use (GJ) per GVA (R millions) 198 190 Total energy use (GJ) 0,2%

Emissions produced (tCO2e) per GVA (R millions) 22 25 Emissions produced (tCO2e) 2,7%

Electricity use (GJ) 1,1%

General 2011 2017 Petrol use (GJ) -4,9%

Population 450 287 503 239 Private vehicles (no.) 6,5%

Population density (people per km2) 149 166 Unelectrified households -

Private vehicles per 1000 people 42 55 Households receiving FBE 17,1%

Households without formal electricity connection No data 20 700 Households receiving FBAE 17,9%

Households receiving Free Basic Electricity (FBE) 6 028 15 577

Households receiving Free Basic Alternative Energy (FBAE) 5 685 15 288

NB: City data may not align with other reported inventories / state of energy reports due to slight differences in 
methodology.   
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NB: Some ‘trends’ may be due to municipal boundary changes, improvements in data collection and the addition 
of waste-related emissions, rather than as a result of actual changes in energy consumption / emissions 
production patterns.
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NOTES
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid.
2) BASIC excludes air and water transport fuels / emissions.
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).

EMISSIONS BY SECTOR AND ENERGY CARRIER 

Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total (BASIC) Total 
(BASIC+)

Electricity  316 235  186 104  530 417  -  521  -  -  -  66 201  1 099 477  1 099 477  1 099 477 
Diesel  -  -  -  -  -  1 165 716  -  -  -  1 165 716  1 165 716  1 165 716 
Petrol  -  -  -  -  -  1 671 236  -  -  -  1 671 236  1 671 236  1 671 236 
Paraffin  140 398  -  -  -  -  -  -  -  -  140 398  140 398  140 398 
LPG  91 648  91 648  183 295  -  -  -  -  -  -  366 591  366 591  366 591 
Fuel oil  -  -  52 658  -  -  -  -  -  -  52 658  52 658  52 658 
Aviation 
gasoline

 -  -  -  -  -  -  -  -  -  -  -  - 

Jet fuel  -  -  -  -  -  -  -  -  -  -  -  - 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  1 255  -  -  -  -  -  -  -  -  1 255  1 255  1 255 
Wood  177 996  -  -  -  -  -  -  -  -  177 996  177 996  177 996 
Total  727 530  277 752  766 371  -  521  2 836 953  -  -  66 201  4 675 327  -  - 
Total 
(BASIC)

 727 530  277 752  766 371  -  521  2 836 953  -  -  66 201  -  4 675 327  - 

Total 
(BASIC+)

 727 530  277 752  766 371  -  521  2 836 953  -  -  66 201  -  -  4 675 327

Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total (BASIC) Total (BASIC+)

Electricity  77 970  45 885  130 779  -  128  -  -  -  16 322  271 085  271 085  297 912 
Diesel  -  -  -  -  -  86 891  -  -  -  86 891  86 891  86 891 
Petrol  -  -  -  -  -  116 550  -  -  -  116 550  116 550  116 550 
Paraffin  10 156  -  -  -  -  -  -  -  -  10 156  10 156  10 156 
LPG  5 798  5 798  11 596  -  -  -  -  -  -  23 193  23 193  23 193 
Fuel oil  -  -  4 099  -  -  -  -  -  -  4 099  4 099  4 099 
Aviation 
gasoline

 -  -  -  -  -  -  -  -  -  -  -  - 

Jet fuel  -  -  -  -  -  -  -  -  -  -  -  - 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  120  -  -  -  -  -  -  -  -  120  120  120 
Wood  338  -  -  -  -  -  -  -  -  338  338  338 
Fugitive  -  -  -  -  -  -  -  -  -  -  -  - 
Waste  -  -  -  -  -  -  -  -  -  104 802  104 802  104 802 
Total  94 382  51 684  146 474  -  128  203 442  -  -  16 322  617 235  -  - 
Total 
(BASIC)

 94 382  51 684  146 474  -  128  203 442  -  -  16 322  104 802  617 235  - 

Total 
(BASIC+)

 94 382  51 684  146 474  -  128  203 442  -  -  16 322  104 802  -  644 061
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NB: Some ‘trends’ may be due to municipal boundary changes, improvements in data collection and the addition 
of waste-related emissions, rather than as a result of actual changes in energy consumption / emissions 
production patterns.

KwaDukuza

KEY INDICATORS         

Energy and emissions 2011 2017 Growth rates (p.a.) 2011-2017

Energy use (GJ) per person 16 20 Population 3,7%

Emissions produced (tCO2e) per person 3,3 3,3 Economy (excl. inflation) 2,2%

Energy use (GJ) per GVA (R millions) 509 689 Total energy use (GJ) 7,5%

Emissions produced (tCO2e) per GVA (R millions) 104 114 Emissions produced (tCO2e) 3,8%

Electricity use (GJ) -0,7%

General 2011 2017 Petrol use (GJ) 10,5%

Population 231 187 286 849 Private vehicles (no.) 6,5%

Population density (people per km2) 365 453 Unelectrified households -9,3%

Private vehicles per 1000 people 99 116 Households receiving FBE 2,5%

Households without formal electricity connection 6 876 3 832 Households receiving FBAE -

Households receiving Free Basic Electricity (FBE) 15 132 17 519

Households receiving Free Basic Alternative Energy (FBAE) - -

 NB: City data may not align with other reported inventories / state of energy reports due to slight differences in 
methodology.         
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NOTES     
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid. 
2) BASIC excludes air and water transport fuels / emissions.     
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).    
 

EMISSIONS BY SECTOR AND ENERGY CARRIER  

Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total 
(BASIC+)

Electricity  848 998  1 300 561  20 058  -  19 010  20 652  -  -  387 142  2 596 421  2 596 421  2 596 421 
Diesel  -  -  -  -  -  1 296 000  -  -  -  1 296 000  1 296 000  1 296 000 
Petrol  -  -  -  -  -  1 542 719  -  -  -  1 542 719  1 542 719  1 542 719 
Paraffin  12 727  -  -  -  -  -  -  -  -  12 727  12 727  12 727 
LPG  45 327  45 327  90 654  -  -  -  -  -  -  181 307  181 307  181 307 
Fuel oil  -  -  22 770  -  -  -  -  -  -  22 770  22 770  22 770 
Aviation 
gasoline

 -  -  -  -  -  -  -  -  -  -  -  - 

Jet fuel  -  -  -  -  -  -  -  -  -  -  -  - 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  1 616  -  -  -  -  -  -  -  -  1 616  1 616  1 616 
Wood  31 228  -  -  -  -  -  -  -  -  31 228  31 228  31 228 
Total  939 895  1 345 888  133 482  -  19 010  2 859 371  -  -  387 142  5 684 788  -  - 
Total 
(BASIC)

 939 895  1 345 888  133 482  -  19 010  2 859 371  -  -  387 142  -  5 684 788  - 

Total 
(BASIC+)

 939 895  1 345 888  133 482  -  19 010  2 859 371  -  -  387 142  -  -  5 684 788

Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total (BASIC) Total (BASIC+)

Electricity  209 328  320 664  4 945  -  4 687  5 092  -  -  95 453  640 170  640 170  702 641 
Diesel  -  -  -  -  -  96 603  -  -  -  96 603  96 603  96 603 
Petrol  -  -  -  -  -  107 588  -  -  -  107 588  107 588  107 588 
Paraffin  921  -  -  -  -  -  -  -  -  921  921  921 
LPG  2 868  2 868  5 735  -  -  -  -  -  -  11 471  11 471  11 471 
Fuel oil  -  -  1 772  -  -  -  -  -  -  1 772  1 772  1 772 
Aviation 
gasoline

 -  -  -  -  -  -  -  -  -  -  -  - 

Jet fuel  -  -  -  -  -  -  -  -  -  -  -  - 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  154  -  -  -  -  -  -  -  -  154  154  154 
Wood  59  -  -  -  -  -  -  -  -  59  59  59 
Fugitive  -  -  -  -  -  -  -  -  -  -  -  - 
Waste  -  -  -  -  -  -  -  -  -  83 222  83 222  83 222 
Total  213 329  323 532  12 453  -  4 687  209 282  -  -  95 453  941 959  -  - 
Total (BASIC)  213 329  323 532  12 453  -  4 687  209 282  -  -  95 453  83 222  941 959  - 
Total 
(BASIC+)

 213 329  323 532  12 453  -  4 687  209 282  -  -  95 453  83 222  -  1 004 430
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NB: Some ‘trends’ may be due to municipal boundary changes, improvements in data collection and the addition 
of waste-related emissions, rather than as a result of actual changes in energy consumption / emissions 
production patterns.

Mangaung

KEY INDICATORS         

Energy and emissions 2011 2017 Growth rates (p.a.) 2011-2017

Energy use (GJ) per person 19 23 Population 0,3%

Emissions produced (tCO2e) per person 2,8 3,4 Economy (excl. inflation) 2,0%

Energy use (GJ) per GVA (R millions) 200 221 Total energy use (GJ) 3,7%

Emissions produced (tCO2e) per GVA (R millions) 29 33 Emissions produced (tCO2e) 3,7%

Electricity use (GJ) 3,0%

General 2011 2017 Petrol use (GJ) 1,9%

Population 775 184 790 503 Private vehicles (no.) 2,0%

Population density (people per km2) 113 115 Unelectrified households -

Private vehicles per 1000 people 149 165 Households receiving FBE 0,3%

Households without formal electricity connection No data 10 890 Households receiving FBAE -

Households receiving Free Basic Electricity (FBE) 24 458 24 886

Households receiving Free Basic Alternative Energy (FBAE) - -

NB: City data may not align with other reported inventories / state of energy reports due to slight differences in 
methodology. 
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NOTES
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid.
2) BASIC excludes air and water transport fuels / emissions.
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).

EMISSIONS BY SECTOR AND ENERGY CARRIER 

Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total (BASIC) Total (BASIC+)

Electricity  2 660 684  973 027  2 487 909  -  248 792  -  -  -  253 392  6 623 805  6 623 805  6 623 805 

Diesel  -  -  -  -  -  5 638 019  -  -  -  5 638 019  5 638 019  5 638 019 

Petrol  -  -  -  -  -  5 202 148  -  -  -  5 202 148  5 202 148  5 202 148 

Paraffin  283 806  -  -  -  -  -  -  -  -  283 806  283 806  283 806 

LPG  174 151  174 151  348 303  -  -  -  -  -  -  696 606  696 606  696 606 

Fuel oil  -  -  66 748  -  -  -  -  -  -  66 748  66 748  66 748 

Aviation 
gasoline

 -  -  -  -  -  -  40 466  -  -  40 466  -  40 466 

Jet fuel  -  -  -  -  -  -  159 062  -  -  159 062  -  159 062 

Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 

Coal  2 427  -  -  -  -  -  -  -  -  2 427  2 427  2 427 

Wood  15 875  -  -  -  -  -  -  -  -  15 875  15 875  15 875 

Total  3 136 943  1 147 179  2 902 960  -  248 792  10 840 167  199 528  -  253 392  18 728 961  -  - 

Total (BASIC)  3 136 943  1 147 179  2 902 960  -  248 792  10 840 167  -  -  253 392  -  18 529 434  - 

Total (BASIC+)  3 136 943  1 147 179  2 902 960  -  248 792  10 840 167  199 528  -  253 392  -  -  18 728 961

Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total 
(BASIC+)

Electricity  656 014  239 908  613 415  -  61 342  -  -  -  62 476  1 633 156  1 633 156  1 793 477 
Diesel  -  -  -  -  -  420 252  -  -  -  420 252  420 252  420 252 
Petrol  -  -  -  -  -  362 793  -  -  -  362 793  362 793  362 793 
Paraffin  20 530  -  -  -  -  -  -  -  -  20 530  20 530  20 530 
LPG  11 018  11 018  22 036  -  -  -  -  -  -  44 072  44 072  44 072 
Fuel oil  -  -  5 196  -  -  -  -  -  -  5 196  5 196  5 196 
Aviation 
gasoline

 -  -  -  -  -  -  2 850  -  -  2 850  -  2 850 

Jet fuel  -  -  -  -  -  -  11 443  -  -  11 443  -  11 443 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  231  -  -  -  -  -  -  -  -  231  231  231 
Wood  30  -  -  -  -  -  -  -  -  30  30  30 
Fugitive  -  -  -  -  -  -  -  -  -  -  -  - 
Waste  -  -  -  -  -  -  -  -  -  237 678  237 678  237 678 
Total  687 824  250 926  640 647  -  61 342  783 045  14 293  -  62 476  2 738 231  -  - 
Total 
(BASIC)

 687 824  250 926  640 647  -  61 342  783 045  -  -  62 476  237 678  2 723 938  - 

Total 
(BASIC+)

 687 824  250 926  640 647  -  61 342  783 045  14 293  -  62 476  237 678  -  2 898 553 
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NB: Some ‘trends’ may be due to municipal boundary changes, improvements in data collection and the addition 
of waste-related emissions, rather than as a result of actual changes in energy consumption / emissions 
production patterns.

Mbombela

KEY INDICATORS      

Energy and emissions 2011 2017 Growth rates (p.a.) 2011-2017

Energy use (GJ) per person 19 13 Population 1,1%

Emissions produced (tCO2e) per person 3,4 2,4 Economy (excl. inflation) 2,0%

Energy use (GJ) per GVA (R millions) 203 127 Total energy use (GJ) -5,7%

Emissions produced (tCO2e) per GVA (R millions) 35 23 Emissions produced (tCO2e) -4,8%

Electricity use (GJ) -8,5%

General 2011 2017 Petrol use (GJ) -6,1%

Population 658 604 703 625 Private vehicles (no.) 4,6%

Population density (people per km2) 92 99 Unelectrified households -8,5%

Private vehicles per 1000 people 116 142 Households receiving FBE 0,8%

Households without formal electricity connection 19 040 11 200 Households receiving FBAE -

Households receiving Free Basic Electricity (FBE) 9 266 9 734

Households receiving Free Basic Alternative Energy 
(FBAE)

- -

NB: City data may not align with other reported inventories / state of energy reports due to slight differences in 
methodology.
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NOTES     
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid. 
2) BASIC excludes air and water transport fuels / emissions.     
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).    
 

EMISSIONS BY SECTOR AND ENERGY CARRIER  

Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total 
(BASIC+)

Electricity  1 296 193  1 587 163  663 188  -  13 605  88 945  -  -  428 886  4 077 980  4 077 980  4 077 980 
Diesel  -  -  -  -  -  1 984 764  -  -  -  1 984 764  1 984 764  1 984 764 
Petrol  -  -  -  -  -  2 253 616  -  -  -  2 253 616  2 253 616  2 253 616 
Paraffin  65 090  -  -  -  -  -  -  -  -  65 090  65 090  65 090 
LPG  103 490  103 490  206 981  -  -  -  -  -  -  413 962  413 962  413 962 
Fuel oil  -  -  83 429  -  -  -  -  -  -  83 429  83 429  83 429 
Aviation 
gasoline

 -  -  -  -  -  -  -  -  -  -  -  - 

Jet fuel  -  -  -  -  -  -  861  -  -  861  -  861 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  1 311  -  44 226  -  -  -  -  -  -  45 537  45 537  45 537 
Wood  98 478  -  -  -  -  -  -  -  -  98 478  98 478  98 478 
Total  1 564 563  1 690 653  997 825  -  13 605  4 327 324  861  -  428 886  9 023 717  -  - 
Total 
(BASIC)

 1 564 563  1 690 653  997 825  -  13 605  4 327 324  -  -  428 886  -  9 022 856  - 

Total 
(BASIC+)

 1 564 563  1 690 653  997 825  -  13 605  4 327 324  861  -  428 886  -  -  9 023 717

Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total (BASIC) Total (BASIC+)

Electricity  319 588  377 333  163 515  -  3 354  21 930  -  -  105 745  991 465  991 465  1 089 728 
Diesel  -  -  -  -  -  147 942  -  -  -  147 942  147 942  147 942 
Petrol  -  -  -  -  -  157 165  -  -  -  157 165  157 165  157 165 
Paraffin  4 709  -  -  -  -  -  -  -  -  4 709  4 709  4 709 
LPG  6 547  6 547  13 095  -  -  -  -  -  -  26 190  26 190  26 190 
Fuel oil  -  -  6 494  -  -  -  -  -  -  6 494  6 494  6 494 
Aviation 
gasoline

 -  -  -  -  -  -  -  -  -  -  -  - 

Jet fuel  -  -  -  -  -  -  62  -  -  62  -  62 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  125  -  4 214  -  -  -  -  -  -  4 339  4 339  4 339 
Wood  187  -  -  -  -  -  -  -  -  187  187  187 
Fugitive  -  -  -  -  -  -  -  -  -  -  -  - 
Waste  -  -  -  -  -  -  -  -  -  322 818  322 818  322 818 
Total  331 156  383 880  187 317  -  3 354  327 037  62  -  105 745  1 661 370  -  - 
Total (BASIC)  331 156  383 880  187 317  -  3 354  327 037  -  -  105 745  322 818  1 661 308  - 
Total 
(BASIC+)

 331 156  383 880  187 317  -  3 354  327 037  62  -  105 745  322 818  -  1 759 634

Energy Carriers (BASIC+)
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No data for 2011

Msunduzi

KEY INDICATORS

Energy and emissions 2011 2017 Growth rates (p.a.) 2011-2017

Energy use (GJ) per person - 32 Population 1,6%

Emissions produced (tCO2e) per person - 4,4 Economy (excl. inflation) 2,1%

Energy use (GJ) per GVA (R millions) - 484 Total energy use (GJ) -

Emissions produced (tCO2e) per GVA (R millions) - 66 Emissions produced (tCO2e) -

Electricity use (GJ) -

General 2011 2017 Petrol use (GJ) -

Population 621 793 682 000 Private vehicles (no.) 2,4%

Population density (people per km2) 981 1 076 Unelectrified households -

Private vehicles per 1000 people 147 155 Households receiving FBE -11,6%

Households without formal electricity connection no data no data Households receiving FBAE -

Households receiving Free Basic Electricity (FBE) 5 215 2 486

Households receiving Free Basic Alternative Energy (FBAE) - -

NB: City data may not align with other reported inventories / state of energy reports due to slight differences in 
methodology.

0

5

10

15

20

25

30

35

20172011

Energy use (GJ) 
per person

20

Energy use (GJ) per GVA 
(R millions)

0

100

200

300

400

500

20172011

484

0

1

2

3

4

5

20172011

Emissions produced 
(tCO2e) per person

4,4

0

10

20

30

40

50

60

70

80

20172011

Emissions produced 
(tCO2e) per GVA (R millions)

66



Electricity Diesel Petrol                  
Paraffin  LPG Fuel Oil    
Aviation Gasoline Jet Fuel  Natural Gas     
Coal          Wood

Electricity Diesel Petrol                  
Paraffin  LPG Fuel Oil    
Aviation Gasoline Jet Fuel  Natural Gas     
Coal          Wood

Residential         Commercial          Industrial      
Energy Industry    Agricultural           Transport (land)                
Transport (air)     Transport (water)    Losses     
Fugitive              Waste

Residential         Commercial          Industrial      
Energy Industry    Agricultural           Transport (land)                
Transport (air)     Transport (water)    Losses     
Fugitive              Waste

ENERGY BY SECTOR AND ENERGY CARRIER

Sectors (BASIC)

0

20

40

60

80

100

EmissionsEnergy
8% 12%
3%

5%
27%

38%

31%

8%
6%5%

58%

Industrial Energy industryCommercial Residential 
Transport (air)Transport (land) Agricultural Transport (water)
WasteFugitiveLosses 

163

State of Energy in South African Cities 2020

NOTES     
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid. 
2) BASIC excludes air and water transport fuels / emissions.     
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).    
 

EMISSIONS BY SECTOR AND ENERGY CARRIER  

Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total 
(BASIC+)

Electricity  1 443 331  534 524  3 764 798  -  -  75 197  -  -  981 837  6 799 688  6 799 688  6 799 688 
Diesel  -  -  -  -  -  7 862 547  -  -  -  7 862 547  7 862 547  7 862 547 
Petrol  -  -  -  -  -  4 619 134  -  -  -  4 619 134  4 619 134  4 619 134 
Paraffin  37 674  -  -  -  -  -  -  -  -  37 674  37 674  37 674 
LPG  105 536  105 536  211 072  -  -  -  -  -  -  422 144  422 144  422 144 
Fuel oil  -  -  196 803  -  -  -  -  -  -  196 803  196 803  196 803 
Aviation 
gasoline

 -  -  -  -  -  -  -  -  -  -  -  - 

Jet fuel  -  -  -  -  -  -  79 685  -  -  79 685  -  79 685 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  3 660  -  1 815 429  -  -  -  -  -  -  1 819 089  1 819 089  1 819 089 
Wood  80 398  -  -  -  -  -  -  -  -  80 398  80 398  80 398 
Total  1 670 600  640 060  5 988 102  -  -  12 556 878  79 685  -  981 837  21 917 162  -  - 
Total 
(BASIC)

 1 670 600  640 060  5 988 102  -  -  12 556 878  -  -  981 837  -  21 837 477  - 

Total 
(BASIC+)

 1 670 600  640 060  5 988 102  -  -  12 556 878  79 685  -  981 837  -  -  21 917 162

Emissions 
(tCO2e)

Residential Commercial 
& 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total 
(BASIC+)

Electricity  355 866  131 791  928 243  -  -  18 540  -  -  242 080  1 676 521  1 676 521  1 841 655 
Diesel  -  -  -  -  -  586 066  -  -  -  586 066  586 066  586 066 
Petrol  -  -  -  -  -  322 134  -  -  -  322 134  322 134  322 134 
Paraffin  2 725  -  -  -  -  -  -  -  -  2 725  2 725  2 725 
LPG  6 677  6 677  13 354  -  -  -  -  -  -  26 708  26 708  26 708 
Fuel oil  -  -  15 319  -  -  -  -  -  -  15 319  15 319  15 319 
Aviation 
gasoline

 -  -  -  -  -  -  -  -  -  -  -  - 

Jet fuel  -  -  -  -  -  -  5 732  -  -  5 732  -  5 732 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  349  -  172 970  -  -  -  -  -  -  173 318  173 318  173 318 
Wood  153  -  -  -  -  -  -  -  -  153  153  153 
Fugitive  -  -  -  -  -  -  -  -  -  -  -  - 
Waste  -  -  -  -  -  -  -  -  -  178 574  178 574  178 574 
Total  365 769  138 468  1 129 885  -  -  926 741  5 732  -  242 080  2 987 250  -  - 
Total 
(BASIC)

 365 769  138 468  1 129 885  -  -  926 741  -  -  242 080  178 574  2 981 518  - 

Total 
(BASIC+)

 365 769  138 468  1 129 885  -  -  926 741  5 732  -  242 080  178 574  -  3 152 384
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NB: Some ‘trends’ may be due to municipal boundary changes, improvements in data collection and the addition 
of waste-related emissions, rather than as a result of actual changes in energy consumption / emissions 
production patterns.

Nelson Mandela Bay

KEY INDICATORS

Energy and emissions 2011 2017 Growth rates (p.a.) 2011-2017

Energy use (GJ) per person 27 32 Population 1,9%

Emissions produced (tCO2e) per person 4,5 4,3 Economy (excl. inflation) 1,3%

Energy use (GJ) per GVA (R millions) 310 382 Total energy use (GJ) 4,9%

Emissions produced (tCO2e) per GVA (R millions) 52 52 Emissions produced (tCO2e) 1,4%

Electricity use (GJ) -3,2%

General 2011 2017 Petrol use (GJ) 6,9%

Population 1 152 115 1 286 488 Private vehicles (no.) 1,4%

Population density (people per km2) 588 657 Unelectrified households -

Private vehicles per 1000 people 160 156 Households receiving FBE -6,3%

Households without formal electricity connection No data 19 700 Households receiving FBAE -

Households receiving Free Basic Electricity (FBE) 116 155 78 502

Households receiving Free Basic Alternative Energy (FBAE) - 900

NB: City data may not align with other reported inventories / state of energy reports due to slight differences in 
methodology.
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ENERGY BY SECTOR AND ENERGY CARRIER

Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total (BASIC) Total 
(BASIC+)

Electricity  803 330  550 546  1 406 865  4 393  635  5 163  -  -  432 173  3 203 105  3 203 105  3 514 731 
Diesel  -  -  -  -  -  1 163 668  -  -  -  1 163 668  1 163 668  1 163 668 
Petrol  -  -  -  -  -  752 588  -  -  -  752 588  752 588  752 588 
Paraffin  19 322  -  -  -  -  -  -  -  -  19 322  19 322  19 322 
LPG  12 195  12 195  24 389  -  -  -  -  -  -  48 778  48 778  48 778 
Fuel oil  -  -  50 873  -  -  -  -  -  -  50 873  50 873  50 873 
Aviation 
gasoline

 -  -  -  -  -  -  -  -  -  -  -  - 

Jet fuel  -  -  -  -  -  -  39 347  -  -  39 347  -  39 347 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  -  -  -  -  -  -  -  -  -  -  -  - 
Wood  21  -  -  -  -  -  -  -  -  21  21  21 
Fugitive  -  -  -  -  -  -  -  -  -  -  -  - 
Waste  -  -  -  -  -  -  -  -  -  335 035  335 035  335 035 
Total  834 867  562 741  1 482 128  4 393  635  1 921 419  39 347  -  432 173  5 612 737  -  - 
Total (BASIC)  834 867  562 741  1 482 128  4 393  635  1 921 419  -  -  432 173  335 035  5 573 391  - 
Total 
(BASIC+)

 834 867  562 741  1 482 128  4 393  635  1 921 419  39 347  -  432 173  335 035  -  5 924 364
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NOTES
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid.
2) BASIC excludes air and water transport fuels / emissions.
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).

EMISSIONS BY SECTOR AND ENERGY CARRIER 

Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total 
(BASIC+)

Electricity  3 258 171  2 232 923  5 706 012  17 819  2 575  20 940  -  -  1 752 821  12 991 261  12 991 261  12 991 261 
Diesel  -  -  -  -  -  15 611 526  -  -  -  15 611 526  15 611 526  15 611 526 
Petrol  -  -  -  -  -  10 791 497  -  -  -  10 791 497  10 791 497  10 791 497 
Paraffin  267 105  -  -  -  -  -  -  -  -  267 105  267 105  267 105 
LPG  192 749  192 749  385 497  -  -  -  -  -  -  770 994  770 994  770 994 
Fuel oil  -  -  653 573  -  -  -  -  -  -  653 573  653 573  653 573 
Aviation 
gasoline

 -  -  -  -  -  -  -  -  -  -  -  - 

Jet fuel  -  -  -  -  -  -  546 949  -  -  546 949  -  546 949 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  -  -  -  -  -  -  -  -  -  -  -  - 
Wood  10 952  -  -  -  -  -  -  -  -  10 952  10 952  10 952 
Total  3 728 977  2 425 672  6 745 082  17 819  2 575  26 423 963  546 949  -  1 752 821  41 643 857  -  - 
Total 
(BASIC)

 3 728 977  2 425 672  6 745 082  17 819  2 575  26 423 963  -  -  1 752 821  -  41 096 908  - 

Total 
(BASIC+)

 3 728 977  2 425 672  6 745 082  17 819  2 575  26 423 963  546 949  -  1 752 821  -  -  41 643 857



Polokwane

KEY INDICATORS

Energy and emissions 2011 2017 Growth rates (p.a.) 2011-2017
Energy use (GJ) per person 24 23 Population 1,8%

Emissions produced (tCO2e) per person 3,4 3,2 Economy (excl. inflation) 2,2%

Energy use (GJ) per GVA (R millions) 325 301 Total energy use (GJ) 0,9%

Emissions produced (tCO2e) per GVA (R millions) 46 42 Emissions produced (tCO2e) 0,7%

Electricity use (GJ) 1,0%

General 2011 2017 Petrol use (GJ) -1,6%

Population 728 633 811 580 Private vehicles (no.) 5,1%

Population density (people per km2) 135 150 Unelectrified households -

Private vehicles per 1000 people 85 102 Households receiving FBE -0,1%

Households without formal electricity connection 30 260 No data Households receiving FBAE 0,4%

Households receiving Free Basic Electricity (FBE) 25 074 24 925

Households receiving Free Basic Alternative Energy (FBAE) 2 500 2 555

NB: City data may not align with other reported inventories / state of energy reports due to slight differences in 
methodology. 
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NB: Some ‘trends’ may be due to municipal boundary changes, improvements in data collection and the addition 
of waste-related emissions, rather than as a result of actual changes in energy consumption / emissions 
production patterns.
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ENERGY BY SECTOR AND ENERGY CARRIER

Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total (BASIC+)

Electricity  1 603 323  604 459  3 073 957  -  54 424  2 316  -  -  430 811  5 769 291  5 769 291  5 769 291 
Diesel  -  -  -  -  -  3 610 892  -  -  -  3 610 892  3 610 892  3 610 892 
Petrol  -  -  -  -  -  4 672 348  -  -  -  4 672 348  4 672 348  4 672 348 
Paraffin  37 405  -  -  -  -  -  -  -  -  37 405  37 405  37 405 
LPG  59 570  59 570  119 139  -  -  -  -  -  -  238 279  238 279  238 279 
Fuel oil  -  -  80 974  -  -  -  -  -  -  80 974  80 974  80 974 
Aviation 
gasoline

 -  -  -  -  -  -  23 984  -  -  23 984  -  23 984 

Jet fuel  -  -  -  -  -  -  4 506  -  -  4 506  -  4 506 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  2 175  -  3 840 955  -  -  -  -  -  -  3 843 130  3 843 130  3 843 130 
Wood  374 122  -  -  -  -  -  -  -  -  374 122  374 122  374 122 
Total  2 076 595  664 029  7 115 026  -  54 424  8 285 556  28 490  -  430 811  18 654 931  -  - 
Total 
(BASIC)

 2 076 595  664 029  7 115 026  -  54 424  8 285 556  -  -  430 811  -  18 626 441  - 

Total 
(BASIC+)

 2 076 595  664 029  7 115 026  -  54 424  8 285 556  28 490  -  430 811  -  -  18 654 931

Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total 
(BASIC+)

Electricity  395 313  149 035  757 910  -  13 419  571  -  -  106 220  1 422 468  1 422 468  1 562 501 
Diesel  -  -  -  -  -  269 152  -  -  -  269 152  269 152  269 152 
Petrol  -  -  -  -  -  325 845  -  -  -  325 845  325 845  325 845 
Paraffin  2 706  -  -  -  -  -  -  -  -  2 706  2 706  2 706 
LPG  3 769  3 769  7 538  -  -  -  -  -  -  15 075  15 075  15 075 
Fuel oil  -  -  6 303  -  -  -  -  -  -  6 303  6 303  6 303 
Aviation 
gasoline

 -  -  -  -  -  -  1 689  -  -  1 689  -  1 689 

Jet fuel  -  -  -  -  -  -  324  -  -  324  -  324 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  207  -  365 957  -  -  -  -  -  -  366 164  366 164  366 164 
Wood  711  -  -  -  -  -  -  -  -  711  711  711 
Fugitive  -  -  -  -  -  -  -  -  -  -  -  - 
Waste  -  -  -  -  -  -  -  -  -  186 321  186 321  186 321 
Total  402 706  152 803  1 137 707  -  13 419  595 568  2 014  -  106 220  2 596 758  -  - 
Total 
(BASIC)

 402 706  152 803  1 137 707  -  13 419  595 568  -  -  106 220  186 321  2 594 744  - 

Total 
(BASIC+)

 402 706  152 803  1 137 707  -  13 419  595 568  2 014  -  106 220  186 321  -  2 736 791
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NOTES     
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid. 
2) BASIC excludes air and water transport fuels / emissions.     
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).    
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NB: Some ‘trends’ may be due to municipal boundary changes, improvements in data collection and the addition 
of waste-related emissions, rather than as a result of actual changes in energy consumption / emissions 
production patterns.

Rustenburg

KEY INDICATORS

Energy and emissions 2011 2017 Growth rates (p.a.) 2011-2017

Energy use (GJ) per person 101 82 Population 2,8%

Emissions produced (tCO2e) per person 23,1 16,5 Economy (excl. inflation) -0,3%

Energy use (GJ) per GVA (R millions) 1 025 996 Total energy use (GJ) -0,8%

Emissions produced (tCO2e) per GVA (R millions) 233 201 Emissions produced (tCO2e) -2,7%

Electricity use (GJ) -0,9%

General 2011 2017 Petrol use (GJ) -4,7%

Population 549 575 648 679 Private vehicles (no.) 2,0%

Population density (people per km2) 161 190 Unelectrified households 36,1%

Private vehicles per 1000 people 124 119 Households receiving FBE 2,7%

Households without formal electricity connection 5 500 34 900 Households receiving FBAE -

Households receiving Free Basic Electricity (FBE) 3 352 3 930

Households receiving Free Basic Alternative Energy (FBAE) - -

NB: City data may not align with other reported inventories / state of energy reports due to slight differences in 
methodology.



Electricity Diesel Petrol                  
Paraffin  LPG Fuel Oil    
Aviation Gasoline Jet Fuel  Natural Gas     
Coal          Wood

Electricity Diesel Petrol                  
Paraffin  LPG Fuel Oil    
Aviation Gasoline Jet Fuel  Natural Gas     
Coal          Wood

Residential         Commercial          Industrial      
Energy Industry    Agricultural           Transport (land)                
Transport (air)     Transport (water)    Losses     
Fugitive              Waste

Residential         Commercial          Industrial      
Energy Industry    Agricultural           Transport (land)                
Transport (air)     Transport (water)    Losses     
Fugitive              Waste

ENERGY BY SECTOR AND ENERGY CARRIER

Sectors (BASIC)

0

20

40

60

80

100

EmissionsEnergy

76% 85%

7%
18%

Industrial Energy industryCommercial Residential 
Transport (air)Transport (land) Agricultural Transport (water)
WasteFugitiveLosses 

Sectors (BASIC+)

0

20

40

60

80

100

EmissionsEnergy

76% 85%

7%
18%

Industrial Energy industryCommercial Residential 
Transport (air)Transport (land) Agricultural Transport (water)
WasteFugitiveLosses 

169

State of Energy in South African Cities 2020

NOTES     
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid. 
2) BASIC excludes air and water transport fuels / emissions.     
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).    
 

EMISSIONS BY SECTOR AND ENERGY CARRIER  

Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total 
(BASIC+)

Electricity  1 423 574  552 397  35 170 811  -  296 770  -  -  -  674 834  38 118 385  38 118 385  38 118 385 
Diesel  -  -  -  -  -  5 614 924  -  -  -  5 614 924  5 614 924  5 614 924 
Petrol  -  -  -  -  -  3 923 138  -  -  -  3 923 138  3 923 138  3 923 138 
Paraffin  169 035  -  -  -  -  -  -  -  -  169 035  169 035  169 035 
LPG  73 916  73 916  147 832  -  -  -  -  -  -  295 663  295 663  295 663 
Fuel oil  -  -  46 135  -  -  -  -  -  -  46 135  46 135  46 135 
Aviation 
gasoline

 -  -  -  -  -  -  1 796  -  -  1 796  -  1 796 

Jet fuel  -  -  -  -  -  -  -  -  -  -  -  - 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  271  49 176  4 868 463  -  -  -  -  -  -  4 917 910  4 917 910  4 917 910 
Wood  31 013  -  -  -  -  -  -  -  -  31 013  31 013  31 013 
Total  1 697 808  675 489  40 233 241  -  296 770  9 538 063  1 796  -  674 834  53 118 000  -  - 
Total 
(BASIC)

 1 697 808  675 489  40 233 241  -  296 770  9 538 063  -  -  674 834  -  53 116 204  - 

Total 
(BASIC+)

 1 697 808  675 489  40 233 241  -  296 770  9 538 063  1 796  -  674 834  -  -  53 118 000

Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total (BASIC) Total 
(BASIC+)

Electricity  350 994  136 198  8 671 663  -  73 171  -  -  -  166 386  9 398 412  9 398 412  10 329 556 
Diesel  -  -  -  -  -  418 531  -  -  -  418 531  418 531  418 531 
Petrol  -  -  -  -  -  273 596  -  -  -  273 596  273 596  273 596 
Paraffin  12 228  -  -  -  -  -  -  -  -  12 228  12 228  12 228 
LPG  4 676  4 676  9 353  -  -  -  -  -  -  18 706  18 706  18 706 
Fuel oil  -  -  3 591  -  -  -  -  -  -  3 591  3 591  3 591 
Aviation 
gasoline

 -  -  -  -  -  -  127  -  -  127  -  127 

Jet fuel  -  -  -  -  -  -  -  -  -  -  -  - 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  26  4 685  463 855  -  -  -  -  -  -  468 566  468 566  468 566 
Wood  59  -  -  -  -  -  -  -  -  59  59  59 
Fugitive  -  -  -  -  -  -  -  -  -  -  -  - 
Waste  -  -  -  -  -  -  -  -  -  129 801  129 801  129 801 
Total  367 983  145 560  9 148 462  -  73 171  692 127  127  -  166 386  10 723 616  -  - 
Total (BASIC)  367 983  145 560  9 148 462  -  73 171  692 127  -  -  166 386  129 801  10 723 489  - 
Total 
(BASIC+)

 367 983  145 560  9 148 462  -  73 171  692 127  127  -  166 386  129 801  -  11 654 759

Energy Carriers (BASIC+)

0

20

40

60

80

100

EmissionsEnergy

72%

11%

7%

90%

4%
9% 4%

LPG Fuel Oil Petrol ParaffinDiesel Electricity 
Aviation Gasoline Jet Fuel Natural Gas Coal Wood

Energy Carriers (BASIC)

0

20

40

60

80

100

EmissionsEnergy

72%

11%

7%

89%

4%
9% 4%

LPG Fuel Oil Petrol ParaffinDiesel Electricity 
Aviation Gasoline Jet Fuel Natural Gas Coal Wood



State of Energy in South African Cities 2020

170

NB: Some ‘trends’ may be due to municipal boundary changes, improvements in data collection and the addition 
of waste-related emissions, rather than as a result of actual changes in energy consumption / emissions 
production patterns.

Saldanha Bay 

KEY INDICATORS

Energy and emissions 2011 2017 Growth rates (p.a.) 2011-2017

Energy use (GJ) per person 338 288 Population 2,3%

Emissions produced (tCO2e) per person 50,4 38,9 Economy (excl. inflation) 0,9%

Energy use (GJ) per GVA (R millions) 3 735 3 453 Total energy use (GJ) -0,4%

Emissions produced (tCO2e) per GVA (R millions) 556 465 Emissions produced (tCO2e) -2,0%

Electricity use (GJ) 1,9%

General 2011 2017 Petrol use (GJ) -5,2%

Population 99 193 113 737 Private vehicles (no.) 4,9%

Population density (people per km2) 49 56 Unelectrified households 42,0%

Private vehicles per 1000 people 176 206 Households receiving FBE 4,7%

Households without formal electricity connection 122 1 000 Households receiving FBAE -

Households receiving Free Basic Electricity (FBE) 5 837 7 700

Households receiving Free Basic Alternative Energy (FBAE) - -

NB: City data may not align with other reported inventories / state of energy reports due to slight differences in 
methodology.
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NOTES     
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid. 
2) BASIC excludes air and water transport fuels / emissions.     
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).    
 

EMISSIONS BY SECTOR AND ENERGY CARRIER  

Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total (BASIC+)

Electricity  444 995  747 749  6 885 212  2 180  21 579  -  -  -  90 085  8 191 799  8 191 799  8 191 799 
Diesel  -  -  -  -  -  767 148  -  -  -  767 148  767 148  767 148 
Petrol  -  -  -  -  -  631 248  -  -  -  631 248  631 248  631 248 
Paraffin  4 845  -  -  -  -  -  -  -  -  4 845  4 845  4 845 
LPG  23 969  23 969  47 937  -  -  -  -  -  -  95 874  95 874  95 874 
Fuel oil  -  -  -  -  -  -  -  -  -  -  -  - 
Aviation 
gasoline

 -  -  -  -  -  -  -  -  -  -  -  - 

Jet fuel  -  -  -  -  -  -  -  -  -  -  -  - 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  34  -  23 085 000  -  -  -  -  -  -  23 085 034  23 085 034  23 085 034 
Wood  3 481  -  -  -  -  -  -  -  -  3 481  3 481  3 481 
Total  477 323  771 717  30 018 150  2 180  21 579  1 398 396  -  -  90 085  32 779 430  -  - 
Total 
(BASIC)

 477 323  771 717  30 018 150  2 180  21 579  1 398 396  -  -  90 085  -  32 779 430  - 

Total 
(BASIC+)

 477 323  771 717  30 018 150  2 180  21 579  1 398 396  -  -  90 085  -  -  32 779 430

Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total (BASIC+)

Electricity  109 717  184 364  1 697 608  537  5 320  -  -  -  22 211  2 019 758  2 019 758  2 219 629 
Diesel  -  -  -  -  -  57 182  -  -  -  57 182  57 182  57 182 
Petrol  -  -  -  -  -  44 023  -  -  -  44 023  44 023  44 023 
Paraffin  350  -  -  -  -  -  -  -  -  350  350  350 
LPG  1 516  1 516  3 033  -  -  -  -  -  -  6 066  6 066  6 066 
Fuel oil  -  -  -  -  -  -  -  -  -  -  -  - 
Aviation 
gasoline

 -  -  -  -  -  -  -  -  -  -  -  - 

Jet fuel  -  -  -  -  -  -  -  -  -  -  -  - 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  3  -  2 199 481  -  -  -  -  -  -  2 199 484  2 199 484  2 199 484 
Wood  7  -  -  -  -  -  -  -  -  7  7  7 
Fugitive  -  -  -  -  -  -  -  -  -  -  -  - 
Waste  -  -  -  -  -  -  -  -  -  92 088  92 088  92 088 
Total  111 594  185 880  3 900 122  537  5 320  101 205  -  -  22 211  4 418 958  -  - 
Total 
(BASIC)

 111 594  185 880  3 900 122  537  5 320  101 205  -  -  22 211  92 088  4 418 958  - 

Total 
(BASIC+)

 111 594  185 880  3 900 122  537  5 320  101 205  -  -  22 211  92 088  -  4 618 830

Energy Carriers (BASIC+)
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NB: Some ‘trends’ may be due to municipal boundary changes, improvements in data collection and the addition 
of waste-related emissions, rather than as a result of actual changes in energy consumption / emissions 
production patterns.

Sol Plaatje

KEY INDICATORS

Energy and emissions 2011 2017 Growth rates (p.a.) 2011-2017

Energy use (GJ) per person 18 23 Population 0,6%

Emissions produced (tCO2e) per person 3,4 4,4 Economy (excl. inflation) 1,0%

Energy use (GJ) per GVA (R millions) 194 241 Total energy use (GJ) 4,7%

Emissions produced (tCO2e) per GVA (R millions) 37 46 Emissions produced (tCO2e) 4,6%

Electricity use (GJ) 2,7%

General 2011 2017 Petrol use (GJ) 1,6%

Population 248 041 256 839 Private vehicles (no.) 2,5%

Population density (people per km2) 79 82 Unelectrified households -2,5%

Private vehicles per 1000 people 145 162 Households receiving FBE -6,0%

Households without formal electricity connection 9 127 7 842 Households receiving FBAE -10,9%

Households receiving Free Basic Electricity (FBE) 19 488 13 425

Households receiving Free Basic Alternative Energy (FBAE) 15 674 7 837

NB: City data may not align with other reported inventories / state of energy reports due to slight differences in 
methodology.
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NOTES     
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid. 
2) BASIC excludes air and water transport fuels / emissions.     
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).    
 

EMISSIONS BY SECTOR AND ENERGY CARRIER  

Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total (BASIC) Total (BASIC+)

Electricity  756 249  389 590  1 477 850  4 432  89 412  215 108  -  -  196 631  3 129 273  3 129 273  3 129 273 
Diesel  -  -  -  -  -  1 152 879  -  -  -  1 152 879  1 152 879  1 152 879 
Petrol  -  -  -  -  -  886 498  -  -  -  886 498  886 498  886 498 
Paraffin  29 660  -  -  -  -  -  -  -  -  29 660  29 660  29 660 
LPG  132 271  132 271  264 542  -  -  -  -  -  -  529 084  529 084  529 084 
Fuel oil  -  -  -  -  -  -  -  -  -  -  -  - 
Aviation 
gasoline

 -  -  -  -  -  -  11 116  -  -  11 116  -  11 116 

Jet fuel  -  -  -  -  -  -  100 103  -  -  100 103  -  100 103 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  71  32 562  75 816  -  -  -  -  -  -  108 449  108 449  108 449 
Wood  24 639  -  -  -  -  -  -  -  -  24 639  24 639  24 639 
Total  942 891  554 423  1 818 208  4 432  89 412  2 254 485  111 219  -  196 631  5 971 701  -  - 
Total 
(BASIC)

 942 891  554 423  1 818 208  4 432  89 412  2 254 485  -  -  196 631  -  5 860 482  - 

Total 
(BASIC+)

 942 891  554 423  1 818 208  4 432  89 412  2 254 485  111 219  -  196 631  -  -  5 971 701

Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total 
(BASIC+)

Electricity  186 460  96 057  364 377  1 093  22 045  53 037  -  -  48 481  771 549  771 549  847 443 
Diesel  -  -  -  -  -  85 934  -  -  -  85 934  85 934  85 934 
Petrol  -  -  -  -  -  61 823  -  -  -  61 823  61 823  61 823 
Paraffin  2 146  -  -  -  -  -  -  -  -  2 146  2 146  2 146 
LPG  8 368  8 368  16 737  -  -  -  -  -  -  33 473  33 473  33 473 
Fuel oil  -  -  -  -  -  -  -  -  -  -  -  - 
Aviation 
gasoline

 -  -  -  -  -  -  783  -  -  783  -  783 

Jet fuel  -  -  -  -  -  -  7 201  -  -  7 201  -  7 201 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  7  3 102  7 224  -  -  -  -  -  -  10 333  10 333  10 333 
Wood  47  -  -  -  -  -  -  -  -  47  47  47 
Fugitive  -  -  -  -  -  -  -  -  -  -  -  - 
Waste  -  -  -  -  -  -  -  -  -  156 567  156 567  156 567 
Total  197 027  107 528  388 337  1 093  22 045  200 795  7 984  -  48 481  1 129 857  -  - 
Total 
(BASIC)

 197 027  107 528  388 337  1 093  22 045  200 795  -  -  48 481  156 567  1 121 872  - 

Total 
(BASIC+)

 197 027  107 528  388 337  1 093  22 045  200 795  7 984  -  48 481  156 567  -  1 205 751

Energy Carriers (BASIC+)
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NB: Some ‘trends’ may be due to municipal boundary changes, improvements in data collection and the addition 
of waste-related emissions, rather than as a result of actual changes in energy consumption / emissions 
production patterns.

Steve Tshwete

KEY INDICATORS

Energy and emissions 2011 2017 Growth rates (p.a.) 2011-2017

Energy use (GJ) per person 84 88 Population 3,9%

Emissions produced (tCO2e) per person 16,2 15,1 Economy (excl. inflation) 2,1%

Energy use (GJ) per GVA (R millions) 510 591 Total energy use (GJ) 4,7%

Emissions produced (tCO2e) per GVA (R millions) 98 102 Emissions produced (tCO2e) 2,7%

Electricity use (GJ) 1,2%

General 2011 2017 Petrol use (GJ) 6,7%

Population 229 831 289 717 Private vehicles (no.) 2,9%

Population density (people per km2) 58 73 Unelectrified households 61,5%

Private vehicles per 1000 people 192 180 Households receiving FBE 8,8%

Households without formal electricity connection 532 9 452 Households receiving FBAE -

Households receiving Free Basic Electricity (FBE) 10 080 16 707

Households receiving Free Basic Alternative Energy (FBAE) - -

NB: City data may not align with other reported inventories / state of energy reports due to slight differences in 
methodology.
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NOTES     
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid. 
2) BASIC excludes air and water transport fuels / emissions.     
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).    
 

EMISSIONS BY SECTOR AND ENERGY CARRIER  

Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total (BASIC+)

Electricity  746 342  333 880  10 305 513  288 705  112 901  -  -  -  125 776  11 913 117  11 913 117  11 913 117 
Diesel  -  -  5 958 325  -  1 007 320  3 158 791  -  -  -  10 124 436  10 124 436  10 124 436 
Petrol  -  -  -  -  -  2 974 311  -  -  -  2 974 311  2 974 311  2 974 311 
Paraffin  44 570  -  -  -  68 183  -  -  -  -  112 752  112 752  112 752 
LPG  17 680  18 489  25 817  -  -  -  -  -  -  61 985  61 985  61 985 
Fuel oil  -  -  123 044  -  -  -  -  -  -  123 044  123 044  123 044 
Aviation 
gasoline

 -  -  -  -  -  -  -  -  -  -  -  - 

Jet fuel  -  -  -  -  -  -  -  -  -  -  -  - 
Natural gas  -  -  1 781  -  -  -  -  -  -  1 781  1 781  1 781 
Coal  56 022  -  -  284 431 865  -  -  -  -  -  284 487 886  56 022  56 022 
Wood  15 293  -  -  -  -  -  -  -  -  15 293  15 293  15 293 
Total  879 906  352 369  16 414 479  284 720 569  1 188 404  6 133 102  -  -  125 776  309 814 606  -  - 
Total 
(BASIC)

 879 906  352 369  16 414 479  288 705  1 188 404  6 133 102  -  -  125 776  -  25 382 741  - 

Total 
(BASIC+)

 879 906  352 369  16 414 479  288 705  1 188 404  6 133 102  -  -  125 776  -  -  25 382 741

Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total (BASIC) Total 
(BASIC+)

Electricity  184 017  82 321  2 540 912  71 183  27 837  -  -  -  31 011  2 937 280  2 937 280  3 228 392 
Diesel  -  -  444 128  -  75 085  235 453  -  -  -  754 665  754 665  754 665 
Petrol  -  -  -  -  -  207 425  -  -  -  207 425  207 425  207 425 
Paraffin  3 224  -  -  -  4 932  -  -  -  -  8 156  8 156  8 156 
LPG  1 119  1 170  1 633  -  -  -  -  -  -  3 922  3 922  3 922 
Fuel oil  -  -  9 578  -  -  -  -  -  -  9 578  9 578  9 578 
Aviation 
gasoline

 -  -  -  -  -  -  -  -  -  -  -  - 

Jet fuel  -  -  -  -  -  -  -  -  -  -  -  - 
Natural gas  -  -  2 444  -  -  -  -  -  -  2 444  2 444  2 444 
Coal  5 338  -  -  27 099 957  -  -  -  -  -  27 105 295  5 338  5 338 
Wood  29  -  -  -  -  -  -  -  -  29  29  29 
Fugitive  -  -  -  -  -  -  -  -  -  365 885  365 885  365 885 
Waste  -  -  -  -  -  -  -  -  -  72 297  72 297  72 297 
Total  193 726  83 491  2 998 694  27 171 140  107 854  442 879  -  -  31 011  31 466 976  -  - 
Total 
(BASIC)

 193 726  83 491  2 998 694  71 183  107 854  442 879  -  -  31 011  72 297  4 367 019  - 

Total 
(BASIC+)

 193 726  83 491  2 998 694  71 183  107 854  442 879  -  -  31 011  72 297  -  4 658 131
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NB: Some ‘trends’ may be due to municipal boundary changes, improvements in data collection and the addition 
of waste-related emissions, rather than as a result of actual changes in energy consumption / emissions 
production patterns.

Tshwane

KEY INDICATORS

Energy and emissions 2011 2017 Growth rates 2011-2017

Energy use (GJ) per person 32 30 Population 2,8%

Emissions produced (tCO2e) per person 5,6 5,6 Economy (excl. inflation) 2,4%

Energy use (GJ) per GVA (R millions) 253 249 Total energy use (GJ) 2,1%

Emissions produced (tCO2e) per GVA (R millions) 45 46 Emissions produced (tCO2e) 2,5%

Electricity use (GJ) -4,4%

General 2011 2017 Petrol use (GJ) 4,5%

Population 2 921 488 3 440 748 Private vehicles (no.) 3,2%

Population density (people per km2) 459 540 Unelectrified households -3,0%

Private vehicles per 1000 people 235 241 Households receiving FBE 28,1%

Households without formal electricity connection 145 000 121 129 Households receiving FBAE -17,0%

Households receiving Free Basic Electricity (FBE) 64 819 285 843

Households receiving Free Basic Alternative Energy (FBAE) 19 428 6 331

NB: City data may not align with other reported inventories / state of energy reports due to slight differences in 
methodology.
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NOTES
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid.
2) BASIC excludes air and water transport fuels / emissions.
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).

ERROR NOTED: Energy industry coal use and emissions was related to coke manufacture and therefore energy use / 
emissions should be captured in both BASIC and BASIC+ totals.  

EMISSIONS BY SECTOR AND ENERGY CARRIER 

Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total 
(BASIC+)

Electricity  11 321 570  7 221 296  15 340 415  164  1 128 323  225 939  -  -  7 095 633  42 333 341  42 333 341  42 333 341 
Diesel  -  -  -  -  -  26 988 193  -  -  -  26 988 193  26 988 193  26 988 193 
Petrol  -  -  -  -  -  31 404 242  -  -  -  31 404 242  31 404 242  31 404 242 
Paraffin  471 858  -  -  -  -  -  -  -  -  471 858  471 858  471 858 
LPG  699 934  699 934  1 399 867  -  -  -  -  -  -  2 799 735  2 799 735  2 799 735 
Fuel oil  -  -  137 126  -  -  -  -  -  -  137 126  137 126  137 126 
Aviation 
gasoline

 -  -  -  -  -  -  24 444  -  -  24 444  -  24 444 

Jet fuel  -  -  -  -  -  -  1 075 564  -  -  1 075 564  -  1 075 564 
Natural gas  -  -  20 793  -  -  -  -  -  -  20 793  20 793  20 793 
Coal  4 243  -  144 002  6 643 085  -  -  -  -  -  6 791 331  148 245  148 245 
Wood  224 751  -  -  -  -  -  -  -  -  224 751  224 751  224 751 
Total  12 722 356  7 921 229  17 042 203  6 643 250  1 128 323  58 618 375  1 100 007  -  7 095 633  112 271 377  -  - 
Total 
(BASIC)

 12 722 356  7 921 229  17 042 203  164  1 128 323  58 618 375  -  -  7 095 633  -  104 528 284  - 

Total 
(BASIC+)

 12 722 356  7 921 229  17 042 203  164  1 128 323  58 618 375  1 100 007  -  7 095 633  -  -  105 628 292

Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total 
(BASIC)

Total (BASIC+)

Electricity  2 791 430  1 780 472  3 782 310  41  278 198  55 707  -  -  1 749 489  10 437 646  10 437 646  11 472 113 
Diesel  -  -  -  -  -  2 011 673  -  -  -  2 011 673  2 011 673  2 011 673 
Petrol  -  -  -  -  -  2 190 100  -  -  -  2 190 100  2 190 100  2 190 100 
Paraffin  34 134  -  -  -  -  -  -  -  -  34 134  34 134  34 134 
LPG  44 282  44 282  88 565  -  -  -  -  -  -  177 129  177 129  177 129 
Fuel oil  -  -  10 674  -  -  -  -  -  -  10 674  10 674  10 674 
Aviation 
gasoline

 -  -  -  -  -  -  1 722  -  -  1 722  -  1 722 

Jet fuel  -  -  -  -  -  -  77 375  -  -  77 375  -  77 375 
Natural gas  -  -  28 536  -  -  -  -  -  -  28 536  28 536  28 536 
Coal  404  -  15 661  734 257  -  -  -  -  -  750 322  750 322  16 065 
Wood  427  -  -  -  -  -  -  -  -  427  427  427 
Fugitive  -  -  -  -  -  -  -  -  -  762  762  762 
Waste  -  -  -  -  -  -  -  -  -  3 518 014  3 518 014  3 518 014 
Total  2 870 677  1 824 754  3 925 745  734 298  278 198  4 257 481  79 097  -  1 749 489  19 238 514  -  - 
Total 
(BASIC)

 2 870 677  1 824 754  3 925 745  41  278 198  4 257 481  -  -  1 749 489  3 518 014  19 159 418  - 

Total 
(BASIC+)

 2 870 677  1 824 754  3 925 745  41  278 198  4 257 481  79 097  -  1 749 489  3 518 014  -  19 538 724



uMhlathuze

KEY INDICATORS

Energy and emissions 2011 2017 Growth rates 2011-2017

Energy use (GJ) per person - 136 Population 2,5%

Emissions produced (tCO2e) per person - 31,1 Economy (excl. inflation) 1,1%

Energy use (GJ) per GVA (R millions) - 3 365 Total energy use (GJ) -

Emissions produced (tCO2e) per GVA (R millions) - 767 Emissions produced (tCO2e) -

Electricity use (GJ) -

General 2011 2017 Petrol use (GJ) -

Population 362 778 420 719 Private vehicles (no.) 4,1%

Population density (people per km2) 294 341 Unelectrified households -

Private vehicles per 1000 people 118 130 Households receiving FBE -34,4%

Households without formal electricity connection - 6 429 Households receiving FBAE -

Households receiving Free Basic Electricity (FBE) 6 372 509

Households receiving Free Basic Alternative Energy (FBAE) - -

NB: City data may not align with other reported inventories / state of energy reports due to slight differences in 
methodology.

0

30

60

90

120

150

20172011

Energy use (GJ) 
per person

136

Energy use (GJ) per GVA 
(R millions)

0

500

1000

1500

2000

2500

3000

3500

20172011

365

0

5

10

15

20

25

30

35

20172011

Emissions produced 
(tCO2e) per person

31,1

0

100

200

300

400

500

600

700

800

20172011

Emissions produced 
(tCO2e) per GVA (R millions)

767

State of Energy in South African Cities 2020

178

No data for 2011.
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ENERGY BY SECTOR AND ENERGY CARRIER

Energy (GJ) Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total (BASIC) Total 
(BASIC+)

Electricity  869 992  645 410  49 073 357  -  55 975  32  -  -  229 919  50 874 686  50 874 686  50 874 686 
Diesel  -  -  -  -  -  3 964 538  -  -  -  3 964 538  3 964 538  3 964 538 
Petrol  -  -  -  -  -  2 272 929  -  -  -  2 272 929  2 272 929  2 272 929 
Paraffin  6 039  -  -  -  -  -  -  -  -  6 039  6 039  6 039 
LPG  64 489  64 489  128 978  -  -  -  -  -  -  257 956  257 956  257 956 
Fuel oil  -  -  -  -  -  -  -  -  -  -  -  - 
Aviation 
gasoline

 -  -  -  -  -  -  -  -  -  -  -  - 

Jet fuel  -  -  -  -  -  -  -  -  -  -  -  - 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  3 495  -  -  -  -  -  -  -  -  3 495  3 495  3 495 
Wood  46 571  -  -  -  -  -  -  -  -  46 571  46 571  46 571 
Total  990 586  709 899  49 202 335  -  55 975  6 237 499  -  -  229 919  57 426 213  -  - 
Total 
(BASIC)

 990 586  709 899  49 202 335  -  55 975  6 237 499  -  -  229 919  -  57 426 213  - 

Total 
(BASIC+)

 990 586  709 899  49 202 335  -  55 975  6 237 499  -  -  229 919  -  -  57 426 213

Emissions 
(tCO2e)

Residential Commercial & 
institutional

Industrial Energy 
industries

Agricultural Transport 
(land)

Transport 
(air)

Transport 
(water)

Losses Total Total (BASIC) Total (BASIC+)

Electricity  205 573  152 796  12 069 569  -  13 801  8  -  -  53 777  12 495 524  12 495 524  13 731 807 
Diesel  -  -  -  -  -  295 513  -  -  -  295 513  295 513  295 513 
Petrol  -  -  -  -  -  158 512  -  -  -  158 512  158 512  158 512 
Paraffin  437  -  -  -  -  -  -  -  -  437  437  437 
LPG  4 080  4 080  8 160  -  -  -  -  -  -  16 320  16 320  16 320 
Fuel oil  -  -  -  -  -  -  -  -  -  -  -  - 
Aviation 
gasoline

 -  -  -  -  -  -  -  -  -  -  -  - 

Jet fuel  -  -  -  -  -  -  -  -  -  -  -  - 
Natural gas  -  -  -  -  -  -  -  -  -  -  -  - 
Coal  333  -  -  -  -  -  -  -  -  333  333  333 
Wood  88  -  -  -  -  -  -  -  -  88  88  88 
Fugitive  -  -  -  -  -  -  -  -  -  -  -  - 
Waste  -  -  -  -  -  -  -  -  -  123 377  123 377  123 377 
Total  210 511  156 876  12 077 729  -  13 801  454 032  -  -  53 777  13 090 104  -  - 
Total (BASIC)  210 511  156 876  12 077 729  -  13 801  454 032  -  -  53 777  123 377  13 090 104  - 
Total (BASIC+)  210 511  156 876  12 077 729  -  13 801  454 032  -  -  53 777  123 377  -  14 326 388
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NOTES     
1) BASIC and BASIC+ totals exclude fuel used by / emissions produced from power generation feeding into the national grid. 
2) BASIC excludes air and water transport fuels / emissions.     
3) Fugitive emissions from coal, and oil and gas pipelines are excluded (no data available).    
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Appendix 1: Methodology Detail
Conversion Factors
Energy conversion factors
Conversion factors used to convert native units into standard energy units (Table 1) were drawn from the 
national Department of Energy.

Table 1: Energy conversion factors

Energy Carrier Energy Unit Density kg/l MJ/kg

LPG 26.7 MJ/l 0.54 49.4

Paraffin power 37.5 MJ/l 0.81 46.1

Gas Sasol 18 MJ/m3

Diesel 38.1 MJ/l 0.84 45.4

Electricity 3.6 MJ/kWh

Natural gas 41 MJ/m3

Heavy fuel oil 41.6 MJ/l 0.98 42.3

Petrol 34.2 MJ/l 0.72 47.3

Paraffin (illuminating) 37 MJ/l 0.79 47

Aviation gas 33.9 MJ/l 0.73 46.4

Jet fuel 34.3 MJ/l 0.79 43.3

Coal Eskom average 20.1 MJ/kg

Coal (general purpose) 24.3 MJ/kg

Coal (coking) 30.1 MJ/kg

Coke 27.9 MJ/kg

Coke oven gas 17.3 MJ/m3

Blast furnace gas 3.1 MJ/m3

Bagasse (wet) 7 MJ/kg

Bagasse fibre (dry) 14 MJ/kg

Biomass (wood dry typical) 17 MJ/kg

Gas Sasol (methane rich) 35 MJ/m3

Source: Department of Energy (2013), Draft 2012 Integrated Energy Planning Report, Annexure B - Model input and assumptions 
(optimisation model), Appendix A: Energy Carrier Properties.
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Emission factors (fuels)
When reporting emissions according to a GCP BASIC city-induced framework, three gases must be 
reported: carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O). Table 2 provides IPCC emission 
factors for these gases by fuel by the standard energy unit terajoule (TJ).

Table 2: Emission factors by standard energy unit (TJ)

Energy source Unit CO2 CH4 N2O CO2 (b)

Diesel kg/TJ 74,100 10 0.6

Petrol kg/TJ 69,300 10 0.6

Aviation gasoline kg/TJ 70,000 10 0.6

Jet fuel kg/TJ 71,500 10 0.6

Paraffin kg/TJ 71,900 10 0.6

Fuel oil kg/TJ 77,400 10 0.6

LPG kg/TJ 63,100 5 0.1

Natural gas kg/TJ 56,100 5 0.1

Coal kg/TJ 94,600 10 1.5

Wood kg/TJ 30 4 100,000

Source: IPCC 2006 (https://emissionfactors.com/)

When reporting emissions, all gases are reported as tonnes of carbon dioxide equivalent (tCO2e). CH4 
and N2O have a stronger global warming effect than CO2 and must be multiplied by their global warming 
potential (Table 3) to convert into CO2e. For example: 10 tonnes of CH4	=	10	x	28	=	280	tCO2e.

Table 3: Global warming potential

Global warming potential Unit

CO2 1

CH4 28

N2O 265

Source: IPCC, Fifth Assessment Report.

Some datasets are not presented in standard energy units, such as TJ or GJ, but instead use other 
“native units”, e.g. kg, litres, kWh, etc. Local energy conversion factors (Table 1) and standard international 
emissions factors (Table 2) were used to generate emission factors by native units (Table 4). The electricity 
emission factor is discussed further below.

https://emissionfactors.com/
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Table 4: Emission factors by native unit

Emission factors Amount of gas per 
unit energy

CO2 CH4 N2O CO2e

Electricity (national grid) g/kWh       887.6

Diesel g/lit 2,823.21 0.3810 0.0229 2,839.9

Petrol g/lit 2,370.06 0.3420 0.0205 2,385.1

Aviation gasoline g/lit 2,373.00 0.3390 0.0203 2,387.9

Jet fuel g/lit 2,452.45 0.3430 0.0206 2,467.5

Paraffin g/lit 2,660.30 0.3700 0.0222 2,676.5

Fuel oil g/lit 3,219.84 0.4160 0.0250 3,238.1

LPG g/lit 1,684.77 0.1335 0.0027 1,689.2

Natural gas kg/m3 2.30 0.0002 0.0000 2.3069

Natural gas kg/GJ 56.10 0.0050 0.0001 56.2665

Coal g/kg (kg/tonne) 2,298.78 0.2430 0.0365 2,315.2433

Wood g/kg (kg/tonne)   0.5100 0.0680 32.3000

Source: IPCC, DOE, Eskom, Nersa.

Emission factors (electricity)
Note that the protocol followed by national government when estimating emissions (IPCC) differs 
somewhat to that used by some cities or regions (GPC). IPCC only considers electricity-related emissions 
at the point of production (at a power plant). This is useful for national reporting, but can skew the picture 
if a large power plant is within a city’s boundaries and exporting to the national grid, and so powering 
many cities, not just the one in which it is located.

The GPC includes a framework called the territorial framework, which follows the same approach as 
the IPCC. Yet an additional framework is available: the city-induced framework, which assigns electricity 
emissions back to demand, by using an electricity emission factor. For example, if the electricity emission 
factor is 0.5 kg CO2e/kWh and a town uses 1,000,000 kWh, then the town’s emissions would be 0.5 
kg CO2e/kWh	 x	 1,000,000	 kWh	 =	 500,000	 kg	 CO2e. Unlike IPCC, this approach is blind to geographic 
boundaries, but rather considers all emissions related to the electricity feeding into the national grid.

Eskom reports an electricity emission factor for CO2, for electricity including losses (called “factor for 
total energy sold”) and excluding losses (“factor for electricity generated”). The factor excluding losses is 
the one of interest for BASIC GPC reporting, since national grid losses are largely outside a city’s control. 
BASIC+ reporting has more onerous and complete data collation requirements that include indirect 
emissions sources such as national grid losses. The focus of this report is on BASIC, not BASIC+. Eskom 
calculates this grid emissions factor excluding losses as follows:

(CO2 emissions by Eskom power plants) ÷ (total electricity generated by Eskom – electricity consumed 
by Eskom operations)

Yet this equation excludes the N2O and CH4 gases, as well as imports from SADC countries (largely from 
the Cahora Bassa hydro plant) and the impact of Independent Power Producers (IPPs) feeding into the 
national grid. The exclusion of non-Eskom power plants did not have a big impact in the past, since most 
plants feeding into the grid were Eskom plants. However, there has been a recent ramp-up in uptake of 
renewables into the national grid through the REIPPPP (Renewable Energy Power Producer Procurement 
Programme). There are also a couple of non-renewable IPPs feeding into the grid, such as Kelvin, Avon, 
Dedisa, etc. Therefore, the emissions factor calculation was adjusted as follows:
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Figure 1: Example of reported Eskom electricity output indicators

(Emissions from Eskom power plants + emissions from IPPs and imports) ÷ (total electricity generated 
by Eskom + electricity bought by Eskom from IPPs and imports for resale – electricity consumed by 
Eskom operations)

It was assumed that no emissions are associated with imports, since this is largely hydro. Wheeled 
electricity was excluded, since Eskom does not generate or sell this electricity, which is simply transferred 
across the Eskom grid from a private seller to a private buyer.

Eskom	specifies	the	volume	of	electricity	bought	from	IPPs	(Figure	1),	but	not	if	it	is	renewable	or	otherwise.	
The REIPPPP reports1 provide the volume of renewable electricity generated. It was assumed that no 
emissions are associated with this share of electricity. The remainder of electricity bought by Eskom from 
IPPs, once this renewable amount was subtracted, was assigned as non-renewable. An emissions factor 
of 0.85 kg CO2e/kWh was assumed, based on the result of a study on IPP emissions in 2011/122 and the 
assumption that most IPPs were non-renewable in that year.

N2O	 emissions	 related	 to	 Eskom	 plants	 are	 reported	 within	 Eskom’s	 integrated	 reports	 (Figure  2).	 CH4 
emissions related to Eskom power plants were calculated based on the total amount of diesel, jet fuel and 
coal consumed by Eskom’s power plants, as reported by Eskom in their CDM calculations3, and CH4 IPCC 
emission factors for these fuels (Table 4)

Some municipalities buy electricity directly from IPPs (or small-scale embedded generation) or generate 
electricity	 from	 their	 own	 plants.	 For	 example,	 Johannesburg	 buys	 from	 Kelvin	 coal-fired	 power	 plant.	

1 Available here: https://ipp-projects.co.za/Publications.
2 MAC Consulting. 2013. South Africa’s Grid Emission Factor. Link: https://www.nbi.org.za/wp-content/uploads/2016/08/

South-Africas-Grid-Emission-Factor-Mar-13.pdf.
3 Can be found on Eskom’s website, under Our Company / Sustainable Development / CDM calculations. Link: https://www.

eskom.co.za/OurCompany/SustainableDevelopment/Pages/CDM_Calculations.aspx.

Figure 2: Example of reported Eskom environmental indicators

https://ipp-projects.co.za/Publications
https://www.nbi.org.za/wp-content/uploads/2016/08/
https://www
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Emissions from these plants were calculated as follows:

Electricity bought from IPPs or SSEG, or generated by municipal-owned plants (by power plant type) x 
emission factor (by power plant type)

Emission factors used for electricity by power plant type are presented in Table 5.

Table 5: Emission factors for electricity generated by power plant type

Power plant type kg CO2e/kWh Source

Renewable (waste to energy, bagasse, wind, solar, etc.) 0.000 Assumption

Diesel or (jet) kerosene 0.821 https://blueskymodel.org/kilowatt-
hourCoal 0.909

Natural gas 0.465

Allocation of Liquid Petroleum Fuels by Municipality
Liquid fuel sales data are captured by magisterial district. Table 6 shows the allocation of magisterial 
districts to the municipalities contained within this report.

Table 6: Allocation of magisterial districts by municipality

Province Local municipality Magisterial district

Eastern Cape Buffalo City East London

Eastern Cape Buffalo City King William’s Town

Eastern Cape Buffalo City Mdantsane

Eastern Cape Buffalo City Zwelithsa

Western Cape Cape Town Simonstown

Western Cape Cape Town Wynberg

Western Cape Cape Town Cape Town

Western Cape Cape Town Goodwood

Western Cape Cape Town Bellville

Western Cape Cape Town Kuilsrivier

Western Cape Cape Town Strand

Western Cape Drakenstein Wellington

Western Cape Drakenstein Paarl

Gauteng Ekurhuleni Alberton

Gauteng Ekurhuleni Benoni

Gauteng Ekurhuleni Boksburg

Gauteng Ekurhuleni Brakpan

Gauteng Ekurhuleni Germiston

Gauteng Ekurhuleni Kempton Park

Gauteng Ekurhuleni Nigel

Gauteng Ekurhuleni Randburg

Gauteng Ekurhuleni Springs

KwaZulu-Natal eThekwini Camperdown

KwaZulu-Natal eThekwini Chatsworth

KwaZulu-Natal eThekwini Durban

KwaZulu-Natal eThekwini Inanda

https://blueskymodel.org/kilowatt-Coal0.909
https://blueskymodel.org/kilowatt-Coal0.909
https://blueskymodel.org/kilowatt-Coal0.909
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Province Local municipality Magisterial district

KwaZulu-Natal eThekwini Ntuzuma

KwaZulu-Natal eThekwini Pinetown

KwaZulu-Natal eThekwini Umlazi

Western Cape George George

Western Cape George Uniondale

Gauteng Johannesburg Johannesburg

Gauteng Johannesburg Randburg

Gauteng Johannesburg Roodepoort

Gauteng Johannesburg Soweto

Eastern Cape King Sabata Dalindyebo Mqanduli

Eastern Cape King Sabata Dalindyebo Umtata

KwaZulu-Natal KwaDukuza Lower Tugela

Free State Mangaung Bloemfontein

Free State Mangaung Botshabelo

Free State Mangaung Thaba ’Nchu

Free State Mangaung Wepener

Mpumalanga Mbombela Barberton

Mpumalanga Mbombela Nsikazi (Kangwane)

Mpumalanga Mbombela White River

KwaZulu-Natal Msunduzi Pietermaritzburg

Eastern Cape Nelson Mandela Bay Port Elizabeth

Eastern Cape Nelson Mandela Bay Uitenhage

Limpopo Polokwane Polokwane (Pietersburg)  
(north of tropic of Capricorn)

Limpopo Polokwane Polokwane (Pietersburg)  
(south of tropic of Capricorn)

Limpopo Polokwane Seshego

Limpopo Polokwane Thabamoopo

North West Rustenburg Bafokeng

North West Rustenburg Rustenburg

Western Cape Saldanha Bay Hopefield

Western Cape Saldanha Bay Vredenburg

Northern Cape Sol Plaatje Kimberley

Mpumalanga Steve Tshwete Middelburg

Gauteng Tshwane Bronkhorstspruit

Gauteng Tshwane Cullinan

Gauteng Tshwane Pretoria

Gauteng Tshwane Soshanguve

Gauteng Tshwane Wonderboom

KwaZulu-Natal uMhlathuze Lower Umfolozi
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Household Fuel Use Calculations
The	amount	of	paraffin,	LPG	and	wood	used	by	households	within	a	city	was	calculated	by	multiplying	the	
number of households using each fuel as the main energy source for lighting, cooking or heating by the 
amount of fuel used per household per year. For example:

(Number of households using wood for lighting + number of households using wood for cooking + 
number of households using wood for space heating) x average amount of wood used per household 
per year for all end-uses

The last municipal-level data available for household numbers using each fuel is the Stats SA Census 
2011, which is rather old. These numbers were scaled to 2017, using the growth rate in the number of 
urban households using each fuel in the relevant province (Table 7). Fuel-use intensities were drawn from 
various sources and are presented in Table 8.

Table 7: Change in household fuel use patterns by province

Urban households using each fuel for 
lighting, cooking, space heating

Absolute growth in number of households using each fuel (%)

Gas Paraffin Coal Wood

Western Cape 86% -13% -51% 2%

Eastern Cape 90% -38% -38% -15%

Northern Cape 195% -36% -90% -16%

Free State 80% -24% -45% 88%

KwaZulu-Natal 133% -37% 177% 5%

North West 93% -38% -83% -45%

Gauteng 130% -11% -26% -17%

Mpumalanga 108% 31% -23% -35%

Limpopo 16% -68% 14% 17%

Source: Stats SA, General Household Surveys.

Table 8: Household energy intensities

Fuel intensities Value Source

LPG
(lit/household/month)

18.6 SEA (2017), Draft City of Johannesburg Status Quo Report. 
(converted from 9.5 kg/household/month)

Paraffin
(lit/household/month)

7.8 SEA (2017), Draft City of Johannesburg Status Quo Report.

Coal
(kg/household/day)

0.3 ERC, Polokwane Long-range Energy Alternatives Planning 
model (based on 2.9 GJ/household/year).
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Waste Emissions Calculations
Waste emissions data was drawn from emissions inventories, where available. The following sub-sections 
explains the methodology used where data was not available.

Solid waste
Solid waste emissions were calculated using the methane commitment method. The equations are 
provided in Table 9, while default factors are in Table 10.

Table 9: Landfill/dumpsite methane emissions calculations

# Factor Equation

1. Degradable organic carbon (%) (0.15 x fraction of waste that is food) + (0.2 x fraction of waste that is garden 
waste) + (0.4 x fraction of waste that is paper) + (0.43 x fraction of waste 
that is wood) + (0.24 x fraction of waste that is textiles) + (0.15 x fraction of 
waste that is industrial waste)

2. Methane generation potential 
(kg/tonne)

Methane correction factor x degradable organic carbon x fraction of 
degradable organic carbon that doesn’t degrade x fraction of methane in 
landfill gas x ratio between methane and carbon

3. Methane emissions (kg) Amount of waste (tonnes) x methane generation potential x (1 – fraction of 
methane recovered / flared from landfill) x (1 – oxidation factor)

Table 10: Solid waste calculation assumptions

Fraction of methane recovered/flared

Fraction of methane recovered/flared Assumed 0% in most cases

Oxidation factor

Well-managed landfills 0.1

Unmanaged landfills 0.0

Methane correction factor

Managed landfills (have vent pipes) 1.0

Unmanaged landfills (≥5m deep) 0.8

Unmanaged landfills (<5m deep) 0.4

Uncategorised landfill 0.6

Other

Fraction of degradable organic carbon that doesn’t degrade 0.6

Fraction of methane in landfill gas 0.5 (usually 0.4–0.6)

Ratio between methane and carbon 16/12

Source: IPCC/GPC (aside from methane recovered proportion, which is an assumption).

The total amount of waste generated was sourced either directly from the city or, in most cases, estimated 
based on the local population and an average amount of waste generated per person per year, using data 
from the National Waste Information Baseline Report 2012 (Table 11) as a proxy. A caveat is that the proxy 
data likely underestimates the amount of waste within urban centres, since waste generation is higher in 
urban areas when compared with rural areas.
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Table 11: Waste generation by province

Province kg/person/year

Western Cape 675

Eastern Cape 113

Northern Cape 547

Free State 199

KwaZulu-Natal 158

North West 68

Gauteng 761

Mpumalanga 518

Limpopo 103

Source: DEA (2012) National Waste Information Baseline Report, Appendix C: Literature Review (Table 5).

Waste characterisation proxy data was sourced from the National Waste Information Baseline Report 
2012 data appendices (Table 12). Data was not available for all regions of interest, in which case the 
closest representative region was chosen. It was assumed that organic waste was split as 2/3 food and 
1/3 garden or park waste.

Table 12: Domestic waste composition by weight

Municipality Organic Paper Other Plastic Glass Metals

Cape Town (1999) 45 19 9 13 9 6

Cape Town (2007) 12 34 14 14 17 8

Cape Town (2011) 39 20 5 18 11 7

Cape Winelands DM (2007) 17 34 17 19 7 6

Cape Winelands DM (2011) 29 26 13 18 8 6

Central Karoo DM (2007) 12 24 22 23 11 9

Central Karoo DM (2011) 14 28 6 28 13 11

West Coast DM (2011) 18 19 23 27 6 7

Overberg DM (2011) 24 22 33 10 5 6

Eden District (2011) 32 13 2 33 10 10

Polokwane LM (2007) 40 19 0 18 12 10

Sol Plaatjie LM (2010) 10 21 39 18 10 3

Lejwelepustwa DM (2011) 31 13 27 15 9 5

Mangaung LM (2001) 53 15 10 9 7 6

Johannesburg (2001) 36 17 30 10 5 3

Johannesburg (2003) n/a 9 n/a 5 6 2

Mafikeng LM (2011) 10 4 61 7 14 4

Southern DM (2004) 58 11 14 9 6 2

Bophirima DM (2004) 58 11 14 9 6 2

Ngaka Modirti Molema DM (2004) 58 11 14 9 6 2

Bonjanala Platinum DM (2004) 58 11 14 9 6 2

uMgungundlovu DM, Urban (2010) 36 17 28 10 6 3

uMgungundlovu DM, Rural (2010) 37 11 25 9 12 6

Source: DEA (2012) National Waste Information Baseline Report, Appendix C: Literature Review (Table 6)
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Wastewater
Wastewater emissions methane and nitrous oxide calculations (Table 14 and Table 15 respectively) were 
based on those found in the C40 CIRIS tool, which – in turn – were based on GPC and IPCC methodology.

The proportions of wastewater treatment (as per Table 14) were drawn from Stats SA Census 2011. The 
allocation of Stats SA treatment categories is shown in Table 13.

Table 13: Wastewater treatment categories

Stats SA category Summary category

None None

Flush toilet (connected to sewerage system) Aerobic treatment plant

Flush toilet (with septic tank) Septic system

Pit latrine with ventilation (VIP) Latrine

Pit latrine without ventilation Latrine

Bucket latrine Latrine

Other Other

Unspecified Other

Chemical toilet Other

Table 14: Calculating wastewater methane emissions

Methane emissions No 
treatment

Aerobic 
treatment 
plant1

Septic 
system

Latrine2 Source

Proportion of treatment method 7% 70% 2% 21% Stats SA

Population 857 188 Stats SA or local municipality

Biochemical oxygen demand 
(BOD) (g/person/day)

37 IPCC value for Africa

Correction factor for industrial 
BOD (collected wastewater)

1.25 GPC

Days per year 365 N/A

Organic content in domestic 
wastewater (kg BOD p.a.)

14 470 398 Calculation: Population x BOD/1000 x 
BOD correction factor x days per year

Maximum methane-producing 
capacity (kg CH4/kg BOD)

0.6 IPCC

Methane correction factor 10% 30% 50% 50% GPC

Emissions factor (kg CH4/kg BOD) 0.00437 0.12546 0.00746 0.06157 Calculation: Maximum methane-
producing capacity x methane 
correction factor x Proportion of 
treatment method

Methane emissions (t CH4) 63.3 1 815.4 107.9 891.0 Calculation: (Organic content in 
domestic wastewater x emissions 
factor) / 1000

Methane emissions by treatment 
type (t CO2e)

1 772 50 833 3 021 24 948 Calculation: Methane emissions x 
global warming potential of methane

Methane emissions, 
total (t CO2e)

80 574 Calculation: Sum of methane 
emissions by treatment type

Notes: 1 Assume overloaded. 2 Assume dry climate, many users.
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Table 15: Calculating wastewater nitrous oxide emissions

Nitrous oxide emissions Value Source

Population 857 188 Stats SA or local municipality

Protein consumption (kg/person/year) 29.93 GPC CIRIS, sourced from  
http://faostat3.fao.org/download/D/FS/E (average 
for South Africa)

Factor to adjust for non-consumed protein, in 
countries with no organic garbage disposal via 
sinks (such as in South Africa)

1.1 GPC

Fraction of nitrogen in protein (kg N/kg protein) 0.16 GPC

Factor for industrial / commercial co-
discharged protein into sewer system

1.25 GPC

Nitrogen removal with sludge (kg N/year) 0 Assumption

Emissions factor for N2O from discharged to 
wastewater (kg N2O-N per kg N2O)

0.005 GPC

Conversion of kg N2O-N into kg N2O 1.57 GPC

Nitrous oxide emissions (t N2O) 44 Calculation: (Population x protein consumption 
x fraction of nitrogen in protein x factor to adjust 
for non-consumed protein x factor for industrial/
commercial co-discharged protein) – nitrogen 
removal with sludge) x emissions factor for N2O 
from discharged wastewater x (conversion of 
N2O-N into N2O)/1000

Nitrous oxide emissions (t CO2e) 11 752 Calculation: Nitrous oxide emissions x nitrous 
oxide global warming potential

http://faostat3.fao.org/download/D/FS/E
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Appendix 2: Key Sea Research Documents and Reports
Since its inception in 2000, Sustainable Energy Africa (SEA) has been supporting South African 
municipalities with sustainable energy transitions. Through the two decades of engagement with 
municipalities,	 SEA	 has	 built	 up	 a	 range	 and	 depth	 of	 experience	 in	 this	 field,	 covering	 all	 sectors:	
residential, commerce, industry, transport and local government.

SEA’s overarching objective is to promote the development of an equitable low carbon, clean energy 
economy	 throughout	 Southern	 Africa.	 This	 includes	 more	 efficient	 use	 of	 energy,	 transition	 to	 more	
sustainable energies such as solar PV, access to safe and affordable energy for all, and a holistic view of 
sustainable development.

While SEA works with all three spheres of government, the organisation has a particular focus on local 
government, which is the seat of delivery and where capacity shortages are often most severe. 

SEA has been instrumental in bringing the concept of energy (as opposed to just electricity) thinking into 
city planning and strategy. In SEA’s early years, much of the work was about making the energy picture in 
cities	visible.	More	recent	work	has	focused	specifically	on	the	implementation	of	sustainable	energy	and	
climate change programmes and strategies, particularly through capacity building and technical support 
for City staff, as well as addressing a range of other barriers to effective implementation.

SEA works closely with the South African Local Government Association and the South African Cities 
Network to inform the research and support needs for Cities. These needs emerge directly out of the 
concerns,	barriers	and	issues	identified	by	City	partners,	and	feeds	back	into	their	work	and	networks,	
where it is oriented to be of direct, practical value to Cities. This work also contributes enormously to 
SEA’s ability to put together a State of Energy in South African Cities reports.

Key, recent research and development work that SEA has engaged with, which informs this initiative, 
includes:

Energy efficiency
1. Guide for Energy Savings in Motor-Driven Systems at Municipal Wastewater Treatment Plants

http://www.cityenergy.org.za/uploads/resource_488.pdf

2. Adapt and Save. Implementing Municipal Energy Management Systems.
http://www.cityenergy.org.za/uploads/resource_486.pdf

Renewable energy
1. Metering for Small-Scale Embedded Generation Information to Help Municipalities Understand and

Procure Suitable SSEG Metering Systems
https://www.sseg.org.za/wp-content/uploads/2019/03/SSEG-Metering-Guide-for-Municipalities.
pdf

2. Small-Scale Embedded Generation (SSEG) Tariff Guidelines https://www.sseg.org.za/wp-content/
uploads/2019/07/SSEG-Tariff-Guidelines.pdf

3. The Impact of Small-Scale Embedded Generation on Municipal Revenue
https://www.sseg.org.za/wp-content/uploads/2019/10/The-Impact-of-SSEG-on-Municipal-
Revenue.pdf

http://www.cityenergy.org.za/uploads/resource_488.pdf
http://www.cityenergy.org.za/uploads/resource_486.pdf
https://www.sseg.org.za/wp-content/uploads/2019/03/SSEG-Metering-Guide-for-Municipalities
https://www.sseg.org.za/wp-content/
https://www.sseg.org.za/wp-content/uploads/2019/10/The-Impact-of-SSEG-on-Municipal-Revenue.pdf
https://www.sseg.org.za/wp-content/uploads/2019/10/The-Impact-of-SSEG-on-Municipal-Revenue.pdf
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4.	 Grid	Impact	Study	Specification	Guide	 
https://www.sseg.org.za/wp-content/uploads/2020/10/Grid-Impact-Study-Specification-Guide-v3.docx	

5. Wheeling Discussion Paper: A Guide For Municipal Distributors  
https://www.sseg.org.za/wp-content/uploads/2020/10/Wheeling-Discussion-Paper-March-2020.pdf 

Net zero carbon buildings 
1. Cost Model Comparing ‘Green’ And Standard Buildings  

http://www.cityenergy.org.za/getfile.php?id=469&category=2	

2. New Building Emissions Model http://www.cityenergy.org.za/getfile.php?id=485&category=2	

3. A Guide to Developing Net Zero Carbon Buildings in South Africa http://www.cityenergy.org.za/getfile.
php?id=495&category=2

Energy poverty
1. Alternative Household Energy Technologies http://www.cityenergy.org.za/uploads/resource_421.pdf 

2. Interim	Off-Grid	Solar	Electricity	for	Un-Electrified	Informal	Settlements	 
http://www.cityenergy.org.za/uploads/resource_460.pdf 

3. Energy Poverty and Gender in Urban South Africa  
http://www.cityenergy.org.za/uploads/resource_432.pdf 

4. (Modelling) The Financial Case for Rooftop Solar PV in Low- And Mid-income Households in South Africa  
https://www.sseg.org.za/wp-content/uploads/2019/10/Low-and-Mid-Income-Household-SSEG-Model-
Report-FINAL-final.pdf 

Data
1. State of Energy in South African Cities report 2006 http://www.cityenergy.org.za/getfile.

php?id=495&category=2

2. State of Energy in South African Cities report 2011  
http://www.cityenergy.org.za/getfile.php?id=83&category=1	

3. State of Energy in South African Cities report 2015  
http://www.cityenergy.org.za/getfile.php?id=322&category=1	

4. Guide to Data Collection and Collation for a Greenhouse Gas Inventory http://www.cityenergy.org.za/
uploads/resource_422.pdf 

5. City-wide Mitigation Potential for South Africa: 
Technical Report http://www.cityenergy.org.za/uploads/resource_444.pdf and Decision-makers Report 
http://www.cityenergy.org.za/uploads/resource_487.pdf 

6. Energy Use Modelling reports for: 
Polokwane http://www.africancityenergy.org/uploads/resource_124.pdf  
Cape Town https://www.africancityenergy.org/uploads/resource_121.pdf 

https://www.sseg.org.za/wp-content/uploads/2020/10/Grid-Impact-Study-Specification-Guide-v3.docx
https://www.sseg.org.za/wp-content/uploads/2020/10/Wheeling-Discussion-Paper-March-2020.pdf
http://www.cityenergy.org.za/getfile.php?id=469&category=2
http://www.cityenergy.org.za/getfile.php?id=485&category=2
http://www.cityenergy.org.za/getfile
http://www.cityenergy.org.za/uploads/resource_421.pdf
http://www.cityenergy.org.za/uploads/resource_460.pdf
http://www.cityenergy.org.za/uploads/resource_432.pdf
https://www.sseg.org.za/wp-content/uploads/2019/10/Low-and-Mid-Income-Household-SSEG-Model-Report-FINAL-final.pdf
https://www.sseg.org.za/wp-content/uploads/2019/10/Low-and-Mid-Income-Household-SSEG-Model-Report-FINAL-final.pdf
http://www.cityenergy.org.za/getfile
http://www.cityenergy.org.za/getfile.php?id=83&category=1
http://www.cityenergy.org.za/getfile.php?id=322&category=1
http://www.cityenergy.org.za/
http://www.cityenergy.org.za/uploads/resource_444.pdf
http://www.cityenergy.org.za/uploads/resource_487.pdf
http://www.africancityenergy.org/uploads/resource_124.pdf
https://www.africancityenergy.org/uploads/resource_121.pdf
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7. Battery Electric Passenger Car GHG Emissions vs Conventional Passenger Car GHG Emissions: 
Technical Brief http://www.cityenergy.org.za/uploads/resource_401.pdf and Calculator http://www.
cityenergy.org.za/getfile.php?id=400&category=7

8. Well-to-Wheels Greenhouse Gas Emissions and Energy Comparison between Battery Electric 
Vehicles, non-Plug in Hybrids and Conventional Passenger Cars for South Africa  
http://www.cityenergy.org.za/uploads/resource_401.pdf 

General
1. Sustainable Energy Solutions for South African Local Government  

http://www.cityenergy.org.za/uploads/resource_434.pdf 

2. Multi-level	Climate	Governance	in	South	Africa:	Catalysing	finance	for	local	climate	action	 
https://www.localclimateaction.org/sites/localclimateaction.org/files/documents/v-led_south_
africa_country_study.pdf 

All related reports can be found online on www.cityenergy.org.za or www.sustainable.org.za 

http://www.cityenergy.org.za/uploads/resource_401.pdf
http://www
http://www.cityenergy.org.za/uploads/resource_401.pdf
http://www.cityenergy.org.za/uploads/resource_434.pdf
https://www.localclimateaction.org/sites/localclimateaction.org/files/documents/v-led_south_
http://www.cityenergy.org.za
http://www.sustainable.org.za
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Appendix 3: Update on National Polices Relevant 
to Sustainable Urban Development
Electricity Regulation Act 4 of 2006 (ERA) Schedule 2: Licensing exemption and registration notice 
(DMRE, 2020). The amendment of Schedule 2 of the Electricity Regulation Act 2006 published on 26 
March  2020	 (Government	 Gazette 43151), is a critical legislative document for small scale embedded 
generation (SSEG) in South Africa. It specifies the conditions for SSEG licence exemption and registration with 
NERSA. Schedule 2 also specifies that SSEG power may be wheeled across the network, but only to “related 
customers”, and in such circumstances a connection agreement must be in place with the distributor. NERSA has 
specified the process for registering SSEG systems (NERSA, 2018), and is currently working on the development 
of SSEG Regulatory Rules, which will likely clarify SSEG application processes and tariffs, amongst other areas.

Integrated Resource Plan (IRP) 2019 (DMRE, 2019). The IRP 2019 is an update from the previous IRPs in 
2010 and 2012. It	allocates	a	significant	role	for	new	renewable	energy	generation	(solar PV	and	wind)	by	
2030, as well as a growing distributed generation allocation. This “distributed generation” category covers 
embedded generation between 1 and 10 MW, with an allocation of 500MW per year. Coal remains part 
of the energy mix in 2030, although with a reducing role. SSEG (<1MW) is not quantitatively included, 
but is considered to be included in the demand forecasts used. From a municipal distributor and SSEG 
viewpoint, the IRP provides limited details of the potential of SSEG contribution to the energy mix and cost 
implications for distributors, including potential impacts of storage within distribution networks. 

The State of the Nation Address (SONA 2020). President Cyril Ramaphosa announced measures that 
government	 would	 take	 to	 rapidly	 and	 significantly	 change	 the	 trajectory	 of	 energy	 generation	 in	 the	
country, including: 

 y Bringing more renewable energy, natural gas, hydro- power and battery storage into the energy mix 
through the IRP 2019.

 y Procuring emergency power from projects that can deliver electricity into the grid within 3–12 
months of approval.

 y Generating own-use power, with NERSA continuing to register small-scale distributed generation for 
own	use	of	under	one MW,	for	which	no	licence	is	required.

 y Enabling municipalities to procure their own power directly or from independent power 
producers (IPPs).

Renewable Energy IPP Procurement Programme 2015 (DOE, 2015). The determination under 
Section34(1) of ERA (2006) made provision for 6300 megawatts (MW) to be procured by Eskom from 
renewable	energy	sources	,	 including	wind,	solar	PV,	biogas	and	landfill	gas.	This	is	 in	accordance	with	
the capacity allocated to certain renewable energy technologies, as per the IRP for Electricity 2010–2030 
(published as GN40 of 06 May 2011 in Government Gazette No.34263). This determination was further 
amended on 25 September 2020 (DMRE, 2020) to include the procurement of 513 megawatts, generated 
from storage for the year 2022; the procurement of 3000 megawatts, generated from gas for the years 
2024–2027; and a further 1500 megawatts, generated from coal for the years 2023–2027 in accordance 
with the IRP 2019–2030.

Gas IPP Procurement Programme 2015 and amendment of the base-load IPP Procurement Programme 
2012 (DOE, 2015) and medium-term risk mitigation project IPP Procurement Programme 2021 
Determinations. This amendment allows for the procurement of an increased capacity of gas in accordance 
with the IRP 2010–2030 requirements and to provide further guidelines on how the procurement of gas 
from IPPs would be undertaken. The procurement of gas would also be made in conjunction with new 
generation capacity needs for the grid. This determination limits procurement of gas to Eskom only.
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Amendment of Electricity Regulation Act (2006) regulations on new generation capacity, 2011 (DOE, 
2020) (Government Gazette No. 1093). This provides for the amendment of Regulation 5, which provides 
that a municipality as an organ of state would be permitted, by applying to the Minister, to procure or buy 
new generation capacity in accordance with the IRP 2019–2030. Municipalities are required to conduct 
and submit a feasibility study of where the new generation capacity would be developed or procured, in 
line with the Section 76(a) of the Municipal Systems Act. The municipality would also need to submit proof 
of compliance with Section 120 of the Municipal Finance Management Act and the Municipal Public-
Private Partnership Regulations of 2005, should it decide to deliver the new generation project through 
an external mechanism. All of these developments should be in line with the municipality’s integrated 
development plan.

Draft Post-2015 National Energy Efficiency Strategy (NEES) (DOE, 2016) which has been drawn from the 
NEES 2005, which derived its mandate from the White Paper on Energy Policy (1998) and its subsequent 
revision	in	2011.	The	NEES	2005	provided	the	baseline	for	the	national	energy	efficiency	targets.	From	this,	
in	2014,	the	Energy	Efficiency	Target	Monitoring	System	was	established	to	monitor	the	progress	made	
towards meeting the original targets (based on a year 2000 baseline). The results of the analysis, which 
relied	largely	on	existing	data,	confirmed	that	significant	progress	was	made	between	2000	and	2012	in	
improving energy intensity, exceeding expectations for most sectors. The current strategy, published in 
2015,	aims	to	build	on	these	achievements,	striving	to	simulate	further	energy	efficiency	improvements	
through	a	combination	of	fiscal	and	financial	incentives	and	an	enabling	legal	regulatory	framework.	The	
strategy has been framed to complement the policies and strategies of the Department of Environment 
Affairs (DEA), the Department of Public Works (DPW), the Department of Science and Technology (DST), 
Department of Trade and Industry (DTI), Department of Transport (DOT) and the National Treasury.

Green Transport Strategy for South Africa (2018–2050) (DOT, 2018). The strategy acknowledges the 
contribution of transport in the green economy, the promotion of green sustainable mobility and the 
uptake	of	cleaner	and	more	efficient	technologies.	Through	the	strategy,	 the	DOT	aims	to	 implement	a	
basket of measures that will reduce GHG emissions from the transport sector by 5% by 2050; reduce 
the environmental and human health impacts associated with the transport sector, resulting in a more 
resilient	sector;	and	contribute	significantly	to	national	efforts	aimed	at	decreasing	emissions	in	line	with	
the country’s nationally determined contributions.

Integrated Urban Development Framework (IUDF) (CoGTA, 2016). The IUDF responds to Goal 11 of the 
post-2015 Sustainable Development Goals (SDGs): Making cities and human settlements inclusive, safe, 
resilient and sustainable. The IUDF’s overall outcome is to transform the spatial space in South African 
cities and towns into a sustainable growth model of compact, connected and coordinated spaces. It is 
premised upon four main strategic goals which inform the priority objectives of its nine policy levers. These 
levers speak to integrated urban planning and development; transport human settlements; integrated 
infrastructure	network	systems	and	efficient	land	governance	and	financial	reform.	The	combined	levers	
seek to address the structural drivers that maintain the status quo.

Climate Change Bill (DEFF, 2018). The Bill is an important step to giving much-needed traction to climate 
change to enable long-term accountability of the state as a whole, distinguished by the three spheres 
of government. Its purpose is to build an effective climate change response and ensure the long-term, 
just transition to a climate resilient and lower carbon economy and society. The Bill further address the 
matters relating to the national adaptation to impacts of climate change, greenhouse gas emissions 
and removals, and policy alignment and institutional arrangements. It provides for the coordinated and 
integrated response to climate change and its impacts by all spheres of government in accordance with 
the principles of cooperative governance.
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Appendix 4: Statistical almanac
Municipality Buffalo City Cape Town Ekurhuleni eThekwini Johannesburg Mangaung Nelson 

Mandela Bay
Tshwane Drakenstein George Mbombela Polokwane Sol Plaatje Rustenburg Saldanha Bay Steve Tshwete Msunduzi uMhlathuze King Sabata 

Dalindyebo
KwaDukuza All study cities N/A

Type Year Metro Metro Metro Metro Metro Metro Metro Metro Secondary Secondary Secondary Secondary Secondary Industrial Industrial Industrial Industrial Industrial Small Small Metro Secondary Industrial Small National
Energy

Energy per person (GJ/
person)

2004 26 44 61 39 37 27 30 55 No data No data No data 34 32 No data 374 No data 52 167 13 No data 43 33 119 13 51
2007 30 37 40 36 37 No data 31 45 No data No data 22 17 23 No data 297 No data 41 No data No data No data 37 20 70 No data 59
2011 33 37 34 42 33 23 31 40 33 23 21 26 26 104 345 88 Incomplete Incomplete 11 24 36 25 60 15 51
2017 33 35 33 44 32 23 32 30 27 21 13 23 23 82 288 88 32 136 9 20 34 20 88 13 48

Energy per GVA (GJ/constant 
2010 ZAR millions)

2004 503 653 1 110 607 388 415 491 444 No data No data No data 138 432 No data 5 176 No data 1 253 6 019 363 No data 574 103 1 202 284 1 281
2007 557 566 678 547 395 No data 498 458 No data No data 291 281 373 No data 3 951 No data 993 No data No data No data 489 242 470 0 1 354
2011 627 559 631 595 375 355 531 461 644 437 323 502 415 1 539 5 546 775 Incomplete Incomplete 315 1 102 501 435 1 036 502 1 015
2017 641 525 589 601 406 322 556 363 496 399 185 438 351 1 451 5 030 861 705 4 902 278 1 003 483 338 1 653 460 962

Total energy consumption, 
BASIC (GJ)

2004 18 226 570 135 791 249 167 319 123 127 271 937 130 941 453 18 181 414 30 092 498 92 323 596 No data No data No data 4 332 903 6 274 145 No data 29 638 927 No data 29 100 933 60 263 447 5 473 868 No data 720 147 840 10 607 048 119 003 307 5 473 868 2 377 151 130
2007 21 430 786 127 645 128 109 679 907 123 705 214 142 612 254 No data 32 191 176 104 513 830 No data No data 11 684 300 9 619 878 5 642 450 No data 23 477 790 No data 25 034 993 No data No data No data 661 778 295 26 946 628 48 512 783 0 2 807 732 428
2011 25 625 280 136 780 394 109 317 354 145 356 200 145 075 479 18 195 652 36 208 658 115 599 519 8 209 694 4 483 452 14 027 580 18 759 215 6 521 991 57 307 641 34 188 849 20 140 044 Incomplete Incomplete 5 063 893 5 487 324 732 158 537 52 001 933 111 636 534 10 551 217 2 614 453 247
2017 28 660 819 145 264 024 113 326 590 164 985 420 174 314 131 18 529 434 41 096 908 104 528 284 7 174 175 4 341 968 9 022 856 18 626 441 5 860 482 53 116 204 32 779 430 25 382 741 21 837 477 57 426 213 4 675 327 5 684 788 790 705 609 45 025 923 190 542 065 10 360 115 2 733 358 022

Energy consumption as a 
share of national (%)

2004 0,8% 5,7% 7,0% 5,4% 5,5% 0,8% 1,3% 3,9% No data No data No data 0,2% 0,3% No data 1,2% No data 1,2% 2,5% 0,2% No data 30,3% 0,4% 5,0% 0,2% 100%
2007 0,8% 4,5% 3,9% 4,4% 5,1% No data 1,1% 3,7% No data No data 0,4% 0,3% 0,2% No data 0,8% No data 0,9% No data No data No data 23,6% 1,0% 1,7% 0,0% 100%
2011 1,0% 5,2% 4,2% 5,6% 5,5% 0,7% 1,4% 4,4% 0,3% 0,2% 0,5% 0,7% 0,2% 2,2% 1,3% 0,8% Incomplete Incomplete 0,2% 0,2% 28,0% 2,0% 4,3% 0,4% 100%
2017 1,0% 5,3% 4,1% 6,0% 6,4% 0,7% 1,5% 3,8% 0,3% 0,2% 0,3% 0,7% 0,2% 1,9% 1,2% 0,9% 0,8% 2,1% 0,2% 0,2% 28,9% 1,6% 7,0% 0,4% 100%

Electricity consumption (GJ)

2004 4 700 046 42 746 400 45 865 411 38 429 919 44 895 773 5 028 098 11 044 793 28 564 243 No data No data No data 1 394 377 1 850 972 No data 5 643 076 No data 5 335 985 53 418 470 1 382 254 No data 221 274 683 3 245 349 64 397 531 1 382 254 686 841 560
2007 4 652 112 48 576 102 55 802 917 39 328 763 52 493 812 No data 11 133 645 42 497 981 No data No data 1 204 936 1 842 075 1 338 037 No data 4 021 563 No data 6 447 101 No data No data No data 254 485 332 4 385 048 10 468 664 No data 786 152 591
2011 6 263 430 46 792 716 39 547 868 42 365 652 58 839 270 6 088 331 13 690 099 46 081 807 3 692 274 1 745 361 6 221 710 5 038 963 2 498 684 39 628 548 7 230 498 10 988 079 No data No data 969 258 2 299 023 259 669 173 19 196 992 57 847 125 3 268 281 729 103 033
2017 6 139 995 44 085 024 47 210 069 39 749 770 56 752 602 6 623 805 12 991 261 42 333 341 3 393 873 1 840 754 4 077 980 5 769 291 3 129 273 38 118 385 8 191 799 11 913 117 6 799 688 50 874 686 1 099 477 2 596 421 255 885 867 18 211 170 115 897 675 3 695 897 729 630 264

Electricity consumption as a 
share of national (%)

2004 0,7% 6,2% 6,7% 5,6% 6,5% 0,7% 1,6% 4,2% No data No data No data 0,2% 0,3% No data 0,8% No data 0,8% 7,8% 0,2% No data 32% 0% 9% 0% 100%
2007 0,6% 6,2% 7,1% 5,0% 6,7% No data 1,4% 5,4% No data No data 0,2% 0,2% 0,2% No data 0,5% No data 0,8% No data No data No data 32% 1% 1% No data 100%
2011 0,9% 6,4% 5,4% 5,8% 8,1% 0,8% 1,9% 6,3% 0,5% 0,2% 0,9% 0,7% 0,3% 5,4% 1,0% 1,5% No data No data 0,1% 0,3% 36% 3% 8% 0% 100%
2017 0,8% 6,0% 6,5% 5,4% 7,8% 0,9% 1,8% 5,8% 0,5% 0,3% 0,6% 0,8% 0,4% 5,2% 1,1% 1,6% 0,9% 7,0% 0,2% 0,4% 35% 2% 16% 1% 100%

Petroleum fuels consumption, 
BASIC (GJ)

2004 10 948 722 72 600 032 59 567 083 73 475 510 77 303 610 12 639 699 16 965 960 50 982 523 No data No data No data 2 918 847 4 277 431 No data 2 949 994 No data 12 456 577 7 116 064 4 073 014 No data 374 483 139 7 196 278 22 522 635 4 073 014 747 523 560
2007 14 914 691 75 963 459 47 759 551 84 318 131 85 977 722 No data 20 430 591 52 583 464 No data No data 10 479 364 9 619 878 4 236 374 No data 3 004 343 No data 10 069 502 No data No data No data 381 947 609 24 335 616 13 073 845 No data 942 831 011
2011 17 599 106 85 803 884 67 358 756 87 146 727 81 095 762 11 952 262 21 855 050 66 303 589 3 611 121 2 708 174 7 609 379 9 558 757 3 885 043 12 703 456 3 162 822 9 086 905 12 052 315 7 772 887 3 868 728 3 157 928 439 115 136 27 372 474 44 778 385 7 026 656 936 846 265
2017 22 431 968 95 306 282 65 727 956 109 022 303 115 362 711 11 887 326 28 094 695 61 801 154 2 917 827 2 470 755 4 800 861 8 639 898 2 598 120 10 048 896 1 499 116 13 396 529 13 138 303 6 501 462 3 396 599 3 055 523 509 634 395 21 427 462 44 584 305 6 452 122 1 095 038 816

Petroleum fuels consumption 
as share of national (%)

2004 1,5% 9,7% 8,0% 9,8% 10,3% 1,7% 2,3% 6,8% No data No data No data 0,4% 0,6% No data 0,4% No data 1,7% 1,0% 0,5% No data 50,1% 1,0% 3,0% 0,5% 100%
2007 1,6% 8,1% 5,1% 8,9% 9,1% No data 2,2% 5,6% No data No data 1,1% 1,0% 0,4% No data 0,3% No data 1,1% No data No data No data 40,5% 2,6% 1,4% No data 100%
2011 1,9% 9,2% 7,2% 9,3% 8,7% 1,3% 2,3% 7,1% 0,4% 0,3% 0,8% 1,0% 0,4% 1,4% 0,3% 1,0% 1,3% 0,8% 0,4% 0,3% 46,9% 2,9% 4,8% 0,8% 100%
2017 2,0% 8,7% 6,0% 10,0% 10,5% 1,1% 2,6% 5,6% 0,3% 0,2% 0,4% 0,8% 0,2% 0,9% 0,1% 1,2% 1,2% 0,6% 0,3% 0,3% 46,5% 2,0% 4,1% 0,6% 100%

Emissions

Emissions per person (tCO2e/
person)

2004 3,5 6,4 8,3 5,6 5,6 3,8 4,7 8,1 No data No data No data 4,9 4,5 No data 49,5 No data 6,3 46,7 1,7 No data 6,2 4,7 24,2 1,7 No data
2007 3,7 5,9 7,7 5,2 5,8 No data 4,7 7,5 No data No data 2,1 2,2 3,0 No data 37,9 No data 5,7 No data No data No data 6,1 2,3 9,3 No data 9,1
2011 3,9 5,0 4,8 5,4 4,8 3,1 4,5 5,8 5,2 3,3 3,3 3,2 3,8 21,1 44,0 15,2 Incomplete Incomplete 1,2 3,5 5,0 3,5 10,4 2,0 10,3
2017 3,9 4,9 5,7 5,3 4,4 3,4 4,3 5,6 4,5 3,7 2,4 3,2 4,4 16,5 38,9 15,1 4,4 31,1 1,2 3,3 5,0 3,3 16,5 2,0 9,6

Emissions per GVA (tCO2e/
constant 2010 ZAR millions)

2004 68 95 152 88 59 57 78 65 No data No data No data 20 61 No data 685 No data 153 1 680 47 No data 83 33 623 47 No data
2007 69 91 130 80 62 No data 76 77 No data No data 28 36 48 No data 504 No data 138 No data No data No data 79 28 63 0 209
2011 74 76 88 77 55 48 76 67 102 63 50 63 59 311 707 135 Incomplete Incomplete 33 164 69 62 181 64 208
2017 75 75 103 72 55 47 75 66 84 73 34 61 67 293 678 148 96 1 117 37 166 70 55 309 69 191

Total emissions (tCO2e)

2004 2 449 144 19 736 885 22 917 257 18 405 182 19 944 863 2 495 297 4 754 204 13 537 109 No data No data No data 634 580 882 234 No data 3 923 771 No data 3 543 806 16 816 074 713 526 No data 104 239 941 1 516 814 24 283 651 713 526 No data
2007 2 647 901 20 563 319 21 053 208 18 084 645 22 538 611 No data 4 929 804 17 626 381 No data No data 1 121 353 1 248 742 718 152 No data 2 994 636 No data 3 484 701 No data No data No data 107 443 869 3 088 247 6 479 337 0 433 527 000
2011 3 037 237 18 600 504 15 235 010 18 723 112 21 388 110 2 439 617 5 165 753 16 914 012 1 295 885 642 486 2 156 759 2 348 676 934 166 11 601 748 4 361 466 3 500 936 Incomplete Incomplete 526 801 818 155 101 503 354 7 377 971 19 464 150 1 344 955 534 697 000
2017 3 345 268 20 651 239 19 839 033 19 729 431 23 771 025 2 723 938 5 573 391 19 159 418 1 213 958 790 474 1 661 308 2 594 744 1 121 872 10 723 489 4 418 958 4 367 019 2 981 518 13 090 104 617 235 941 959 114 792 741 7 382 358 35 581 088 1 559 193 543 959 036

Total emissions as a share of 
national (%)

2004 No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data
2007 0,6% 4,7% 4,9% 4,2% 5,2% No data 1,1% 4,1% No data No data 0,3% 0,3% 0,2% No data 0,7% No data 0,8% No data No data No data 24,8% 0,7% 1,5% 0,0% 100%
2011 0,6% 3,5% 2,8% 3,5% 4,0% 0,5% 1,0% 3,2% 0,2% 0,1% 0,4% 0,4% 0,2% 2,2% 0,8% 0,7% Incomplete Incomplete 0,1% 0,2% 19,0% 1,4% 3,6% 0,3% 100%
2017 0,6% 3,8% 3,6% 3,6% 4,4% 0,5% 1,0% 3,5% 0,2% 0,1% 0,3% 0,5% 0,2% 2,0% 0,8% 0,8% 0,5% 2,4% 0,1% 0,2% 21,1% 1,4% 6,5% 0,3% 100%
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Municipality Buffalo City Cape Town Ekurhuleni eThekwini Johannesburg Mangaung Nelson 
Mandela Bay

Tshwane Drakenstein George Mbombela Polokwane Sol Plaatje Rustenburg Saldanha Bay Steve Tshwete Msunduzi uMhlathuze King Sabata 
Dalindyebo

KwaDukuza All study cities N/A

Type Year Metro Metro Metro Metro Metro Metro Metro Metro Secondary Secondary Secondary Secondary Secondary Industrial Industrial Industrial Industrial Industrial Small Small Metro Secondary Industrial Small National
General

Area (km2) 2017 2 515 2 455 1 923 2 555 1 645 6 863 1 959 6 368 1 538 5 238 7 139 5 400 3 150 3 416 2 015 3 976 634 1 234 3 027 633 26 283 22 465 11 275 3 660 1 221 037
Area as a share of national 
(%)

2017 0,2% 0,2% 0,2% 0,2% 0,1% 0,6% 0,2% 0,5% 0,1% 0,4% 0,6% 0,4% 0,3% 0,3% 0,2% 0,3% 0,1% 0,1% 0,2% 0,1% 2,2% 1,8% 0,9% 0,3% 100%

Population density (people/
km2)

2004 279 1 250 1 436 1 280 2 180 96 518 264 Not incl. Not incl. Not incl. 24 62 Not incl. 39 Not incl. 887 292 139 Not incl. 637 15 89 115 38
2007 288 1 424 1 417 1 357 2 364 Not incl. 536 368 Not incl. Not incl. 74 104 77 Not incl. 39 Not incl. 973 Not incl. Not incl. Not incl. 673 59 62 0 39
2011 311 1 523 1 653 1 361 2 696 113 588 459 163 37 92 135 79 161 49 58 981 294 149 365 778 93 165 186 42
2017 341 1 700 1 796 1 457 3 281 115 657 540 175 40 99 150 82 190 56 73 1 076 341 166 453 880 100 191 216 46

Population as a share of 
national (%)

2004 1,5% 6,6% 5,9% 7,0% 7,7% 1,4% 2,2% 3,6% Not incl. Not incl. Not incl. 0,3% 0,4% Not incl. 0,2% Not incl. 1,2% 0,8% 0,9% Not incl. 35,8% 0,7% 2,1% 0,9% 100%
2007 1,5% 7,3% 5,7% 7,2% 8,1% Not incl. 2,2% 4,9% Not incl. Not incl. 1,1% 1,2% 0,5% Not incl. 0,2% Not incl. 1,3% Not incl. Not incl. Not incl. 37,0% 2,8% 1,5% 0,0% 100%
2011 1,5% 7,2% 6,1% 6,7% 8,6% 1,5% 2,2% 5,6% 0,5% 0,4% 1,3% 1,4% 0,5% 1,1% 0,2% 0,4% 1,2% 0,7% 0,9% 0,4% 39,5% 4,0% 3,6% 1,3% 100%
2017 1,5% 7,4% 6,1% 6,6% 9,5% 1,4% 2,3% 6,1% 0,5% 0,4% 1,2% 1,4% 0,5% 1,1% 0,2% 0,5% 1,2% 0,7% 0,9% 0,5% 40,9% 4,0% 3,8% 1,4% 100%

Population

2004 702 671 3 069 404 2 761 253 3 269 641 3 585 545 662 063 1 013 883 1 678 806 Not incl. Not incl. Not incl. 129 075 196 846 Not incl. 79 315 Not incl. 562 373 360 002 421 233 Not incl. 16 743 266 325 921 1 001 690 421 233 46 720 000
2007 724 308 3 497 097 2 724 227 3 468 087 3 888 182 Not incl. 1 050 934 2 345 909 Not incl. Not incl. 527 203 561 770 243 015 Not incl. 78 985 Not incl. 616 733 Not incl. Not incl. Not incl. 17 698 744 1 331 988 695 718 0 47 850 700
2011 781 027 3 740 031 3 178 470 3 476 686 4 434 827 775 184 1 152 115 2 921 488 251 262 193 672 658 604 728 633 248 041 549 575 99 193 229 831 621 793 362 778 450 287 231 187 20 459 828 2 080 211 1 863 170 681 474 51 770 560
2017 857 188 4 174 510 3 453 603 3 723 435 5 396 564 790 503 1 286 488 3 440 748 269 839 211 279 703 625 811 580 256 839 648 679 113 737 289 717 682 000 420 719 503 239 286 849 23 123 039 2 253 161 2 154 852 790 089 56 521 948

Population growth per year 2011-
2017

1,6% 1,8% 1,4% 1,1% 3,3% 0,3% 1,9% 2,8% 1,2% 1,5% 1,1% 1,8% 0,6% 2,8% 2,3% 3,9% 1,6% 2,5% 1,9% 3,7% 2,1% 1,3% 2,5% 2,5% 1,5%

GVA as a share of national 
(%)

2011 1,6% 9,5% 6,7% 9,5% 15,0% 2,0% 2,6% 9,7% 0,5% 0,4% 1,7% 1,5% 0,6% 1,4% 0,2% 1,0% 1,1% 0,4% 0,6% 0,2% 56,7% 4,6% 4,2% 0,8% 100%
2017 1,6% 9,7% 6,8% 9,7% 15,1% 2,0% 2,6% 10,1% 0,5% 0,4% 1,7% 1,5% 0,6% 1,3% 0,2% 1,0% 1,1% 0,4% 0,6% 0,2% 57,6% 4,7% 4,1% 0,8% 100%

GVA per person (constant 
2010 ZAR)

2011 52 322 65 448 54 520 70 319 87 325 66 056 59 219 85 776 50 749 52 939 65 880 51 269 63 410 67 773 62 153 113 021 44 035 30 190 35 663 21 533 71 394 57 435 57 816 30 869 49 738
2017 52 184 66 287 55 692 73 707 79 637 72 774 57 464 83 771 53 633 51 497 69 248 52 372 64 976 56 415 57 293 101 760 45 427 27 845 33 479 19 750 70 825 59 148 53 502 28 494 50 289

GVA (constant 2010 ZAR) 
average growth per year (%)

2011-
2017

1,5% 2,1% 1,8% 1,9% 1,8% 2,0% 1,3% 2,4% 2,1% 1,0% 2,0% 2,2% 1,0% -0,3% 0,9% 2,1% 2,1% 1,1% 0,8% 2,2% 1,9% 1,8% 1,1% 1,1% 1,7%

Informal households (%)
2011 21% 20% 20% 15% 16% 14% 12% 17% 13% 14% 5% 8% 17% 27% 17% 13% 8% 3% 2% 11% 17% 9% 15% 5% 13%
2017 26% 19% 20% 13% 21% 13% 7% 18% No data No data No data No data No data No data No data No data No data No data No data No data 18% No data No data No data 14%

Transport

Households that own a 
car (%)

2011 27% 45% 34% 32% 36% 30% 35% 43% 42% 42% 27% 25% 33% 24% 42% 39% 32% 30% 16% 23% 37% 30% 30% 19% 29%
2017 25% 51% 29% 28% 32% 38% 36% 46% No data No data No data No data No data No data No data No data No data No data No data No data 39% No data No data No data 30%

Private vehicles per 1000 
people (no.)

2011 125 174 212 147 231 147 159 231 162 185 114 83 79 122 129 187 147 116 41 97 192 111 89 60 121
2017 138 196 238 163 235 165 156 241 180 204 142 102 88 119 152 180 155 130 55 116 207 132 93 77 133

Private vehicles (cars and 
motorcycles) (no.)

2011 97 277 649 621 672 395 511 270 1 024 634 113 962 182 794 676 045 40 586 35 835 74 988 60 566 19 668 67 122 12 845 43 074 91 646 42 044 18 664 22 348 3 927 998 231 643 165 085 41 012 6 249 723
2017 118 487 818 654 822 071 605 204 1 267 440 130 266 200 909 828 321 48 615 43 165 99 911 83 045 22 571 77 090 17 342 52 165 105 656 54 631 27 707 33 370 4 791 352 297 307 201 228 61 077 7 526 038

Private vehicles as share of 
national (%)

2011 1,6% 10,4% 10,8% 8,2% 16,4% 1,8% 2,9% 10,8% 0,6% 0,6% 1,2% 1,0% 0,3% 1,1% 0,2% 0,7% 1,5% 0,7% 0,3% 0,4% 62,9% 3,7% 2,6% 0,7% 100%
2017 1,6% 10,9% 10,9% 8,0% 16,8% 1,7% 2,7% 11,0% 0,6% 0,6% 1,3% 1,1% 0,3% 1,0% 0,2% 0,7% 1,4% 0,7% 0,4% 0,4% 63,7% 4,0% 2,7% 0,8% 100%

Petrol consumption (GJ)

2004 5 230 558 41 161 231 34 795 242 30 452 115 54 828 747 6 110 847 8 295 106 34 377 785 No data No data No data 1 899 440 2 061 647 No data 950 711 No data 5 451 227 3 406 035 2 140 331 No data 215 251 631 3 961 087 9 807 973 2 140 331 No data
2007 6 916 710 39 392 695 26 324 768 31 739 142 54 608 582 No data 9 648 975 30 923 181 No data No data 4 926 428 5 328 693 2 093 809 No data 1 048 518 No data 5 117 382 No data No data No data 199 554 053 12 348 930 6 165 900 No data 395 275 491
2011 9 242 666 44 968 392 36 253 131 36 834 179 55 157 157 5 705 052 9 967 104 36 089 366 1 868 848 1 583 620 3 401 541 5 605 994 1 607 250 5 289 232 967 421 2 441 525 5 453 809 3 105 671 2 262 325 1 875 382 234 217 048 14 067 253 17 257 657 4 137 708 394 822 376
2017 9 250 092 46 876 889 36 241 685 37 405 452 60 777 316 5 202 148 10 791 497 31 404 242 1 543 714 1 231 576 2 253 616 4 672 348 886 498 3 923 138 631 248 2 974 311 4 619 134 2 272 929 1 671 236 1 542 719 237 949 321 10 587 751 14 420 760 3 213 955 403 972 739

Petrol consumption share of 
national (%)

2004 No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data
2007 1,7% 10,0% 6,7% 8,0% 13,8% No data 2,4% 7,8% No data No data 1,2% 1,3% 0,5% No data 0,3% No data 1,3% No data No data No data 50,5% 3,1% 1,6% No data 100%
2011 2,3% 11,4% 9,2% 9,3% 14,0% 1,4% 2,5% 9,1% 0,5% 0,4% 0,9% 1,4% 0,4% 1,3% 0,2% 0,6% 1,4% 0,8% 0,6% 0,5% 59,3% 3,6% 4,4% 1,0% 100%
2017 2,3% 11,6% 9,0% 9,3% 15,0% 1,3% 2,7% 7,8% 0,4% 0,3% 0,6% 1,2% 0,2% 1,0% 0,2% 0,7% 1,1% 0,6% 0,4% 0,4% 58,9% 2,6% 3,6% 0,8% 100%
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Municipality Buffalo City Cape Town Ekurhuleni eThekwini Johannesburg Mangaung Nelson 
Mandela Bay

Tshwane Drakenstein George Mbombela Polokwane Sol Plaatje Rustenburg Saldanha Bay Steve Tshwete Msunduzi uMhlathuze King Sabata 
Dalindyebo

KwaDukuza All study cities N/A

Type Year Metro Metro Metro Metro Metro Metro Metro Metro Secondary Secondary Secondary Secondary Secondary Industrial Industrial Industrial Industrial Industrial Small Small Metro Secondary Industrial Small National
Energy poverty

Electrified households, 
lighting as proxy (%)

2004 No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data 90% No data No data No data 80%

2007 No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data 89% No data No data No data 83%

2011 80% 93% 81% 89% 89% 91% 90% 87% 93% 90% 88% 84% 84% 80% 97% 90% 91% 92% 73% 89% 88% 87% 87% 79% 84%

2017 93% 98% 90% 98% 95% 97% 97% 91% No data No data No data No data No data No data No data No data No data No data No data No data 95% No data No data No data 93%

Households using safe/clean 
energy (electricity and gas) 
for cooking (%)

2004 No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data 85% No data No data No data 62%

2007 No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data No data 84% No data No data No data 64%

2011 77% 94% 81% 87% 89% 90% 88% 86% 93% 90% 85% 71% 87% 79% 97% 83% 89% 89% 62% 88% 88% 82% 85% 72% 73%

2017 91% 98% 88% 98% 94% 96% 96% 90% No data No data No data No data No data No data No data No data No data No data No data No data 94% No data No data No data 86%
Affordability: Share of 
electrified households still 
using paraffin, wood or coal 
for cooking (multiple fuel 
use) (%)

2017 22% 0% 9% 10% 6% 3% 5% 4% No data No data No data No data No data No data No data No data No data No data No data No data 6% No data No data No data 22%

Energy efficiency and renewable energy

SSEG installed (kWp) 2020 170 41 590 60 000 35 000 44 000 No data 10 000 25 000 2 600 5 000 15 000 800 No data No data 1 200 No data No data No data 0 No data 215 760 23 400 1 200 0 No data

NOTES       

All energy demand values exclude fuel use by aviation, waterborne transport and power plants.   

All emissions reported exclude emissions from land use and forestry.      

Installed SSEG largely captures registered systems only.       

SOURCES       

Statistics South Africa: population; informality; national GVA; electrification; household fuel use; car ownership. 

Department of Minerals and Energy       

Department of Environmental Affairs, GHG National Inventory Report 2000-2015: National emissions for 2011 and 2017  
latter extrapolated from 2015).       

UN Millenium Development Goals Indicators: National emissions for 2007.     

IPCC: emissions factors for all energy sources except electricity.      

Eskom: emissions factors for electricity; electricity sold by sector in Eskom distribution areas in cities.  

Nersa: electricity sold by sector in municipal distribution areas in cities.      

eNaTIS: number of vehicles by type.       

SALGA (2020), Status of Small-Scale Embedded Generation Survey: amount of SSEG installed.   

IHS Markit (ReX): local GVA data.       
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In 2020, SEA celebrates its 20-year milestone acknowledging with gratitude 
the support of its donors and partners without whom building and leading 
the local energy movement and producing the State of Energy in South 
African Cities reports would not have been possible.
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The Cape Town Declaration on Energy for Cities 

The Cape Town Declaration formulated at the City Energy Strategies Conference in Cape Town, November 

2003, challenges South African City Municipalities to:

1.  Develop an integrated energy strategy for their cities by 2006.

2.  Diversify their supply to include renewable and cleaner energy sources with a target of 10% by 2020.

3.  Implement green procurement policies by 2006.

4.  Reduce energy consumption by at least 20% in all municipal operations by 2005.

5.  Pass legislation requiring solar water heaters and insulation in all new middle to high income housing 

by 2005.

6.  Ensure that all low-income formal housing has insulated ceilings – new housing by 2005, retrofit existing 

by 2007, and build houses to be energy efficient.

7.  Include dedicated bicycle lanes on at least 20% of roads, and enforced bus-lanes by 2010.

8.  Develop public demonstration centres and programmes for sustainable energy.

And requests that national and provincial government, industry and commerce support and work in partnership 

with local government to achieve these. SACN, SALGA, ICLEI, SEA, UNEP and other organizations commit 

themselves to supporting and assistin
g municipalities to reach these targets. 
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City officials, stakeholders and SEA staff  visit th
e Eskom Klipheuwel wind farm during a State of  Energy Review meeting, 2005.
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