20 ENERGY
18 SUMMIT

Defining the Energy Future of Local Government

“Defining the Energy Future of Local Government”

Discussion Document

Sandton Convention Centre
Johannesburg, Gauteng
1
7-9
March
2018
SALGA Energy Summit 2018

Discussion Document

Table of Contents
1 Introduction..................................................................................................... 11
1.1 SALGA Energy Summit............................................................................. 12
1.2 Energy in the current context of South African Municipalities...... 14
1.3 Energy and The Future of South African Municipalities................... 18
2 Megatrends in the Energy Sector............................................................. 21
2.1 Megatrend drivers..................................................................................... 23
2.2 Megatrend 1 – Increasing Electrification............................................. 25
2.3 Megatrend 2 – Decentralisation............................................................ 31
2.4 Megatrend 3 - Digitisation...................................................................... 35
2.5 Proposed solutions for the South African market............................. 38
3 Changing Legislative Framework............................................................ 41
3.1 Background to the theme........................................................................ 41
3.2 Analysis and discussion of Key Components in the theme............. 42
3.3 Proposed solutions for the South African market............................. 55
4 Energy Economics.......................................................................................... 60
4.1 Background to the theme........................................................................ 60
4.2 Analysis and discussion of Key Components in the theme............. 62
4.3 Proposed solutions for the South African market............................. 76
5 References......................................................................................................... 79

2

SALGA Energy Summit 2018

Defining the Energy Future of Local Government

SALGA Energy Summit 2018

3

Discussion Document

Foreword by SALGA CEO
Xolile George
On behalf of SALGA, I would like to welcome
all delegates to the 1st SALGA Energy Summit,
under the theme: Defining the Energy Future of
Local Government. The fundamental changes
occurring in the energy sector profoundly affect
every municipality and all South Africans. It
thus fitting that most of the Summit delegates
are from municipalities and represent both
the political and technical leadership of local
government, who are at the core of the summit
theme and objectives.
However our conversation on the energy future
of local government goes beyond municipal
jurisdictions and functions and thus the Summit
is designed to be a strategic conversation with
all key role players in the electricity and energy
space, We welcome all delegates, including
national, provincial and local government,
state owned enterprises, representatives of
the private sector, representatives from civil
society and labour and all associations, NGOs,
institutions and other organisations who
are participating in this very important and
strategic Summit. We also welcome all the
speakers, facilitators and contributors to this
Summit, to whom we are deeply grateful.
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I would like to encourage all delegates to
participate fully in the Energy Summit and to
help shape real solutions for the energy future
of South African municipalities. Together we
can contribute to goal 7 of the Sustainable
Development Goals (SDGs) and ensure
affordable, reliable, sustainable and modern
energy for all. Your contributions are not
only welcome but imperative in this time of
transition. I look forward to rich debates and
robust discussions; so we can find workable
solutions.
I believe the Energy Summit will result in a clear
path forward for municipalities, the electricity
value chain and the sector as a whole. SALGA
is committed to taking the outcomes of the
Summit forward to ensure a successful energy
transition across all our municipalities, sectors
and partners. Now is the time to embrace the
transition. Thank you.
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Executive Summary
There are currently a number of key shifts taking place in the electricity sector in South Africa.
These shifts require a rethink on how the electricity sector will operating into the future. The
South Africa Local Government Association (SALGA) will therefore be hosting a Energy Summit
titled “Defining the Energy Future for Local Government in South Africa”. The aim of the summit
it to collectively discuss how the changing energy landscape effects municipalities economically,
legally, financially and institutionally and how municipalities can respond to these changes. From
this discussion, it will be possible to define how the future local government energy utility will be
structured.

Aim of Booklet
The aim of this booklet is to provide participants of the summit with background information
on the main themes to be discussed. The information is provided in a summarised format, but
intends to give participants enough information to allow for active engagement and discussion
on the identified topics. The energy sector is quite a dynamic and complex field. There are many
interrelated facets to the industry that have a significant amount of nuance within the detail. This
booklet does not attempt to summarise all this detail but rather aims to provide the reader with
an overview of the key trends and transitions in the sector. References are provided in many places
where the reader can research themes and sub-themes in more detail.

Context
The global electricity sector is currently undergoing a fundamental change. There is a shift away
from centrally controlled generation, transmission and distributed systems to more decentralised
means of electricity provision. There is also a shift towards more sustainable forms of electricity
production, such as solar and wind energy and a shift towards increasing integration with
telecommunications infrastructure, or “Smart Grids”. These shifts are forcing electricity industry
players to rethink the way in which they do business. Policy, legislation and regulations need to
change to be more inclusive of decentralised models, grid infrastructure needs to be invested in
to accommodate different types of electricity, and new revenue models need to be implemented
to ensure that utilities remain financially viable into the future.
The electricity sector traditionally consists of large monopolies responsible for the generation,
transmission and distribution of electricity. Electricity is typically generated at bulk facilities
using fossil fuels such as coal and natural gas or from large nuclear power plants. From there,
the electricity is transmitted through international and national high voltage grids to local
distribution networks. This model has allowed for the provision of affordable electricity to a large
part of the global population. However, it has also resulted in a lack of flexibility, restrictive and
archaic regulations and the externalisation of many environmental costs, such as greenhouse gas
pollution.
This traditional model of the electricity sector has come under increasing pressure from a number
of global “mega-trends”. These megatrends are:
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1) Increasing Electrification: Increasing urbanisation is increasing the demand for electricity
services, which often cannot be met with the current infrastructure. There are also traditional
fossil fuel processes which are moving to electricity, such as the increasing adoption of
electricity vehicles.
2) Decentralisation: There have also been significant technological advances in the past 15 years
that have seen the cost of medium to small scale renewable energy technologies becoming
cost competitive with bulk fossil fuels. Consumers have also become more concerned with
emissions and environmental impacts associated with energy production, demanding
alternatives that have a lower footprint. These drivers have resulted in the generation of
electricity becoming more localised and decentralised.
3) Digitization: Increasing integration with the information and telecommunications (IT)
networks have allowed electricity systems to become “smart”. Better communication and
information with the electricity industry has allowed for a more productive system overall.
Integration with IT has also allowed for consumers to become more informed and actively
involved in the electricity sector.
These megatrends have begun to affect the way in which electricity is managed in South Africa.
South Africa has a very traditional electricity sector consisting of Eskom as the bulk generator and
transmitter of electricity and Eskom and Municipalities responsible for most of the local electricity
distribution system. Within this monopolistic system there are several challenges that are limiting
the ability of municipalities to respond to the global megatrends. Aging infrastructure that isn’t
being adequately maintained is limiting municipalities’ ability to respond to increasing demands
for electrification. Limited staff capacity and outdated regulations are constraining municipalities’
ability to respond to demands by consumers to connect and feed into the local distribution grid.
Outdated revenue models that rely on the sale of electricity from Eskom rather than the use
of the grid are further discouraging municipalities from responding to increasing demands for
decentralisation.

Proposed Solutions
Various solutions have been proposed for government respond to the changing electricity
landscape in South Africa. These solutions are broadly categorised into responding to the
megatrends in the sector, responding through the legislative framework and responding
through economic instruments.
In terms of responding to megatrends, both national and local government can play a more active
role in facilitating electrification, decentralisation and digitisation. To promote electrification,
government can ramp up programmes that provide alternative energy technologies as a form of
electrification. There could also be support to industries transitioning from fossil fuels to electricity
and support for electric vehicle infrastructure. To promote decentralisation, there firstly needs to
be a recognition of the key role that small and medium scale renewable energy generators can
play in the future energy mix of the country. The regulatory systems that allow for small scale
grid connection should then become faciliatory rather than ambiguous and there should be
urgent attention paid to unbundling electricity tariffs to separate energy, network, surcharge
components. To promote digitisation, government can ensure there are standards that facilitate
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the interoperability between the energy and communications infrastructure. There should also be
a clearer understanding of what the costs and benefits are of moving to smart metering and smart
networks, particularly in the municipal environment.
In terms of the legislative framework, there needs to be better alignment between national and
local energy planning. This could be achieved by local government playing a more direct role in
national energy planning processes. The mandates for electricity service provision also needs
to be clearly defined, particularly in municipal areas where Eskom distributes electricity. There
also needs to be an enabling environment for new stakeholders to participate in the sector. This
could be achieved by unbundling the sector through initiatives such as the introduction of the
Independent System and Market Operator. Local by-laws can also become more encouraging of
renewable energy and energy efficient interventions.
Finally, the energy economy has the potential to unlock job creation and stimulate economic
development if facilitated appropriately. This can be achieved by firstly identifying alternative
income streams and business models for municipalities which sell electricity. Credit control
mechanisms of municipalities also need to be improved to enhance revenue streams. Once these
mechanisms are in place, municipalities will be in a position to actively promote renewable energy
and the green economy as a sustainable economic driver into the future. Municipalities can do
this by implementing energy efficiency interventions, creating an enabling environment for
embedded generators and rethinking the use of the electricity grid and other municipal assets.
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Introduction
The global energy sector is currently experiencing a major transition and disruption. There
is a shift away from centralised generation and distribution monopolies to more distributed,
user-engaged, digitally integrated energy systems. This shift has the potential to radically
alter the way in which the energy sector will function in the future.
The transition in the energy sector is driven by a range of factors such as increasing
demands on networks from a reliability, availability and accessibility perspective, technology
advances, the integration of information networks and an increased emphasis on reducing
greenhouse gas emissions. These global drivers have resulted in several “Megatrends” in the
industry which are acting as catalysts for change. These megatrends can be summarised as
follows.

Increasing
electrification

Decentralisation

Digitisation

This is a trend towards the increasing need for electrification. This
could be as a result of systems and processes that were either
previously fuelled by traditional fossil fuels (oil and gas) changing to
electricity or as a result of the expansion of electricity infrastructure
to meet the growing demand for new customers.

This is a trend towards decreasing monopolistic structures in the
energy sector to more decentralised and democratic systems.
This trend includes elements of new electricity generation
capacity from small and medium generators as well as increasing
energy efficiency and demand response from customers.

This is a trend towards an increasing integration of the energy systems
with information, communication and technology (ICT) systems.
This trend includes the adoption of smart metering technologies,
integration with the Internet of Things (IoT) and increasing automation
of electricity infrastructure.
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The South African national electricity grid is owned, controlled and operated as a stateowned monopoly. Eskom has and continues to provide the bulk of the electricity generation,
transmission and distribution in the country. Municipalities are provided in bulk with
electricity from Eskom and play a key role in the distribution of electricity to the end user.
However, the centralised and bureaucratic nature of the South African electricity sector is
struggling to adapt to a rapidly shifting market conditions. This is evident in the South African
energy industry, where Eskom has not been able to keep pace with increasing electrification
demands and as a result faced some challenges in providing reliable electricity supply in
recent times. Decentralisation and digitisation of the electricity sector are further going to
impact of the ability of Eskom and municipalities to function effectively and efficiently in the
future. The sustainability of the industry is further compromised by the absence of a clearly
defined market and market rules.
Municipalities play a key role in distributing electricity to households and businesses
throughout the country. A key component of the current business model for many
municipalities is the income generated from the sale of electricity. In the context of an
evolving energy sector, municipalities need to clearly understand what these potential shifts
in the sector are in order to remain viable. With a clearer understanding, municipalities will
then be able to explore opportunities and address challenges in order to ensure a sustainable
and enabling environment within their communities.
1.1 SALGA Energy Summit
Within the context of a changing energy environment, the South African Local Government
Association (SALGA) is hosting a Local Government Energy Summit, titled “Defining the
Energy Future for Local Government in South Africa” in March 2018. The aim of the summit it to
examine the current energy landscape and to define the energy future role for Local
Government. The specific objectives of the summit are summarised below.
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1. To understand how the transition manifests economically, legally, financially
and institutionally for Local Government.

2. To pursue consensus of the political leadership in the energy sector to
agree that change is necessary.

3. To examine the possible scenarios for South African Energy sector and to
define an ideal Future Local Government Utility.

4. To develop and define a framework on the country compact for the energy
sector.

Figure 1: Energy Summit Objectives
The summit will address three broad over-arching themes. The themes categorise the key
areas of risks and opportunities for municipalities in the changing energy environment. Each
theme has detailed areas of discussion relevant to that theme, together with proposed
solutions and models to assist local government to design a way forward. The three themes
are summarised below.
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Megatrends in the
Energy Sector

The purpose of this theme is to examine key megatrends in the energy
sector that will drive change over the next five to ten years. The theme
investigates how changes such as decentralisation, democratisation,
digitisation and decarbonisation will affect the energy sector, both
internationally and nationally. It also looks at the drivers of the trends
(such as market forces, policies and changing consumer behaviour) and
the resulting risks and opportunities that are emerging for all players.

Legislative
frameworks in the
Energy Sector

The purpose of this theme is to examine how legislative frameworks
can act as key enablers of change in the energy sector. The theme looks
at key opportunities and constraints in the legislative framework and
investigates best practice examples in enhancing the legal framework
to create an enabling environment for energy sector transitions. The
theme also explores the electricity planning policy in South Africa
with a focus on the Eskom/Municipality dichotomy and the roles of
municipalities in terms of generation, transmission and distribution
value chain.

Opportunities
shaping energy
economics in the
Energy Sector

The purpose of this theme is to examine how opportunities shaping
energy economics help to ensure local economic growth. The theme
considers appropriate market designs of the electricity supply industry
and how municipalities in South Africa can continue to generate
revenue while building economic opportunities in the energy sector.
The theme covers topics such as municipal revenue sustainability,
electricity affordability energy forecasting and opportunities for radical
new business models for all players

Figure 2: Energy Summit Themes
1.2 Energy in the current context of South African Municipalities
The generation and distribution of electricity will look very different in the next 20 to 50
years in South Africa. The introduction of renewable energy options will in particular
have a significant impact on the current business model. It is most likely that renewable
energy options will be embedded in the distribution network and on the customer side of
the meter. Furthermore, there is a clear signal that the traditional dependency on kilowatt
hour (kWh) sales is under threat. The change in demand profiles and the reduction in kWh
sales will have an impact on the revenue realisation and it is therefore necessary to adopt a
new approach to cost of supply studies and tariff determination. Many local municipalities
have already demonstrated an ardent desire to change the way in which their electricity
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business is managed. However, there are persistent challenges mostly stemming from a
lack of strategic planning, inability to change the current business model and investment
in electricity infrastructure. Municipalities also need to balance service delivery and revenue
generation with the costs of energy distribution and energy infrastructure maintenance.
These and other key challenges in the energy sector are summarised below.
1.2.1 Insecure energy supply
In 2007/8, South Africa started experiencing shortages in electricity supply which resulted
in “load shedding” across the country. This was attributed mainly to the inefficiencies in
planning for increased demand and subsequently a lack of sufficient generation capacity
in the system. Because of this shortfall in generation, Eskom, as the main utility in the
sector, invested in the development of additional generation capacity in the form of two
new coal plants that would meet the increased demand. There were significant delays in
the construction of this additional capacity with associated cost overruns. This led to an
extended period of load shedding that lasted until 2015. This additional capacity as well as
the capacity from the Independent Power Producers are now in the process of coming online, and, with less than expected electricity consumption requirements, there is currently
not a generation shortage in the system.
1.2.2 Monopolistic structure of the industry
The South African electricity industry is dominated by Eskom and to some degree
municipalities. Eskom is responsible for the bulk of the generation and transmission of
electricity and shares the responsibility of distribution mostly with municipalities. The
current monopolistic value chain is highly vulnerable to the performance of key players,
namely Eskom and municipalities. If Eskom is not able to deliver adequate electricity
services, the resultant impact will affect the entire electricity value chain (including
consumers and independent power producers) given that Eskom has a vertical monopoly
in the electricity value chain (Lloyd 2012; Njobeni 2016; Le Cordeur 2015). Furthermore,
if municipalities cannot effectively manage the provision of reliable electricity and the
associated revenue collection within their respective area of jurisdiction, the entire value
chain is at risk.
The Electricity sector is also vulnerable to the financial strains on Eskom and municipalities
because of rising levels of losses, unstainable debt and decreasing income for the sale of
electricity. The loss of revenue could heavily impact the financial viability of municipalities
who rely on revenue derived from electricity sales for a sizeable portion of their income.
This in turn impacts on the ability of the municipality to provide electricity services and a
range of other municipal functions, ultimately decreasing energy security for customers.
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1.2.3 Increase in Electricity prices
Historically, electricity prices in South Africa have been very low (National Treasury: 2011).
However, in the mid-2000s and due to the insecurity of supply, a building programme
to expand electricity generation was undertaken to increase electricity supply (National
Treasury: 2011). This insecurity of supply and the related building programme resulted in
electricity prices increasing drastically compared to inflation over the last decade (Figure
3) (Moolman 2017). The non-solid lines on the figure below represent further predicted
increases in Eskom’s average tariff based on their application to the National Energy
Regulator of South Africa (Moolman 2017).
35
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Figure 3: A comparison over time of Eskom average tariff (Calculated average price adjustment % for
Local-authorities) and inflation (CPI).
1.2.4 Aging infrastructure
The bulk of electricity distribution infrastructure in South Africa is very old (more
than 40 years) and investment in maintenance of this infrastructure in inadequate.
The Financial and Fiscal Commission (FFC) notes that the investment in electricity
infrastructure by municipalities since 2010 has been 60% of the benchmark for adequate
maintenance investment. This amounts to R10 Billion under investment each year in the
grid infrastructure. The lack of maintenance is largely attributed to a lack of skills and
institutional capacity within municipalities to spend funding rather than availability of
funding (Financial and Fiscal Commission 2017). This lack of investment in maintenance
is resulting in increased localised blackouts impacting on the economy and livelihoods of
many South Africans.
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1.2.5 Outdated municipal revenue model
The South African municipal revenue model relies on electricity sales as a key income
source, particularly for larger municipalities and metro. This revenue stream is under
threat due to increases in electricity prices, increases in customer energy efficiency and
the decrease in cost for alternative electricity through renewable energy technology.
The types of consumers who are investing in their own renewable technologies as well
as moving towards more energy efficient appliances, traditionally cross-subsidised other
poorer communities thus further impacting on the decrease in revenue for municipalities.
This has the potential of a negative feedback loop which will ultimately create a serious
financial problem for municipalities. Municipalities have to investigate alternative revenue
models to accommodate for this potential loss in income. As stated earlier in this document
it is essential that municipalities adopt a revised approach to their cost of supply studies to
ensure that the optimal revenue is realised. This essential to ensure that infrastructure is
effectively managed, that future growth can be catered for and that the business liabilities
associated with the electricity business can be honoured.
1.2.6 Energy Intensive Economies
South African cities and towns, like many around the world are resource intensive.
However, South African cities and towns are particularly energy intensive due to the
historically low price of electricity. Low electricity prices incentivised industries that are
energy intensive, while externalising the environmental impacts of this cheap energy. As a
result, approximately eight of South Africa’s cities consume over one third of the nation’s
total energy consumption (South African Cities Network 2016c). Furthermore, most of the
eight metropolitan municipalities in South Africa rely heavily on electricity generated by
coal-fired power plants that is produced in other provinces and transported through an
extensive transmission network, where losses can occur to the metropolitan municipalities.
South African cities and their associated local energy intensive economies are currently
unsustainable. They are vulnerable to national electricity supply constraints, national
electricity price hikes, inadequate investment in municipal infrastructure and to demands
from international markets that increasingly require low carbon products.
1.2.7 Service Delivery Demands
Currently South African cities and towns are home to approximately 64 % of the country’s
population. This is predicted to increase to 70 % by the year 2030 with more people
migrating to cities for employment and other services every year (Sustainable Energy Africa
2013a). The history of apartheid is still evident in the spatial structure of South African
cities, with vast numbers of previously disadvantaged groups located far out of the main
urban nodes. This has resulted in the prolific growth of informal settlements around urban
nodes as people migrate from under resourced rural areas.
To address this increasing strain on urban infrastructure, there has been extensive
service delivery programmes with a specific focus no providing previously disadvantaged
communities with access to services (including electricity). However, local government
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has battled to keep pace with the rate of rural urban migration, resulting in vast backlogs
in service delivery. Municipalities have not been able to provide sufficient services and
infrastructure to service the increased population numbers, which has resulted in sprawling
cities that are resource inefficient (South African Cities Network 2016c).
1.3 Energy and The Future of South African Municipalities
Despite these challenges, local government in South Africa is increasingly engaging with the
transition to a new energy future. There are concerted efforts to facilitate energy efficiency
and renewable energy programs to ensure a more sustainable, resilient and productive
future. These future scenarios for cities and towns in South Africa is summarised below.
1.3.1 Sustainable Cities and Towns
Sustainable cities are those that can provide services to their citizens within environmental
thresholds and can preserve natural resources for future generations. The term Sustainable
Cities, therefore, has a focus on managing natural resources in a sustainable way. Within
this context, there is also a global city movement towards carbon neutrality, particularly
for new build environments. For example, many cities have set 100% renewable energy
targets for the next 20 to 30 years.
Cities and towns in South Africa are also sites where the highest gains can be made to
reduce emissions and move towards a more sustainable future (South African Cities
Network 2016c). The potential for local governments to promote resource efficiency
and to promote the generation of electricity from renewable sources is significant.
There are often local renewable energy resources (for example wind or biomass) that can
be developed at a local level and fed into the local grid. These initiatives will help local
governments to be more sustainable in the future and less reliant on electricity generated
by coal-fired power plants. To some extent, South African cities are already active in
this regard setting ambitious renewable energy targets and installing various types of
low carbon technologies. However, for municipalities to be able to capatalise on the
alternative energy opportunities require a review of the current business model and the
establishment of an effective energy market in South Africa, inclusive of the market rules.
1.3.2 Resilient Cities and Towns
There are two main different fields of thought on city resilience. The first approach
identifies resilient cities as those that are able to respond to and recover from increasing
shocks and stresses and continue to provide the services and functions that they have in
the past (ICLEI - Local Governments for Sustainability 2016). The second broad approach
to resilience considers shocks and stresses as opportunities for cities to transform to a
better state than before (South African Cities Network 2016b).
Currently most South African local governments are dependent on Eskom for electricity
supply and in turn sell and distribute electricity to their local customers. This makes South
African local governments and economies extremely vulnerable to shocks and stresses
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for cities to start recognising the value of the informal economy and to plan for informal
activities, which will assist in promoting inclusion and development of city economies
(South African Cities Network 2016b).
For local government in South Africa to become more productive in terms of energy, a key
strategy is to make sure that there is increased access to a diverse energy portfolio for all
residents. However, traditional electricity distribution infrastructure is often not available
in areas like informal settlements or remote rural communities. Local government should
therefore investigate and implement energy access programs that are appropriate to
their environments. This could include a basket of alternative energy services such as
a combination of gel fuels, cooking gas and solar lighting. Another key component to
productive cities and towns in decreasing energy intensity. If businesses and residents can
save money on electricity, this saving can be used for development and social progress
initiatives. A third mechanism for productivity is for cities and municipalities to diversify
their electricity supply to make sure that they can get the lowest cost electricity possible.
This will ensure least cost of electricity to the economy and free up resources for other
developmental issues.
1.3.5 Smart Cities and Towns
A Smart City or Smart Town is one where information and communications technology
(ICT) is used to improve urban efficiencies, city competitiveness, and the quality of life
of residents. SALGA defines the term as “Smart Cities create a better living experience for
their citizens by using innovative and connected solutions” (South African Local Government
Association 2015a, 5). Smart Cities therefore have a focus on innovation and the ability to
leverage networks.
Major advances in the ICT sector are coinciding with rapid population growth of cities,
especially in the developing world. The Internet of Things (IoT) is a concept that has been
coined to describe the network of infrastructure and devices that are connected to the
internet that allow for data to be exchanged. ICT and the IoT can help cities to become
“Smart” by improving the management of city infrastructure and assets by monitoring
real-time data and enabling the exchange of inf t
in
citn e
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Megatrends in the Energy Sector
There have been major changes in the way electricity is produced, transmitted and
consumed throughout the world over the past ten years. This change in the energy sector
is often referred to as the “Third Industrial Revolution”, a concept which highlights how the
convergence of renewable energy and internet communications is fundamentally changing
world economies. Recent research endorsed by the European Parliament, lists the four pillars
of the Third Industrial Revolution as (Rifkin 2011):
•

Shifting to renewable energy.

•

Deploying storage technologies in every building and throughout the infrastructure to
store intermittent energies.

•

Using internet technology to transform the power grid of every continent into an energy
sharing internet similar to the Internet of Things.

•

Transitioning the transport fleet to electric, plug in and fuel cell vehicles that can buy
and sell electricity on a smart continental energy Internet.

Internationally there are three main drivers of change in the sector namely: electrification,
decentralisation and digitization (World Economic Forum and Bain & Company 2017).
Electrification refers to the increasing use of electricity as a source of energy in large sectors
of the economy. This could be in the form of new renewable energy generation, migration
from petrol and diesel to energy vehicles and residential heating. Decentralisation refers to
a shift from centralised, conventional power plants and transmission networks, to systems
where electricity is generated, stored and distributed closer to where it is used (Tricoire and
Starace 2017). Digitisation supports electrification and decentralisation by increasing the
ability to manage and use complex electricity systems (Figure 4). Shifts from centralised
and conventional power to distributed and interconnected renewable sources of electricity
generation have led to diversity in energy players (e.g. aggregators, technology companies)
and more engaged consumers. The smarter, decentralised and more connected an electricity
supply system is, the greater the opportunities for business and service; asset utilisation;
environmental sustainability; security; and reliability.
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•
•
•

Electrification

Renewable Energy
Electric Vehicles,
Home Smart Charging

Decentralization

•
•
•
•
•

Energy Efficiency,
Rooftop Solar PV,
Distributed Storage,
Microgrids,
Demand Response

Digitization

•
•
•
•
•
•

Smart metering,
Remote control, automation
Optimization,
Aggregation platforms,
Smart appliances and
IoT

Figure 4: Three trends of the grid edge transformation Adapted from (Adapted from World Economic
Forum and Bain & Company 2017)
As the world advances and innovates, the electric power and utilities sector in many countries
is still largely dependent on a traditional, monopolistic coal-reliant electricity sector model.
South Africa has a much centralised electricity system with a high reliance on electricity
from coal run by the state and state-owned entities. These types of systems stifle innovation
by limiting the number of actors involved and centralising the energy value chain.
South Africa’s electricity sector is however showing signs of change in line with international
trends. The Energy Policy Environment has made specific allocation for modern technologies
such as renewable energy generations. The Independent Power Producers (IPPs) program
has started a shift from a centralised, coal-based energy production to a more decentralised
power generation system. There is also increasing interest from businesses and residents in
alternative forms of electricity supply. For energy security, value for money and to achieve
targets set by our climate protection policy, energy supply structures in South Africa must
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be transformed both in the medium and long-term (Lösch and Schneider 2016). Failure
to innovate in line with international trends, may mean insufficient generation capacity,
increasing energy demand, continuous dependence on fossil fuels and consequently
unabated carbon emissions (Radebe 2015). The optimal benefits will however only be
realised once the needed market reform is introduced and complemented by effective
regulation.
2.1 Megatrend drivers
The main drivers of the transitions in the sector are summarised below.
2.1.1 Increasing Environmental Responsibility
Poor environmental management during the past 50 years of global industrial growth
created significant environmental challenges for current and future generations. There
are considerable environmental challenges such as air pollution, fresh water pollution,
plastic waste and reduction in food production, resulting in social and economic stresses.
Severe weather events linked to global warming have become the new norm across the
planet. The impacts of Climate Change are particularly evident in South Africa with a
crippling
n noﬃ
n
a
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Companies are therefore developing an enhanced understanding of consumer
expectations and preferences, focusing on the development of smart solutions, services
and applications that give the energy user choice and flexibility.
2.1.3 Urbanisation
The United Nations estimates that almost 70% of the world’s population will live in urban
areas by 2050 (United Nations 2014). As new areas become transformed into urban
regions, there is increasing strain on the existing electrification systems. Sustainable
and efficient energy solutions are important as the demand for reliable utility services is
expected to grow exponentially.
In these growing urban environments, smart and effective energy solutions are required to
ensure that environments remain sustainable, healthy and liveable. Such solutions could
include the large-scale development of renewable energy programmes as well as smart
electricity grids that include interventions such as charging initiatives for electric vehicles.
The above further reinforces the need to review the current business model deployed in
the electricity supply industry.
2.1.4 The New Technological Era
The fundamentals of energy production and consumption are being changed due to
digitalisation and the constant growth and accessibility of modern technologies in the
market. New technologies, applications and digitally-enabled solutions can not only
transform the ways that energy has traditionally been produced, marketed, sold and
delivered, but they can also encourage new companies to enter the energy market.
International companies have become increasingly focused on digital innovation and
forming strong cooperative relationships with smaller start-up initiatives, research
institutions and various other technology companies. Digitalisation can not only enhance
the productivity of energy producers but also provides smarter and more effective solutions
for consumers. Additionally, new energy solutions which address the negative impacts
within the traditional energy market are becoming widely accepted amongst politicians as
policy makers and decision makers
Local governments around the world are undertaking a range of different strategies to
maximise the potential of the green economy. This has resulted in a variety of overlapping
and sometimes contradictory terms being used to define approaches for local government
to transition to a more sustainable future. The section below defines some of these terms
in the South African context.
2.1.5 Renewable energy technology competitiveness
Globally, the price of renewable energy technologies has decreased substantially in the
last ten years especially for Wind and Solar PV technology. Solar PV module prices have
been reduced by about 80% since the end of 2009 while wind turbine prices have fallen by
30-40%. The International Renewable Energy Agency (IRENA) has tracked the decrease in
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price over time for different renewable energy technologies, as illustrated in the Figure 5
below (International Renewable Energy Agency 2017a).
The cost of renewable energy projects (particularly bioenergy-for-power, hydropower,
geothermal and onshore wind projects) commissioned in 2017, were either in the same
or lower range than fossil fuel based projects for the same installed capacity. These
falling renewable energy costs are attributed to technology improvements, competitive
procurement and to experienced and internationally active developers (International
Renewable Energy Agency 2018).

Figure 5: Solar PV Module Prices (Source: IRENA)(International Renewable Energy Agency 2017a)
2.2 Megatrend 1 – Increasing Electrification
Electrification refers to the trend where large scale processes that require energy in the
form of traditional fossil fuels are moving the electricity. The International Energy Agency
notes that “The electricity sector edged ahead of the fossil fuel supply sector to become the
largest recipient of energy investment in 2016 for the first time ever.” This trend towards
electrification is often present in industrial processes, where for example coal fired boilers
and being converted to boilers that use electricity. It is also evident in residential heating
systems that are moving away from natural gas to technologies such as heat pumps.
In South Africa, the Electrification trend has traction in low income communities who are
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moving from traditional forms of fuel, such as wood and coal to electricity. There is also
increasing investment in renewable energy from large industries and mines to minimise the
use of polluting fuel sources used by diesel and petrol generators.
2.2.1 Increasing Renewable energy Adoption
Globally, there have been significant technological advances in the renewable energy
sector over the past ten years. These advances have seen energy technologies such as
solar and wind becoming much more efficient and cost competitive with traditional forms
of energy generation. Globally, hydropower is still the dominant form of renewable energy
technology, in terms of installed capacity, followed wind and solar power (Figure 6).
Hydropower 1246W

Marine 1GW

Wind 467W

Solar 296W

Bioenergy 1076W

Geothermal 13CW

Wind 467W

Hydropower 1246W

Bioenergy 1076W
Solar 296W

Geothermal

Figure 6: Global distribution of renewable energy technologies in Capacity (GW). Adapted from. http://
resourceirena.irena.org/
The cost competitiveness of these technologies has seen the increasing electrification
of industrial and transport processes. This trend is being further driven by increasing
innovation in the sector with new applications and hybrid systems being constantly
developed.
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In South Africa, the potential of renewable energy to contribute to the country’s power
supply is significant due to the substantial renewable energy resource base (Deutsche
Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH 2017). As a result, national
government has started developing renewable energy (e.g. wind, solar, water, etc.) power
solutions to supplement conventional electricity generation prompted by increasing
energy demand (Naidoo 2017). In 2017, about 12 % of the total installed electricity
supply in South Africa was derived from renewable energy (excluding imported hydro)
(International Renewable Energy Agency 2017b). The renewable energy mix in South
Africa is currently dominated by solar photovoltaics (PV) and wind-based generation, but
other technologies such as bagasse (i.e. left-over material from sugarcane harvesting) and
other biofuels have also seen significant growth over the past four years (Figure 7).

Figure 7: Renewable Energy mix by sector in South Africa in Generation (MW). Source http://resourceirena.
irena.org/
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Case Study 1: South Africa’s Renewable Energy Independent Power Producer Procurement
Programme
At the national level, the Renewable Energy Independent Power Producer Procurement Programme
(REIPPPP) was adopted to encourage private investment to exploit the renewable energy sector within
South Africa and contribute to the country’s national capacity (Department of Energy 2017b). In terms of
this programme, independent producers are given the opportunity to bid for electricity generation projects. The REIPPPP works within the scope of the Integrated Resource Plan (IRP), which outlines electricity
generation targets for different technologies. Using the IRP targets, the Minister of Energy makes determinations for different technologies. Four ministerial determinations were made in 2011, 2012, 2015
and 2016 for a total of 14 725 MW from different renewable energy technologies (such as on-shore wind,
Solar PV, biogas and small hydro). Of this 147725 MW allocation, 44% (6 422 MW) has been procured
through the program (Figure 8).

Figure 8: Procured portfolio of RE capacity in South Africa
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The REIPPPP had the following impact:
1. 6 422 MW (6 323MW from 92 large scale RE + 99MW from 20 small scale RE IPPs) of electricity had
been procured from 112 RE Independent Power Producers (IPPs) in seven bid rounds;
2. 16 991 GWh 6 of energy has been generated by renewable energy sources procured since the first
project became operational.
3. Investment (equity and debt) to the value of R201.8 billion, of which R48.8 billion (24%) is foreign
4. investment, was attracted;Created 32 532 job years or South African citizens;
5. Carbon emission reductions of 17.25 Mton CO2e has been realised by the programme from inception to June 2017 (Department of Energy 2017b).

2.2.2 Electric Vehicles
Electric vehicles (EVs) are designed and developed to ensure energy security (due to
energy efficient nature of electric mobility) (Zhang, Li, and Wu 2017). The development
of EVs is highly dependent on battery technology and currently Lithium Ion batteries are
the leading, mainstream technology (Zhang, Li, and Wu 2017). In 2016, more than 750
000 EVs were sold worldwide (International Energy Agency 2017a). China is leading the
electrification of transport modes, and had about a third of the global electric car stock in
2016 (International Energy Agency 2017a). In addition to energy security, advantages of
using EVs include fuel savings, reduced operating costs, and environmental benefits (U.S.
Department of Energy 2017). The latter includes reduced greenhouse gas emissions, but
only if EVs are coupled with renewable energy sources (Hawkins et al. 2013). EV also have
potential to aid in grid stability, by acting as a storage facility for electricity that can be used
during peak loads.
Electric vehicles are not without criticism though. The EV supply chain has the potential
to increase freshwater eco-toxicity, human toxicity, and metal depletion impacts (Hawkins
et al. 2013). The negative impacts of Electric vehicles are also in part determined by the
electricity source used, use time of use energy consumption, vehicle lifetime, and battery
replacement schedule (Hawkins et al. 2013).
There are several factors that have slowed down the transition to EVs in South Africa
including the high price of EVs relative to internal combustion engine (ICE) vehicles; the
limited range of EVs; slow charging times; and lack of incentives from government to
purchase ECs (Carsterns 2017). Transition to EVs is gaining momentum, however. The
South African National Energy Development Institute (SANEDI) facilitates the Electric
Vehicle Industry Association (EVIA), with the aim of “Collaboration, by utilizing a network
of expertise, to shape the future course of e-mobility in South Africa” (SANEDI 2016).
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2.2.2 Electrification of Low Income Communities
Globally there is a push towards ensuring that there is large scale access to energy for
development and social upliftment. The United Nations Sustainable Development Goal
7 is titled “Ensure access to affordable, reliable, sustainable and modern energy for all”.
Providing electricity access is essential for improving quality of life and contributes to
economic development (Project 90 By 2030, 2017).
As illustrated (Figure 9), access to electricity has increased across the globe over the past
13 years. In 1994, 25% of the world’s population lacked access to electricity. This figure
was reduced to 15% in 2014 (U.S. Energy Information Administration 2017). On average
the world gains 45 million new electricity consumers per annum (International Energy
Agency 2017c).

Figure 9: Access to electricity (U.S. Energy Information Administration 2017)
In South Africa, the number of households that have been provided with access to electricity
has significantly improved since 1994. Currently 86.11% of households are electrified across
the country (Table 1) (Department of Energy 2017a). Success in electrification is attributed
to the Integrated National Electrification Programme (INEP) and the strong collaboration
between the implementing agencies, such as Eskom, the municipalities and non-grid
service providers (Department of Energy 2017a). Approximately 6.7 million households
were connected to the grid between 1994 and 2016. Furthermore, an additional 123
000 households have been provided with solar home systems. Although there are still
large challenges in ensuring the remaining communities in South Africa are electrified,
this drive towards energy access is resulting in increasing numbers of consumers in the
electricity industry.
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Table 1: South Africa’s electrification statistics as at end March 2017 (Department of Energy 2017a).
Province

Projected
Households (April
2016 - March 2017)
Eastern Cape
1 826 480
Free State
891 184
Gauteng
4 231 251
KwaZulu-Natal 2 748 760
Mpumalanga
1 164 143
Northern Cape 326 250
Limpopo
1 534 999
North West
1 149 559
Western Cape 1 768 694
Total
15 641 320

Houses
Without
Electricity
353 125
110 352
704 248
501 262
98 533
41 071
50 689
152 075
160 547
2 171 902

Houses Electrified

Access Per
Province (%)

1 473 355
780 832
3 527 003
2 247 498
1 065 610
285 179
1 484 310
997 484
1 608 147
13 469 418

80.67
87.62
83.36
81.76
91.54
87.41
96.70
86.77
90.92
86.11

Timely interventions are required to address the backlog in electricity provision and slow
pace of innovation and technology development in South Africa. Rather than implementing
a one-size-fits-all approach, a diverse set of solutions is required which take into
consideration context (the environment and culture) (Odarno 2017). For example in rural
municipalities where electricity demand is low, instead of relying on the grid electricity,
solar home systems or small-scale mini grids could be used to provide electricity (Odarno
2017).
2.3 Megatrend 2 – Decentralisation
The second Megatrend in the sector relates to the move away from centralised energy
generation and distribution systems to more decentralised systems with a broader
stakeholder base. Decentralisation has many elements including generation (small
scale embedded generation and independent power producers), decentralised storage
(batteries, pumped storage), energy efficiency and demand response.
In South Africa, the decentralised renewable energy generation sector is still in an infancy
stage. There are increasing numbers of residential and businesses who are installing
technologies such as solar rooftop PV systems however, compared to other developing
income countries like China and Namibia, the penetration levels of SSEGs is still very low.
There has however been a significant drive around energy efficiency in the country, drive
partly by the electricity supply constraints experienced by Eskom over the past 8 years.
To ensure business growth in the municipal electricity business, it is essential that the
business model and mode of operation be reviewed, to encourage renewable embedded
generation in the distribution network.

SALGA Energy Summit 2018

31

Discussion Document
2.3.1 Small and medium electricity generators
Global investment in decentralised renewable energy systems at a household and
business level has increasedelner
godn land
l el
el h l
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Lighting. Globally there has been a significant drive to phase-out inefficient lighting
technologies such as incandescent bulbs. These lights are typically replaced by compact
fluorescent lamps (CFLs), advanced halogen lamps and light emitting diodes (LEDs). CFLs
are generally the cheapest and most readily available replacement lighting technology
(International Energy Agency 2010). However, LEDs are increasingly available on the
market and have much longer average lifespans than CFLs. In South Africa, there have been
several light bulb replacement programs such as the Eskom CFL Replacement programme
and the municipal Energy Efficiency Demand Side Management (EEDSM) programme.
The EEDSM program has seen a focus on LED street lights replacements throughout the
country.
Sustainable Buildings. There is a strong focus on energy efficiency in buildings in the
Northern Hemisphere, as colder climates require significant energy for the heating of
homes and buildings. In warmer climates like South Africa, more energy is used for water
heating and cooking. Globally, there have been significant technological advancements
regarding more energy efficient water heater technologies, for example solar water heater
and heat pumps. However there have also been advances in non-energy consuming
technologies such as reflective roof paint and “Exterior insulation and finish system” or
EIFS. Exterior insulation and finish system are usually panels or cladding attached to the
exterior of building to assist with insulation and solar reflection.
2.3.3 Decentralised storage
2.3.3.1

Batteries
Increasingly, exploitation of renewable energy and policies to modernise electricity
production and consumption have led to technological developments, including
increased battery storage (International Renewable Energy Agency 2015).
“This technology stores energy chemically and can be located at the point of demand or at the
grid level” (International Renewable Energy Agency 2015, 1).
The need for energy storage has grown, in order to solve the intermittency challenges
associated with renewable energy (Cusick 2017). Batteries can store renewable energy
from wind and solar power when these resources are not available as production
fluctuates (Cusick 2017). Batteries can help with balancing renewable electricity
supply with demand. Furthermore, energy storage strengthens the transmission and
distribution infrastructure and can put off capital expenditure as well as provide voltage
and frequency support (Kilian 2017).
Investment in energy storage has historically been financially unviable due to the
prohibitive costs associated with the technology. However recent advances in battery
technology has resulted in the technology becoming cheaper and slightly more cost
effective. The technology is also becoming more nimble, and technological progress
is improving the performance of energy storage options (Cusick 2017). Regulations,
performance, safety issues and utility acceptance, are some of the constraints faced
when attempting to integrate battery storage as a mainstream option in the energy
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sector (International Renewable Energy Agency 2015). China, the United States
of America, Germany and Japan are leading battery storage deployment globally
(International Renewable Energy Agency 2015). In South Africa, the Integrated Resource
Plan 2010 stipulates that about 2,000 megawatts of new energy storage is required
to accommodate the 18,000 megawatts of renewable energy that is expected to be
generated (Kilian 2017). The deployment of batteries will increase in the future due
to the versatility of battery storage in the power sector, greater operational experience
and market developments (International Renewable Energy Agency 2015). Energy
storage embedded in the distribution network could assist municipalities in managing
the network more effectively while hedging against capital investments.
In South Africa, there are no examples of large scale battery implementation linked to
renewable energy installations such as Solar PV (Rycroft 2017). Eskom research, testing
and development (RTD) have however set up a battery testing and demonstration
facility to help address the “need for up to 2 000 MW of additional, daily balanced energy
storage within the existing grid” (Kilian 2017). There are however many decentralised
small-scale battery installations in residential and business areas in South Africa that
were installed in response to electricity supply constraints and “load shedding”. These
uninterrupted power supply systems (UPS) are typically grid tied and act as electricity
reserves during load maintenance periods or power outages. The U.S. Trade and
Development Agency (USTDA) has also reviewed different storage technologies for
the South African market. From this research it was possible to assess the potential for
different storage technologies over the short, medium and long term. These results are
presented in the below
Technology
Nickel Cadmium
Sodium Sulphur 1
Advanced Lead
1
Acid
Lithium Ion
1
Vanadium Flow
Zinc Bromine
Flow
Small CAES
Liquid Air Energy Storage
Flywheel
Liquid Metal
Batteries
Metal-Air Batteries

2016-2020

2021-2025

2026-2031

2
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3
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5
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1
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Figure 10: Time Frames for Technology Relevance in SA (U.S. Trade and Development Agency 2017)
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2.3.2.2

Fuel Cells
Fuel cells convert hydrogen to electricity through chemical reactions catalysed
by platinum (Creamer 2017). They “offer the capability to provide clean energy
transportation with zero tailpipe carbon dioxide (CO2) emissions” (Holton and
Stevenson 2013, 259). Fuel cells are generally considered as futuristic technology
options and have been classified as renewable energy by the Korean government
(Creamer 2017). Germany, has rolled out buses in several places which operate using
fuel cells (Creamer 2017). China has set a target of one-million fuel cell electric vehicle
sales by 2030, which will have a significant impact on the worldwide platinum demand
(Creamer 2017).
South Africa has by far the largest reserves of platinum in world with estimates of
between 68 – 80% of the total worldwide production (Statista 2018). Currently
platinum is mostly used in catalytic converters, but is also used in mobile phones, hard
drives and other technology applications. If the fuel cell technology becomes financially
competitive with other storage options, there is significant economic opportunities
for South Africa. Currently the Department of Trade and Industry are facilitating a
partnership between Germany and South Africa on the piloting of fuel cells for city
busses in Tshwane, Johannesburg, Ekurhuleni and Nelson Mandela Bay (Creamer 2017).

2.4 Megatrend 3 - Digitisation
The third Megatrend in the sector relates to the increasing communication and automation
between devices within the electricity network. This digitisation is driven by the increasing
innovation of smart metering, smart sensors and the Internet of Things (IoT) technologies
which allows for better communication between users and utilities as well as a greater level
of control and remote control allowing for optimization of aggregation of electricity usage.
The global trend towards digitisation is recognised as the most important technology
growth area, as it affects all facets of human life (Pouris 2012). For example, countries at an
advanced stage of digitisation receive more than 20 % in economic returns from broadband
investment than countries at the initial stage (Pouris 2012). Other positive impacts of
digitalisation include increasing access to public services, job creation, improvements in the
quality of life, and greater transparency and overall efficiency in governance (Pouris 2012).
With reference to job creation, globally it is estimated that a 10 % increase in digitisation
reduces the unemployment rate by 0.84 % (Pouris 2012).
In South Africa, digitisation of the electricity distribution infrastructure is still very much in its
infancy. At the utility scale (Eskom Distribution and Metro networks) there is generally well
developed digital control systems, often built on Supervisory Control and Data Acquisition
(SCADA) technologies. However, these systems are predominately designed to control the
grid and limit access rather than allow for integration of new smart technologies. As a result,
the level of distributed digitisation in South Africa is low.
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2.4.1 Information and Communications Technology (ICT) Integration
A key component of the digitisation trend is the integration of information and
communications technology (ICT) infrastructure. Linking ICT infrastructure with electricity
generation and transmission systems has the potential for significant impacts along the
whole electricity value chain (Deutsche Gesellschaft für Internationale Zusammenarbeit
(GIZ) GmbH 2017). Integration with ICT also impacts on energy systems from the initial
electricity generation steps right through to creating increasingly informed consumers.
Improving the integration of ICT can impact the energy sector in the following key ways:
1. Improved analytics of the energy value chain.
2. Use of sensors and drones to improve maintenance.
3. Improved linkages between supply and demand.
4. Remote control of assets and storage facilities.
5. Introduction of automation and artificial intelligence.
6. Changing boundaries and relationships between consumers and utilities.
However, there are also increasing risks associated with increased and open communication
networks. These include:
1. Disruption of traditional energy models.
2. Data privacy and ownership.
3. Standardisation of technologies and systems.
4. Skills shortage in a fast-evolving market (EURELECTRIC 2016).
South Africa has a well-established telecommunication network and ICT industry. However,
the integration between the ICT sector and Energy sector is still at its initial phases. This
is partly due to the centralised state-owned model of the electricity industry, which is not
easily accessed by the mostly private ICT sector. Nevertheless, there are some electricity
digitisation initiatives that are currently being implemented, such as the Eskom Smart
Prepaid Split Meters Programme2 and programs within metropolitan areas.
2
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2.4.2 Smart Grids
The Smarter energy systems or ‘smart grids’ have improved the operation and management
of electric transmission and distribution systems. The difference between traditional and
smart grids is summarised below.

Smart Grids

Traditional Grids

“The Smart Grid is a network for electricity transmission and distribution
systems that uses bi-directional communication between power plant,
customer and control centre in order to optimize the power supply and
demand which provides the increase of overall efficiency” (Shaukat, N
et al. 2017).

“ The traditional grid can be characterized by: large conventional power
plants; technically optimized for regional power adequacy; centralized
control; limited cross-border interaction; and technology that is almost
100 years old.” (Moskalenko, N et al. 2010, 2)

Smart grid technologies enable the integration of new, decentralised and renewable
generation units into the electrical power grid (Moskalenko et al. 2010). Accordingly, this
makes it possible to maintain or improve future electricity supply (Moskalenko et al. 2010).
Smart grids are designed in a way that enables customers to control their electricity usage;
they self-repair in case of failure, they are able to restore power stability when needed; and
they can connect multiple energy resources to the electrical grid, thereby improving the
power quality and transmission of electricity (Moskalenko et al. 2010). Furthermore, smart
grids are expected to reduce carbon emissions by reducing user consumption during peak
hours, but only when electricity is generated through conventional methods with high
carbon emissions (Miceli 2013).
While a Smart Meter is not constituting a Smart Grid, the installation of smart meters is
a starting point for municipalities to better manage their electricity usage. Smart meters
record the amount of electricity used and, if the installation is a generator of electricity,
can record the amount of electricity produced as well. The information recorded by the
meter is visible to the consumer via a monitor and is visible to the Municipality remotely.
Consumers and Municipalities are therefore able to see when electricity demand is highest,
which can result in behaviour change on the consumer side and tariff adjustments on
the municipality’s side. The smart meter system also results in more accurate billing and
improved revenue collection, which directly benefits both the consumer and municipalities,
through potential increases in revenue and decreases in associated revenue collection
costs (Sustainable Energy Africa 2017).
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Smart metering, can however result in significant investment costs. The technical
specifications for the smart meter and metering management system are also complex.
Consideration needs to be given to the technologies that can respond to rapidly evolving
telecommunications protocols that the smart meter will require to communicate through.
Consideration also needs to be given to the potential future role that the smart meter will
play in terms of functionality. Work done by SANEDI in this regard, demonstrated that the
deployment of smart meters as an integral part of the broader smart grid deployment, can
improve the return on the investment and improve the benefits to be derived. Furthermore,
it is not advisable to venture into smart grid applications in the absence of a smart grid
maturity assessment and a defined smart grid strategy. Municipalities are therefore
advised to seek support in developing technical specifications for smart metering system
roll-out.
In South Africa, Smart Grids are still in the pilot and research phase. The South African
National Energy Development Institute (SANEDI) has established the South African Smart
Grid Initiative (SASGI) with the vision of developing:
“An economically evolved, technology enabled, electricity system that is intelligent, interactive,
flexible and efficient and will enable South Africa’s energy use to be sustainable for future
generations”
Within this vision, the SASGI has also identified several principle characteristics of the
South African Smart Grid. These are:
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•

Anticipates and responds to system disturbances (self-heals)

•

Enables active participation by customer (motivates, empowers and includes the
customer)

•

Operates resiliently against attack and natural disaster

•

Provides power quality for 21st century needs

•

Accommodates all generation and storage options

•

Enables new products, services, and markets

•

Optimises assets and operates efficiently
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2.5 Proposed solutions for the South African market
Due to the complex structure of the electricity market in South Africa, it is difficult
for government in South Africa to experiment with innovative and non-traditional
technologies. However, some innovations have been extensively implemented in
international environments and have provided unmistakable evidence of success. To ensure
the sustainability of the sector it is necessary to establish a well-defined market structure
and to review the current business model deployed in South Africa. National government
and Municipalities can however consider the following strategies in driving innovation and
modern technology adoption.
2.5.1 National Interventions
2.5.1.1

Facilitating electrification
1. Continue to promote new renewable energy program development through the
REIPPPP or other new programmes
2. Initiate programs that support industry in transitioning from traditional fossil fuels
such as oil, gas and coal to electricity
3. Initiate programs that support Electric Vehicle infrastructure development
4. Continue and expand program that provide alternative energy technologies as a
form of electrification

2.5.1.2

Facilitating Decentralisation
1. Incorporate small and medium scale renewable energy generation as a key element
of the future energy mix in the country
2. Create an enabling market and regulatory environment for SSEGs
3. Develop standardised systems (e.g. bi-directional metering technical specifications)
for SSEGs
4. Increase the scope of energy efficiency in industry and residents by expanding
on programs like the Private Sector Energy Efficiency Programme (PSEE) and the
Energy Efficiency Demand Side Management Program
5. Promote and invest in energy storage technologies such as batteries and fuel cells.
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2.5.1.3

Facilitating Digitisation
1. Develop open standards forinteroperability between the energy and communications
infrastructure
2. Ensure open data principles are adopted so that the market can benefit from data
generated through the smart grid.

2.5.2 Municipal Interventions
2.5.2.1

Increasing electrification
1. Develop programs that promote the migration of local industrial processes from
fossil fuels to electricity (e.g. coal boilers in industry).
2. Pilot programs that include a basket of alternative energy as a mechanism for
electricity service provision.
3. Develop electric vehicle support programs that including piloting EVs in municipal
fleet and the installation of EV charging stations.
4. Implement municipal owned small scale renewable energy generating facilities
that connect directly to the municipal grid.
5. Provide open access to renewable energy sources embedded in the distribution
system.
6. Pilot medium and large scale renewable energy installations, once national
regulatory framework regarding municipal involvement in electricity generation
and procurement is clarified.

2.5.2.2

Facilitating Decentralisation
1. Set targets for renewable energy generators as part of the overall municipal
electricity supply mix.
2. Develop a mechanism that allows for SSEGs including:
a. Establish a SSEG tariff for small scale embedded generators.
b. Establish an SSEG application process
c. Set up bi-directional metering requirements
d. Revise billing system to allow for di-directional electricity flow.
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3. Unbundle electricity tariff to separate out energy, network, surcharge components
4. Assess impacts on grid infrastructure as a result of increasing SSEGs.
5. Promote energy efficiency in municipal operations
6. Pilot and promote decentralised storage options such as fuel cells and batteries,
paying particular attention to financial viability of the technology.
2.5.2.3

Facilitating Digitisation
1. Liaise with other municipalities and organisations on their experiences with smart
grid implementations
2. Conduct smart grid maturity assessment and detailed cost benefit analysis and
technical assessment for a smart metering programs that includes metering,
communication and data storage requirements
3. Pilot smart metering technologies in selected municipal infrastructure as an enabler
within the broader smart grid deployment.
4. Monitor integration for ICT with the energy network in order to motivate for
expansion of the smart grid program further.
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3

Changing Legislative Framework

3.1 Background to the theme
Over the past 15 years immense growth has been observed in the energy sector, with increased
capital investments, increased diversity in energy resources and increased alternative
technology adoption (World Energy Council 2015). Innovation and development within the
sector has in part been driven by an enabling legislative and policy environment in many
countries. Policies have evolved from a system that regulates a central, conventional power
generation industry to an environment that increasingly promotes decentralised networks
with mixed renewable energy resources (Meko 2015). There are many international examples
of countries have transitioned to a more inclusive energy industry by setting clearly defined
renewable energy targets. Once these targets are in place policies, tariffs and incentives are
implemented to ensure that the targets are reached.
The South African legislative environment regarding the energy sector has, to some degree,
begun aligning with these international changes. There are national policies that highlight
the need for energy efficiency and a mixed energy generation scenario for the country.
However, the energy planning environment is still centrally controlled through processes
such as the National Integrated Energy Plan (IEP) and Integrated Resource Plan (IRP).
Because the national energy planning process is centralised, there is often a disjuncture
between targets and policies that municipalities set with regards to sustainable energy and
what national government set as targets. For example, a municipality may decide that they
want 100% renewable energy by a certain date, but National Government has outlined the
need for coal in the future energy mix in the country. Furthermore, it is acknowledged that
the distribution infrastructure in South Africa (Eskom and municipalities) lacks investment.
The 2014 updated version of the Approach to Distribution Asset Management reflects that
the maintenance, refurbishment and strengthening backlog is ZAR68bn.
The South African Constitution (Act No. 108 of 1996) states that municipalities have the
executive authority over and right to administer ‘electricity reticulation’ in their municipal
areas (Department of Cooperative Governance and Traditional Affairs 2017). The legislation
in South Africa also clearly outline the active role that municipalities should play in developing
policies, drafting by-laws, setting tariffs and deciding how energy reticulation services are
provided. Within this mandate municipalities, with support from organisations such as SALGA
and the Association of Municipal Electricity Utilities (AMEU) have been playing an active
role in coordinating efforts to manage and promote decentralised electricity generation. For
example, there is a concerted effort amongst municipalities to standardise processes that
allow for small scale embedded generators connecting to municipal grids.
However, many national regulatory factors obstruct municipalities from pursuing innovative
and development solutions in the sector (International Institute for Environment and
Development 2013). For example, the process for renewable energy generators acquiring
a licence and registering with NERSA for installations that are bigger than 1MW is unclear
and are seen to rely on a Ministerial Determination. These national licencing processes take
away the ability of municipalities to actively support the sector and may actually discourage
investment at the local level in new technology (International Institute for Environment and
Development 2013).
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An effective and vertically-integrated legal framework is needed to exploit opportunities
in the energy sector in South Africa. Legislation and policies influence the success of
technology adoption, and therefore should encourage the growth and development of the
energy sector. For South Africa to adapt to this rapidly changing environment, it is important
to understand what policies and legal frameworks are needed to maximise opportunities
and address constraints in the energy sector for innovative and developmental solutions to
flourish.
3.2 Analysis and discussion of Key Components in the theme
This section discusses current international and national legislative frameworks as well as
the opportunities and challenges presented by them.
3.2.1 Current legislative and policy context shaping the energy system
Most countries have a broad range of energy policies that cover a range of topics including
scope and mix of generation, transmission infrastructure, financing and licencing to
name a few. These countries have a defined market structure, market rules and enabling
regulation in place. The current focus in international policy development in the energy
sector is on electricity (including renewable energy) and energy efficiency (International
Energy Agency 2013). According to the International Energy Agency, within its 28
member countries, current changes in energy policies are focussed specifically on areas
that include renewable energy, energy efficiency, oil and gas, and general research and
development (International Energy Agency 2013). These policy changes are largely driven
by the need to urgently reduce carbon emissions (climate change mitigation) to address
national climate change challenges and to adhere to international obligations such as the
Paris Agreement (International Energy Agency 2013).
Case Study2: China’s Renewable Energy Law
The Chinese government enacted the Renewable Energy Law (RE Law) in 2005 (Waller
2010). Implementation of the RE Law occurred through multiple ministerial-level
regulations and provincial implementation rules (Waller 2010). The RE Law has contributed
immensely to the growth and development of wind energy in China, by providing the
framework for renewable energy policies and regulations (Waller 2010). The Chinese RE
Law had several enabling components, which can be summarised as follows (Waller 2010,
56):
1. Medium and long-term targets for renewable energy were set (which were
implemented in 2007).
2. A feed-in tariff scheme was developed and implemented (implementation occurred
in 2009).
3. A development fund was established, which was to be financed by the state under the
RE Law to extend grants and loans to renewable energy developers.
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4. A fixed price for RE was guaranteed.
5. An obligation on grid companies to purchase renewable energy was imposed.
6. Grid companies were required to invest in the construction of transmission lines
as well as the connections between renewable energy installations and the closest
network points.
7. Grid companies were required to provide grid-connection services and related
technical support to RE installations.
The Chinese RE Law, in its regulations and amendments, provides a clear and consistent
policy and regulatory framework for renewable energy in China. The RE Law has enabled
the government to systematically prioritise certain renewable energy objectives in the
short, medium and long-term. It has also attracted large scale investment in the sector
and resulted in the growth of the renewable energy industry as a whole in China (Waller
2010). Evidence from China, therefore, suggests that development and implementation
of a coherent policy and regulatory framework can provide a structure for governments to
prioritise their energy sector goals.
3.2.1.1

Paris Agreement
The main aim of the Paris Agreement is to limit global warming to below two degrees
Celsius compared to pre-industrial levels (United Nations 2015). The Paris Agreement,
that came into force on 4 November 2016, was adopted by signatory countries who
have committed to respond to climate change by reducing its carbon emissions, and by
adapting to climate change (United Nations 2015).
Signatory countries to the Paris Agreement, are required to report regularly on their
carbon emissions through the submission of Nationally Determined Contributions
(NDCs) to the UNFCCC (United Nations 2015). Nationally Determined Contributions
outline a country’s plans to reduce their emissions in line with the global goal (climate
change mitigation). The Paris Agreement sets up a process for countries to begin
actively reducing their carbon emissions.
South Africa GHG emission profile is dominated by energy due to the high level of
electricity generated by coal (Figure 11). As a signatory to the Paris Agreement, has
committed to a ‘peak, plateau and decline’ greenhouse gas emissions trajectory range
(Department of Environmental Affairs 2015). The emissions trajectory range will involve
greenhouse gas emissions peaking between 2020-2025, stabilising between 20252035, and declining thereafter (Department of Environmental Affairs 2015).
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Figure 11: South Africa GHG emissions by sector 2010 in Gg CO2e
To achieve these emission reductions, the South African government has proposed
several policy instruments. These include the:
1. The introduction of a carbon tax.
2. The implementation of desired emission reduction outcomes (DEROs) for sectors.
3. Company-level carbon budgets.
4. Regulatory standards and controls for specifically identified greenhouse gas (GHG)
pollutants and emitters.
The Draft Carbon Tax Bill (Republic of South Africa 2015) allows for an “Offset Allowance”,
which will allow carbon emitters to offset their carbon pollution. Emitters can therefore
potentially develop projects outside of their own operations that will still result in the
reduction in GHGs. Potential offset projects could include the following:
•

Renewable energy: Hydro, solar, tidal, wind, biomass, geothermal

•

Energy efficiency: Transport modal shifting, fuel switching, EE supply/ demand side

•

Forestry: Afforestation, reforestation, avoided deforestation
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•

Methane capture/avoidance, waste management: Landfill gas, agriculture/
livestock, coal bed/mine methane

•

Other: HFCs, N2O, geological sequestration/carbon capture & storage (CCS)

In the future it is likely that municipalities will be approached by companies wanting to
offset their carbon emission by developing these types of project in partnership with
the municipality.
DEROs also provide an opportunity for local government in South Africa. The DEROS
are divided into 2 phases as summarised below:

Phase 1: Short term
up to 2020

Phase 2: Medium
to long term, post
2020

These DEROs were developed assessing 172 possible mitigation
interventions across different sectors. The interventions were
shortlisted into DEROS for the three main sectors of Energy, Industry and
Agirculture, Forestry and other Land Use Change (AFOLU). Mitigation
options selected for the industry sector in 2020
•

Energy efficient appliances

•

Geyser Blankets

•

Improved Insulation - New Buildings

•

Efficient lighting

•

Solar water heating

•

Passive building/improved thermal design - New Buildings

These DEROs are currently in the process of being developed

Once these policy instruments are finalised, National Government will require a
meaningful change in the way the energy sector is managed. Local government will
need to become actively involved in mitigation project development, implementation
and facilitation.
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Table 2: Key stakeholders in the South African electricity sector. Adapted from (Project 90 By 2030, 2017)
Name

Type of
Primary mandate or function
Entity
National Assembly Portfolio
Parliamentary Make laws, review draft policies, exercise
Committee on Energy (PCE)
committee
oversight of DoE operations and budgets and
energy-related SOEs.
Department of Energy
National
Optimise use of national resources related to
government
energy supply.
Department of Public
National
Planning & operations oversight of Eskom
Enterprises
government
Eskom
State owned
Generation, transmission and distribution of
entity
electricity.
Central Energy Fund (CEF)
State owned
Contribute to the security of energy supply
entity
through commercial operations and
developmental investments
NERSA
Regulatory
Regulate the electricity, piped-gas and
authority
petroleum pipelines industries of SA,
including tariff determination.
National Nuclear Regulator
Regulatory
Protection of people, property and the
(NNR)
authority
environment against nuclear damage though
safety and regulatory practices
Nuclear Energy Corporation of State owned
Research into nuclear energy, processing of
SA (NECSA)
entity
source materials, operates Vaalputs low- and
medium-level waste disposal facility.
SA National Energy
State owned
Applied energy activities that promote the
Development Institute
entity
uptake of clean energy and energy efficiency
(SANEDI)
in SA
Municipalities
Local
Buy, sell and distribute electricity, manage
government
cross-subsidies from national government at
local level.
IPPs
Private sector Generate electricity. Under the REIPPPP, IPPS
sell electricity to Eskom via a Power Purchase
Agreement.
Consumers
Private and
End users of electricity including Agriculture,
public sector Commercial, Residential, Mining, Industrial
and government entities.
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3.2.2.2

Key National Energy Policies and Strategies
The Constitution of the Republic of South Africa (1996): The Constitution of the
Republic of South Africa (hereafter referred to as The Constitution) is the overarching
legislation in South Africa. It sets out the roles, responsibilities and limits of municipalities
and Eskom in terms of the reticulation of energy and the provision of related services
(Republic of South Africa 1996). Further clarity of the mandate of local government as
a service authority and regulator (as outlined The Constitution) has been provided in
subsequent legislation, e.g. the Municipal Structures Act (1998), the Municipal Systems
Act (2000), etc. According to the Constitution, the reticulation of electricity (and gas),
and the provision of street lighting, water and sanitation are all functions of local
government (South African Local Government Association 2017b).
White Paper on Energy Policy (1998): The White Paper on Energy Policy placed forward
a mandate for energy in democratic South Africa. It provided the foundation for all
subsequent electricity and energy legislation. Furthermore, it explained energy policy
context, priorities and objectives. It also described issues relating to energy supply and
demand as well as cross-cutting issues (Sustainable Energy Africa 2013b; Meko 2015;
GreenCape 2017; South African Local Government Association 2017b).
White Paper on Renewable Energy Policy (2003): The White Paper on Renewable
Energy Policy was promulgated to develop a framework for the renewable energy
sector to function and grow into a sector capable of contributing to the South African
economy. The White Paper on Renewable Energy Policy was created to supplement the
White Paper on Energy Policy (South African Local Government Association 2017b).
National Energy Efficiency Strategy (NEES): The first National Energy Efficiency
Strategy was adopted in 2005, and later revised in 2008 and again between 2011 and
2013. The strategy aimed to develop energy efficiency in all sectors and links energy
sector development with national socio-economic development plans. A new version
of the National Energy Efficiency Strategy entitled draft post-2015 National Energy
Efficiency Strategy was released for comment in December 2016 (Department of Energy
2016b). This updated version is based on recommendations by the International Energy
Agency. The policy recommendations are developed for seven priority areas, each with
specific energy targets into the future.
Free Basic Electricity Policy (2003): The Free Basic Electricity Policy supplements
the national electrification programme for poor households. It set the allocation of
free basic power to 50 kWh (kilowatt hours) per month to poor households that are
connected to the national electricity grid (South African Local Government Association
2017b).
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Free Basic Alternative Energy Policy (2007): The objective of the Free Basic Alternative
Energy Policy expands on the Free Basic Electricity Policy (2003). It does this in areas
that not are connected to the national electricity grid by providing poor households
with free basic energy from alternative energy sources. The Free Basic Alternative
Energy Policy promotes the provision of sustainable alternative energy options (e.g.
solar) and, where possible, address other socio-economic issues such as job creation
in the process of implementing the chosen alternative energy solutions (South African
Local Government Association 2017b).
The Electricity Pricing Policy (2008): The Electricity Pricing Policy provides guidance
on the pricing of electricity distribution (i.e. the delivery to electricity to end consumers
as opposed to electricity transmission) as well as on cross-subsidisation and demandside management. The central principle in the Electricity Pricing Policy is costeffective tariffs, although, provision is also made for the achievement of demand-side
management and energy efficiency goals (South African Local Government Association
2017b).
Climate Change Response Strategy (2011): This strategy promotes integration
between various government interventions to reduce negative climate change impacts
and make the most of the benefits. Moreover, the strategy envisaged that it would boost
sustainable economic and social development.
Two main government energy strategies designed to tackle energy challenges in South
Africa are the Integrated Resource Plan (IRP) for Electricity 2010-2030 (2011), and the
Draft Integrated Energy Plan (IEP) of 2012 (Mutezo 2015). The Draft National Integrated
Energy Plan has three core energy planning objectives which provide a guideline for
municipal IDP energy planning integration. These objectives are:

Social
Development

Environmental
Sustainability

Economic
Development
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•

Ensure security of supply

•

Minimise the cost of energy

•

Promote job creation and localisation

•

Minimise environmental impact and water consumption

•

Diversify energy supply sources

•

Promote energy efficiency

•

Promote energy access
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The Department of Energy is in the process of finalising the revised IEP and IRP. As
outlined in the IRP 2010 for electricity 2010-2030, South Africa’s energy sector is
transforming with increasingly focus on renewable energy (amounting to 42 % of new
additional capacity) and nuclear energy (Waller 2010). The IRP focuses on the following
areas (Meko 2015; GreenCape 2017):
•

Reducing greenhouse gas emissions.

•

New technology uncertainties such as costs.

•

Water usage.

•

Local input and job opportunities.

•

Southern African regional cooperation and development.

•

Security of supply.

Likewise, the Draft IEP acknowledges energy challenges in South Africa, notably energy
deficits, and aims to addresses the challenges by diversifying energy supply options and
technologies, and by prioritising an increased use of renewable energy options (Mutezo
2015).
3.2.2.3

Key NatIonal Energy Rule and Regulations
There are a wide range of regulations that govern the energy sector and the role of local
government within the energy sector. The following section provides a summary of the
key regulations.

3.2.2.2.1 Independent Systems and Market Operator Bill
Traditional electricity markets have a “bundled” structure, meaning that Generation,
Transmission and Distribution is the controlled by a single or a few entities. These
entities typically operate across more than one component of the market (for example
an entity may be responsible for Generation as well as be active in Transmission.
There are many problems with bundled electricity markets (which are typical in most
monopolistic environments) and include; lack of competition, unrealistic barriers to
entry for competition, inefficiency in the system, lack of transparency, high prices, lack
of innovation and lack of local variation.
South Africa has a centralised electricity monopoly with Eskom responsible for bulk
generation, transmission and, together with municipalities, distribution. South Africa
also relies heavily on fossil fuels for its energy supply, with coal and oil contributing the
highest to the country’s total energy supply. This bundled structure of the sector and, in
particular, the dominant role that Eskom plays has led to concerns about the potential
of Eskom to abuse its dominant position in the electricity market and be exclusionary
towards new entrants into the market.
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•

This act gives the mandate to the Department of Energy to
ensure that a mix of sustainable energy resources are available
and affordable. The energy mix should support the growth of the
economy and alleviate poverty, while being considerate of the
environment (Sustainable Energy Africa 2013b). The Act also
provides for the development of the IEP and the formation of the
South African National Energy Development Institute (SANEDI).

•

These Acts guide the issue of licenses for generators, transmitters,
wheelers and distributors of electricity in South Africa.

•

The Electricity Regulation Act (No. 4 of 2006) also established a
national regulatory framework for the electricty supply industry
and a National Energy Regulator.

•

The Electricity Regulation Amendment Act (No. 28 of 2007) also
included a new chapter on municipal electrictiy reticulation and
expanded the Minster of Energy’s powers to make regulations.

National Energy Act
(No. 34 of 2008)

Electricity
Regulation Act
(No. 4 of 2006)
and Electricity
Regulation
Amendment Act
(No. 28 of 2007)

Electricity
Regulation
Act: Electricity
Regulations on
New Generation
Capacity (2011)

Electricity
Regulation
Act: Licensing
Exemption and
Registration Notice
(2016)

SANS 10400-XA:
Energy Usage in
Buildings and SANS
204

•

This act provides regulations on new generation capacity by organs
of state. The regulations state that the Minister of Energy must make
a determination as to whether any new generation capacity shall be
established by Eskom, another organ of state, or an Independent
Power Producer (IPP). If the new generation capacity is established
by an IPP then the Minister must also determine the identity of the
buyer or, where applicable, the procurer and the buyer.

•

These regulations define which energy generation activities are
exempt from the requirement to apply for, and hold, a licence. This
notice also state that exempt activities must still be registered with
the National Energy Regulator of South Africa (NERSA).

•

These regulations outlined the South African National Standard
(SANS) regarding energy usage and efficiency in buildings. These
regulations focus on ensuring that:

•

New buildings have at least 50 % of their annual water heating
requirements provided by energy efficient technologies such as
solar heating and heat pumps.

•

The design elements of a building (including orientation of the
building, and the use of natural light and insulation) are implemented
in such a way that buildings are naturally kept cool in summer and
warm in winter.
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Case Study 3: Nigeria Electric Power Sector Reform Act
Nigeria’s power sector has transitioned from a state-owned electricity network to a largely privately-owned competitive unbundled electricity network. Liberalisation and privatisation of the
power sector in Nigeria was prompted by inadequate electricity supply, low generating plant
availability; constant power outages, and high technical and non-technical losses (Onochie, U.P,
Egware, H.O, and Eyakwanor, T.O 2015).
The Electric Power Sector Reform Act, No. 6 of 2005 (EPSR Act) was the foundation of Nigeria’s
reformed power sector. Following the implementation of the Act, the Nigeria Electricity Power
Authority (NEPA) was dismantled and the Power Holding Company of Nigeria (PHCN) was set up
comprising of 18 unbundled autonomous companies of which six were responsible for generation, one for transmission and 11 for distribution. Furthermore, an independent commission
known as Nigeria Electricity Regulatory Commission (NERC) was set up and tasked with regulating the sector (Ajumogobia and Okeke 2015; Onochie, U.P, Egware, H.O, and Eyakwanor, T.O
2015).
Overall reform strategies aimed to increase power generation, transmission and distribution
capacity in Nigeria. Although this transition is still in its early stages, it envisaged that reform
strategies will lead to improved services; research and development; increased employment opportunities; transfer of technical manpower; public revenues and reduced tariffs (Ajumogobia
and Okeke 2015).
3.2.2.2.2 Regulatory Rules for Wheeling
A set of “Regulatory Rules on Network Charges for Third-Party Transportation of Energy”
was published by NERSA in March 2012. The set of rules attempted to guidelines on
wheeling of electricity and in particular how to determine Use-of-System Charges
(UOS) (National Energy Regulator of South Africa 2012) . The rules provided details on
calculating the following components of UOS charges:
1. Network Charges
2. Reliability Service Charge
3. Service and Administration Charge
4. Losses Charge
5. Connection Charges
However, many stakeholders raised several issues with the prosed rules. For example,
there was disagreement about the liability of the network operator when the distribution
system was not operational. If an embedded generator was using the grid to supply a
customer within a municipal grid and the grid went offline due to cable theft, would the
municipality (as the grid operator) become liable for the loss of income to the generator.
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NERSA agreed to revise the rules through a consultative process. This process has to
date not been completed and municipalities acquire some income from the reticulation
of electricity. Currently income stream accounted for 28% of total income earned by all
municipalities in South Africa.
3.2.2.2.3 Municipal Authority for Electricity Reticulation
Currently there is a difference in the interpretation of legislation between Eskom and
municipalities regarding the roles and responsibilities surrounding the reticulation of
electricity and the mandates of the entities involved. In terms of the Constitution of
South Africa (Act 108 of 1996), Municipalities have the “executive authority and right
to administer” “electricity reticulation”. The Municipal Systems Act 32 of 2000 (MSA)
provides further clarity by making a distinction between “service authorities” and “service
providers”. In the electricity sector, Service Authorities’ functions include; developing
electricity related policies, setting tariffs, overseeing and regulating the provision of
a service, and overseeing investment in electricity infrastructure. Service Providers
functions on the other hand are limited to the provision of the actual service, which is
the management of the grid and sale of electricity. In terms of the act, the Municipality
is deemed the service authority and is therefore responsible for these functions. Eskom
can only act as a service provider in the municipal electricity distribution system.
There is however, an opposing interpretation of the legislation that states that Eskom
is not subject to the MSA (because it is not a municipality) and licensed by NERSA to
provide electricity within the defined licensed area, and therefore does not need to
recognise municipalities as the local service authority.
The implications of this difference in interpretation of the legislation has resulted in a
situation where Eskom operates as the De Facto service authority for electricity in areas
of is distribution, as licensed by NERSA. It sets tariffs, defines grid expansion programs
and policy and monitors according to internal Eskom requirements. The current
industry structure therefore favours Eskom and has led to a number of challenges for
municipalities including:
1. There are no Service Authority Requirements (SAR) between municipalities and
Eskom in the 140 municipalities where Eskom distributes electricity.
2. Eskom does not provide municipal-boundary level reporting.
3. Without Service Authority Requirements, municipalities cannot require Eskom to
report on their performance with regards to electricity distribution. Without this
reporting. municipalities cannot monitor electricity service delivery within their
area of jurisdiction.
4. Without adequate reporting from Eskom, municipalities cannot plan adequately for
future electricity and energy services.
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5. Municipalities cannot set tariffs or apply surcharges for areas where Eskom provides
electricity (South African Local Government Association 2017d, 2017c).
SALGA is currently working with Eskom and municipalities (through an Inter-Ministerial
Task and the President’s Coordinating Council) to find consensus on this issue.
3.2.2.4

The role of municipalities regarding renewable energy
The increase in the number of renewable energy installations in the country has also
prompted some municipalities to consider the purchasing of renewable energy from
entities other than Eskom, and to consider generation of their own energy. However,
in terms of Section 34 of the Electricity Regulation Act of 2006, any new generation
capacity has to be part of a determination by the Minister of Energy and licenced by
NERSA. The Minister of Energy also has to approve the purchaser of the new electricity
generated. Currently, the Minister of Energy has not approved an application by the
City of Cape Town, together with other municipalities, to purchase electricity from
independent power producers.

3.2.2.5

Key Regulatory framework challenges
Despite the intention of the existing policies and regulations there are several challenges
to pursuing innovative and developmental solutions in the South African energy sector.
These key legislative framework challenges are summarised below.
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Plan are developed nationally with local government inputting only as a
general stakeholder. This results in priorities and targets been developed
that do not adequately reflect the potential of local government.

Centralisation
of policy
development

•

For example, national government may decide that coal is an important
component of the energy mix, despite significant renewable energy
resources being available at a local level

•

Policies and regulations in the energy sector can be incoherent and
uncoordinated because policy decisions in the sector are driven by
several entities including but not limited to the Department of Energy,
the Department of Public Enterprises, Eskom, and the National Treasury
(Waller 2010). Regulatory inconsistencies also exist in relation to other
areas of the law such as land-use planning and agriculture (Murombo and
du Plessis n.d.).

•

For example, the application of the new building energy efficiency
regulation is not aligned with the construction of new low-cost housing
developments.

Lack of horizontal
policy alignment

Lack of vertical
policy alignment

Lack of legal
and regulatory
procedures

Lack of capacity
for legislation
implementation

Lack on innovation
in policy
development

•

Policies and regulations developed at a national level may not integrate
with local regulations and policies, particularly regarding local economic
development objectives.

•

For example, national energy efficiency targets do not address the issue
that municipalities may lose revenue due to their customers’ increased
energy efficiency.

•

Procedures for the enactment of new policies and regulations may not
exist.

•

For example, there are no clear guidelines for grid connection and licensing
for small scale renewable energy generators that municipalities can easily
adopt.

•

Municipalities may not have the capacity or skills to develop and implement
local regulations that adhere to national energy policies.

•

For example, municipalities may struggle to enforce the new regulations
relating to energy efficiency in buildings, during the planning approval
process.

•

Centralised policy development by nature needs to be generic in order
to accommodate a wide audience. This often restricts innovation by not
considering nuances at a local level.

•

For example, national policy may decide that ocean current electricity
generation is not a priority technology and therefore does not get
supported. However, in the Eastern Cape Coastal Municipalities, ocean
current generation may be one of the key renewable resources available
for exploitation.
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3.3 Proposed solutions for the South African market
Policy and regulatory interventions are one of the key mechanisms in which local government
can enact change. However, it important to note that, enacting legislation and policies does
not automatically translate to innovative and development solutions. These regulatory
interventions in the energy sector should focus on the following key strategies:
1. Aligning policies and regulations.
2. Developing an enabling policy environment.
3. Building legislative capacity within local government.
When considering policy and legislative interventions, the following criteria should be
considered:
•

The call for innovation and developmental solutions in the energy space must be aligned
with legislative policies that reflect the new desired strategic objectives.

•

Legislative frameworks and policies must take into consideration the social and
economic contexts as well as the specific needs and potential for development of local
municipalities.

•

Policy development may require new ways of working with diverse skills and better
understanding of modern technologies and their social constraints

•

Attempts to promote new technologies or improve current technologies in the energy
sector must look beyond policy and ‘hardware’ and consider institutional and socioeconomic factors that could be potential barriers (International Institute for Environment
and Development 2013).

•

Energy policies also need to address issues of access, sustainability, affordability and
quality of service for end users (Department of Energy 2015).

•

Synchronisation of efforts by government departments, regulators and agencies as well
as the coordination of laws and policies is critical to the success of the energy sector.

Within these broader strategies, there are several catalytic interventions that national and
local government could consider. These are summarised below
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3.3.1 National Interventions
3.3.1.1

Aligning Policies and Regulations
1. Clearly define the role and actively seek the engagement of local government in
national energy policy development processes
2. Clearly define mandates with regards to electricity service provision
3. Assess the status quo of local government in terms of their experiences with a
changing energy sector and incorporate these lessons into national policies
4. Facilitate active engagement between local government and national government
on a regular basis.

3.3.1.2

Developing an Enabling Policy Environment
1. Unbundle the electricity sector, inclusive of the introduction of an Independent
System and Market Operator.
2. Streamline and clarify licencing processes for renewable energy generators.
3. Make national energy data readily available and open source to allow municipalities
to adequately plan for changes in the energy sector.
4. Finalise the guidelines and rules for determining cost of usage for electricity grid

3.3.1.3

Building legislative capacity
1. Initiate a local government support program within the department of energy that
has a specific focus on building capacity at a local level.
2. Assist municipalities in ensuring that the changing energy mandate is incorporated
into strategic profiles such as Municipal Manager job descriptions.
3. Through institutions like SALGA, identify capacity gaps for implementation of
new regulations (e.g. new building energy regulations, new energy monitoring
requirements, new energy efficiency targets, new generation licencing exemptions,
etc.).
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4. Through institutions like SALGA, roll out an on-going capacity building program
that focusses on building local government capacity to match the changing energy
policy environment.
5. Introduce a mechanism to assist the relevant municipalities in addressing their
outstanding debt relating to bulk services.
3.3.2 Municipal Interventions
3.3.2.1

Aligning Policies and Regulations
1. Review existing local policies, strategies and regulations to ensure they align with
national regulations and plans such as the IEP and IRP.
2. Actively engage in national energy planning processes.
3. Include intergovernmental engagement activities are part of the job description for
key energy officials to ensure there is incentive for alignment with other spheres of
government.

3.3.2.2

Developing an Enabling Policy Environment
1. Develop energy strategies that consider the changing energy system.
2. Develop and get council approval for renewable energy and energy efficiency
targets in line with national requirements.
3. Ensure energy issues are clearly articulate in strategic municipal plans such as the
Integrated Development Plan.
4. Develop and adjust local by-laws to support renewable energy (for example,
adjusting the electricity bylaws to allow for easy grid connection).
5. Develop and adjust local by-laws to encourage energy efficiency (for example,
planning approval by laws that require additional energy efficient interventions).

3.3.2.3

Building legislative capacity
1. Develop an internal energy management policy
2. Revise current staff responsibilities to include new energy policy requirements.
3. Training of existing staff (e.g. in enforcing SANS 204)
4. Develop specific mechanism to address outstanding debt and revenue to be
collected from end customers.
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4

Energy Economics

4.1 Background to the theme
The renewable energy sector is current driving growth in the global energy economy. The
energy sector is one of the largest economies in the world accounting for more than 2% of
the global GDP. However, over the past 3 to 5 years there has been a decline in investment
in the global energy sector. This is largely driven by the drop in oil and gas investment, which
declined by as much as a quarter between 2015 and 2016 (International Energy Agency
2017b). Investment in renewable energy is partly resisting this trend. Investment in RE was
the largest area of investment in 2016 at $297 billion, despite decreasing 3% from the
previous year. This investment also saw an increase of expected output capacity of 35%
from the previous year due to declining costs of renewable energy technologies such as
wind and solar. Renewable energy was therefore able to add more capacity than oil and gas
despite lower investment costs in 2016.

There has also been increasing global investment in electricity networks and storage, with
2016 seeing the highest every investment of $277 billion in this sub-sector. This is in
part being driven by grid expansion and increasing transmission networks in developing
countries like India and China. However, there is also increasing investment in integrated
networks that accommodate digital information and communication technologies. There
has also been increasing investment in Energy Efficiency, the bulk of which has gone into
building energy efficiency investments (International Energy Agency 2017b).
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South Africa relies heavily on fossil fuels for its energy supply, with coal and oil contributing
the highest to the country’s total energy supply. According to 2012 data from the Department
of Energy, approximately 69% of South Africa’s energy supply is from its rich coal deposits.
Most of this coal is used for electricity generation, with the remainder used for coal-toliquid conversion processes. Crude oil, however, whilst contributing 15% to South Africa’s
energy supply. The third highest energy source is from biomass at approximately 11% of the
country’s total energy supply.
In the past 5 years in South Africa there has been significant investment in the energy sector,
particularly in the new bulk electricity generation power stations and high-voltage power
line. This trend is likely to continue with the finalisation of the draft integrated resource
plan (IRP), which outlines as R234 Billion in the sector over the next 3 years (Department of
Energy 2016a).
However, as is the case for many developing countries, South Africa has enormous
challenges in growing the overall economy and improving the lives of its citizens that are not
necessarily directly linked to electricity infrastructure provision. At the same time, climate
change and other environment-related risks are placing additional pressure on the ability
of governments to provide infrastructure and services that are resilient to the risks and their
impacts. South African local government also has to contend with declining revenue from
the decreased sale of electricity, calling into question the future economic sustainability on
municipal utilities. Given these challenges, South African national and local government
have been restricted in their ability to maximise opportunities in the energy sector to
stimulate local economic development.
This section provides a summary on the key thinking internationally and nationally on
developing the energy economy as a driver for development and economic growth at a local
government level. It also discusses some proposed solutions for the South African market
going forward.
4.2 Analysis and discussion of Key Components in the theme
4.2.1 Economic Components
The Auditor General’s report on the financial state of municipalities over the 2015-16
financial year, noted that only 49 (18%) of the 263 municipalities were able to achieve
a clean audit. The Auditor General notes that one of the key implications of these weak
internal financial controls within municipalities is that “municipalities [were] spending
more than the resources they had available (thus incurring a net deficit) [and] current
liabilities exceeding current assets at year-end (net current liability position)” (Auditor
General South Africa 2017). This situation of increasing debt creates a negative feedback
look, where municipalities are unable to fund bulk services due to weak balance sheets and
credit ratings. Without the investment in bulk services the local economy suffers and the
revenue for the municipality declines.
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In order for municipalities to be financially viable and stimulate economic development,
it is essential that the current business models of municipalities be reviewed. In a rapidly
changing global economy, municipalities need to identify new income streams, become
more efficient in their operations and promote more sustainable economic activities.
Municipalities also need to consider the impacts of this changing global economy on their
communities and what role the municipality should be playing is helping communities
through this transition.
The section below discusses some of these key economic drivers for municipalities with
particular reference to the electricity distribution industry.
4.2.1.1

The Green Economy and Job Creation
As outlined above, there is significant global investment in new forms of electricity
generation and network infrastructure. This investment provides a clear opportunity
for economic development and job creation. The South African Renewable Energy
Independent Power Producer Procurement Programme (REIPPPP) has demonstrated
this potential by securing significant foreign direct investment over different bidding
window (BW) as illustrated in Figure 12 and job creation in South Africa (Figure 13).

Figure 12: Total foreign investment attracted of total investment through the REIPPP
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Figure 13: Total Job Creation Realised through the REIPPP
Beyond the REIPPP there is also a potential for job creation in other green economy
sectors such as waste, solar water heating and electric vehicle. The table below is a
summary of potential employment opportunities in the green economy projected to
the 2025 period.
Table 3: Current and Potential Green Jobs in South Africa. Adapted from (Montmasson-Clair 2012)
Sectors
Wind energy
Solar energy

Current
employment
Negligible
Very low

Waste-to-energy

Unknown

Biofuels (bioetha- Unknown
nol and biodiesel)
Building and hous- Limited
ing energy efficiency
Solar water heating Approximately 700
people (including 200
in manufacturing and
400 in installation)
Electric vehicles
Less than 100 people
and lithium-ion
batteries
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Potential additional employment (by 2025)
5 000 jobs in the long term
Minimum of 16 500 direct jobs (13 500 in photovoltaic and 3 000 in concentrated solar power)
including 9 000 in manufacturing
37 000 direct jobs in the biomass industry, 10
000 in cogeneration and 7 000 in landfill gas,
anaerobic digestion and pyrolysis/gasification
(all essentially in O&M)
More than 50 000 direct jobs, mostly from the
growing of crops for raw material supply
6 500 direct jobs in building, construction and
installation
17 620 new direct jobs, 16 278 of which in installation and 1 225 in manufacturing
10 000 in manufacturing (production of electric cars and buses, and of lithium ion batteries)
conditional to government support
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Case Study 4: Tshwane Green Economy Transition
The City of Tshwane has developed a Green Economy Strategic Framework, entitled Framework for a Green Economy Transition that provides guidance on moving the city towards a
low-carbon and climate resilient city. The Framework is divided up into thematic action areas under Mitigation, Adaptation and Implementation. The Mitigation section includes action areas under sustainable energy, sustainable transport, and green buildings, with associated strategic objectives and actions (City of Tshwane 2014). Under the sustainable energy
category, the framework identifies aspirations for the city that focus on reducing energy
demand and the City of Tshwane’s carbon footprint, but also emphasise the importance of
providing energy access to all its residents (City of Tshwane 2014). The Framework is also
important for catalysing projects that will assist in meeting the municipality’s duty to reduce
its greenhouse gas emissions, which currently stand at 28 million tonne of carbon dioxide
equivalent (28mtCO2e).
City Sustainability is continuously ensuring that that the city becomes catalytic by initiating and implementing demonstration projects whilst on the other side other departments
within the city also initiate green economy related projects which have been incorporated
into existing municipal operations, such as energy efficient retrofitting. Effort are made to
source funding from various spectrum as such sourcing external funds for green economy
projects has however been a challenge for the Municipality (Dolly Segopotso Mafa, 2017).
Despite the challenges to source external funding, the framework has provided a foundation for service delivery innovation that is capital expenditure neutral by recognising the
inherent value of our city resources such as municipal solid waste and sludge, using these as
forms of equity in public-private partnerships.
Although some of the targets set in the Framework have not yet been achieved, the Municipality has achieved the following key outcomes.
1. Various baseline and development studies identified in the Framework have been
undertaken by the Municipality.
2. A Climate Change Vulnerability Assessment has been developed which has identified the areas where the city is most vulnerable in terms of climate change.
3. A City of Tshwane Climate Change Response Plan has been initiated (Dolly Segopotso Mafa, 2017).
4.2.1.2

The Electricity Grid as a Key Economic Driver
A key potential economic driver in the energy economy is the electricity grid itself.
The value of the electricity grid is sizable, not only in terms of the intrinsic value of the
physical assets but also the potential value that other organisations can create through
their use of the electricity grid. There is scope to increase the intrinsic value of the
electricity grid through technological enhancements (e.g. smart grids) that may also
be able to save municipalities and Eskom money through the development of systems
that are increasing efficient and decentralised (Tricoire and Starace 2017).
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There is also scope to increase the potential value of the electricity grid. A market for
green energy is growing in South Africa and there has been significant interest in the
purchase of green energy by companies from independent power producers. One of
the ways that municipalities can facilitate this trade is by allowing independent power
producers and customers to have access to the electricity grid at a specified fee.
The facilitation of the trade of energy via the grid between the two parties is called
“wheeling”(Eskom 2011). The current distribution grid requires substantial investment
to improve the availability, reliability and wheeling capability of energy. A review of the
requirements per municipality, in the context of the introduction of renewable options
and smarter technology applications, could result in cost savings and a more efficient
distribution network.
The potential value from wheeling is similar to that of the other network infrastructure
such as roads. Roads link economic centres together increasing the amount of trade
(and economic growth) that can occur in South Africa. Furthermore, allowing businesses
and individuals to use roads, for a fee (e.g. licences, tolls, taxes etc.), enables more goods
and services to be accessed, bought and sold. This in turn can increase revenue growth,
which can subsequently lead to increases in taxes and economic growth. Similarly,
allowing for a more dynamic and integrated electricity grid (e.g. investing in electricity
feeding, wheeling and smart grids and ending Eskom’s vertical monopoly) may well
lead to additional revenue opportunities as well as increases in taxes and economic
growth. Indeed, the relationship between wealth creation and energy consumption is
a direct one.
However, it should also be noted that there are currently significant backlogs in
electricity grid maintenance in South Africa. Most local electricity outages are as a
result of distribution network maintenance backlogs rather that generation and supply
constraints. The Department of Energy (DoE) recently noted that the maintenance
backlog in the municipal electricity grid was as much as R32 Billion and that there was
a need to identify more sustainable business models for maintenance (Mkhwanazi
2017). To address this backlog the DoE has established the Approach to Distribution
Asset Management (ADAM) aimed at addressing electricity infrastructure backlogs in
municipalities. The ADAM is part of the DoE 2015-2020 strategic plan with a budget
allocation of R320 Million.
4.2.1.3

Decreasing Electricity Affordability Limiting Economic Development
Historically, South Africa was known for producing electricity at one of the lowest rates in
the world. However, in the last ten years, Eskom’s average electricity tariff has increased
by 356% (2007-2017), resulting in the country performing mid-range in terms of price
(Moolman 2017). Over this period, the electricity prices have increased four times
faster than inflation. This has resulted in consumers spending far higher proportions of
their income on electricity. The graph below (Figure 14) highlights the affordability of
electricity in different countries by plotting the cost of 400kWh/month as a percentage
of median income. The graph shows how the percentage of income spent on electricity
in 2017 across different countries. In South Africa has electricity increased from 15.2%
to 39.6% over a 10-year period, and that this is expected to increase further in 2018.
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Although electricity in South Africa is still more affordable than some other African
countries, this is changing quite rapidly.
There are several effects on the economy due to higher electricity prices. The most
obvious is the increasing input costs for energy into many industrial and business
processes resulting is loss of productivity. This in turn can drive innovation to less energy
intensive processes, but there is also a risk that it will lead to job losses and increasing
automation. Increasing electricity prices decrease spending power of consumers, which
results in less money being spent in the local economy.

Figure 14: Graph showing relative affordability of electricity compared with other countries (Graph source:
Sean Moolman, Power Optimal Website(Moolman 2017))
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4.2.2 Municipal Finance Components
4.2.2.1

The future realities of Municipal Revenue sustainability
Currently municipalities secure revenue in the following ways,
a) Transfer - from grants, subsidies, interest;
b) Tariffs - from service charges (including water and electricity);
c) Taxes - from property and other taxes;
d) Borrowings or issuing of municipal bonds
e) Others – from fines and donations etc.
For cities in South Africa, a major source of revenue is from service charges paid by their
residents and businesses, which includes income derived from the sale of electricity
(see example for City Tshwane below in Figure 15).

Figure 15: City of Tshwane Revenue Sources
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In some (mostly rural) municipalities Eskom plays the role of electricity distribution.
These municipalities are not able to charge a mark-up on the electricity that is provided
directly by Eskom, and so these municipalities do not earn revenue from electricity
sales. In most municipalities though, the taxes and tariffs paid by higher and middleincome households play a significant role in cross-subsidising households in the lower
income brackets. For example, the “lifeline tariff” for low-income domestic customers
that have consumption of less 350 kWh a month. In this tariff there is no fixed charge
and a nominal connection fee. This is not sufficient to cover the cost of the connection,
so the income derived from higher tariffs will cross-subsidise these costs.
Due to electricity price increases, issues of insecurity of supply, energy efficiency and
the development of the renewable energy sector, municipalities may not receive
as much revenue from the sale of electricity in the future. As stated earlier there is a
trend developing suggesting that the average kWh consumption is on the decrease.
This decrease is among others as a result of switching to alternative energy options,
the introduction of more efficient appliances, alternative lighting options and a
general efficiency drive. Increasing renewable energy installations could result in many
customers moving partly or entirely off the grid. To add to this there is an increasing
drive for energy efficiency resulting in further loss of revenue for municipalities. This
transition to renewable energy and energy efficiency is most noticeable in the higher
income households who can afford the new technology replacements. These are the
households who play a key role in cross-subsidising services. The combination of loss
of income and loss of high and middle income tax payers has been termed the “death
spiral”, as the wealthy customers will increasingly move off the grid and municipalities
will not be able to earn revenue from these customers (Janisch, Euston-Brown, and
Borchers 2012). This decrease in electricity sale can be seen in Figure 16 below, which
shows how the sale of electricity in Johannesburg has begun decreasing since 2010. It
also shows how the bulk supply of electricity from Eskom and the Kelvin power station
has not decreased as significantly but there have been increased technical losses in the
system.
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Figure 16: City Power - electricity purchases, sales and losses (South African Local Government Association
2015b)
Attempts by government to resist this transition to decentralised renewable energy
and energy efficiency is likely further push customers away from grid connected
power(Vermeulen 2017). Municipalities therefore need to consider alternative revenue
models to address this future reality. Municipalities also need to ensure that there is
a clear understanding of the value proposition of the distributed electricity grid to
ensure that customers continue to use it. Furthermore it is essential to identify new
revenue streams and business operating models that will improve the sustainability of
the municipality.
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Figure 17: Municipal Revenue Death Spiral (Source: (South African Local Government Association 2017a)
)
4.2.3 New business models
Electricity sales can no longer be viewed as a reliable and steady source of revenue for
municipalities. To address the potential revenue shortfall several principles can be applied
by municipalities, these include:
1. Diversifying income streams
2. Developing service charges that are cost reflective including cross-subsidisation costs
3. Improving debt management and credit control systems
4. Reduce technical and non-technical losse
5. Maximizing value of assets and infrastructure
6. Reduce costs of operation through more efficiency systems
National Treasury’s Government Technical Advisory Centre (GTAC) has therefore proposed
four different revenue options for municipalities (South African Cities Network 2016a).
These are summarised in the diagram below.
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•

This option is based on the current model where customers are
charged a mark-up on electricity that municipalities distribute.
Municipalities then make the system ‘smarter’, by developing
different tariffs for different times of the day, introducing smart
meters and developing incentives for customers to continue to use
electricity supplied from the grid.

•

This model involves municipalities providing and charging
customers for access to the grid as well as the supply of electricity.
Municipalities then ensure there is still revenue for grid maintenance
in an environment where less electricity is sold.

Smarter

Different

Alternative

Combined

•

The alternative model is one where municipalities no longer
rely on electricity sales as a source of revenue. This will require
municipalities to investigate other options, such as property rates, to
determine whether sufficient revenue will be collected. It could also
include municipalities geneartering and selling their own electricity
to customers

•

This approach model is a combination of the implementation of
time-of-use and variable tariffs and a set of differentiated charges.
Municipalities encourage energy intermediaries and wheeling, as
well as incentives to stay connected to the grid.

4.2.4 Including Additional Value Propositions
The historic business models for the electricity market generally operate on the principle
of increasing kWh units sold, while maintaining operating costs. This creates a focus on
increasing output of energy at a lower cost, which in turn limits the ability of new entrants to
join the market and creates a dis-incentive for energy efficiency. However, there is potential
to more accurately determine the business model for an electricity sector by considering
additional criteria or value propositions. For example, Energy Service Companies (ESCos)
typically generate revenue by offering energy services, rather than the sale of energy. This
creates a business model where energy efficiency becomes a viable alternative. There are a
number of additional value propositions that municipalities can consider when developing
business models. These include:
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1. Creating an enabling environment for demand side management particularly during
peak periods improves costs associated with grid balancing and need for storage
2. Creating an enabling environment for local generation will reduce costs from the sale
of electricity having to go through a national trading system.
3. Promoting energy efficiency improves “fuel poverty alleviation, energy security, lower
public health spending and job creation” (Hall and Roelich 2016)
4. Review the network management regime.
4.2.4.1     Revised Tariff Structures
One of the key mechanisms available to municipalities to use when considering
alternative business models is the revision of current electricity tariffs. Current many
municipal electricity tariffs are charged at a flat rate and do not consider time of use or
level of consumption. This approach is resulting in an under recovery and leads to an
inability to pay for the bulk purchases and operating costs associated with the electricity
business. However, the tariff that Eskom charges the municipality does included these
tariff elements and as a result the municipality carries all the financial risk in terms of
the tariff structure. For example, if there is a particularly cold evening that results in a
high residential spike in electricity consumption, the Municipality will pay Eskom at the
peak tariff but will only be able to bill residential customers at the flat municipal tariff.
Figure 18 shows the potential impact on municipal profitability from the sale of
electricity through the introduction of time of use (ToU) tariff. Without a time of use
tariff the municipality will make a loss during peak periods as this rate is much higher
from Eskom than what the municipality typically charges a customer. However, with
the introduction of a ToU tariff, municipalities can charge customers at a comparatively
higher rate during the peak periods, maintaining their profit margin. With the further
introduction of behaviour change, encouraging customers to reduce consumption
during peak periods, the profit margin can be extended further.
The introduction of ToU tariffs do however require an improved level of metering that
can be very expensive to implement. There is also a risk that the municipality will be
locked into a particular service provider if a smart metering system is not sufficiently
open source. Detailed research and planning therefore needs to be conducted before a
ToU and associated metering upgrade is implemented.
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Figure 18: Impact of change in usage on municipal profit
4.2.4.2

Asset Management
The South African Cities Network has valued SACN member city3 municipal assets
(infrastructure and buildings) at an estimated R306.52 billion in carrying value
(South African Cities Network 2016a). These assets can be a source of revenue for
municipalities and are currently underutilised by as much as 52% (South African Cities
Network 2016a). These assets can be used to secure revenue from private investors
and residents through property leases as well as developments. However, the report
also notes that due to increases in other areas, such as bulk expenditure on electricity
from Eskom, many municipalities do not have the funds to maintain their assets (South
African Cities Network 2016a). Leasing assets out to private entities could help to fund
the maintenance of these assets.
Some South African cities, like Nelson Mandela Bay, are leasing properties out, such as
sports stadia, to private entities, whilst others are leasing out land for the development
of precincts by private entities, such as the Newtown Precinct in Johannesburg (South
African Cities Network 2016a). In the energy sector, there is the potential to lease out
municipal rooftops for solar PV developments by the private sector. The vast number of
buildings and vacant land owned by South African municipalities could serve to earn
income by leasing space for solar PV installations. In this regard there is also the option
of the municipality owning the solar PV installations and selling the energy to their end
customers while decreasing their maximum demand payable to Eskom.

3
SACN member cities include: Buffalo City, eThekwini, Johannesburg, Tshwane, Msunduzi, Ekurhuleni, Mangaung, Nelson Mandela Bay
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Effective asset management is an integral part of business sustainability. The
infrastructure/asset management modus operandi must be evaluated and defined
within the context of available smarter technology, energy storage and the use of
renewable energy potential.
4.2.4.3

Accessing Alternative Financing Instruments and Mechanisms
Investing in renewable energy and energy efficiency technologies are additional key
strategies many local municipalities identify when aiming to reduce their greenhouse
gas emissions. One of the key barriers to implementing these technologies for
municipalities is funding (Blignaut et al. 2014). Four different types of financing were
identified in the SALGA Local Government Toolkit on financing Energy Efficiency and
Renewable Energy (Blignaut et al. 2014). These include
1. External Funding in the form of grants and loans;
2. Internal Funding from the municipal fiscus;
3. Incentives and partnerships, such as rebates, power purchase agreements, and
wheeling agreements with stakeholders; and,
4. Regulation (Blignaut et al. 2014).
One potential source of external funding for energy projects is the Green Climate Fund
(GCF). The GCF, set up by the UNFCCC, is a global fund aimed to assist developing
countries to reduce their greenhouse gas emissions and adapt to the impacts of climate
change (Green Climate Fund n.d.). Another UNFCCC mechanism set up is the Global
Environment Facility (GEF). The GEF was set up in 1992 to help address environmental
problems through the funding of environmental projects in the developing world that
help countries to meet international agreements. The GEF is a partnership of different
countries, private entities, and civil society organisations (Global Environmental Facility
2017). In South Africa, 102 projects4 have been funded through the GEF, with cofunds from other entities. There are however difficulties linked to direct access of these
international funding streams (such as the GCF and GEF) by sub-national governments
as they typically operate at a national level.
The German Development Bank KfW has recently set up the “Facility for Investment
in Renewable Small Transactions” (FIRST). The FIRST is R2 Billion Loan facility for
renewable energy projects in South Africa that can be accessed by private sector as
well as municipalities. Loans range from R50 Million to R300 Million and can be used
for solar PV, wind, biomass and small scale hydro projects.

4

https://www.thegef.org/country/south-africa
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Green Bonds is another mechanism that can be used to access funds for energy projects.
The City of Cape Town set up a Green Bond where it raised R1billion from investors for
projects that align with the city’s climate change strategy. A mix of adaptation and
mitigation projects will be implemented, some of which include projects to minimise
water losses and improve energy efficiencies (Pretorius 2017; Hogg 2017; Sullivan
2017).
Another area of growing interest in municipal energy finance is through Energy
Performance Contracts (EPCs). EPCs are a particular type of contract, where suppliers
are paid based on the performance of their technology or intervention rather than just
the technology itself. EPCs usually involve suppliers guaranteeing a particular savings
in energy and will only get paid if these energy savings are achieved. In most cases of
EPCs, the savings in energy are used to fund the installations over time.
A final area of potential for municipalities the use of blockchain technology. Blockchain
technology is, in essence, a decentralised database or ledger. The ledger isn’t controlled
by one particular utility but is rather verified by all the users of the blockchain. All
transactions on the blockchain are also typically transparent to all users on the
blockchain. This decentralisation and transparency has potential for many applications
in the electricity sector. For example, platforms for international renewable energy
trading certificates have already been set up through blockchains. A municipality may
generate renewable energy within its area of supply but sell this through an international
blockchain platform to a company in a different country.
4.3 Proposed solutions for the South African market
It is evident that the economic models for the supply and distribution of electricity will need
to change for in the future for South Africa. It is critical that there is clear and integrated
policy at a both national and local level that articulates this transition. Within this policy
environment, key principles and approaches that should be pursued include:
•

Define and implement a market structure and associated rules that will promote
sustainability

•

Promoting the alternative energy economy

•

Improving municipal energy finance systems

•

Implementing new business models

Within these broader strategies, there are several catalytic interventions that national and
local government could consider. These are summarised below
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4.3.1 National Interventions
4.3.1.1

Promoting the alternative energy economY
1. Continue to develop programs in the energy sector that have requirements around
local content and local employment
2. Prioritise technologies and sub-sectors of the energy economy that have high
potential for local beneficiation and develop programs to support these subsectors.
3. Assess the use of the electricity grid (national and local) as a key economic
development mechanism.
4. Set clear rules and guidelines for grid usage.

4.3.1.2

Improving municipal finance systems
1. Develop mechanisms and identify alternative revenue generating options that
address potential revenue shortfall from the loss of electricity sales that can be
adopted by both large and smaller municipalities.
2. Provide support to municipalities to implement better credit control mechanisms

4.3.2 Municipal Interventions
4.3.2.1

Promoting the alternative energy economY
1. Investigate different renewable energy resources and business partners available
within their areas of supply.
2. Develop the local Energy Service Companies (ESCo) sector to implement energy
efficiency projects and technologies.
3. Facilitate the communication of sustainable energy opportunities with businesses
and residents through the development of information portals and/or forums.
4. Facilitate the development of small scale embedded energy installations.

4.3.2.2

Improving municipal finance systems
1. Unbundle electricity tariff to separate out energy, network, surcharge components
2. Conduct cost of supply studies within the context of the changing business
environment
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