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EXECUTIVE SUMMARY
The renewable energy strategy for the North West Province was developed in response to
the need of the North West Provinces to participate meaningfully within the renewable
energy sector of South Africa. The Premier of the North West Provinces, Hon Thandi
Modise, has consequently made a declaration that North West Provinces will develop a
Provincial Renewable Energy Strategy that will provide guidance to stakeholders and assign
roles and responsibilities for the development and production of renewable energy in a
sustainable manner across the North West Province.
The renewable energy strategy aims to improve the North West Province’s environment,
reduce the North West Province’s contribution to climate change, and alleviate energy
poverty, whilst promoting economic development and job creation in the province whilst
developing its green economy.
There are a number of international, national and provincial mandates and driving forces that
play a pivotal role in the development of this renewable energy strategy for the North West
Provinces. These include the fact that South Africa was ranked the 12th largest emitter of
CO2 emissions in 2009 and has committed to reduce its greenhouse gas emissions by 34%
by 2020.
The North West is rated as the fourth largest electricity consuming province in South Africa
and consumes approximately 12% of the available electricity. This is mainly due to the high
demand of the electrical energy-intensive mining and related industrial sector.
Approximately 63% of the electricity supplied to the North West Province is consumed in its
mining sector.
The introduction and adoption of the New Growth Path in South Africa has seen increased
emphasis towards developing and growing the green economy within the country, supported
among others, by the Industrial Policy Action Plan (IPAP2) of 2010 and revised Integrated
Resource Plan (IRP2). Nationally, there is also a White Paper on Renewable Energy which
has been adopted by Parliament.
Various funding mechanisms and programmes related to renewable energy have also been
considered. One of these, the Independent Power Producer Procurement Programme
contributes substantially towards socio-economic and environmentally sustainable growth. It
is also aimed at stimulating the renewable energy industry in South Africa. This programme
has opened the market for RE substantially in South Africa and holds sustainable potential
for the North West Province.
The Green Energy Efficiency Fund supports the introduction of self-use renewable energy
technologies. Also available are the South African Renewables Initiative and the Renewable
Energy Market Transformation Project. There are also a number of mechanisms that support
renewable energy production linked to domestic manufacturing and the use of green
technologies such as the Manufacturing Competitiveness Enhancement Programme. The
Solar Water Heater Rebate programme is also one of the well-known mechanisms currently
active.
South Africa has an abundance of renewable energy resources available. The applicability
of these RE resources depend on a number of factors and are consequently not equally
viable for the NWP. The renewable energy sources that were identified to hold the most
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potential and a competitive strength for the North West Province are Solar Energy
(photovoltaic as well as solar water heaters), Municipal Solid Waste, hydrogen and fuel cell
technologies, bio-mass, and energy efficiency.
This strategy attempts to focus the efforts of all stakeholders and provides a foundation to
make the North West Province a primary contributor towards the renewable energy sector
within South Africa.
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ABBREVIATIONS AND ACRONYMS
BEE

Black Economic Empowerment

DEDECT
Tourism

Department of Economic Development, Environment, Conservation and

DOE

Department of Energy

EEDSM

Energy Efficiency and Demand Side Management

ESCO

Energy Service Companies

GHG

Greenhouse Gas

GW

GigaWatt

GWh

GigaWatt-hour

HPSWH

High pressure solar water heater

IAP

Invasive alien plants

IDC

Industrial Development Corporation

IDM

Eskom Integrated Demand Management

IPAP2

Revised Industrial Policy Action Plan

km

2

Square kilometer (Area)

kWh

Kilowatt-hour

INW

Invest North West

IPAP

Industrial Policy Action Plan

IPP

Independent Power Producers

IRP

Integrated Resource Plan

IRP2

Revised Integrated Resource Plan

km

kilometer

LPSWH

Low pressure solar water heater

m2

Square meter (Area)

MB

Megabyte(s)

MJ

Mega joule

MW

Megawatt

NECSA

South African Nuclear Energy Corporation

NERSA

National Energy Regulator of South Africa

NWP

North West Province

NWHTL

North West House of Traditional Leaders

NWPG

North West Provincial Government
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NWRESC

North West Renewable Energy Steering Committee

PGM

Platinum group metals

PGMDF

Platinum Group Metals Development Fund

PV

Photovoltaic

RE

Renewable Energy

REPG

Renewable Energy Power Generation

SAPVIA

South African Photovoltaic Industry Association

SASTELA

Southern Africa Solar Thermal and Electricity Association

SMME

Small, Medium and Micro Enterprises

SWH

Solar Water Heater

the dti

The Department of Trade and Industry

TJ

TeraJoule

WFW

Working for water
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DEFINITIONS AND TERMINOLOGY
RENEWABLE ENERGY

Energy generated from renewable source

ENERGY EFFICIENCY

ratio of other quantitative relationship between an
output of performance, service, goods or energy, and
an input of energy
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CONVERSION TABLE
Weights and Measures (Metric and International Systems)
Gcal : Gigacalorie (106 kcal); (1 MWh = 0,86 Gcal )
GJ : Gigajoule (109 Joule); (1 MWh = 3,6 GJ;
1 GJ = 0,0341 tce; 1 GJ = 0,0239 toe)
h : hour(s)
kW : kilowatt
MW el : Megawatt electric (1.000 kilowatts)
MW th : Megawatt thermal (0,86 cal/h)
tce : ton of coal equivalent (7*106 kcal or 29.302 MJ or 8,14 MWh)
toe : ton of oil equivalent (107 kcal or 41.860 MJ or 11,628 MWh)

vii

Contents
EXECUTIVE SUMMARY ................................................................................................................. II
ABBREVIATIONS AND ACRONYMS ............................................................................................... IV
DEFINITIONS AND TERMINOLOGY ............................................................................................... VI
CONVERSION TABLE ................................................................................................................... VII
1

2

OVERVIEW OF THE NORTH WEST PROVINCIAL RENEWABLE ENERGY STRATEGY ...................... 1
1.1

THE CONTEXT OF THE RENEWABLE ENERGY STRATEGY ........................................................................ 1

1.2

STATEMENT OF THE PROBLEM ......................................................................................................... 1

1.3

PROJECT OBJECTIVES ..................................................................................................................... 2

1.4

CHALLENGES ................................................................................................................................ 2

BACKGROUND AND CONTEXT FOR RENEWABLE ENERGY IN SOUTH AFRICA ............................ 5
2.1

INTERNATIONAL PERSPECTIVE ......................................................................................................... 5

2.2

NATIONAL MANDATE .................................................................................................................... 8

2.2.1

The Constitution ................................................................................................................ 8

2.2.2

The White Paper on the Energy Policy of the Republic of South Africa ............................. 9

2.2.3

The Reconstruction and Development Programme .......................................................... 9

2.2.4

Growth, Employment and Redistribution Macroeconomic Strategy .............................. 10

2.2.5

The Integrated Sustainable Rural Development Strategy ............................................... 10

2.2.6

The White Paper on Renewable Energy of the Republic of South Africa ........................ 10

2.2.7

The National Energy Efficiency Strategy ......................................................................... 12

2.2.8

Integrated Energy Plan .................................................................................................... 12

2.2.9

Integrated National Electrification Plan .......................................................................... 12

2.2.10

New Growth Path ............................................................................................................ 13

2.2.11

Green Economy and Green Economy Accord .................................................................. 13

2.2.12

National Development Plan ............................................................................................ 16

2.2.13

Green Jobs ....................................................................................................................... 16

2.2.14

Integrated Resource Plan ................................................................................................ 17
viii

2.2.15

Industrial Policy Action Plan ............................................................................................ 18

2.2.16

National Climate Change Response Strategy and White Paper ...................................... 20

2.2.17

The Department of Energy .............................................................................................. 20

2.2.18

National Energy Regulator of South Africa ..................................................................... 21

2.2.19

Integrated Energy Centres............................................................................................... 21

2.3

2.3.1

National targets and commitments ................................................................................ 21

2.3.2

Rural electrification ......................................................................................................... 22

2.3.3

North West Province House of Traditional Leaders ........................................................ 22

2.3.4

Health .............................................................................................................................. 22

2.3.5

Gender and energy .......................................................................................................... 23

2.3.6

Black economic empowerment and job creation ............................................................ 23

2.3.7

Job creation ..................................................................................................................... 23

2.3.8

Public Awareness............................................................................................................. 24

2.4
3

PROVINCIAL CONTEXT .................................................................................................................. 21

MOTIVATION FOR RENEWABLE ENERGY .......................................................................................... 25

NORTH WEST PROVINCE RENEWABLE ENERGY STATUS QUO ................................................ 27
3.1

RENEWABLE ENERGY SOURCES, APPLICATIONS AND POTENTIAL .......................................................... 28

3.1.1

Solar Energy..................................................................................................................... 28

3.1.2

Biomass and Waste-to-Energy ........................................................................................ 35

3.1.3

Biofuels ............................................................................................................................ 44

3.1.4

Fuel Cell Technologies ..................................................................................................... 44

3.1.5

Wind Energy .................................................................................................................... 46

3.1.6

Hydropower ..................................................................................................................... 48

3.1.7

Marine Power .................................................................................................................. 50

3.1.8

Geothermal ..................................................................................................................... 50

3.1.9

Cogeneration ................................................................................................................... 51

3.1.10

Energy efficiency ............................................................................................................. 52
ix

4

STRATEGY DEVELOPMENT ................................................................................................... 54
4.1

PURPOSE AND STATEMENT OF INTENT ............................................................................................ 54

4.1.1

Strategic Goals and Objectives ........................................................................................ 54

4.1.2

Targets ............................................................................................................................ 55

4.2

RENEWABLE ENERGY SUPPLY OPTIONS FOR NORTH WEST ................................................................. 57

4.2.1

Start Now Options ........................................................................................................... 57

4.2.2

Solar Water Heaters ........................................................................................................ 57

4.2.3

Bio-Mass (Clean Cook Stoves) ......................................................................................... 59

4.2.4

Energy Efficiency and Energy Service Companies ........................................................... 61

4.2.5

Municipal Solid Waste ..................................................................................................... 63

4.2.6

Solar Photovoltaic Technologies ..................................................................................... 65

4.2.7

Cogeneration and Waste Heat Recovery ........................................................................ 66

4.2.8

Hydrogen and Fuel Cell Technologies .............................................................................. 68

4.3

ESSENTIAL ELEMENTS OF RENEWABLE ENERGY OPTIONS FOR THE NORTH WEST .................................... 70

4.3.1

Sustainable Development Issues ..................................................................................... 70

4.3.2

Renewable Energy Programmes and Funding Mechanisms ........................................... 72

4.3.3

Legal Context ................................................................................................................... 76

4.4

INSTITUTIONAL ARRANGEMENTS.................................................................................................... 78

4.5

TECHNOLOGY AND INFRASTRUCTURE DEVELOPMENT OPTIONS RELEVANT TO THE NORTH WEST PROVINCE 80

4.5.1
4.6
5

6

Presidential Infrastructure Coordinating Committee ...................................................... 80

AWARENESS AND CAPACITY BUILDING ............................................................................................ 81

IMPLEMENTATION PLAN ..................................................................................................... 82
5.1

LEVELS OF RESPONSIBILITY ............................................................................................................ 82

5.2

OVERCOMING THE CHALLENGES .................................................................................................... 82

5.3

INSTITUTIONAL SUPPORT .............................................................................................................. 82

BIBLIOGRAPHY .................................................................................................................... 87

x

xi

1 OVERVIEW OF THE NORTH WEST PROVINCIAL RENEWABLE
ENERGY STRATEGY
1.1

The Context of the Renewable Energy Strategy

The renewable energy (RE) strategy for the North West Province (NWP) was developed in
response to the need of the NWP to participate meaningfully within the renewable energy
sector of South Africa. The Premier of the NWP, Hon Thandi Modise, has consequently
made a declaration that NWP will develop a Provincial Renewable Energy Strategy that will
provide guidance to stakeholders and assign roles and responsibilities for the development
and production of renewable energy in a sustainable manner across the NWP.
The Department of Economic Development, Environment, Conservation and Tourism
(DEDECT) of the North West Provincial Government (NWPG) have the mandate of cocoordinating issues that address the environment and conservation. This department has
consequently been given the responsibility to develop the Provincial Renewable Energy
strategy and plan with technical and project management support from the Industrial
Development Corporation (IDC).
The Renewable energy strategy aims to improve the NWP’s environment, reduce the NWP’s
contribution to adverse climate change, and alleviate energy poverty, whilst promoting
economic development and job creation in the province whilst developing its green
economy.
There are a number of international, national and provincial mandates and driving forces that
play a pivotal role in the development of this renewable energy strategy for the NWP. These
include the fact that South Africa was ranked the 12th largest emitter of CO2 emissions in
2009 and has committed to reduce its greenhouse gas (GHG) emissions by 34% by 2020,
undertaking that was first made in leadership at the Copenhagen (COP15) summit and
renewed at the COP17 summit.
The introduction and adoption of the New Growth Path in South Africa has seen increased
emphasis being made towards developing and growing the green economy within the
country, supported among others, by the Industrial Policy Action Plan (IPAP2) of 2010 and
revised Integrated Resource Plan (IRP2). Nationally, there is also a White Paper on
Renewable Energy which has been adopted by Parliament.

1.2

Statement of the Problem

South Africa relies heavily on coal to meet its energy needs because it is well-endowed with
coal resources; in particular, South Africa has developed an efficient, large-scale, coal-based
power generation system that provides low-cost electricity, through a grid system that is
being extended to rural areas, to millions of residential, commercial and institutional
consumers. As a result, coal is and is likely to remain, from a financial viewpoint, an
attractive but unsustainable source of energy for South Africa.
However, at the same time South Africa recognises that the emissions of GHGs, such as
carbon dioxide, from the use of fossil fuels such as coal and petroleum products has led to
increasing concerns worldwide, about global climate change. While South Africa is well
endowed with renewable energy resources that can be sustainable alternatives to fossil
fuels, so far these have remained largely untapped.
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For this purpose, the Government has developed enabling environments within which the
renewable energy industry can operate, grow, and contribute positively to the South African
economy and to the global environment.
The NWP however needs to make a meaningful contribution within the available enabling
environments whilst faced with a number of challenges. Substantial opportunities do
however exist and can be exploited through meaningful participation in the renewable
energy market.

1.3 Project Objectives
The overall objectives of the project are:
o
o

To develop a Renewable Energy Strategy for the North West Province; and
To develop a renewable energy implementation plan of the North West Province.

Based on the above, a number of secondary objectives need to be met:
o
o
o

o

o

The development of a strategy to promote and implement renewable energy
technologies and energy resources in the North West Province;
The strategy and plan need to be aligned with National plans set out by Government
and various stakeholders;
The project will entail a study into the viability and potential of various renewable
energy resources and technologies in the North West Province (taking into
consideration existing bodies of work already conducted and available), as well as a
review of renewable projects (existing and planned) in the province;
The strategy and plan need to take aspects into consideration pertaining to, but not
limited to, supply options, sustainability of impacts and system delivery, enabling
environments, role-players and responsibilities, financial mechanisms, partnerships,
infrastructure, environment, etc.; and
Propose actual projects to consider for implementation.

1.4 Challenges
The Draft Renewable Energy Strategy presented at the various stakeholder consultation
workshops were received well however some challenges have to be overcome for the
implementation projects to be successful.


One major challenge facing the NWP is the limited mandate that provinces have
around energy and the funding of renewable energy projects and the fact that they
are reliant on national developments in terms of formulating, funding and
implementing strategies and frameworks. This means that the way forward needs to
be cognisant of these difficulties in assisting the province in implementation.



The NWP is faced with poverty, high unemployment and inequality, as well as a
growing informal sector, leaving the province with substantial service delivery
backlogs in housing and electrification. This pose a substantial challenge in terms of
the strategy being able to achieve some of its goals related to energy poverty and job
creation. Access to energy is also closely related to quality of life. The poor typically
spend a greater fraction of their income on indispensable energy services. At the
same time these low-income households have to compromise severely on services
such as lighting and space heating that require energy carriers and technologies to
2

which they either don’t have access, or whose initial costs tend to be unaffordable.
The poor consequently expend more time and effort to obtain energy services.


The NWP is furthermore divided into an energy intensive industrial and mining
sector, as well as a substantial rural and non-urban based population. Finding a
balance to benefit both extremities is recognised within this renewable energy
strategy.



There is a lack of a centralised systems and structures within the NWPG that collect
energy data and this will impact on the strategy, both directly and indirectly, in terms
of determining and justifying targets and monitoring the effectiveness of the
renewable energy strategy once implemented. It is critical that this is addressed in
making the strategy meaningful in terms of measuring the impact and sustainability of
the interventions that result from this strategy.



There remains much variation between individual municipalities in terms of the
activities in place and their level of implementation and this should be consolidated.
One of the action points for the NWP is to establish a centralised systems and
structures within the NWPG or a suitable entity associated with the NWPG with a
centralised vision and continuity in resources and expertise that can drive the
implementation of the renewable energy strategy. These structures need to assume
the responsibility to drive activities on renewable energy such as implementation and
monitoring. The structure will also be required to firstly set the renewable energy
scene in the province following a map out of the process of embarking on the
implementation of the renewable energy programme in the province.



Centralised support on technical and non-technical aspects pertaining to renewable
energy and energy efficiency should also be consolidated within the NWP.



Structures and systems should consequently be put in place to develop and
continuously update targets whilst monitoring progress on the implementation of the
renewable energy strategy. These structures and systems should also take
responsibility to provide technical and non-technical support towards the renewable
energy market stakeholders, especially the local municipalities. A potential burden is
that competencies and expertise are not available.



A need for skills development and job creation within the province was raised. The
lack of relevant skills could be a major barrier towards implementation of the focus
areas mentioned.



A barrier of most of the technologies that is linked to municipalities (such as waste-toenergy projects) is the limitation that municipalities could only cater for 3-year
contracts. This should be investigated and relaxed as most of the waste-to-energy
projects require longer (up to 20 year) contracts.



Awareness needs to be created within the province regarding:
o

Renewable Energy technologies

o

Energy efficiency and Energy Services Companies

o

Application processes linked to roll-out programmes such as the Low
Pressure Solar Water Heaters
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o

Clean cook stoves



Further work will be needed to develop policy and strategy documents (on national
and provincial level) to support longer term projects such as the hydrogen and fuel
cell technologies.



Alignment with other government departments (such as Department of Water Affairs)
that has expansion programmes that does not necessarily align with the Renewable
Energy Strategy. This might hinder for example roll-outs of Solar Water Heaters
because tap-water might not be available yet.



Review of targets set out in the Renewable Energy Strategy.



Government, DBSA, Green Fund; Job Fund, IDC, Eskom, Municipalities to form
partnerships for renewable energy.
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2 BACKGROUND AND CONTEXT FOR RENEWABLE ENERGY IN
SOUTH AFRICA
South Africa has a heavy reliance on coal for electricity generation. This, coupled with
historically low electricity prices, has resulted in substantial energy inefficiencies throughout
the various sectors in our economy. South Africa is currently the 12th largest emitter of
greenhouse gasses in the World.
Both South Africa and the North West Province could benefit substantially from the
implementation of renewable energy to address the challenges towards clean energy,
energy efficiency and greenhouse gas (GHG) mitigation.
There are a number of national, international and provincial driving forces that play a pivotal
role in the development of this renewable energy strategy for the North West Province. They
include the following:
o

Universal access to energy;

o

Affordability of energy to all citizens;

o

Energy for rural development, remote schools and clinics, as well as energy for rural
water supply;

o

Improvement in the standard of living and meeting basic human needs;

o

Sustainable development;

o

Energy security and diversity of energy supply sources and primary energy carriers;

o

Reduction of energy demand of 12% by 2015;

o

Improve and expand the energy infrastructure;

o

Environmental protection;

o

Reduction in energy related emissions;

o

Economic growth and development;

o

Job creation;

o

Environments that is not harmful to human health or well-being;

o

Pressing social problems such as poverty and the HIV/Aids epidemic; and

o

Localisation of RE technology assembly and manufacturing within the NWP.

The sections that follow will describe the International perspective, as well as the National
and Provincial mandates that will form the foundation on the development of the renewable
energy strategy for the NWP.

2.1

International Perspective

South Africa is the largest contributor to the African Continent’s GHG emissions. Due to the
fact that South Africa has an extremely energy intensive economy and a very high
dependence on coal for the generation of primary energy, South Africa is one of the most
carbon emission-intensive countries in the World.
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Figure 1 shows the relative total CO2 emissions per nation. Interesting is the fact that South
Africa was ranked the 12th largest emitter of CO2 emissions in 2009, followed closely by
Mexico and Brazil. South Africa’s CO2 emissions however reduced by 6.7% relative to 2008,
compared to the world reduction of 0.1%.
From the above it is evident that the international perspective for renewable energy in South
Africa is driven by a need to reduce our GHG emissions.
South Africa ratified the UNFCCC in 1997, which enables South Africa to apply for financial
assistance for climate change related activities from the Global Environmental Facility
(GEF). The fundamental objective of the UNFCCC is to achieve stabilisation of the
concentrations of GHG in the atmosphere at a level that would prevent dangerous
anthropogenic interference with the climate system.
South Africa also ratified the Kyoto Protocol in March 2002. The Kyoto Protocol does not
commit the non-Annex 1 (developing) countries, like South Africa, to any quantified emission
targets in the first commitment period (2008 to 2012). The Clean Development Mechanism
provides for the transfer of certified emission reductions between non-Annex 1 countries and
Annex 1 countries. The mechanism is specifically designed to support sustainable
development with respect to greenhouse gas emissions in developing countries while
helping Annex 1 countries to comply with their commitments under the Kyoto Protocol. The
Annex 1 countries may consequently use the certified emission reductions accruing from
such project activities to contribute to compliance with part of their emission reduction
commitments.
The drive for the use of renewable energy in South Africa is further driven by the
international trend and pressure towards sustainability where energy from renewable
sources contributes to a growing extent to our energy needs. A scenario analyses by Shell
show renewables meeting around 40% of World energy needs by the middle of the century.
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Figure 1: Comparison of total carbon dioxide emissions in million tonnes CO 2 by nation (2009 data).

There is an international trend towards the generation of “clean” energy in response to
climate change and to meet the commitments of the Kyoto Protocol. South African industry
depends on modern energy carriers produced from coal, oil and gas. However, energy
security concerns are forcing Government to achieve greater diversification and flexibility of
supply and competition between energy carriers. This will in turn create an environment that
attracts domestic and international investment.
Thus, from an international perspective, South Africa, and consequently the North West
Province, needs to achieve a greater uptake in the implementation and use of renewable
energy due to our national commitments and support to the UNFCCC, the Kyoto Protocol
and its related programmes to reduce GHG emissions. South Africa has committed to
reduce its greenhouse gas emissions by 34% by 2020. The energy industry is the biggest
emitter since more than 90% of the country’s electricity is produced by coal-fired stations.
The International trend and need for sustainable development is also driving the use of
renewable energy within our growing economy that is linked to an extremely high
dependence of fossil-fuel based energy. Energy security from an international perspective is
another primary driver for the use of renewable energy to create an environment where
international investors would be attracted to South Africa and the NWP if the NWP could
provide this energy security to international investors.
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2.2 National Mandate
The National mandate for the use of renewable energy within South Africa is driven,
amongst others, by:
o

The Constitution;

o

The White Paper on the Energy Policy of the Republic of South Africa, 1998;

o

The Reconstruction and Development Programme, 1994;

o

Growth, Employment and Redistribution Macroeconomic Strategy, 1996;

o

The Integrated Sustainable Rural Development Strategy, 2000;

o

The White Paper on Renewable Energy of the Republic of South Africa, 2003;

o

The National Energy Efficiency Strategy, 2009;

o

Integrated Energy Plan, 2003;

o

Integrated National Electrification Plan, 2011;

o

New Growth Path;

o

National strategy for sustainable development and action plan 2011-2014;

o

Green Economy and Green Economy Accord;

o

National Development Plan, 2011;

o

Green Jobs;

o

Integrated Resource Plan, 2011;

o

Industrial Policy Action Plan, 2010;

o

National Climate Change Response White Paper, 2011;

The following Governmental Departments and institutions are also key:
o

The Department of Energy;

o

National Energy Regulator of South Africa; and

o

Integrated Energy Centres.

2.2.1

The Constitution

The Constitution states that Government must establish a national energy policy to ensure
that national energy resources are adequately tapped and delivered to cater for the needs of
the nation. Energy should be made available and affordable to all citizens, irrespective of
geographic location. The production and distribution of energy should be sustainable and
lead to an improvement in the standard of living of citizens.
The Bill of Rights provides that: “Everyone has the right
a) to an environment that is not harmful to their health or well-being; and

8

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

prevent pollution and ecological degradation;

ii.

promote conservation; and

iii.

secure ecologically sustainable development and the use of natural resources
while promoting justifiable economic and social development."

In order to meet the Government’s obligations in this regard, the White Paper on Energy
Policy of 1998 states that:
“Government will work towards the establishment and acceptance of broad targets
for the reduction of energy related emissions that are harmful to the environment and
to human health.”
2.2.2

The White Paper on the Energy Policy of the Republic of South Africa

The White Paper on Energy Policy of 1998 sets out Government’s policy with regard to
the supply and consumption of energy. The policy strengthens existing energy systems in
certain areas, calls for the development of underdeveloped systems and demonstrates a
resolve to bring about extensive change in a number of areas.
Another critical aspect included in the White Paper on Energy Policy was the increased
opportunities for energy trade within the Southern African region. Energy security through
the encouragement of energy supply sources and primary energy carrier diversity.
The policy recognised that South Africa has neglected the development and implementation
of renewable energy applications. However, the significant medium and long-term potential
of renewable energy is recognised. Government policy on renewable energy is concerned
with meeting the following challenges:
o

Ensuring that economically feasible technologies and applications are implemented
through the development and implementation of an appropriate programme of action;

o

Ensuring that an equitable level of national resources is invested in renewable
technologies, given their potential and compared to investments in other energy
supply options; and

o

Addressing constraints on the development of the renewable energy industry.

2.2.3

The Reconstruction and Development Programme

The White Paper on Reconstruction and Development of 1994, and the macro-economic
strategy - Growth, Employment and Redistribution (GEAR) largely informed social and
economic policies since 1994. The main energy emphasis in the White Paper on
Reconstruction and Development was the electrification of 2.5 million households by the
year 2000. The provision of access to electricity still poses a challenge for the South African
Government and Eskom. The goals set out in the White Paper on the Energy Policy echo
the programmes of the RDP, namely:
o

Meeting basic needs;

o

Developing human resources;

o

Building the economy;
9

o

Democratising the state and society; and

o

Implementing the RDP.

Other policy documents, such as the Rural Development Strategy of the Government of
National Unity of 1995 detailed the challenges facing rural people with regard to access to
energy supply and the need for co-ordination of rural development.
2.2.4

Growth, Employment and Redistribution Macroeconomic Strategy

The Growth, Employment and Redistribution Strategy of 1996 placed its emphasis on two
core strategies:
o

Promoting growth through exports and investment; and

o

Promoting redistribution by creating jobs and reallocating resources through the
budget.

The energy sector contributes towards economic growth, trade, investment and employment
creation, as well as providing infrastructure for households. In addition, there has been an
increased emphasis in recent years towards a liberalisation of the energy sector. This
includes a programme of restructuring and rationalisation of state-owned enterprises. This
has implications in a number of energy markets, in particular for the electricity sector.
2.2.5

The Integrated Sustainable Rural Development Strategy

The Integrated Sustainable Rural Development Strategy (ISRDS) of 2000 was "designed to
realise a vision that will attain socially cohesive and stable rural communities with viable
institutions, sustainable economies and universal access to amenities, able to attract and
retain skilled and knowledgeable people, who are equipped to contribute to growth and
development".
A strategic objective of the ISRDS is "to ensure that by the year 2010 the rural areas would
attain the internal capacity to integrated and sustainable development". The contribution of
the energy sector towards this strategic objective is to provide basic energy services to rural
areas, in particular extending access to electricity, thus providing the opportunity to create an
economic base via agricultural and home-based industries and SMMEs in order to grow the
income-generating potential of communities.
2.2.6

The White Paper on Renewable Energy of the Republic of South Africa

This White Paper on Renewable Energy of 2003 supplements the White Paper on Energy
Policy of 1998, which recognises that the medium and long-term potential of renewable
energy is significant in the South African context. It consequently sets out Government’s
vision, policy principles, strategic goals and objectives for promoting and implementing
renewable energy in South Africa.
The following five policy objectives form the foundation of the White Paper on Energy Policy:
o

Increasing access to affordable energy services;

o

Improving energy governance;

o

Stimulating economic development;
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o

Managing energy-related environmental and health effects; and

o

Securing supply through diversity.

The White Paper on Energy Policy’s position with respect to renewable energy is based on
the integrated resource planning criterion of: “Ensuring that an equitable level of national
resources is invested in renewable technologies, given their potential and compared to
investments in other energy supply options”.
The White Paper on Renewable Energy was developed in the context of both international
and national driving forces. International developments around the United Nations
Framework Convention on Climate Change (UNFCCC), the world markets for renewable
energy, South Africa’s reintegration into the global economy and hosting of the World
Summit on Sustainable Development (WSSD), necessitated the development of a definitive
policy on renewable energy. Government’s overarching energy policy touched on renewable
energy, which needed to be fully developed and articulated within the White Paper on
Renewable Energy.
In order to meet the long-term goal of a sustainable renewable energy industry, Government
has set the following 10-year target for renewable energy: “10,000 GWh (0.8 Mtoe)
renewable energy contribution to final energy consumption by 2013, to be produced mainly
from biomass, wind, solar and small-scale hydro. The renewable energy is to be utilised for
power generation and non-electric technologies such as solar water heating and bio-fuels.
This is approximately 4% (1,667 MW) of the estimated electricity demand (41,539 MW) by
2013. However, this target is cumulative, starting in 2003, and so equivalent to an average
of 1,000 GWh/year.
The White Paper on Renewable Energy focuses on larger and economically viable projects
rather than small-scale electrification programmes, even though electrification is seen as an
especially pressing issue in rural areas.
The White Paper's target of 10,000GWh renewable energy contribution to final energy
consumption by 2013 was confirmed to be economically viable with subsidies and carbon
financing. Achieving the target will:
o

Add about 1,667MW new renewable energy capacity, with a net impact on GDP as
high as R1.071-billion a year;

o

Create additional government revenue of R299-million;

o

Stimulate additional income that will flow to low-income households by as much as
R128-million, creating just over 20,000 new jobs; and

o

Contribute to water savings of 16.5-million kilolitres, which translates into a R26.6million saving.

The 2003 study also highlighted the technologies to be implemented first, based on the level
of commercialisation of the technology and natural resource availability. These technologies
include:
o

Sugar-cane bagasse (the fibre that comes from crushing the sugar cane) for
cogeneration;

o

Landfill gas extraction;

o

Mini-hydroelectric schemes; and
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o
2.2.7

Commercial and domestic solar water heaters.
The National Energy Efficiency Strategy

South Africa’s National Energy Efficiency Strategy of 2009 relies on the premise that energy
efficiency is widely recognised as the most cost-effective way of meeting the demands of
sustainable development. The strategy was first published in 2005. In 2005, when the
strategy was first published, there was a target of 12% overall energy savings, to be
achieved by 2015. The strategy has eight goals, and these are:
1. Improve the health of the nation;
2. Create jobs;
3. Alleviate energy poverty;
4. Reduce environmental pollution;
5. Reduce carbon-dioxide emissions;
6.

Improve industrial competitiveness;

7. Enhance energy security; and
8. Delay the need to build new power stations.
One area that the National Energy Efficiency Strategy focus on that are directly aligned to
this report and the use of renewable energy in the NWP is with solar water heaters. A
widespread installation of solar water heating systems in industrial and commercial buildings
and houses has the potential to defer the need for building new power plants, as the
combined heating requirements of these South African sectors consume the energy
produced by three average power stations. Raising awareness regarding the economic
benefits of energy efficiency and renewable energy is an important step in increasing the
market demand for these technologies. The development of an information strategy for both
energy efficiency and renewable energy is therefore an immediate short-term priority.
2.2.8

Integrated Energy Plan

The Integrated Energy Plan of 2003 (IEP) involves estimating how much energy all the
different consumers (e.g. industry or households) will need in the future to deliver certain
services; and then identifying a mix of appropriate sources and forms of energy to meet
these energy service needs in the most efficient and socially beneficial manner. The IEP is
both a methodology and a framework for analyzing the energy system and linking policy
formation to broader national goals. IEP focuses on the energy service needs of energy
users. To meet users needs effectively, different fuels or a mix of fuels or possibly alternative
investment in conservation or efficiency measures need to be considered. Energy systems
analysis and subsequent policy formulation has to manage effectively the balance required
by the complex set of interaction between individual supply sector and wider socioeconomic, policy and environmental considerations.
2.2.9

Integrated National Electrification Plan

Under the Integrated National Electrification Plan (INEP) of 2011, the Department of Energy
will continue to broaden access to electricity and strengthen the electrification networks, to
ensure the continuous roll-out of the electrification programme towards the goal of Universal
12

Access. The DOE will also embrace renewable technologies and energy efficiency as an
integral part of their service delivery to the poor. During the 2011/12 financial year the DOE
plan to connect 150 000 households to the grid and an additional 10 000 off-grid.
2.2.10 New Growth Path
Successive Government documents, including the New Growth Path, have pointed to the
consideration that an ambitious programme of renewable energy generation should serve to
catalyze a significant wave of economic benefits and industrial development. A critical mass
of renewable energy generation projects, with accompanying localisation of component
manufacture, can achieve a range of objectives, including job creation, improved export
competitiveness, contribute to South Africa’s carbon mitigation commitments, safeguard
exports from possible punitive carbon tariffs and build energy security.
The New Growth Path is intended to address unemployment, inequality and poverty in a
strategy that is principally reliant on creating a significant increase in the number of new jobs
in the economy, mainly in the private sector.
The new growth path sets a target of creating five million jobs in the next ten years. This
target is projected to reduce unemployment from 25% to 15%. Critically, this employment
target can only be achieved if the social partners and government work together to address
key structural challenges in the economy. It is consequently in this area where the
stimulation and increased implementation of renewable energy can play a significant role in
creating employment opportunities and the development of SMME that implement and
maintain the renewable energy technologies.
2.2.11 Green Economy and Green Economy Accord
According to the United Nations Environment Programme (UNEP), the Green economy is a
system of economic activities resulting in improved human well-being, while ensuring the
protection of future generations against significant environmental risks and ecological
scarcities. The green economy is driven by sectors such as water, fisheries, waste
management and policy, research and governance. The South African government has
identified the green economy as one of the key elements in the new growth path, as well as
in the industry policy action plan.
The transitioning to a green economy brings with it many advantages which include reduced
carbon emissions, energy and resource efficiency and sustainable economic growth. “A lowcarbon, resource efficient and sustainable economy has the potential to create jobs across
many sectors of the economy that can become an engine of development.
The National Strategy for Sustainable Development and Action Plan 2011-2014 (NSSD1)
was approved by Cabinet on 23 November 2011. The vision for South Africa’s NSSD and
action plan (NSSD1) is, “South Africa aspires to be a sustainable, economically prosperous
and self-reliant nation state that safeguards its democracy by meeting the fundamental
human needs of its people, by managing its limited ecological resources responsibly for
current and future generations, and by advancing efficient and effective integrated planning
and governance through national, regional and global collaboration”. The strategy is
premised on five strategic priorities which are: enhancing systems for integrated planning
and implementation; sustaining our ecosystems and using natural resources efficiently;
towards a Green Economy; building sustainable communities and responding effectively to
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climate change. Key objectives have been identified in line with each strategic priority.
Under the strategic priority, ‘Towards a Green Economy,’ the objective is a just transition
towards a resource efficient, low carbon and pro-employment growth path. One of the goals
for this objective is supporting regulatory framework and the interventions are a National
Green Economy Strategy and sector Green Economy Implementation Plans. The Cabinet
approved a number of key supportive policies and this was the first sign that the green
economy was being prioritised by government. The policies in question included the
Medium-term Strategic Framework (MTSF) 2009–2014, the Ten-year Innovation Plan, the
revised Industrial Policy Action Plan for 2010/11–2012/13 (IPAP2), the revised Integrated
Resource Plan (IRP2) and New Growth Path.
South Africa had entered into the Green Economy Accord on 17 November 2011. The
Accord, one of the most comprehensive social pacts on green jobs in the world, builds a
partnership to create 300 000 new jobs by 2020, in economic activities as diverse as energy
generation, manufacturing of products that reduce carbon emissions, farming activities to
provide feedstock for biofuels, soil and environmental management and eco-tourism. One
of the commitments in the Accord is to install one million solar water-heating systems in
South Africa by the 2014 financial year. One of the barriers to this programme is that the
installation into low-income housing still requires a fee to be paid, which is often prohibitive
to the inhabitants.
Critical commitments relate to increased use of renewable energy through generation for the
national electricity grid, as well as mass installation of solar water heaters; expanded
production of clean stoves for South Africa and the continent; support for biofuels through
regulatory measures and assistance to small farmers; establishment of various finance
facilities for green projects; a target of 80% of new jobs to go to young workers, who face
high levels of unemployment; and support for school programmes on the environment.
Specific commitments include the following:
o

Government will procure 3 725 megawatts of renewable energy for the national grid
by 2016. That is more than the electricity demand of Cape Town, South Africa’s
second largest city. Eskom and business will also continue to work on technologies
to further reduce emissions from its coal-fired plants.

o

The solar and wind energy industries aim to create at least 50,000 green jobs by
2020. They will develop a “roof-top” programme to install 300,000 solar PV power
generation units for residential, commercial and industrial buildings by 2020. They
will work with government to create local industrial capacity with an initial minimum
target of 35% localisation as a first part of an aspirational target of 75% local content.

o

Government will also support the installation of one million solar water heating
systems by 2014, which will provide the basis for expanding local production of
components and heating systems. The insurance industry will promote locallymanufactured
solar
water
heaters
to
replace
the
200,000 standard geysers damaged every year. Organised labour will help establish
and finance cooperatives to undertake installation and maintenance.

o

All the parties will promote the manufacture and distribution of clean cooking stoves
and heaters for the local and continental market.
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o

The state-owned Industrial Development Corporation will provide up to R25-billion
(over US $3-billion) for investments in green economy activities over the next five
years. The private sector will strengthen existing efforts by financial institutions to
fund investments in the green economy and pursue investment opportunities in
manufacturing linked to renewable energy initiatives.

o

Business will work to expand investment in projects that enhance the environmental
performance of existing production facilities. It will develop benchmarks for energy
efficiency by industry as well as company energy-management plans.

o

These plans will effectively implement the National Energy Efficiency Strategy, which
includes targets for 2015 of reducing energy intensity by:


Commercial and public buildings: 15%;



Residential: 15%;



Transport: 10%;



Industry: 15%; and



Mining: 15%.

o

Business will actively promote retrofitting by companies and households to reduce
energy use, especially in commercial buildings. Organised labour will establish joint
workplace committees to discuss and implement energy efficiency plans. It will
undertake a “lights-off after hours” campaign in buildings and workplaces and
educate members on the importance of energy efficiency. Government will introduce
regulations to phase out incandescent light bulbs.

o

Government will provide a supportive regulatory environment for the biofuels
industry, including finalisation of mandatory blending regulations and incentives.
Business will support smallholder schemes and co-operatives to supply feedstock in
order to improve livelihoods through the biofuels strategy.

o

Government will invest in mass-transport systems that will reduce reliance on private
car use. Initial steps have been taken on bus rapid transport and commuter rail. By
2014, the state-owned commuter rail company, PRASA, will invest R20 billion in new
trains, most of which will be manufactured locally. Government will also review its rail
investment programme in order to accelerate the shift of freight transport to rail from
road. The parastatal Transnet will invest about R63 billion in the freight rail system
over the next five years. For its part, organised business will continue to promote
greater use of rail freight by companies.

o

Government and business will seek to employ young people as far as possible in
green economy activities. At least 80% of new employees in the manufacturing and
installation of solar-water heating systems and in public and community works
programmes directed at environmental challenges should be young people.

o

All the parties will collaborate to bring smaller and social enterprises into the green
economy. They will support green-funding road shows to increase public awareness
of the opportunities that exists, especially for historically disadvantaged and
vulnerable groups.
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The vast majority of new solar water heating systems is installed in houses owned by lowincome South Africans. The Department of Water and Environmental Affairs is set to launch
the first phase of countrywide green hubs, with various satellite and regional operations.
The Green Economy Accord sets the foundation for a number of opportunities within the
North West Province in terms of the roll-out of solar water heaters and localisation.
2.2.12 National Development Plan
The National Development Plan of 2011 provides a vision for South Africa for 2030. It focus
on issues such as job creation, expanded infrastructure, the transition to a low-carbon
economy, the transformation of urban and rural spaces, training and education, and
numerous other pertinent issues. The National Development Plan is one of the primary
drivers for creating jobs within the Green economy and the Green Jobs programme. In
conjunction to focussing on the issue of green jobs, it also focuses on the expansion of
renewable energy use. It further set a target of 5 million solar water heaters by 2030.
2.2.13 Green Jobs
South Africa has embarked on a major policy drive to invest in a greener economy (as
mentioned above) and green skills development specifically has been identified as a key
focus area. The key drivers of the Green Jobs programme are the New Growth Path, the
Industrial Policy Action Plan, National Climate Change, the Response White Paper and the
National Development Plan.
The overall direct potential estimates for Green Jobs are 13,565 jobs in the short term,
57,142 jobs in the medium term and 130,023 jobs on the long term within energy generation.
Within the area of energy and resource efficiency, these become 31,569 jobs in the short
term, 70,193 in the medium turn and 67,979 jobs on the long term. The operation and
maintenance jobs linked to renewable energy generation plants is also substantial. The
potential for localisation of manufacturing and associated employment expands as project
related to greening the economy are progressively commissioned.
The green jobs estimations related to energy generation is provided in Table 1
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Table 1: Green jobs estimations related to energy generation.

These figures, in conjunction with the job creation seen associated with the Renewable
Energy Independent Power Producer programme (as described later in this report) is
immense.
2.2.14 Integrated Resource Plan
In March 2011 government adopted the revised Integrated Resource Plan (IRP2), as a
blueprint for the energy mix that South Africa desired for the power sector in the period up to
2030. It aims to diversify our energy mix away from the tradition of fossil-fired power
generation whilst taking advantage of the possibilities relating to the Green Economy in
creating new industries and much needed jobs. Government has prioritized of the Green
Economy as a key component of the Industrial Policy. The Action Plan or IPAP2, takes
practical meaning through the introduction of solar, wind, biomass, biogas, hydro and other
clean technologies in the power sector, side by side with other technologies.
The Integrated Resource Plan for Electricity 2010-2030 of 2011 determines the demand
profile for electricity over the next 20 years and details how this demand can be most
effectively met from different resources, such as nuclear energy, coal, gas and renewable
energies.
The IRP2 is intended to:
o

Improve the long term reliability of electricity supply through meeting demand criteria
over and above keeping pace with economic growth and development;
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o

Ascertain South Africa’s capacity investment needs for the medium term business
planning environment;

o

Consider environmental and other externality impacts and the effect of using
renewable energy technologies in reducing environmental impacts; and

o

Provide a framework for Ministerial determination of new generation capacity
(inclusive of the required feasibility studies) as envisaged in the New Generation
Capacity regulations.

The Integrated Resource Plan places specific emphasis on broadening the existing
electricity supply technologies to include gas, imports, nuclear, biomass, renewables (wind,
solar and hydro. Through the IRP, we expect the following new generation capacity
contribution by 2030:
o

42% renewable energies (or 18,000 MW generation capacity);

o

23% nuclear energy;

o

15% coal energy;

o

5% Gas;

o

6% Hydro; and

o

9% Open Cycle Gas Turbine (OCGT).

This imply that in addition to all existing and committed power plants, the Revised Balanced
Scenario (RBS) of the IRP2 included a nuclear fleet of 9.6 GW; 6.3 GW of coal; 11.4 GW of
renewables; and 11.0 GW of other generation sources.
The implementation of the IRP2 will form part of South Africa’s contribution towards:
o

Mitigating climate change by reducing greenhouse gas emissions;

o

Creating new industries and jobs;

o

Providing more cost-effective energy technologies; and

o

Helping to achieve the nation’s goals.

The DOE will also continue with the implementation of renewable energy programmes
towards the rollout of 1-million solar water heaters by 2014.
2.2.15 Industrial Policy Action Plan
South Africa's first Industrial Policy Action Plan (IPAP2) of 2010 was launched in the
2007/08 financial year. Each year thereafter Government developed and launched a revised
three-year rolling IPAP2 with a ten year outlook in a context of rapid economic change and
significant global uncertainty. This allows Government to continually scale up their
interventions and to respond to change.
The IPAP recognises that there are significant opportunities to develop new ‘green’ and
energy efficient industries and related services. In 2007/2008, the global market value of the
‘Low Carbon Green Sector’ was estimated at £3-billion (or US$5-trillion) and was expected
to rise significantly in the light of climate change imperatives.
Due to our high solar intensity, solar power has significant potential in Southern Africa.
Recent electricity tariff increases and electricity supply challenges have made South Africans
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more receptive to the concept of alternative technologies to conventional electricity, such as
solar water heating in particular.
To support the Renewable Energy White Paper goal of 10 000 GWh, the Minister of Energy
has made a commitment to install one million solar water heaters (SWHs) by 2014 under the
Green Economy Accord. It is anticipated that this goal will be increased to 5.6 million SWHs
by 2020. This initial commitment will be funded through a mechanism developed by the
Department of Energy. The government’s solar water heating programme currently
underway is managed by Eskom and is called the “SWH Rebate Programme”. Furthermore,
a fiscus funded SWH programme through a Division of Revenue Act (DoRA) allocation is
currently rolled out in various municipalities (City of Tshwane, Sol Plaatje and Naledi).
The private sector is also not turning a blind eye on the government’s resolve to create a
robust and self-supporting SWH industry. In this regard certain commercial banks, insurance
companies, and benevolent donors are driving various SWH initiatives in different parts of
the country. The key immediate barrier though to increased uptake is high upfront-capital
cost of systems coupled with limited funding currently available. Realising this hindrance the
Minister during her budget vote speech this year pronounced on a Standard Offer incentive
scheme that will fund all Energy Efficiency and Demand Side Management (EEDSM)
interventions. This scheme is aimed at creating an expanded opportunity for attracting the
much-needed sustainable financial stimulus into the programme, where SWH is amongst the
allowable technologies.
Through engagements with Eskom, the National Energy Regulator of South Africa (NERSA),
and the Department of Energy is fine-tuning a funding model to ensure that this tariff funded
scheme is actualized. This will enable leveraging other funding sources from local and
international financiers. To ensure a smooth transition into the new incentive scheme, a
phase-in approach for the integration of the standard offer & rebate programmes will be
adopted. This approach as well as timelines for its implementation is being worked on by
Eskom, DoE & NERSA.
In terms of progress, the Renewable Energy Independent Power Produce Programme
(REIPPP) was launched by the Department of Energy in august 2011. It aims to procure
17.8 GW of renewable energy by 2030. The dti has secured minimum and on-going
increasing levels of local content in the REIPP. The REIPP, in conjunction with the
completion of the technical work for the solar and wind energy manufacturing strategies,
provides a significant opportunity for South Africa to become a major manufacturer of
componentry of renewable energy projects.
Energy Efficiency building regulations (SANS 10400) became effective from November
2011, which, amongst other measures, makes the use of solar water heating obligatory for
most new buildings. The Industrial Energy Efficiency Programme was also launched in
November 2011. Furthermore, new regulations of the mandatory blending of biofuels were
published in the Government Gazette. Draft regulations requiring oil majors operating in
South Africa to uplift biofuels for mandatory blending with mineral fuels have also been
published. Once the final regulations have been promulgated, they will effectively create the
market for biofuels (when accompanied by a financial support mechanism). This will provide
full regulatory certainty leading to significant new investment in commercial-scale biofuels
manufacturing facilities.

19

In the Green industries sector the manufacturing of component inputs into our 17.8 GW
renewable energy generation programme is a major opportunity. Solar water heating
manufacture and other significant industrial opportunities arise from requirements for higher
energy efficiency in the economy will also be vigorously pursued.
2.2.16 National Climate Change Response Strategy and White Paper
South Africa is among the top 20 emitters of greenhouse gases in the World and is the
largest emitter in Africa, largely because of the economy’s dependence on fossil fuels. The
National Climate Change Response Strategy of 2004 and the subsequent National Climate
Change Response White Paper of 2011, developed by the Department of Environmental
Affairs (DEA), requires that government departments collaborate in a coordinated manner to
ensure that response measures to climate change are properly directed and carried out with
a national focus. The Department of Energy is expected to respond to and mitigate climate
change. South Africa is a developing country or a Non-Annex1 country. This means that
within the international political and negotiation context, South Africa is not required to
reduce its GHG emissions.
However, the South African economy depends greatly on fossil fuels for energy generation
and consumption. It therefore is a significant emitter due to relatively high values being
derived from emissions’ intensity and emissions per capita. South Africa must therefore
proactively move the economy towards becoming less carbon-intensive, with the
Department of Energy playing a prominent role. South Africa has consequently committed
to reduce its greenhouse gas emissions by 34% by 2020.
The promotion of renewable energy within South Africa, together with energy efficiency, will
play a significant role towards the mitigation of climate change and the reduction of our
National GHG emissions.
2.2.17 The Department of Energy
The mandate of the Department of Energy is to formulate and exercise oversight in the
implementation of overall energy policies, to ensure access to affordable and reliable energy
by all South Africans and to promote environmental friendly energy use. The Department of
Energy is responsible for ensuring development, processing, utilisation and management of
South Africa’s energy resources. As the country's economy continues to grow, energy is
increasingly becoming a key focus.
The Department’s strategic plan seeks to deliver results with eight strategic objectives:
o

Ensure energy security – creating and maintaining a balance between energy supply
and energy demand, develop strategic partnerships, improve coordination in the
sector and ensure reliable delivery and logistics;

o

Achieve universal access and transform the energy sector – diversify energy mix,
improve access and connectivity, provision of quality and affordable energy, promote
safe use of energy and transform the energy sector;

o

Regulate the energy sector – develop effective legislation, policies and guidelines;
encourage investment in the energy sector and ensure compliance with legislation;

o

Effective and efficient service delivery – understand stakeholder needs and improve
turnaround times;
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o

Optimal utilisation of energy resources – develop enabling policies and encourage
energy efficient technologies;

o

Ensure sustainable development – promote clean energy alternatives, encourage
economic development and promote job creation;

o

Enhance DoE culture systems and people – attract, develop and retain appropriate
skills, promote good organisational culture and make the Department an employer of
choice; and

o

Promote corporate governance – optimal utilisation of resources, manage budget
effectively, implement fraud and risk management, and ensure compliance with
relevant prescripts.

The 2014 vision for the DOE is a transformed and sustainable energy sector with universal
access to modern energy carriers for all by 2014. The vision for 2025 is the improvement of
South Africa’s energy mix by having 30% of clean energy.
2.2.18 National Energy Regulator of South Africa
The National Energy Regulator is a regulatory authority established as a juristic person in
terms of Section 3 of the National Energy Regulator Act, 2004 (Act No. 40 of 2004).
NERSA’s mandate is to regulate the Electricity, Piped-Gas and Petroleum Pipeline industries
in terms of the Electricity Regulation Act, 2006 (Act No. 4 of 2006), Gas Act, 2001 (Act No.
48 of 2001) and Petroleum Pipelines Act, 2003 (Act No. 60 of 2003). The National Energy
Regulator of South Africa is also responsible for the approval of power generation licences
for all of the projects named as preferred bidders under South Africa’s Renewable Energy
Independent Power Producer Programme.
2.2.19 Integrated Energy Centres
The South African Government introduced the Integrated Sustainable Rural Development
Strategy of 2000 and the subsequent Integrated Sustainable Rural Development Programme
(ISRDP).
Through the DOE, Government is setting up Integrated Energy Centres in
cooperation with stakeholders. Like the energisation concept, the Government will be
seeking to bring energy services (fuels and appliances) to the disadvantaged communities
as well as to address health, environmental, economic and other needs. The integrated
energy centres encourage the development of cooperatives, and thereby enhance economic
development activities. The energy centres link energy needs with other needs; health, job
creation, environment and tourism. As such they will require coordination with the Integrated
Development Plans of provincial and local authorities.

2.3 Provincial Context
2.3.1

National targets and commitments

The North West Province is the 4th largest consumer of electricity when compared to the
other provinces. Also evident from the previous sections is the fact that 65% of the
population in the NWP live in rural areas. This implies that the NWP is not only intensive in
terms of electrical energy use, but also intensive in the use of other conventional energy
carriers and fuel wood.
21

The North West consequently has an obligation, like the other provinces, to contribute
towards and to assist Government to achieve the targets and goals towards the various
focus areas as discussed in Section 2.2.
2.3.2

Rural electrification

As was mentioned earlier in this report, 65% of the population in the North West Province
live in rural areas. The majority of households in rural areas use wood, charcoal and paraffin
for cooking, and paraffin and candles for lighting, with only 5% of all households using LPG
for cooking purposes.
The North West Province has the delicate challenge of balancing the numerous National and
Provincial mandates towards diversification of supply, energy security, climate change
mitigation and job creation which would most likely achieve the quickest impact in the urban
and industrial sector, together with the need for rural electrification and development which
would be focused in the rural areas. It is consequently of critical importance to take this
balance into account when the renewable energy strategy is developed for the North West
Province to ensure that all the relevant needs are addressed.
2.3.3

North West Province House of Traditional Leaders

The system of traditional leaders is well entrenched within the history and development of
South Africa, Historically, traditional leaders served as governors of their communities with
authority over all aspects of life ranging from social welfare to judicial functions. Governing
structures in South Africa have recognized the role played by traditional leaders in the
maintenance and development of communities.
The new democratic government in South Africa recognized the role of traditional leaders
within the South African constitutions and thereafter through the passing of various
legislatures, as playing a vital role in governance. In particular to support the development of
programmes that are aimed at primarily rural people by leading, advising, participating
within, monitoring and evaluating their success.
During engagements with the North West House of Traditional Leaders (NWHTL), Kgosi
Moshe Ezekiel Mabe expressed their interest in the development of the renewable energy
strategy for the North West Province and the potential it holds for rural development and
upliftment of the rural based citizens. Kgosi Moshe Ezekiel Mabe also expressed the
NWHTL’s willingness to assist where possible and that the NWHTL would be able to assist
with availing suitable land that could potentially be utilised for RE IPP and other RE
programmes. The focus should not only be on the rural people of the North West Province,
but that the strategy should benefit all people of the North West Province.
2.3.4

Health

The non-urban cooking needs in the North West Province rely predominantly on wood and
paraffin. Limited infrastructure and inadequate living conditions in many areas of the North
West Province consequently has meant that people are routinely exposed to fuels which
emit several noxious gases and particulates which can be detrimental to their health.
National statistics show that Acute Respiratory Illness, associated with exposure to
particulates, is the second highest cause of mortality in children under the age of five. The
costs to society and health care for such victims are estimated to be substantial.
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2.3.5

Gender and energy

Energy plays an important role in the lives of all people who use different kinds of energy for
various purposes. However the disparities in modern energy service provision brought about
by lack of access to infrastructure impacts largely on poor urban and rural people. In the
rural areas of the North West Province women are the main users of fuelwood for meeting
household energy needs for cooking, but also bear the burden of collecting fuelwood.
Woman is consequently routinely exposed to fuels which emit several noxious gases and
particulates which can be detrimental to their health. The collection of fuelwood also takes
up a substantial amount of time for these women that routinely need to travel and harvest
the fuelwood.
Woodlands have been depleted in many areas and in others they are experiencing
enormous pressure. Here women have to walk even longer distances.
Conventional energy approaches virtually exclude women’s concerns. Consequently
economic growth has been accompanied by severe gender disparities. In South Africa 80%
of rural households are female-headed. These households typically cook daily with fuelwood
and crop residues. Since entrepreneurial home-based industries depend on biomass
supplies, women spend long hours working in survival activities – cooking, fuelwood
collection, water carrying and food processing. The time spent in these activities represents
a high social and economic cost to the family and society, where access to affordable, safe
and sustainable fuels is limited.
Providing access to alternative fuels or to efficient stoves would improve this situation as well
as mitigate the indoor air pollution associated with the use of fuelwood.
It is imperative that women’s concerns are properly reflected in the development of the
renewable energy strategy for the NWP.
2.3.6

Black economic empowerment and job creation

The empowerment of historically disadvantaged South Africans in order to redress historical
racial and gender imbalances in employment is another aspect that will need consideration
during the development of the renewable energy strategy.
The emergence of a Renewable Energy Industry provides potential for empowerment and
job creation.
Renewable energy projects that receive Government assistance will be
required to incorporate empowerment. The questions that need to be asked is to what level
in the existing RE industry within the NWP is compliant and able to address the need for
BEE? The development of the strategy will also need to consider an enabling environment
to address this concern through capacity building and skills development.
2.3.7

Job creation

The job creation potential of the renewable energy industry lays not so much in the operation
and maintenance of such facilities, but rather in the manufacturing of such technologies. This
can be observed in countries where renewable energy industries have been promoted. In
such examples it can be seen that, providing there is local manufacturers of renewable
technologies, the amount of jobs as a function of units of energy produced is however much
higher compared to conventional energy technologies. The manufacturing of renewable
technologies is more labour-intensive than conventional energy technologies and requires
an appreciable labour force to manufacture. Research suggests that success in large-scale
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development of renewables could create upwards of 50,000 jobs and realise $55-billion in
green investment over the next 15 years. Localisation of elements of the global value chain
for wind and solar power could establish South Africa as a regional renewables
manufacturer and service hub. For this to be true for the NWP, it needs to create an
environment within the Province for the manufacturing of RE technologies. If this goal is not
viable, the job creation will be limited to the implementation, maintenance and operation of
the RE technologies. This is certainly echoed when considering the job creation associated
with the Renewable Energy Independent Power Producer Programme that was launched
during August 2011. It was seen that job creation is expected at 13,908 jobs during the
construction phase of the bid window 1 projects, whilst 874 jobs were expected to result from
operation of the systems. During the second bid window the job creation is expected at
22,590 job during construction, and 1,371 jobs for operation.
However, in order to make local manufacturing viable, significant demand for RE will be
required. Since significant levels of demand will be partly a function of Government support,
and since in the short-term at least, South Africa will face many pressing demands,
employment expectations should not be unduly raised.
In order to equip the work force, the Energy Sector Education Training Authority (ESETA) is
mandated to ensure, in consultation with the renewable energy industry, that appropriate,
nationally recognised, renewable energy training and education unit standards and curricula
are developed and registered with the South African Qualifications Authority (SAQA). This
will equip artisans and technicians with the necessary skills to undertake the design,
installation, operation and maintenance of renewable energy technologies and appliances
and thus provide a new career path. The benefit to the industry is having access to qualified
artisans and technicians.
Furthermore, the NWP is bound by section 9 (1) of the Preferential Procurement Policy
Framework Act of 2011 (PPPFA) to stipulate local content requirements during tendering
processes, especially where public procurement of designated and non-designated sectors
will take place. This could provide a vehicle to achieve sustainable job creation and
employment from renewable energy projects within the NWP. This is already a requirement
in with the renewable energy independent power producer procurement programme.
Localisation and local manufacture of RE components should also be promoted through
designation or the setting of minimum and maximum targets for local content.
If the NWP wish to participate and contribute towards the National and Provincial targets in a
sustainable manner, the development of skills and job creation will be crucial. The above is
a clear indication that the NWP can benefit substantially from localisation through job
creation and investment in the renewable energy sector.
2.3.8

Public Awareness

Raising awareness regarding the economic and other benefits of energy efficiency and
renewable energy is an important step in increasing the market demand for these
technologies. The NWP will need to create awareness on both energy efficiency and
renewable energy as an immediate short-term priority.
The successful penetration and uptake of renewable energy technologies into South Africa
depends crucially on growing a market demand in the various energy sectors. However, at
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present public awareness of the existence of renewable energy or its economic,
environmental and social benefits, is growing at a limited pace. The awareness should aim:
o

To promote knowledge of renewable energy and thereby increase its use;

o

To promote and stimulate the renewable energy market through the dissemination of
information regarding the economic, environmental, social and trade benefits of
renewable energy technologies and their applications;

o

To persuade the appropriate Government and Government funded institutions to
implement training and education programmes with regard to renewable energy;

o

To actively involve women in decision-making and planning and promote
empowerment in renewable energy programmes or activities; and

o

To improve communication and interaction between national, provincial and local
Government institutions on renewable energy policies.

2.4 Motivation for Renewable Energy
The implementation and use of renewable energy technologies will hold a number of
advantages and benefits for the NWP and consequently the country as a whole:
o

Provision of energy for rural communities, schools and clinics that are far from the
national electricity grid;

o

Creation of an environment where access to electricity provides rural communities
with the opportunity to create an economic base via agricultural and home-based
industries and Small, Medium and Micro Enterprises (SMMEs) in order to grow their
income-generating potential;

o

The supply of water within rural communities;

o

It would result in less time taken for the collection of wood and water, thus improving
the quality of life within communities and specifically for women;

o

Improved health through the reduced use of fuelwood as energy source for cooking
and heating that causes respiratory and other hazards;

o

Solar water heating for households in urban and rural settings, reducing the need for
either electricity (in urban settings) and fuelwood (in rural settings) to heat water, thus
lowering our National peak demand and conservation of woodlands in a sustainable
manner;

o

Large-scale utilisation of renewable energy will also reduce the emissions of carbon
dioxide, thus contributing to an improved environment;

o

The fact that RE go hand-in-hand with energy efficiency, it will result in additional
financial benefit and the need for smaller RE systems;

o

The development of a strong localised RE industry within the NWP holds substantial
potential for BEE and job creation within the Province;

o

The establishment of a strong RE base in the NWP, especially in the manufacturing
of fuel cells could stimulate the market for Platinum Group Metals (PGM), which
would in turn help our local mining sector.
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This is due to renewable sources of energy having considerable potential for increasing
security of supply by diversifying the energy supply portfolio and increasingly contributes
towards a long-term sustainable energy future. In terms of environmental impact, renewable
energy generation results in the emission of less GHGs than fossil fuels, as well as fewer
airborne particulates and other pollutants. Furthermore, renewable energy generation
technologies save on water consumption in comparison with coal-fired power plants.
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3 NORTH WEST PROVINCE RENEWABLE ENERGY STATUS QUO
Renewable energy is defined by the Department of Energy as energy harnessed from
naturally occurring sources of energy, such as solar, wind, biomass, hydro, tidal, wave,
ocean current and geothermal, to produce electricity, gaseous and liquid fuels, heat or a
combination of these energy types.
South Africa is well endowed with renewable energy resources with the potential to produce
energy from biomass, wind, solar, small-scale hydro and waste; these resources remain
largely untapped. The main use for the renewable energy would be power generation and
non-electric technologies such as solar water heating and bio fuels.
A basic breakdown of the various renewable energy sources is provided in Figure 2 below.

Figure 2: Breakdown of renewable energy sources.

The sections that follow will consider each of these renewable energy sources in brief and
then provide the applicability and potential of each as it pertains to the North West Province
in particular. Also shown in Figure 2 are the topics of energy efficiency and cogeneration
since they are also relevant to the issue of promoting renewable energy within the North
West Province. They will also be discussed in more detail in the sections that follow.
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3.1 Renewable Energy Sources, Applications and Potential
The mere availability of a renewable energy resource does not mean that the resource can
readily be used as an energy source. To utilise a resource several factors need to be
considered that are unique to each renewable energy source, the location of use, the actual
use, etc. In the sections that follow the availability of each of the mentioned renewable
energy sources is evaluated for potential and applicability to the North West Province.
3.1.1

Solar Energy

Solar energy comprised of different categories, the well-known are namely: solar
Photovoltaic (PV), Concentrated Solar Power (CSP) and Solar Water Heating (SWH).
South Africa experiences some of the highest levels of solar radiation in the World. The
average daily solar radiation in South Africa is approximately 7,500 MJ/m2, which are high
compared to the United States and Europe. This fact is echoed in Figure 3 where the
average solar irradiation for South Africa is shown against that of Germany. The average
solar irradiation for Germany is below 1,100 kWh/m2. Here residential grid parity will be
reached in the very near future. South Africa however has an average solar irradiation of
well over 2,250 kWh/m2, which is more than double that of Germany.

Figure 3: Comparison of annual solar irradiation in South Africa vs. Germany (Source: Joint Research Center of
the European Commission; PVGIS; BCG analysis)

Most areas in South Africa average more than 2,500 hours of sunshine per year. The use of
solar energy is the most readily accessible resource in South Africa and specifically the
North West Province.
Figure 4 below shows the annual solar radiation (direct and diffuse) for South Africa, which
reveals considerable solar resource potential for solar water heating applications, solar
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photovoltaic and solar thermal power generation. The NWP in particular has a very good
solar potential with an average daily solar radiation greater than 8,000 MJ/m2.

Figure 4: Annual direct and diffuse solar radiation (DOE, Eskom, CSIR, 2001).

If we consider the annual solar radiation seen in Figure 4, the relative values for the annual
solar radiation can be determined for each of the four district municipalities in the North West
Province compared to the maximum and minimum values for South Africa. This is provided
in Table 2.
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Table 2: Global annual solar radiation of the North West Province relative to South African maximum and
minimum location values.

Description

2

Annual Solar radiation range [MJ/m ]

Relative to
SA maximum

Relative to
SA minimum

Maximum in SA

9,001

9,500

-

-

Dr Ruth Segomotsi
Mompati District
Municipality

8,501

9,000

-5%

40%

Ngaka Modiri-Molema
District Municipality

8,501

9,000

-5%

40%

Bojanala Platinum
District Municipality

8,001

8,500

-11%

32%

Dr Kenneth Kaunda
District Municipality

8,001

8,500

-11%

32%

Minimum in SA

6,000

6,500

-

-

Compared to a location such as Upington, which is considered a prime location for solar
energy projects and also located within the area of maximum solar radiation, the Dr Ruth
Segomotsi Mompati and the Ngaka Modiri-Molema District Municipalities receive on average
only 5% less solar radiation than Upington. The Bojanala Platinum and the Dr Kenneth
Kaunda District Municipalities only receive approximately 11% less solar radiation than
Upington. Alternatively, these four district municipalities on average receive 40% to 32%
more solar radiation than the locations with the least solar radiation in South Africa (such as
Durban). The North West Province consequently shows considerable potential for solar
applications in renewable energy as a whole, with higher potential in the Dr. Ruth Mompati
district municipality and the Ngaka Modiri-Molema district municipality.
There are
unfortunately some areas within these district municipalities where the possibility of a grid
connection pose a challenge.
Solar technologies are either solar thermal collectors or photovoltaic. Solar energy can be
used to generate electricity; heat water; and to heat, cool and light buildings. For example,
photovoltaic systems capture the energy in sunlight and convert it directly into electricity.
Alternatively as is the case with CSP, sunlight can be collected and focused with mirrors to
create a high intensity heat source that can be used to generate electricity by means of a
steam turbine or heat engine. The NWP has a favourable climate conducive to the use of all
solar energy technologies, ranging from thermal (heat) to PV (electricity) applications.
The potential uses and applications include:
o

For electricity (photovoltaic and solar thermal) generation, ranging from small to
medium scale stand-alone applications to large-scale grid-connected applications;
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o

Solar passive building design practice for residential, commercial and industrial
buildings to minimise thermal energy consumed;

o

Solar water heating for domestic, recreational, institutional and industrial use;

o

Solar space heating - closely related to solar passive and active building design
practice and can also include solar water heating technologies;

o

Solar cookers as an alternative to cooking with fuel wood in the rural areas; and

o

Agricultural use (e.g. crop drying, greenhouses), especially for small-scale farming.

The NWP has a very good potential in terms of SWH with an average daily solar radiation
greater than 8,000 MJ/m2, particularly in the western parts of the province where the
average daily solar radiation is about 8,500 MJ/m2 and higher. This can produce 275
MW/km2 (assuming 10% solar to power conversion and a 28% capacity factors to account
for the average sunshine hours per day).
There is also considerable potential in the use of large scale PV or CSP. Optimal regions for
CSP are those without large amounts of atmospheric humidity, dust and fumes. They include
steppes, bush, savannahs, semi-deserts and true deserts, ideally located within less than 40
degrees of latitude north or south (North and Southern Africa are among the most promising
areas of the world) where 1 km2 of land is enough to generate as much as 100-130 GWh of
solar electricity a year using solar thermal technology. Like conventional power plants, CSP
plants need cooling at the so-called “cold” end of the steam turbine cycle. This can be
achieved through evaporative (wet) cooling where water is available, or through dry cooling
(with air) – both conventional technologies. There are several advantages that CSP has over
PV systems:
o

Solar energy can be stored using molten salt before converting the heat to electricity
and so provide constant energy supply;

o

CSP provide a more stable load to the grid and can be used to top up electricity at
peak periods, or to supply base load power;

o

The "energy payback" of CSP systems, taking into account the energy expended in
their manufacture, is about five months, and they have a useful life of approximately
30 to 40 years, however the PPA current renewable energy programme is for a
period of 20 years only.

There is a good potential for CSP in NWP. A high level of direct normal irradiation (DNI) is
needed for the operation of CSP plants, typically 2,500 kWh/m2/yr is recommended. There
is ample solar radiation and land available with <1% slope that is not covered by threatened
vegetation. However, the distance to the mainline transmission grid is an obstacle since
there are few opportunities to feed in to sub-stations in NWP. Although the initial investment
costs in solar technology is extremely high, CSP offers advantages as an established and
modular technology with no moving parts (therefore little maintenance) that can be applied at
different scales. In many cases the capital costs are only recovered after 7-10 years of
operating PV solar and this huge initial cost is unaffordable by many Africans, particularly the
rural poor. Another barrier for CSP plants in the NWP is the fact that it requires large
quantities of water and that it need to be located close to a suitable water source. These
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plants typically require in the order of 3.27 m3/MWh in the case of wet cooling. It is evident
that a large-scale CSP facility will only be feasible for the NWP if dry or other water-wise
methods are implemented.
Solar thermal collectors for hot water are efficient and have little environmental detriment,
making them very attractive on a life-cycle basis. There is considerable scope to increase
the application of solar water heating, which would contribute favourably to electricity
demand-side management and deferral of new generation capacity. An increasing market
for solar water heating would result in growth in the relevant manufacturing industry and
increased employment opportunities. In rural settings, the application of solar collectors at
household level can reduce the burdens on wood and fossil fuels that are often used to heat
water (for cooking, bathing and laundry).
The North West Province definitely has a competitive advantage to many of the other
provinces when it comes to renewable energy projects that focus on solar. Only the
Northern Cape has slightly more potential.
The study of the resources and available technologies enable appropriate energy options for
the different district municipalities to be prioritised in terms of their suitability for sustainable
development. In this assessment, only established commercial technologies are considered;
emerging or developing technologies that may be near commercial scale are not considered.
The four district municipalities: Ngaka Modiri Molema (Central), Dr Kenneth Kaunda District
Municipality (South), Bojanala Platinum District Municipality (East), Dr. Ruth Mompati District
(West) are assessed and rated for most appropriate RETs in terms of sustainability for solar
applications.
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Table 3: Prioritised Solar technologies for different district municipalities of the NWP.
RE Technology
option

Ngaka ModiriMolema (Central)

Bojanala
Platinum (East)

Dr. Ruth
Mompati
(West)

Dr Kenneth
Kaunda
(South)

SWH

High

High

High

High

PV

High

High

High

High

CSP

Medium

Low

High

Medium

CST

Medium

Medium

High

High

Please note that the prioritisation provided in Table 3 and Table 4 is not based on the
physical solar potential only, but on an approach to identify RETs and energy products that
are appropriate to the biophysical resources and needs of NWP and to prioritise the most
appropriate RE options in terms of sustainability. The sustainability criteria used to align the
technology assessment within a framework of sustainable development on a technology-,
economic-, environmental-, social level, as well as local benefits include the following:
o

Efficiency of the technology process or processes in terms of energy produced from
the energy source;

o

The maturity of the technology;

o

The modularity of the technology;

o

Size capacity & distribution;

o

Mobility of the plant or technology;

o

The predicted lifespan of the energy before the plant needs to be de-commissioned;

o

Products from the energy plant that are destined for a defined market;

o

The unit cost of the Energy return on investment or EROI;

o

Capital expenditure (CAPEX);

o

Operational expenditure or OPEX;

o

GHG footprint;

o

Water footprint;

o

Biodiversity footprint as the effect of the energy plant on the biodiversity;

o

Waste footprint;

o

Job creation;

o

The level of local human capacity to produce and install the power plant;

o

The amount of skilled jobs created as a function of the total jobs created;

o

The change in income per capita as a result of the energy-plant;
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o

Other welfare benefits such as improved access to transport, electricity/ fuels, social
structure as a result of the energy plant;

o

Change in land use & practices;

o

Confidence in the security of energy supply;

o

Degree of ownership and control of the energy plant;

o

Community acceptance;

o

Equity;

o

Guarantees on the prices for RE supply;

o

Ability to generate certified emission reductions under the clean development
mechanism;

o

Other policies, subsidies, incentives that are drivers for the energy-plant;

This process, together with an analysis of the human and natural resources, helps discover
the most appropriate RE options for the NWP. This process was also followed for the
sections that follow with regards to the other RE technologies.
The results provided in Table 3 and Table 4 consequently take all of these sustainability
criteria into consideration to provide the appropriate potential for each solar technology
within the district municipalities of the NWP, as well as the economic sectors within the
NWP. The above process was however not replicated in this study and the results were
obtained from a report on the technical assessment of the renewable energy sources and
potential for the North West Province.
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Table 4: Economic sectors to benefit most from Solar RETs.
Description

SWH

PV

CSP

CST

Agriculture

High

High

Low

Medium

Mining

High

High

High

High

Manufacturing

High

High

High

High

SME

High

High

Medium

Medium

Domestic

High

High

Low

Low

Government /
Municipality

High

Medium

Low

Low

Solar technologies hold the greatest potential for the province since there is a favourable
solar insolation and suitable area to install solar energy technologies. The application of
domestic solar water heaters has the greatest benefit with consideration of the energy return
per unit cost with little environmental detriment or changes in land use. SWH are applicable
to all sectors within the NWP. One concern with regards to the roll-out of SWHs to low
income households is the fact that these households still need to pay a fee, even though it is
considered minimal, it is prohibitive to these households.
The potential for CSP and CST is also a possibility for the North West Province, but the
requirement for extremely large quantities of water will most likely push a large portion of the
development into the other provinces with larger water resources. Their application is
appropriate for Industry, Mining and Municipalities to some degree. As mentioned above,
the greatest potential for solar is in the western parts of the province (more land availability
and higher solar insolation), but the lack of mainline transmission grid will be a limiting factor
for large-scale CSP projects that aim to feed-in to the electricity transmission grid.
The application of PV for electricity, together with SWHs holds the most viable RE potential
for the NWP. Unfortunately the NWP is competing for PV projects in the Northern Province
which has a slightly higher solar resource available. The NWP is also competing with the
Western Cape which has a fairly good solar resource and the added advantage of a good
grid connection system. The North West does however have a substantial competitive
advantage over provinces like Gauteng that has land availability constraints.
3.1.2

Biomass and Waste-to-Energy

Biomass is biological material derived from living, or recently living organisms. In the context
of biomass for energy this is often used to mean plant based material, but biomass can
equally apply to both animal and vegetable derived material. Biomass includes primary,
secondary, and tertiary sources such as:
o

Primary biomass - perennial short-rotation woody crops and herbaceous crops, the
seeds of oil crops, and residues resulting from the harvesting of agricultural crops
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and forest trees (e.g., wheat straw, switch grass, miscanthus, hemp, sorghum,
sugarcane, corn stover, and the tops, limbs, and bark from trees).
o

Secondary biomass - these result from the processing of primary biomass
resources either physically (e.g. the production of sawdust in pulp and paper mills,
bagasse from sugar mills and other organic wastes from industries), chemically (e.g.,
black liquor from pulping processes), or biologically (e.g., manure production by
animals).

o

Tertiary biomass - post-consumer residue streams of organic waste, including
animal fats and greases, used vegetable oils, packaging wastes and construction
and demolition debris.

The use of biomass for energy traditionally involves the collection of firewood, often from
indigenous forests. This not only results in an environmental burden (reduced CO2
sequestration due to non-renewable utilisation), but also presents a social burden since
women and children are largely responsible for menial chores such as the collection of
firewood and water. The improved methods of combustion (i.e. clean stoves that are more
efficient and that emit fewer pollutants) when combined with sustainable utilisation of wood
biomass can also drastically benefit rural communities.
There are other biomass resources that have been explored, including humanure and
municipal waste, animal manure and abattoir waste, invasive plants, bio-algae from
wastewater treatment ponds and agricultural crops and waste. The technologies that can be
used to generate energy from these biomass sources include combustion, pyrolysis,
gasification, anaerobic digestion for biogas, oil extraction and transesterification for
biodiesel, as well as fermentation to produce bioethanol. Many of these technology options
have the potential to produce electricity and/or valuable liquid fuels and also have the
additional benefits of reducing environmental burdens of waste treatment. The bioenergy
technologies that use waste products are particularly relevant in rural areas that often do not
have municipal services for refuse collection and disposal, or municipal wastewater
treatment plants for treatment of household sewage. In this instance, waste often represents
a social, economic and environmental burden and not a valuable resource.
Many of these bioenergy options can be applied on small, medium and large scale, thereby
fulfilling needs of households, communities and industry. The technologies of biogas
production (from household sewage and agricultural waste) is particularly attractive in rural
areas, since it can provide the synergistic benefits of treating waste and providing biogas
energy for cooking and heating. This can also reduce the pressure on the unsustainable
harvesting of biomass (indigenous forest wood).
In South Africa (and Africa as a whole) the implementation has been generally minimal,
despite the high costs of alternatives in rural settings such as the construction and servicing
of ventilation improved toilets. The initial capital costs and the maintenance levels required
have been higher than expected and household-level operational experience has been
lacking.
There are thermal conversion technologies for biomass (pyrolysis, gasification, combustion)
that can be used to generate heat and electricity. There is the possibility to utilise wood
biomass or charcoal for the co-combustion in kilns used in industry, especially mining. There
is also the possibility to generate liquid fuels through gasification and Fischer-Tropsch
synthesis based on established technologies in South Africa. One system that shows
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substantial potential is the BeauTi-fueL project by NECSA and the University of the
Witwatersrand. This system combines plasma technology with the Fischer-Tropsch process
to result in a modular system able to generate electricity and/or biofuels from various
biomass sources. The system is not in commercial operation at this stage and is currently
under development. Its economic viability needs to be determined once a pilot system is
operational. This system is also designed to be modular in size, making it extremely
applicable for municipal landfill sites.
Key biomass resources that play a role in terms of renewable energy are invasive alien
plants (e.g. exotic acacia species like black wattle and Port Jackson). The invasive alien
species (IAPs) are poorly mapped in the NWP, but represent a burden to society and the
environment. There is the opportunity to form new partnerships with WFW, Landcare,
farmers and SMEs for the creation of energy from IAP with a cost reduction in the IAP
eradication that is planned as part of the governmental Working for Water programme. An
estimated 515 MW of energy is available from IAPs in the province and, as such, biomassto-energy could be coupled with management plans for bush encroachment by indigenous
species
One route for the enhanced delivery of services (energy, water, sewage) is to synergise
these development plans so that cost-reduction and increased efficiency is obtained. For
example, agricultural manure and humanure (sewage) can be used to generate methanerich biogas through anaerobic digestion – both represent an energy potential of 199 MW.
The municipal solid wastes (MSW) have an energy potential of 304 MW and can be used to
produce energy either through combustion to electricity, biogas (landfill gas) or using
biomass-to-liquid Fischer-Tropsch technology. Energy from biogas is appropriate for
households, agriculture, SME, municipalities industry and mining with the added benefit of
reducing the costs of treating wastes that may translate into improved efficiency of municipal
services and additional environmental benefits. However, the use of biomass in the
residential sector is often excluded from renewables as it is not viewed as a sustainable
resource and impacts negatively on health.

Figure 5: Annual rainfall (mm/yr) of South Africa.
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Figure 6: Annual rainfall (mm/yr) of the NWP.

If we consider Figure 5 and Figure 6, it is clear that the average annual rainfall of the North
West Province is limited compared to other areas in the country. It typically ranges between
200 mm/yr to approximately 500 mm/yr. Only in very limited areas does the rainfall reach
between 500-600 mm/yr. This, in conjunction with food security, makes the NWP a less
attractive option in terms of energy crops such as:
o

Sugarcane;

o

Sugarbeet;

o

Soybeans;

o

Canola; and

o

Sunflower.

In Figure 7 the total potential biomass energy in South Africa is represented as modelled by
the Renewable Resource Database (RRDB). This potential takes the following sources of
biomass into consideration:
o

Wood

o

Agricultural

o

Grass residues

The North West province consequently has a low (1-50 GJ/ha/yr) potential for these sources
of biomass according to Figure 7.
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It can be seen that the cumulative biomass potential for wood, agriculture and grass
residues range (primarily) from 1-50 GJ/ha/yr to 51-100 GJ/ha/yr in very limited areas.

Figure 7: Total biomass energy potential for South Africa (DOE, Eskom, CSIR, 2001).

The severity of field degradation is the third highest of all the provinces in South Africa, and
bush encroachment remains a serious problem. There are IAP species (approximately
400,000 ha amounting to 3.5% of the total surface area). The IAP biomass estimate is
1,083,788 tonnes and, if utilised in a year, could generate 515 MW of energy. This, however,
represents a non-renewable resource but is the government mandate to eradicate IAP.
Although waste is generally considered a burden that necessarily incurs energy costs in
processing before it can safely be released into the environment; it can also be considered a
valuable energy resource.
Waste consists of:
o

General waste – does not pose an immediate threat to man or the environment, i.e.
household waste, builders’ rubble, garden waste, and certain dry industrial and
business waste. It may, however, with decomposition, infiltration and percolation,
produce leachate, which is unacceptable.

o

Hazardous waste – associated with the chemical reactivity or toxic, explosive,
corrosive characteristics posing a danger to health or the environment.

o

Health care risk waste (medical waste) – generated at health care facilities (e.g.
hospitals, clinics, laboratories, medical research institutions, dental and medical
practitioners).
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o

Mining waste – debris, discard, tailings, slimes, screening, slurry, waste rock, foundry
sand, ash or any other product derived from mining operation.

o

Power generation waste – produced by or resulting from activities for the generation
of electricity.

o

Radioactive waste – radioactive material to be disposed of as waste material.

Waste generators in the NWP consist of municipalities, informal settlements, industries,
hospitals, agriculture and mines.
The total disposable waste is approximately 1,625,000 m3/year (or about 0.5 m3/year per
person). Some of the main waste management features are:
o

There are 63 landfill sites, all of which accept general waste.

o

The total remaining airspace in landfill sites is approximately 5 million m 3, of which
only 17% meets minimum requirements.

o

None of the regions have more than 3.5 years of acceptable landfill sites.

o

Most of the towns have established sanitary landfill disposal sites for all waste within
their jurisdiction, and regular industrial inspections are made in an attempt to control
the disposal of untreated industrial effluent and solid material, but with the reportedly
high levels of hazardous waste there is need for additional resources in the area of
waste disposal and control.

As seen in Figure 8, the volumes of general waste coincide with the most developed and
populated areas of NWP.
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Figure 8: General waste volumes per year and landfill sites (DOE, Eskom, CSIR, 2001).

The largest potential energy is contained in municipal solid waste when considering the
NWP. This potential energy is between 169 MWth and 304 MWth. This is also most likely
the easiest to harness due to the fact that this waste is primarily concentrated on landfill sites
operated by the various municipalities. Agreements with municipalities seem to pose a
barrier to implementation since these agreements are usually made for a 3-year term, but to
obtain the actual agreement takes a substantial amount of time. These projects also tend
not to be extremely competitive when compared to other RE projects that are viable for the
NWP. This may however vary on a project-by-project basis.
From Table 5 it is seen that the largest potential for biomass in the NWP currently resides
within municipal solid waste.
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Table 5: Energy potentials (MWth) from municipal solid waste, sewage and animal manure in the NWP .
Activity

Quantity

Characteristics

Energy Potential

Municipal solid
waste

645,455 in total.
355,000 ton/year
currently processed
at municipal landfill
sites.

Constant supply. Mixed
biodegradable and nonbiodegradable waste. Energy
content=15 MJ/kg dry mass.

304 MWth but presently 169
MWth, (55% solid wastes are
collected).

Domestic (sewage)

327 ton per year but
presently only
1,577,079 flush
toilets serviced by
municipal WWTP of
NWP.

Each person generates
average 100 g/day dry faeces.
Mostly biodegradable
3,271,948 persons (2007) in
NWP.
Energy content = 15 MJ/kg dry
mass.

57 MWth but presently 27 MWth
(48% connected to municipal
sewage)

Poultry: 108 MWth
Mostly biodegradable g/day
dry manure:

Beef cattle: 27 MWth

Poultry - 10 g/day

Dairy cattle: 5 MWth

Cattle - 4,000 g/day

Pigs: 2 MWth

Pigs – 2,000 g/day

Total: 142 MWth

Animal husbandry
(manure)

Number animals per
year

Poultry

5,838,240

Beef cattle

1,475,392

Dairy cattle

258,960

Pigs

113,002

Energy content=15 MJ/kg dry
mass.

Note: assumes 100% captured,
but< 50% can be captured with
current practice i.e. 71 MWth

Oil waste

60 kl per year used
cooking oil.

Density 0.92 g/ml, 55,200 kg
oil Energy content = 37MJ/kg.

0.06 MWth

Different technologies will be appropriate for the different types of waste and the most
appropriate technology needs to be mapped to the appropriate waste. The most important
factors are the percentage of biodegradable matter in the waste since this will determine
whether it can be accessed by bioenergy technologies (anaerobic digestion and
fermentation) or thermal conversion technologies (combustion, gasification and pyrolysis).
The percentage of water also plays a major role. Many waste disposal mechanisms use
water as a carrier (i.e. sewage) and a high percentage of water makes thermal conversion
technologies less appropriate compared to many bioenergy technologies..
The energy potential from manure is 142 MWth to 761 MWth. This is however widely
dispersed over the NWP, which will make these projects less competitive when compared to
other RE projects that are viable for the NWP. There is also some potential within domestic
sewage (27 MWth – 57 MWth).
Table 6 provides the prioritised biomass technologies for the different district municipalities
within the NWP. The potential for biogas is high across the whole province, whilst the
potential for biomass to liquids is medium to low across the province. Please note that the
prioritisation provided in Table 6 is not only based on the physical biomass potential only, but
on an approach to identify RETs and energy products that are appropriate to the biophysical
resources and needs of NWP and to prioritise the most appropriate RE options in terms of
sustainability.
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Table 6: Prioritised Biomass technologies for different district municipalities of the NWP.
RE Technology
option

Ngaka ModiriMolema (Central)

Bojanala
Platinum (East)

Dr. Ruth
Mompati
(West)

Dr Kenneth
Kaunda
(South)

Biomass for
biogas

High

High

High

High

Biomass to liquids
(FT)

Medium

Medium

Low

Medium

The invasive alien species are poorly mapped, and represent a non-renewable source.
There is the opportunity to form new partnerships with WfW, LandCare, farmers and SMEs
for the creation of energy from IAP with a cost reduction in the IAP eradication that is
planned as part of the governmental WfW programme. An estimated 515 MW of energy is
available from IAPs. This source is however again highly dispersed across the NWP, which
would make it less competitive compared to other RE projects. This opportunity could
however possibly be coupled with management plans for bush encroachment by indigenous
species. This source is however again highly dispersed across the NWP, which would make
it less competitive compared to other RE projects, unless the project could piggy-back on
other initiatives as mentioned above.
The growing of energy crops (agricultural) within the NWP is not a competitive or viable
option since it is directly related to water usage and availability. The NWP produces much
lower yields when compared to natural high yield and wetter areas such as Kwazulu-Natal or
Mpumalanga. This fact that the yields/ha in the NWP is also lower when compared with
other potential sites would force project developers to bring feedstock in from a wider area to
obtain the same yield scale, which would in turn increase the transport costs and overheads
associated with the project. The project would consequently not be able to compete with
projects implemented in generally more suitable areas such as Kwazulu-Natal or
Mpumalanga. The arable land would also most likely rather be utilised for food production.
The use of normal food crops as energy crops would also negatively impact on food security.
Energy crops consequently do not pose a competitive strength for the NWP. It is expected
that Kwazulu-Natal and Mpumalanga will dominate the biomass investment under the RE
IPP programme because the sugar and paper industries are primarily located here.
Municipal solid wastes show the largest potential for RE in the NWP and have an energy
potential of 304 MW or less. It can be used to produce energy either through combustion to
electricity, biogas (landfill gas) or using biomass-to-liquid Fischer-Tropsch technology. It is
here where a possible linkage with the BeauTi-fueL project by NECSA and the University of
the Witwatersrand could be explored further. There is however a strong correlation between
waste production and population density, GDP, feedlots, etc. The mining sector in the NWP
does also not produce waste that is exceptionally good for WtE projects when compared to
sugar mills and plantation mills which are located in Kwazulu-Natal for instance. The
industrial waste found in the NWP when compared to some of the other provinces
consequently does not give the NWP a competitive advantage over the other provinces.
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3.1.3

Biofuels

Biofuel is a product of organic material. Bio-fuels in liquid form can be produced from the
conversion of biomass and used, for example, for transportation. The two most common biofuels are ethanol and bio-diesel. Fermenting any biomass that is rich in carbohydrates, such
as maize, makes ethanol. Biodiesel is made using vegetable oils, animal fats and algae.
Various crops can be fermented to produce ethanol and sunflower seeds and Jatropha tree
nuts crushed and processed to yield bio-diesel. Considerable scope exists to supplement
imported petroleum with bio-fuels with their job-creation spin-offs.
There is also considerable potential for the production of biofuels from energy crops such as
maize, sunflowers and the Jatropha tree. Care should however be taken not to create an
environment where food production and security is negatively impacted.
The agricultural production of biomass for biofuels may compete directly or indirectly
(through land-use changes) with food production, thereby affecting food prices. Biofuels also
present a potential competition between biofuels production and the use of biomass
resources for animal feeding, bedding, fertiliser and construction materials. An alternative
option is oil rich crops such as Jatropha. However, Jatropha has the potential to become an
invasive weed and, for this reason, Jatropha has not been approved for biofuels production
in South Africa. The general lack of rainfall and soil fertility in NWP also poses severe
limitations on the ability to produce biofuels from agricultural residues.
Table 7: Prioritised Biofuel technologies for different district municipalities of the NWP.
RE Technology
option

Ngaka ModiriMolema (Central)

Bojanala
Platinum (East)

Dr. Ruth
Mompati
(West)

Dr Kenneth
Kaunda
(South)

Bioethanol

None

None

None

None

Biodiesel

None

None

Low

Low

There are consequently limited opportunities for liquid biofuels (biodiesel) production in the
NWP from agricultural feedstocks since there is a relatively poor agricultural potential (low
rainfall and poor soil quality). The North West Province has no competitive advantage in the
field area of biofuels.

3.1.4

Fuel Cell Technologies

A fuel cell is a device that converts the chemical energy from a fuel into electricity by means
of a chemical reaction with oxygen or another oxidizing agent. Hydrogen is the most
common fuel used, but hydrocarbons such as natural gas and alcohols like methanol are
sometimes also used. Fuel cells are different from batteries in that they require a constant
source of fuel and oxygen to run, but they can produce electricity continually for as long as
these inputs are supplied.
Fuel cells come in a variety of sizes. Individual fuel cells produce very small amounts of
electricity, about 0.7 volts, so cells are "stacked", or placed in series or parallel circuits, to
increase the voltage and current output to meet an application’s power generation
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requirements. In addition to electricity, fuel cells produce water, heat and, depending on the
fuel source, very small amounts of nitrogen dioxide and other emissions. The energy
efficiency of a fuel cell is generally between 40-60%, or up to 85% efficient if waste heat is
captured for use. Fuel cells are clean, environmentally friendly, with no harmful CO 2
emissions at the point of use
The hydrogen economy is one approach undergoing serious consideration in South Africa.
This involves the use of hydrogen as a carrier of energy – to store and distribute energy,
combined with the use of fuel cell technologies to produce electricity. Converting hydrogen
gas to electricity in fuel cells does not “destroy” the hydrogen, but transforms it into water.
Although hydrogen can be produced from energy from any hydrocarbons, including fossil
fuels, the emphasis in South Africa is upon developing hydrogen from renewable energy
sources at this stage.
South Africa possesses several competitive advantages in the field of hydrogen and fuel cell
technologies:
o

Platinum group metals (PGM) are the key catalytic materials used in most fuel cells.
With 75% of the world’s known PGM reserves found in South Africa (of which the
majority is situated within the North West Province), this is a significant driver
towards the hydrogen economy, due to the immense socio-economic potential
benefit to be obtained from adding value to natural resources, such as platinum, as
well as increased demands for PGMs with the global uptake of such an economy.

o

The extensive expertise in catalysis required for research and development of this
type has been developed in South Africa through industry investment, of which one
of the Centers of Competence is based in the North West Province.

The strategy of the hydrogen economy has eight goals, and these are: to improve the health
of the nation; to create jobs; to alleviate energy poverty; to reduce environmental pollution; to
reduce carbon-dioxide emissions; to improve industrial competitiveness; to enhance energy
security; and to delay the need to build new power stations. All these goals are aligned to
the RE strategy for the North West Province.
Fuel cells consequently hold substantial potential for the North West Province in terms of RE
applications and localised manufacture, which would increase demands for PGMs with the
global uptake of such an economy. The challenge and current barrier would be to develop a
market for fuel cells since they are generally more expensive that conventional energy
sources.
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3.1.5

Wind Energy

Wind energy uses the naturally occurring energy of the wind either directly through windmills
or to generate electricity, and can be used, for example, to charge batteries or pump water.
Large modern wind turbines operate together in ‘wind farms’ to produce electricity for
utilities.
The coastal regions of South Africa have the highest potential for power generation from
wind. Unfortunately the available wind power for the North West Province is low, with wind
speeds of less than 3 m/s for the majority of the Province as seen in Figure 9. Only a very
small portion of the North West Province has moderate wind speeds of between 3 to 4 m/s
which is only marginal in terms of the wind speeds required to operate a viable wind farm
(6+ m/s).

Figure 9: Generalised map of wind power potential in South Africa.

The Department of Energy has established South African Wind Energy Programme
(SAWEP). SAWEP is a Global Environment Facility (GEF) funded programme and aims to
provide dedicated support for wind energy development in South Africa and to update the
Wind Atlas for South Africa which is be publicly available to prospective wind energy
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developers. The WASA numerical wind atlas contains generalised wind atlas data sets for
tens of thousands of model grid points in the WASA domain. The WASA is an extremely
valuable tool when designing and planning renewable energy projects related to wind. The
greatest potential for wind power is along the coastline of South Africa, where wind speeds
average
6 m/s. The WASA has been developed for the areas in South Africa that show the largest
potential in general for wind power generation. Unfortunately it excludes the North West
Province at this stage, which speaks for itself in terms of the comparative potential that
exists in the North West Province.

Figure 10: Simulated climatological (30-year) annual mean wind speed [m/s] 100 m above ground level.

This is not to say that there is no potential for wind energy within the North West Province,
especially when considering Figure 11. There is low to moderate potential in NWP with the
western and central-north of province having an average of 4-5 m/s in certain locations.
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Figure 11: Wind potential in South Africa (A) and documented wind pumps in South Africa (B).

Depending on the design of the wind turbine, wind speeds of at least 4 m/s is required, but
the viability and potential obviously increase with higher sustained wind speeds, which is not
readily present within the NWP.
Wind is also used widely to pump water with wind pumps for irrigation and domestic
purposes on remote farms. The use of wind pumps on farms is a common occurrence
(considering Figure 11) and the strategy will most likely not need to put measures in place to
promote the use of wind pumps in the agricultural sector. The use of wind pumps will most
likely, in the rural context, not offset electricity use, but will provide more effective irrigation
capabilities. The wind-pumps provide substantial benefits in rural communities since the
water is often required to grow food (agriculture) as well as for daily household needs. Windpumps can reduce the time spent on collecting water as well as enhancing agricultural
productivity.
The wind speed is directly related to the power generation of a wind farm. The levels of wind
speeds found in the North West does however not give the North West Province a
competitive advantage over the other provinces, such as the Eastern Cape and the Western
Cape which are much more suited for electricity generation from wind farms. Renewable
energy project developers, which want to optimise their generation output, will most likely not
select the North West Province as a first choice since the competitiveness of the RE IPP
programme for instance evaluate projects on cost and output performance. A good resource
will consequently drive the tariff down in a RE IPP bid, which would make the NWP less
competitive as a wind farm destination. Wind farms in the North West can consequently not
viably compete with locations in other provinces that have wind speeds of 6 m/s (on
average) or more.
3.1.6

Hydropower

Hydropower uses the movement of water under gravitational force to drive turbines to
generate electricity. Hydropower is limited by its environmental impacts due to the flooding
of large areas and the displacement of people for the development of dams. Figure 12
shows the dams and rivers situated within the North West Province.
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Figure 12: Dams and rivers in the North West Province.

Although there is significant potential for the development of all categories of hydropower
within South Africa, the potential within the North West is extremely limited. Only the North
and North-eastern parts of the North West province have some potential for small hydroutilisation below 10 MW, but not much.

Less than 3% of the total arable land is under irrigation. The three major irrigation schemes
are located on the Crocodile, Vaal and Harts Rivers. The Vaal-Harts irrigation scheme
covers a total area of about 43,700 ha with wheat, maize and groundnut taking 36%, 23%
and 22% respectively of the total irrigated fields. Small irrigation schemes include
Manyeding, Bodibe and Tlhaping-Tlharo. Irrigation is limited to certain areas adjoining river
systems (Brits, Rustenburg, Taung and Molopo), as well as isolated areas where irrigation
from ground water sources is practiced (e.g. Ventersdorp area, Ottosdal area and
Vryburg/Louwna area). Figure 13 shows all areas with hydro potential in South Africa. For
example, the Eastern Cape and KwaZulu-Natal provinces are endowed with the best
potential for the development of small, i.e. less than 10MW, hydropower plants.
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Figure 13: Areas with micro hydro potential in South Africa (DOE, Eskom, CSIR, 2001).

When the NWP is considered, the potential for hydroelectric power generation is limited, with
only a limited potential within the Eastern part of the NWP when possibly combined with
hybrid technologies (solar and/or wind) for the creation of off-grid or mini-grid power
supplies. The potential is however not viable at all for the remainder of the province.
Based on the above, hydropower is definitely not considered to present a competitive
strength for the North West Province when compared to the provinces more suited for hydro.
Hydro will consequently not form one of the focus areas during the development of the
renewable energy strategy and implementation plan.
3.1.7

Marine Power

Wave power, tidal power and ocean currents can be used to drive turbines to generate
electricity. Technologies to harness these forms of power are presently being developed to
the stage of commercialisation. This form of renewable energy is unfortunately not available
for the land-locked North West Province.
3.1.8

Geothermal

Geothermal activity in the earth’s crust derives from the hot core of the earth. Examples are
the natural geysers and hot water sources employed for power generation and space
heating or using deep hot dry rock as heat exchangers by pumping water through the natural
rock fissures to produce steam for power generation. This is however not applicable in the
case of the North West Province and will not be given further consideration.
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3.1.9

Cogeneration

Cogeneration entails the generation of electricity from a waste heat source. The constrained
electricity environment in South Africa makes cogeneration a viable option for energy
generation at the country’s ferrochrome plants. Cogeneration involves the redirecting of
waste hot and/or combustible gasses generated by an industrial plant for the generation of
electricity that could be used by the plant itself or sold to external customers.
The South African ferrochrome industry consumes approximately 10% of the country’s
overall installed electricity generation capacity. By introducing cogeneration, it may be
possible for the ferrochrome industry to generate between 10% and 17% of its own
electricity requirements. This figure may rise by a further 33% to 50% with the introduction of
new technologies (e.g. heat recovery from slag and ferrochrome metal which is currently lost
to the environment). It is therefore possible to generate more than 2% of the total electricity
demand of South Africa from wasted energy recycled in the ferrochrome industry.
Investment in cogeneration facilities at the ferrochrome plants will reduce their overall
electricity demand and improve their competitiveness.
South Africa’s electricity constraints have an impact on both the domestic and global
ferrochrome industries. The country has long dominated the global ferrochrome industry,
with over 4.1-million tons of installed capacity of integrated charge chrome smelters. The
availability of electricity presents a more serious threat to domestic producers. According to
Merafe, between 2.4 and 4.2 MWh of electricity are required to produce one ton of
ferrochrome. The impact of electricity supply shortages will be particularly negative on new
investments and expansions to existing capacity.
Retrofitting cogeneration plants (i.e. electricity generation from waste heat and/or from waste
combustible gases) at ferrochrome smelters offer substantial opportunities for domestic
ferrochrome producers to improve their energy efficiency and reduce their environmental
impact. Capturing waste gasses from plant processes is internationally recognised as an
efficient method of generating power at smelting plants.
The North West is a mining and processing province. There are ferrochrome smelting and
processing plants, cement manufacturing factories and gold and uranium plants. There are
20 chromite mines in the North West. The mines are located along a reef running from Brits
to Rustenburg and they are serviced by several ferrochrome smelters. South Africa
produces about 70% of the world’s chrome, with most of that originating in the North West.
Ferrochrome production consequently forms a big part of the North West’s heavy industrial
capacity.
If the heat that is to be recovered and used in the cogeneration process was a by-product of
operations that were utilising fossil fuel-based energy, one may doubt the notion that such
heat is renewable. The heat will of course be renewable as long as the waste heat source
remains available.
The growing uptake in the cogeneration option by South Africa’s large industrial players has
the potential to widen the country’s energy mix, whilst alleviating current pressure on the
electricity grid and reducing greenhouse gas emissions. In addition, properly designed and
integrated cogeneration facilities offer industries a cost effective way to supplement or selfsupply their electricity requirements, particularly once the capital investment is paid off, as
the fuel (waste) is basically free as long as the plant is in operation.
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The largest barrier to the implementation of cogeneration projects is the cost. Development
and financial support is necessary to bring these technologies to fruition in South Africa and
the North West Province. The Minister of Energy has however announced that a renewable
cogeneration round will be launched under the RE IPP programme. This could potentially
hold substantial opportunity for the NWP with its large number of smelters and furnaces
concentrated within the Province’s industrial sector.
3.1.10 Energy efficiency
There are several areas of overlap between Renewable Energy and Energy Efficiency.
Energy efficiency is a measure of the reduction of energy consumption, which is used to
produce goods and services while maintaining the desired benefits. Energy efficiency is
primarily active on the demand side; whist renewable energy is active on the supply side.
The two sectors with the greatest potential for energy efficiency and renewable energy
interventions are the industrial and residential sectors, which is present in abundance in the
NWP. Coal and electricity, constitute the bulk of energy consumption in the industrial sector.
Electricity and fuel wood dominate the residential sector with coal, paraffin and LPG, also
playing a substantial role. In both sectors these fuels are used primarily for thermal
purposes; heating and processing.
The widespread installation of solar water heating in industrial and commercial buildings and
houses has the potential to defer the need for building new power plants which are a
National concern. The main constraint on implementing a national solar water heating
programme relates to cost, which is a function of the current small market and lack of
economies of scale. This lack of demand in itself is due to low public awareness of the
technology or its economic benefits. The levels of public awareness have however
increased over the past few years due to the substantial efforts by Government and Eskom.
Thermally efficient housing – houses designed to be better insulated from the outside and
thereby reduce the energy requirements for space heating. The Department of Housing in
collaboration with the Department of Minerals and Energy has developed appropriate
guidelines for the construction of thermally designed housing incorporating passive solar
design.
The household sector requires the following measures:
o

Regulation of no-cost energy efficiency measures in housing;

o

Incorporating passive solar design;

o

Heat insulation and air tightness measures in homes;

o

Replacement of electric geysers by solar water heaters;

o

More efficient home electrical appliances as a result of appliance labelling and
enforcement of standards; and

o

Energy efficient lighting (Compact Fluorescent Lights).

It will however be critical that the drive for renewable energy in the NWP goes hand-in-hand
with a drive towards energy efficiency. A system using the energy first need to be made
energy efficient before the energy supply is replaced with a renewable energy technology.
This will ensure that smaller renewable energy systems need to be installed, thus requiring
less investment into technologies.
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The drive by Eskom IDM’s EEDSM programme, the rising cost of electricity and energy
security has driven the development of Energy Service Companies (ESCo) in South Africa.
Although a substantial number of ESCos are registered with Eskom IDM, only a handful is
viably active in the energy market. The largest portion of the impacts achieved by ESCo is
in the mining and industrial sector. The residential sector has also benefitted through the
SWH programme. A number of funding mechanisms are available from Eskom and other
institutions to leverage energy efficiency and demand management, but a lack of awareness
and skills are limiting the growth in the ESCo industry. The development of the ESCo
industry needs to be increased in the North West Province through skills development,
financial support and awareness creation. This would increase the rollout of energy
efficiency, demand management and potentially the implementation of renewable energy
technologies within the North West Province.
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4 STRATEGY DEVELOPMENT
4.1

Purpose and Statement of Intent

The potential for the generation and use of renewable energy within the NWP is immense.
An extensive status quo assessment was conducted during the development of this
renewable energy strategy for the NWP. The status quo assessment considered the various
renewable energy resources and technologies that were available and viable to the NWP
and identified those that represented a competitive strength for the NWP.
Extensive consultation also took place with numerous stakeholders during the status quo
assessment. This was done to establish the areas where the NWP could attract, influence
and facilitate the increased uptake of renewable energy generation and use within the
Province.
The renewable energy focus areas that were identified are the following:
1. Solar water heating (paragraph 4.2.2);
2. Clean cook stoves (paragraph 4.2.3);
3. Energy efficiency and Energy service companies (ESCO) (paragraph 4.2.4);
4. Municipal solid waste (paragraph 4.2.5);
5. Solar photovoltaic (PV) technologies (paragraph 4.2.6);
6. Cogeneration and waste heat recovery (paragraph 4.2.7);
7. Hydrogen and Fuel cell technologies (paragraph 4.2.8).
The successful development of the above-mentioned renewable energy competitive
strengths and related focus areas will ensure that the NWP make a valuable and meaningful
contribution towards growing the green economy within the province and South Africa. This
will assist the NWP in creating green jobs and reducing GHG emissions, whilst making
energy accessible and affordable to both the population of the province, as well as its
significant industrial and mining sector. The focus areas will contribute positively to the
health of the people and the environment of the NWP.
4.1.1

Strategic Goals and Objectives

Strategic goals and supporting objectives will be instrumental in facilitating the development
of an enabling framework in order for the NWP to meet its goal to promote renewable
energy. Four key strategic areas have been considered, i.e. financial instruments, legal
instruments, technology development, and awareness raising, capacity building and
education.
o

Financial Instruments: The goal is to promote the implementation of sustainable
renewable energy through the leveraging and utilisation of appropriate existing and
future financial instruments and partnerships within the province.

o

Legal Instruments: The goal is to develop, implement, maintain and continuously
improve an effective legislative system within the powers of the NWPG to promote
the implementation of renewable energy.
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o

Technology Development: The goal is to promote, enhance, support and develop
technologies for the implementation of sustainable renewable energy.

o

Awareness Raising, Capacity Building and Education: The goal is to develop
mechanisms to raise public awareness and build capacity within the industries and
municipalities of the NWP on the benefits and opportunities of renewable energy.

4.1.2

Targets

The proposed provincial energy targets are adapted to local conditions but based on the
national targets listed below.
Table 8: Renewable Energy Targets
Action

2015

2025

2050

Renewable energy consumption (electricity only)

15%

30%

50%

Carbon dioxide emissions reduction (against 2000
levels)

15%

30%

45%

Solar water heaters installations

15%

50%

100%

Clean Cook stove roll-out

12 500 units

125 000
units

1 250 000 units

From Table 9 it is seen that the largest potential for biomass in the NWP currently resides
within municipal solid waste.
Table 9: Energy potentials (MWth) from municipal solid waste, sewage and animal manure in the NWP.
Activity

Characteristics

Energy Potential

Municipal solid
waste

645,455 in total.
355,000 ton/year
currently processed
at municipal landfill
sites.

Constant supply. Mixed
biodegradable and nonbiodegradable waste. Energy
content=15 MJ/kg dry mass.

304 MWth but presently 169
MWth, (55% solid wastes are
collected).

Domestic (sewage)

327 ton per year but
presently only
1,577,079 flush
toilets serviced by
municipal WWTP of
NWP.

Each person generates
average 100 g/day dry faeces.
Mostly biodegradable
3,271,948 persons (2007) in
NWP.
Energy content = 15 MJ/kg dry
mass.

57 MWth but presently 27 MWth
(48% connected to municipal
sewage)

Animal husbandry
(manure)

Number animals per
year

Poultry
Beef cattle
Dairy cattle
Pigs

Quantity

5,838,240
1,475,392
258,960
113,002

Mostly biodegradable g/day
dry manure:
Poultry - 10 g/day
Cattle - 4,000 g/day
Pigs – 2,000 g/day
Energy content=15 MJ/kg dry
mass.
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Poultry: 108 MWth
Beef cattle: 27 MWth
Dairy cattle: 5 MWth
Pigs: 2 MWth
Total: 142 MWth
Note: assumes 100% captured,
but< 50% can be captured with

current practice i.e. 71 MWth
60 kl per year used
cooking oil.

Oil waste

Density 0.92 g/ml, 55,200 kg
oil Energy content = 37MJ/kg.

0.06 MWth

Table 10: Energy efficiency targets (DoE)
Action

Target

Year

Source

A national target for energy efficiency improvement

12%

2015

Transport Final Energy Demand Reduction

10%

2015

Residential
Reduction

Demand

10%

2015

Energy
Efficiency
Strategy of the Republic
of
South
Africa,
Department of Minerals
and Energy, March 2005

Demand

15%

2015

Commercial and Public Building Sector Final
Energy Demand Reduction

15%

2015

Power Generation – an interim target of reduction
in “parasitic” electrical usage

15%

2015

Renewable energy target: 10 000 GWh (0,8 Mtoe)
renewable energy contribution to final energy
consumption. This is equivalent to replacing two
(2x 660 MW) units of Eskom's combined coal-fired
power stations or 1100 million litres of diesel (14%
of one year) replaced with biodiesel

4%

2013

White
Paper
on
Renewable Energy Policy,
November 2003

Electrification targets (universal access)

100%

2012

DME UAP and Thabo
Mbeki, 2004

Carbon dioxide emissions reduction as per the
“Required by Science” scenario

Between 30%
& 40% less
than
2003
levels

2050

Long-Term
Scenarios,
October 2007

Total renewable capacity added

7 200 MW

2019-2030

IRP 2010

Industry and
Reduction

Sector

Mining

Final

Final

Energy

Energy

Mitigation
DEAT,

North West has strong energy targets marked for years 2015, 2025 and 2055. The national
targets were set in a very different context of low electricity prices, a new carbon market and
poor regulatory framework for renewable energy. South Africa has since then put in place a
process to create a much more conducive environment for energy efficiency and for
renewable energy. The bold targets are realisable if the will is there and the proposed
implementation plan is fast tracked.
All targets still need to be refined with final decisions being reached in collaboration with
stakeholders. The scenarios report illustrates the seriousness of the future sustainability of
North West province if there are no interventions to reduce the trajectory of energy
consumption into the future. However, it is also clear that further work on the scenarios will
need to be significantly more ambitious than.
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4.2 Renewable Energy Supply Options for North West
Each of these focus areas are discussed in more detail within the remainder of the
renewable energy strategy. The barriers and challenges are provided together with key
actions that should be focused on to increase the generation and use of renewable energy
within the NWP. The focus areas and competitive strengths have been selected to address
not only the needs of the energy sector, but to provide a broader balanced benefit for the
industrial and mining sector of the NWP, as well as the rural communities that reside within
the NWP.
4.2.1

Start Now Options

The following options are highlighted as “start now” areas considered as low hanging fruit
areas that should be embarked on by the province immediately.
1. Roll-out of Solar Water Heaters across the province (see paragraph 4.2.2)
2. Roll-out of Clean cook stoves (see paragraph 4.2.3)

4.2.2

Solar Water Heaters

The high potential of solar energy technologies also directly applies to the use of solar water
heaters (SWHs). The application of domestic SWHs has the greatest benefit with
consideration of the energy return per unit cost with little environmental detriment or changes
in land use. Solar Water Heating is applicable to all sectors within the NWP.
The Eskom Solar Water Heating rebate programme was launched to stimulate the
installation of South African Bureau of Standards (SABS) tested high pressure solar water
heater (HPSWH) and low pressure solar water heater (LPSWH) systems into the South
African market via the reduction of the installed cost of these systems to end consumers.
This initiative provide rebates to consumers with the purchase and installation of approved
solar water heating systems from registered participating suppliers and distributors, upon
compliance with the programme rules. The existing Eskom Energy Efficiency and Demand
Side Management (EEDSM) rebate would continue to be applicable to the HPSWH going
forward.
A further amount of R 4.7-billion has however been allocated by Government to implement 1
million LPSWH units by March 2015. This fund was in response to continue the rollout of the
LPSWH systems. The result was that with the new allocation it is expected that 80% of these
funds would be allocated towards the installation of LPSWHs and 20% towards HPSWHs.
Low pressure systems where introduced in mid-2010 and the rebate value in relation to
system cost was relatively high, which led to a massive interest in mass type rollouts.
Municipal interest was particularly large with the number of new participants increasing.
Quota limits for installations per low pressure supplier have been put in place to manage
expenditure and suppliers are allocated quotas based budget availability.
It is imperative to note that over 190,000 solar water heaters was installed through the
Eskom rebate and fiscus programme. Only 6,650 units (3%) were installed in North West
whilst the installation rate in other provinces was much higher. Eskom and Government
were not dictating where suppliers should install solar geysers through the rebate
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programme. Suppliers consequently install where they see fit, but interestingly enough, they
preferred provinces other than the North West in the majority of cases.
One concern with regards to the roll-out of SWHs to low income households is the fact that
these households still need to pay a fee, even though it is considered minimal, it is
prohibitive to these households.
In terms of future implementation strategies:
o

The Department of Energy (DOE) has indicated that it will inform Eskom on where
systems will be installed nationally. This is not a decision that is being made by
Eskom. Suppliers will receive communication from the DOE directly or Eskom via the
tender process as to where installations on the contract route are to be undertaken.

o

Formal requests for allocations can be made directly to the DOE by relevant
municipalities (not suppliers) interested in low-pressure roll-outs in their areas.

4.2.2.1 Key actions
Based on the above, the following key actions are proposed for the NWP:
1. Identify a suitable entity or subsidiary organisation directly linked to the NWPG that
will take the responsibility to drive the opportunities linked to SWH with a centralised
vision and continuity in resources within the local municipalities.
2. Conduct a market study to quantify the potential for SWH uptake within the 19 local
municipalities of the NWP whilst identifying unique barriers per municipality (water
quality, resources, etc.).
3. Engage with the DOE and Eskom to obtain achievable allocations for the installations
of SWHs throughout the NWP.
4. Based on the outcomes of the proposed market study, assign enforceable targets
towards each of the 19 local municipalities with realistic deadlines.
5. Assign roles and responsibilities towards achieving these targets within each local
municipality, coupled with mandatory progress reporting requirements.
6. Facilitate the implementation of pilot phases within the municipalities.
7. Develop practical mandatory training that should be delivered on an annual basis,
specifically targeting the responsible parties within each municipality. This training
should focus on the roles of the municipality to engage with suitable ECSOs, apply
for funding and SWH project management and reporting.
8. Provide centralised technical and non-technical support through the NWPG or the
identified entity driving the provincial programme.
9. Explore partnerships and existing funding mechanisms with local development
agencies and private sector investors to establish viable and attractive means of
making SWH technologies accessible to low-income housing and poor communities.
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4.2.3

Bio-Mass (Clean Cook Stoves)

The stimulation of the renewable energy market within the province will create a substantial
opportunity within the NWP for job creation in line with the New Growth Path, as well as the
supply of energy to rural communities, together with the creation of an economic base via
agricultural and home-based industries and small, medium and macro enterprises in order to
grow the income-generating potential of communities.
Approximately 3,253,390 people live in the NWP. However, 65% of this population, or
approximately 2,115,000 people, live in rural areas. The rural areas in the NWP, as is the
case in general for rural citizens in South Africa, struggle with rural poverty, illiteracy,
inequality, limited access to energy and unemployment.
Exposure to smoke from traditional cook stoves and open fires, which is the primary means
of cooking and heating for the majority of rural and non-urban households, is a major
contributor to chronic illness and acute health impacts. Furthermore, the reliance on
biomass for heating and cooking increases the pressure on the local natural resources of the
NWP. Due to the low precipitation levels found in the NWP, the province is considered to be
an arid region. This contributes to unsustainable harvesting of biomass resources for
cooking and heating in the rural communities. Inefficient cook stoves further contribute to
climate change through emissions of GHGs such as carbon dioxide and methane.
One means of creating a sustainable benefit for rural communities in the NWP is through
clean cook stoves. Clean cook stoves offer clean and efficient household cooking solutions
that save lives, improve livelihoods, empower women and help to combat climate change. It
offers a technology that is ideally situated for the rural and non-urban population of the NWP.
Although the use of clean stoves is more closely linked to the efficient use of energy rather
than renewable energy, it represents an opportunity for the NWP.
The use of efficient clean cook stoves can drastically reduce fuel consumption and exposure
the harmful cook stove smoke. They could potentially reduce emission resulting from
traditional cooking and heating from between 40% to 95%, depending on the performance of
the clean cook stove. The fuel required is drastically reduced, as well as the time spent to
collect or harvest the fuel. The clean cook stoves may last for several years, allowing the
accumulated fuel savings to be spent on a range of livelihood-enhancing activities.
There exist two opportunities for the NWP with regards to clean cook stoves:
o

The first opportunity lies in the roll-out of clean cook stoves within rural, non-urban
and informal communities. This will result in substantial benefits within these
communicates as discussed above. This opportunity will also make a valuable
contribution towards combating climate change and reducing GHG emissions within
the province, which is aligned to the vision of this renewable energy strategy.

o

The second opportunity for the NWP lies in the local manufacturing of clean cooking
stoves, which should have a positive impact on reducing the overall cost of
production of clean cooking stoves and furthermore hold substantial potential from
job creation within the NWP if the province could become a manufacturing hub for
clean cook stoves that supply these to the South African and Sub-Saharan market.
This is also directly aligned to the vision of the renewable energy strategy for the
NWP.
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4.2.3.1 Key actions
The following key actions are consequently to be considered with the renewable energy
strategy for the NWP:
1. Identify a suitable entity or subsidiary organisation directly linked to the NWPG that
will take the responsibility to drive the above-mentioned opportunities with a
centralised vision and continuity in resources;
2. Identify and establish partnerships with international organisations to launch a
provincial programme within existing funding mechanisms. Existing organisations
that are currently active in this field is the United Nations (UN) Foundation and the
Global Alliance for Clean Cook stoves, which has an existing target of 100-million
homes adopting clean and efficient fuels by 2020.
3. The NWPG and the responsible entity should explore micro, carbon and other
innovative financing mechanisms for financing stove deployment. Possible funding
opportunities also exist within the existing Clean Development Mechanism (CDM)
programme and component project activities (CPA).
4. Clean Air Renewable Energy (CARE) will implement their CPA1 in the Eastern Cape
as per their CDM programme of Activities Design Document (POA-DD). Sufficient
funding is available for the first two CPA’s of 12,500 clean cook stoves each. The
second CPA has not been allocated to a specific province and presents an
opportunity for the NWP. The NWP will need to identify 12,500 households that are
currently using biomass for cooking, as well as the names and identification numbers
of the household head. The process will also involve local stakeholder engagement
to educate users on the use of the clean cook stove. A baseline study will also be
required. When successful, the NWP can be included in the POA.
5. The NWPG and the responsible entity should furthermore explore partnerships with
other local development agencies and private sector investors to establish a
manufacturing and support base within the NWP for the production and distribution of
clean cook stoves.
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4.2.4

Energy Efficiency and Energy Service Companies

There is significant potential for energy efficiency in South Africa and specifically for the
NWP due to the fact that 63% of the electricity supplied to the NWP is consumed in its
mining and related sectors. Energy efficiency will always remain a primary focus area,
especially with the steady increase in the cost of energy. In order to drive the NWP to
become an energy efficient province, large-scale awareness creation and a vibrant ESCO
industry is required. The market potential for the ESCO industry is between R 2.6-billion and
R7-8-billion over the next three years. The Eskom Integrated Demand Management (IDM)
programme is currently the largest source of funding for ESCOs. There are in excess of 400
registered ESCOs in South Africa. The majority of these ESCOs is however small, whilst
there are only a few large ESCOs that dominate and flourish within the ESCO industry. The
ESCO and energy efficiency market is largely driven by:
o

The supply constrains in electricity generation coupled with the increasing peak
demand;

o

The subsequent increase in the cost of electricity and energy in general;

o

The proposed introduction of a Carbon Tax in 2013/2014 which will be directly
related to energy use; and

o

The introduction of Governmental strategies, policies, legislation, taxes and tax
incentives.

The challenges experienced in the NWP in terms of energy efficiency and its ECSO industry
in not unique, but common to the South African market conditions. The potential growth of
the ESCO industry is constrained by a number of key barriers, which include:
o

Market scepticism and lack of trust in the ESCO industry due to a lack of
accreditation of credible ESCOs;

o

Low levels of awareness, information and understanding of the ESCO concept;

o

The provision and availability of registered Measurement and Verification
professionals;

o

Lack of financial instruments specifically developed for financing the ESCO industry;

o

Project approval delays from all parties, including financiers, clients and Eskom; and

o

High upfront costs of energy audits.

In response to the barriers identified from the ECSO market study conducted by the IDC, the
following key recommendations were identified:
o

The introduction of a system of accreditation of ESCOs by an independent authority
that can enforce requirements and protect stakeholders;

o

Ensuring greater access to affordable and appropriate training that provide practical
skills;

o

Further simplification and streamlining of the Eskom IDM approval process;

o

Standardisation of project contract documentation;

o

The introduction of internationally recognised financial instruments; and
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o

Mechanisms to fund the costs associated with the initial energy audit and the project
approval process.

There consequently is not any single intervention that can be adopted by the NWPG that will
ensure the development of the ESCO market in the NWP. Although funding has been
identified as one of the primary constraints for the ESCOs, a combination of interventions will
be required to include the accreditation of ESCOs to establish credibility and trust in the
market. Skills development will also be required. Financial support, especially during the
development and implementation of energy efficiency projects will be essential. Energy
efficiency legislation and policies will also be required.
4.2.4.1 Key actions
The following key actions are proposed for the NWP whilst the above-mentioned
recommendations are addressed in South Africa:
1. Identify a suitable entity or subsidiary organisation directly linked to the NWPG that
will take the responsibility to engage with ESCOs and related projects based in the
NWP with a centralised vision and continuity in resources;
2. The above-mentioned role could potentially be fulfilled by INW.
3. Engage with the ESCOs on developments in the energy market relating the abovementioned recommendations and provide possible linkages to potential projects and
markets for energy efficiency services within the NWP.
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4.2.5

Municipal Solid Waste

There are in the order of 63 municipal landfill sites within the NWP. These landfills are
however under increasing pressure due to constraints in terms of remaining airspace and
life. The majority of economic activity is concentrated in the southern region between
Potchefstroom and Klerksdorp, as well as Rustenburg and the eastern region, where more
than 83.3% of the province's economic activity takes place. The generation of waste is
however closely linked to economic activity with the largest volumes of waste being
generated in the southern and south-eastern parts of the NWP.
The municipal solid wastes within these landfill sites can be used to produce energy through
the use of biomass-to-liquid Fischer-Tropsch technology, through the use of biogas recovery
technologies and systems, or through combustion. Municipal solid wastes consequently
hold substantial potential for the NWP in terms of renewable energy generation.
It is here where a possible linkage with the BeauTi-fueL project by South African Nuclear
Energy Corporation (NECSA) and the University of the Witwatersrand could be explored
further. This system is unfortunately not commercial at this stage. The BeauTi-fueL project
could potentially be linked to existing and future programmes related to the eradication of
alien plants and programmes by forestry. The largest benefit here could also be the
potential localised manufacture of the BeauTi-fueL system.
In order to exploit this opportunity within the NWP, a number of barriers need to be
addressed:
o

The economic viability of waste-to-energy projects is often not very attractive on its
own when considering the relatively short contractual periods that are currently
possible with local municipalities;

o

Long-term agreements for the utilisation of landfill sites with local municipalities are
lacking and represent a barrier that needs to be addressed;

4.2.5.1 Key actions
In order to exploit the opportunity within the NWP for waste-to-energy projects, the NWPG
needs to consider the following key actions:
1. Identify a suitable entity or subsidiary organisation directly linked to the NWPG that
will take the responsibility to drive the above-mentioned opportunities with a
centralised vision and continuity in resources;
2. Facilitate the process whereby the 19 local municipalities can enter into long-term
agreements in excess of 4 years with potential waste-to-energy project developers;
3. Explore partnerships and existing funding mechanisms with local development
agencies and private sector investors to establish a commercially viable unit of the
BeauTi-fueL system that can be piloted within the NWP;
4. Identify a suitable pilot landfill site within the southern or south-eastern regions of the
NWP for the commercial testing of the BeauTi-fueL system;
5. Explore partnerships and existing funding mechanisms with local development
agencies and private sector investors to establish a manufacturing and support base
within the NWP for the production and distribution of BeauTi-fueL system;
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6. Identify suitable landfill sites that could provide a viable and sustainable base for
renewable waste-to-energy projects that would utilise biogas recovery technologies
or combustion technologies and find potential investors and project developers for
these projects; and
7. There is the opportunity to form new partnerships with Working for Water (WFW),
Landcare, farmers and SMEs for the creation of energy from invasive alien plant
(IAP) species with a cost reduction in the IAP eradication that is planned as part of
the governmental WFW programme. These partnerships need to be set up and
driven within the NWP to augment the above-mentioned opportunities for waste-toenergy.
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4.2.6

Solar Photovoltaic Technologies

South Africa experiences some of the highest levels of solar radiation in the World. The
average daily solar radiation in South Africa is in excess of 2,250 kWh/m2. This is high
compared to the United States and Europe. However, if one considers Germany where
residential grid parity will be reached in the very near future, their average solar irradiation is
below 1,100 kWh/m2.
This implies that South Africa has a substantial renewable energy
resource which is, to a large extent, untapped.
An increase in the uptake of renewable energy power generation from solar PV plants has
been seen for South Africa. This can primarily be attributed to the Renewable Energy
Independent Power Producers (RE IPP) programme that has an overall target of 3,725 MW
that need to be generated from renewable energy resources. Under this programme an
allocation of 1,450 MW has been made towards solar PV systems. Although 256 MW of this
allocation still remain available under the current programme, it is expected that the RE IPP
programme will continue to ultimately enable South Africa to reach its goal of generating
42% if its electricity from renewable energy resources as outlined in the IRP 2010-2030.
The use of solar energy is ultimately one of the most readily accessible renewable energy
resources in South Africa, specifically in the NWP. The NWP in particular has an average
daily solar radiation at levels greater than 2,200 kWh/m2. Even though the majority of solar
PV projects under the current RE IPP programme are targeting the Northern Cape due to its
preferable levels of solar irradiation. The NWP has levels of solar irradiation that is between
5% and 11% lower than the optimal locations in the Northern Cape. Solar PV consequently
forms one of the key focus areas that the NWP need to focus on in terms of its renewable
energy strategy and the subsequent implementation plan.
During the status quo assessment no barriers to the generation and use of solar PV systems
within the NWP could be found, except for the only slightly lower levels of solar irradiation
levels found in the NWP. These lower levels of solar irradiation could however be potentially
offset if economies of scale could be reached on the projects. The NWP has sufficient land
area available and the electricity grid infrastructure is good in the areas of high economic
activity and in the proximity of the numerous mines and related large industries concentrated
in certain areas of the NWP. The infrastructure in the NWP is also generally good in the
same areas.
This implies that, although the NWP is not a preferred destination for Solar PV projects, it
can be made one if some of the general barriers are removed for project developers by the
Province.
4.2.6.1 Key actions
Based on the above, for following key actions are proposed for the NWP:
1. Identify a suitable entity or subsidiary organisation linked to the NWPG that will take
the responsibility to drive the opportunities associated with solar PV projects under
the RE IPP with a centralised vision and continuity in resources within the NWP.
2. The NWP has substantial land area available that could potentially be utilised for
solar PV plant applications. The NWP should consequently initiate a project as part
of the implementation plan that will identify suitable portions of land within the NWP
which complies with the following requirements:
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o

Suitable and proven measured levels of solar irradiation;

o

Long-term lease or option agreements possible;

o

Good grid infrastructure in close proximity;

o

Suitable connection point into the electricity grid;

o

Low impact on agriculture and environment;

o

Suitable access to and around site for effective execution; and

o

In close proximity to communities that could benefit from local economic
development and job creation.

3. This project should be driven by the NWPG and its subsidiaries such as Invest North
West (INW), possibly in conjunction with technical expertise from the South African
Photovoltaic Industry Association (Sapvia), Southern Africa Solar Thermal and
Electricity Association (SASTELA) and the IDC. Cooperation with the North West
House of Traditional Leaders (NWHTL) should also be explored.
4. The NWPG should also explore the possibility of packaging the most suitable and
viable land areas for solar PV project developers to attract them to the NWP. This
project should however also be linked to a marketing campaign under existing and
potential solar PV project developers.
5. Economic development comprise a substantial portion of the evaluation criteria under
the RE IPP programme, focusing on job creation, the use of local content, as well as
community and skills development. The NWP should consequently focus on
developing the local content within the NWP that will assist project developers with
their solar PV projects. There exist potential for cooperation with Sapvia that is
working closely with government to collectively develop a roll-out programme to
increase the local content for PV technologies in South Africa which will further
strengthen the value of solar PV.
The risk and uncertainty on future solar PV projects, once the 1,450 MW of solar PV project
has been fully allocated under the existing RE IPP programme, does exist. A long-term
procurement programme is consequently needed in order to stimulate further investment in
local manufacturing and ensure that there is a long-term future for the solar PV industry.
Sapvia is consequently working with Eskom and Government investigate a means of
initiating a large scale solar rooftop programme. This programme could hold substantial
benefit for the NWP and its development should be closely followed.
4.2.7

Cogeneration and Waste Heat Recovery

There are a number of benefits linked to cogeneration and waste heat recovery systems
which include decentralised generation, cost effectiveness, fuel conversion efficiency, low
lead times to completion and the diversification of the electricity supply base. There are then
also substantial environmental and employment benefits.
The North West is a mining and processing province and ferrochrome production
consequently forms a substantial part of the North West’s heavy industrial capacity. There
are ferrochrome smelting and processing plants, cement manufacturing factories and gold
and uranium plants. Approximately 63% of the electricity supplied to the NWP is consumed
in its mining and related sectors. South Africa produces about 70% of the world’s chrome,
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with most of that originating in the North West. All these industries are associated with
substantial quantities of smelters, furnaces and other systems that offer opportunities for
waste heat recovery and cogeneration. The North West consequently has a number of large
smelters and industrial facilities that can use waste heat (hot gases) to generate energy –
this could be by far the largest source of low cost and low carbon power in the Province.
The growing uptake in the cogeneration option by NWP’s large industrial players has the
potential to widen the country’s energy mix, whilst alleviating the pressure on the electricity
grid and reducing GHG emissions. In addition, properly designed and integrated
cogeneration facilities offer industries a cost effective way to supplement or self-supply their
electricity requirements, particularly once the capital investment is paid off, as the fuel
(waste) is basically free as long as the plant is in operation. Grid connection is also not
considered a barrier in the case of cogeneration since it is generally located in close
proximity of the waste heat source which is usually in an area of good grid connection,
should the generated power not be utilised for self-use.
The largest barrier to the implementation of cogeneration and waste heat recovery projects
is the cost. This is also linked to the relatively low retail electricity price. Development and
financial support is necessary to bring these technologies to fruition in South Africa and the
NWP. Cogeneration is also usually not part of the core business of the industrial host, which
often leads to a lack of awareness and expertise.
The Minister of Energy has however announced that a renewable cogeneration round will be
launched under the RE IPP programme. This could potentially hold a substantial opportunity
for the NWP. Furthermore, the National Energy Regulator of South Africa (NERSA) is
exploring the possibility of establishing a funding model based on the existing Eskom
Standard Offer funding model specifically aimed at waste heat recovery. These alternatives
are expected to offer a medium-term opportunity for the NWP and should be closely followed
in their development.
4.2.7.1 Key actions
In order to exploit the opportunity within the NWP for cogeneration and waste heat recovery
projects, the NWPG needs to consider the following until the above-mentioned funding
opportunities become a reality:
1. Identify a suitable entity or subsidiary organisation directly linked to the NWPG that
will take the responsibility to drive the cogeneration and waste heat recovery
opportunities with a centralised vision and continuity in resources.
2. The lack of a financial enabling environment poses the largest barrier for
cogeneration and waste heat recovery. Explore partnerships and existing funding
mechanisms with local development agencies and private sector investors to
establish viable and attractive means of making financial support available to the
industrial host for cogeneration and waste heat recovery opportunities.
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4.2.8

Hydrogen and Fuel Cell Technologies

Prioritising the development of a local fuel cell industry holds the potential to create
thousands of jobs whilst providing clean and reliable power for South Africa. It will also
support the government’s drive for more effective in-country beneficiation. To make South
Africa a truly global player, the focus must be on promoting a strong, viable local
manufacturing industry that supports the everyday use of fuel cell technology.
Fuel cells also hold substantial potential for the NWP in terms of renewable energy
applications and localised assembly and possible manufacture, which would increase
demands for PGM with the national uptake of such an economy. Expertise and resources
on fuel cells resides within the NWP. There however are a limited number of technology
applications where fuel cells are ideally positioned for uptake under current market
conditions. The widespread use of fuel cells in the NWP and South Africa will hold
substantial benefit for the mining sector for the NWP in terms of local beneficiation. The
reason being that the NWP is the largest producer of platinum and related metals worldwide,
accounting for 64.7% of the South Africa output total.
The challenge and current barrier for fuel cells would be to develop a market for fuel cells
since they are generally more expensive that conventional energy sources. The costs are
however decreasing with time.
The supporting infrastructure for fuel cells is also not
available or developed in South Africa.
The following barriers and challenges have consequently been identified with regards to the
generation and use of renewable energy from fuel cells:
o

Fuels cells are expensive, partly due to the platinum used. It is not expected that the
NWPG would be able to influence this barrier. The mass production of fuels cells
could potential drive the cost down over the long-term, but a market for fuel cells will
need to be well-established within South Africa before local manufacturing could be
justified.

o

The localised assembly of fuel cells in the NWP also present an opportunity, but this
will again be linked to the existence of an established market for fuel cell
technologies.

o

The lack of hydrogen and fuel cell supply chain and supporting infrastructures is a
major challenge and will need to be established as the market evolve. It would
unfortunately not be a viable option for the NWPG to invest, or find investors, to
develop this infrastructure prior to an established market.

o

There is a worldwide move towards the reduction of PGM loading within fuel cells to
reduce their cost. This would be counterproductive in terms of the secondary
objective to increase demands for PGM that primarily originate from the NWP.

o

There is a lack of internationally and nationally agreed standards for the design and
manufacture of fuel cells.

o

The hydrogen needed to power fuel cells can be extracted from clean water by
means of electrolysis. If the electricity used to power this process is generated by
renewable energy sources such as nuclear, solar, wind, wave or tidal power, then the
entire hydrogen energy cycle is almost GHG emissions free. It would however make
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more sense from a provincial perspective to focus on the direct renewable energy
sources instead of using them to generate hydrogen in the short to medium term.
o

PGMs are internationally traded on the basis of global dollar prices. This implies that
platinum costs are basically the same throughout the world as in South Africa. This
in turn means that local technology developers gain no benefit from being located
close to the mines extracting the metals which pose a challenge for the possible local
manufacture or assembly for fuel cells in the NWP.

o

South Africa will need a national fuel cell strategy before the NWP should focus on
the opportunity that fuel cells pose.

Based on the above, it is expected that fuel cells pose a long-term opportunity for the NWP,
but better articulating the vision and commitment to long-term investment will be required in
conjunction with Government-driven commercialisation. The securing of international
financial assistance will also be required.
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4.3
4.3.1

Essential Elements of Renewable Energy options for the North West
Sustainable Development Issues

4.3.1.1 The Constitution of South Africa
The Constitution of South Africa states that “everyone has the right to have the environment
protected, for the benefit of present and future generations through reasonable legislative
and other measures that - secure ecologically sustainable development and the use of
natural resources while promoting justifiable economic and social development."
4.3.1.2 Integrated Sustainable Rural Development Strategy
The Integrated Sustainable Rural Development Strategy (ISRDS) of 2000 was "designed to
realise a vision that will attain socially cohesive and stable rural communities with viable
institutions, sustainable economies and universal access to amenities, able to attract and
retain skilled and knowledgeable people, who are equipped to contribute to growth and
development". A strategic objective of the ISRDS is "to ensure that by the year 2010 the
rural areas would attain the internal capacity to integrated and sustainable development".
4.3.1.3 National Energy Efficiency Strategy
South Africa’s National Energy Efficiency Strategy relies on the premise that energy
efficiency is widely recognised as the most cost-effective way of meeting the demands of
sustainable development.
4.3.1.4 National Strategy for Sustainable Development and Action Plan
The National Strategy for Sustainable Development and Action Plan 2011-2014 (NSSD1)
was approved by Cabinet on 23 November 2011 [27]. The vision for South Africa’s NSSD
and action plan (NSSD1) is, “South Africa aspires to be a sustainable, economically
prosperous and self-reliant nation state that safeguards its democracy by meeting the
fundamental human needs of its people, by managing its limited ecological resources
responsibly for current and future generations, and by advancing efficient and effective
integrated planning and governance through national, regional and global collaboration”.
4.3.1.5 Department of Energy Strategic Objectives
“Ensure sustainable development – promote clean energy alternatives, encourage economic
development and promote job creation” is one of eight strategic objectives of the Department
of Energy.
4.3.1.6 Kyoto Protocol
South Africa ratified the Kyoto Protocol in March 2002. The Kyoto Protocol does not commit
the non-Annex 1 (developing) countries, like South Africa, to any quantified emission targets
in the first commitment period (2008 to 2012). The Clean Development Mechanism provides
for the transfer of certified emission reductions between non-Annex 1 countries and Annex 1
countries. The mechanism is specifically designed to support sustainable development with
respect to greenhouse gas emissions in developing countries while helping Annex 1
countries to comply with their commitments under the Kyoto Protocol. The Annex 1 countries
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may consequently use the certified emission reductions accruing from such project activities
to contribute to compliance with part of their emission reduction commitments.
The drive for the use of renewable energy in South Africa is further driven by the
international trend and pressure towards sustainability where energy from renewable
sources contributes to a growing extent to our energy needs
There is an international trend towards the generation of “clean” energy in response to
climate change and to meet the commitments of the Kyoto Protocol. South African industry
depends on modern energy carriers produced from coal, oil and gas. However, energy
security concerns are forcing Government to achieve greater diversification and flexibility of
supply and competition between energy carriers. This will in turn create an environment that
attracts domestic and international investment.
Thus, from an international perspective, South Africa, and consequently the North West
Province, needs to achieve a greater uptake in the implementation and use of renewable
energy due to our national commitments and support to the UNFCCC, the Kyoto Protocol
and its related programmes to reduce GHG emissions. South Africa has committed to
reduce its greenhouse gas emissions by 34% by 2020. The energy industry is the biggest
emitter since more than 90% of the country’s electricity is produced by coal-fired stations.
The International trend and need for sustainable development is also driving the use of
renewable energy within our growing economy that is linked to an extremely high
dependence of fossil-fuel based energy. Energy security from an international perspective is
another primary driver for the use of renewable energy to create an environment where
international investors would be attracted to South Africa and the NWP if the NWP could
provide this energy security to international investors.
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4.3.2

Renewable Energy Programmes and Funding Mechanisms

The strategy will need to be supported with the necessary funding from Government to
provide incentives to stimulate the accelerated uptake of renewable energy and energy
efficiency in the North West Province.
4.3.2.1 Renewable Energy Independent Power Producers (RE IPP) programme
South Africa has a high level of potential for renewable energy and presently has in place a
target of 10,000 GWh from renewable energy. The Integrated Resource Plan (IRP2010)
places specific emphasis on broadening the existing electricity supply technologies to
include gas, imports, nuclear, biomass, renewables (wind, solar and hydro), in response to
both the country's future electricity needs as well as to reduce South Africa’s CO 2 emissions.
According to the IRP2010 - which is a 20-year projection on electricity supply and demand about 42% of electricity generated in South Africa is required to come from renewable
resources.
The Minister of Energy has consequently determined that 3,725 MW should be generated
from renewable energy sources to ensure the continued uninterrupted supply of electricity.
This 3,725 MW is broadly in accordance with the capacity allocated to renewable energy
generation in IRP 2010-2030. The IPP procurement programme has been designed to
contribute towards this 3,725 MW target whilst making substantial contributions towards
socio-economic and environmentally sustainable growth. It is also aimed at stimulating the
renewable energy industry in South Africa.
The RE IPP procurement programme’s process is summarised in Error! Reference source
ot found..
A grid application is part of the standard process stages in the RE IPP Programme. Eskom
provides the grid connection where Eskom is the owner of the network. In order to assist in
service delivery, Eskom has set up a Grid Access Unit for generators and project
developers. The cost and availability of grid access is consequently done on a project-byproject basis. Projects should however be developed in areas of relative close proximity to a
power line or substation. The cost to connect to the grid will however increase as a project
moves further away from grid infrastructure. In general the grid is good in the central and
southern regions. There are however areas within the NWP that access to the grid is a
barrier, especially in certain areas of the Dr. Ruth Mompati district and the Ngaka ModiriMolema District.
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Figure 14: High level process for the RE IPP procurement programme (Source: Eskom)

4.3.2.2 Small-Scale Renewable Energy Independent Power Producers programme
The DOE has set aside 100 MW of the overall 3,725 MW for smaller projects between 1 and
5 MW. The DoE has now released a request for information (RFI) to test market appetite
for smaller developments.
The RFI will seek to assess the readiness of individual projects falling between 1 MW and 5
MW. The RFI is intended to generate information to assess the projects of potential
developers as well as the readiness of the market to enter into intensive procurement and
fast track negotiation processes. It is aimed towards South African developers of energy
projects adopting any onshore wind, solar photovoltaic, biomass, biogas, or landfill gas
technologies. It has been accompanied by a draft request for qualifications and proposals, or
RFP, which has been prepared specifically for smaller developers, many of which have
found the stipulations outlined for larger projects to be too demanding.
4.3.2.3 Green Energy Efficiency Fund
The Industrial Development Corporation in association with German Development Bank KfW
has established a R500-Million Green Energy Efficiency Fund aimed specifically at
businesses without the access to ready capital to finance energy efficiency and renewable
energy interventions. The Green Industries strategic business unit has been set up within
the IDC to unlock development towards a green economy, focussing on renewable energy.
The Green Energy Efficiency Fund supports the introduction of self-use renewable energy
technologies and will ultimately continue contributing to global climate protection while
supporting South Africa's economic development and growth. Eligibility criteria is applicable
and the Green Energy Efficiency Fund provides an option for bridging finance in addressing
the funding gap between the actual investment and the process required to obtain Eskom
incentives / rebates.
4.3.2.4 South African Renewables Initiative (SARi)
Renewables are more costly than traditional energy sources, and will remain so for some
time to come. The South African Renewables Initiative approved by Cabinet under the
73

mandate of the Department of Trade and Industry’s Industrial Policy Action Plan, SARi aims
to establish the financing arrangements needed to enable a critical mass of renewables to
be developed, while optimising job creation and expansion of our manufacturing base. SARi
is an integral element in the national strategy that brings together three primary policy areas
of industrial development, energy and environment, with the intention of advancing job
creation.
4.3.2.5 Renewable Energy Market Transformation (REMT)
The Department of Energy and the World Bank, acting as an implementing agency for the
Global Environment Facility (GEF), entered into an agreement that established the
Renewable Energy Market Transformation Project in South Africa.
The project has two main components namely the Renewable Energy Power Generation
(REPG) sub-component and the Commercial Solar Water Heating (CSWH) sub-component.
The DoE entered into a Memorandum of Understanding (MOU) with the Development Bank
of South Africa (DBSA) and appointed DBSA as the implementing agency for the REMT
Project. The fund would assist the DME in reaching its target of 10,000 GWh of electricity to
be generated from renewable sources by 2013. To reach that target, significant work
needed to be done, and a clear policy needed to be defined to ensure the private sector had
enough incentives to push the industry forward. The REMT would not actually finance
investments, but would rather assist with feasibility studies.
4.3.2.6 Manufacturing Competitiveness Enhancement Programme (MCEP)
The Manufacturing Competitiveness Enhancement Programme was launched as one of the
key action programmes of the Industrial Policy Action Plan.
The R5.75 billion programme will be available from 4 June 2012 to 31 March 2018, with
R1.25 billion budgeted for the year ending 31 March 2013. This incentive programme aims
to support manufacturing enterprises in upgrading their plant and thereby support the valueadd process.
The MCEP consists of two programmes. The first, Production Incentive, has the
subcategories Capital Investment; Green Technology and Resource Efficiency Improvement;
Enterprise Level Competitiveness Improvement; Feasibility Studies and lastly, Cluster
Competitiveness Improvement, and is managed by the dti. The second programme, the
Industrial Financing Loan Facilities, consist of a Pre- and Post-Dispatch Working Capital
Facility and the Industrial Policy Niche Projects Fund. This programme is managed by the
IDC.
The production incentive will range between 7% to 15% of the manufacturing value added.
This incentive may then be allocated in any combination to any of the subcategories of the
production incentive. The industrial financing facility will be to a maximum of R30-million at
6% for a period up to four years. This incentive programme is great news for an industry
under tremendous strain. A non-sector-specific programme has been omitted for years in the
government suite of incentive programmes. Considering the state of local and international
economics, we can only applaud such government initiative in supporting and driving growth
in the manufacturing sector.
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4.3.2.7 Solar Water Heater Rebate Programme
Promoting the use of sustainable resources is important if South Africa is to reach its energy
savings targets set by the South African government, which requires renewable energy to
replace 10,000 GWh of electricity by 2013. The Department of Energy estimated that 23% of
this target can be met through solar water heating.
In order to fund the Solar Water Heater Rebate Programme, which was started in 2008,
NERSA and the DOE allocated funds to cover programme development, marketing and
heating systems followed by installations from Eskom accredited installers. By providing
rebates through its network of accredited suppliers and installers, Eskom is making quality
solar water heaters more accessible and affordable to consumers. From an industry of only
10 suppliers Eskom now have a total of 122 accredited suppliers, 351 registered distributors
and 180 registered independent installers. Currently 48 of these suppliers are supplying
products that have the SABS Mark Approval and 29 are in the process of obtaining it. A total
of 45 suppliers are selling both mark approved products and non-mark approved products.
4.3.2.8 Sections 12 I and 12L of the Income Tax Act
Government has introduced subsidies for Energy Efficiency via Section 12I and Section 12L
of the Income Tax Act of 1962.
o

Section 12I will give tax payers who are involved in manufacturing, an opportunity to
gain a tax deduction of an additional 55% of the value of qualifying assets for
investments in productive capacity, on the basis of a range of criteria, one of which is
energy efficiency.

o

Section 12L will give all tax payers who have trading operations the opportunity to
make a notional deduction from year to year, for any decrease in their energy usage
baseline. The energy savings claimed according to 12L should be Measured and
Verified by a SANAS accredited M&V body using the methodology presented in
SANS 50 010.

4.3.2.9 Eskom IDM
NERSA has provided some R6.2 billion for Eskom and electricity distributors to apply to the
Demand Side Management (DSM) program in the current MYPD2 period. These funds are
available via a number of programs to electricity customers to assist them in reducing
electricity usage.
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4.3.3

Legal Context

At present legislation covers the areas of electricity and liquid fuels. The White Paper on
Energy Policy encourages the entry of multiple players into the power generation market.
Through the Electricity Act (Act no 41 of 1987) the National Electricity Regulator (NER) has
jurisdiction over the entire industry and regulates market access through licensing of all
producers, transmitters, distributors and sellers of electricity. All electricity tariffs have to be
approved by the NER that also regulates quality of supply and mediates disputes and
customer complaints.
The liquid fuels industry is governed by generally applicable legislation such as the
Competition Act (Act no 89 of 1998), the Petroleum Products Act (Act 120 of 1977) and the
Petroleum Products Act Amendment Bill (of 2002). The Central Energy Fund Act (Act 38 of
1977) is enabling legislation in terms of which, inter alia, levies may be imposed on liquid
fuels products. The Petroleum Products Amendment Act, 2003 (Act No. 58 of 2003), as
amended, provides for the licensing of persons involved in the manufacturing or sale of
petroleum products; promotes the transformation of the South African petroleum and liquid
fuels industry and authorises the Minister of Energy to make specific regulations.
New regulations on the mandatory blending of biofuels were published in the Government
Gazette during September 2011. In publishing these Draft Regulation the Department of
Energy seeks to send out a clear signal to investors/potential investors regarding securing
the off-take of biofuels by oil companies; and promote/enable the blending of locally
manufactured biofuels into the existing petrol or diesel pool to supplement local fuels supply
pursuant to its strategic objectives in this regard; and ensure that biofuels manufacturers
receive a fair price for biofuels supplied to blending facilities. Draft regulations requiring oil
majors operating in South Africa to uplift biofuels for mandatory blending with mineral fuels
have also been published. Once the final regulations have been promulgated, they will
effectively create the market for biofuels (when accompanied by a financial support
mechanism). This will provide full regulatory certainty leading to significant new investment
in commercial-scale biofuels manufacturing facilities.
The Gas Act and the proposed amendment to the Petroleum Products Act will provide a
basis for the integration of renewable energy derived liquid fuels and landfill gas into the
petroleum and gas industry regulatory framework.
South Africa has two acts that direct the planning and development of the country’s
electricity sector:
o

The National Energy Act of 2008 (No. 34 of 2008)

o

The Electricity Regulation Act (ERA) of 2006 (No. 4 of 2006).

In May 2011, the Department of Energy gazetted the Electricity Regulations on New
Generation Capacity under the ERA. The New Generation Regulations establish rules and
guidelines that are applicable to the undertaking of an Independent Power Producer (IPP)
Bid Programme and the procurement of an IPP for new generation capacity. They also
facilitate the fair treatment and non-discrimination between IPPs and the buyer of the
energy.
The National Energy Act 34 of 2008 consequently is the enabling legislation which
empowers the Minister to undertake certain measures to ensure energy security including
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integrated energy planning, energy research and collection of information regarding energy
demand, supply and generation. It also serves to address gaps in existing legislation or
those elements in the Energy White Paper which have not been implemented. In addition,
the Act provides for the increased use of renewable energies; contingency energy supplies;
the holding of strategic energy feedstock and carriers; and adequate investment in energy
infrastructure.
The Electricity Regulation Act, 2006, (Act No. 4 of 2006) as amended, establishes a
national regulatory framework for the electricity supply industry to be enforced by the
National Energy Regulator. In terms of Section 34 (1), the Minister of Energy is empowered
to promulgate regulations for the establishment of IPPs for the purpose of greater
competition in the electricity-generation sector to increase the supply of electricity.
The Energy Bill allow the Minister to make renewable energy regulations regarding
minimum contributions to the national energy supply from renewable energy resources, and
may in regard thereto specify renewable energy technologies. This may create a market
demand for renewable energy which will speed up the commercialisation of renewable
energy technologies with less government assistance.
The Department of Energy committed to the finalisation of decisions on the Independent
Systems and Market Operator (ISMO). Legislation related to the establishment of the
ISMO as a public entity was tabled and approved by Cabinet in March 2011 to be tabled in
Parliament. A new bill was consequently drafted after public hearings, and this bill is
currently being debated by the portfolio committee in Parliament. The ISMO bill is
consequently not finalised at the time of this report. The ISMO Bill is expected to provide the
institutional structure that will level the playing field and resolve Eskom’s conflict as both
buyer and seller of electricity.
Another critical legislation is the Regulation on New Generation Capacity as amended in
2009. This regulation gives the Minister, in consultation with the Regulator, the power to
make a determination related to the new generation capacity required to ensure the
continued uninterrupted supply of electricity; the types of energy services from which
electricity must be generated,; the percentages of electricity that should be generated from
such sources, who is responsible for building this capacity (Eskom or the IPP); and lastly the
buyer.
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4.4

Institutional Arrangements

One major challenge facing the NWP is the limited mandate that provinces have around
energy and the funding of renewable energy projects and the fact that they are reliant on
national developments in terms of formulating, funding and implementing strategies and
frameworks. This means that the way forward needs to be cognisant of these difficulties in
assisting the province in implementation. It is therefore proposed that:


Energy to be a key deliverable of the work of province.



Energy to become a formal function of Executive Council.



Energy a formal function of mayoral committee meetings.

The overarching body that will drive and take responsibilities towards implementation of the
strategy has not been identified yet. However, the roles and responsibilities of the body
needs to be thought about and agreed upon. Proposed roles and responsibilities are:




Roles:
o

Implementation of the strategy.

o

Monitoring, Evaluation, Reporting

o

Establish a knowledge database towards successful implementation.

Responsibilities:
o

Liaise with the Premier’s Office and Executive Council and overall leadership
of the strategy

o

Meet with national government departments on a quarterly basis

o

Meet with mayoral committees on a regular basis

o

Network and meet with key people from industry and commerce

o

Network and meet with key civil society organisations and labour

o

Recruit staff for the body

o

Supervise staff and ensure the smooth running of the body

o

Liaise closely with the work of the units

o

Assist industry, NGOs and other stakeholders to develop capacity to deliver
by identifying needs in the province working in conjunction with the various
stakeholders

o

Work with tertiary institutions in developing capacity within the province

o

Overseeing implementation of the strategy


Develop and review the implementation plan of current initiatives



Support the development of implementation of new initiatives



Liaise with the financing and funding unit in seeking funding for
projects



Ensure that targets are met and track the implementation of energysaving and efficiency programmes
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o



Integrate energy efficiency and renewable energy principles and
objectives into the relevant planning frameworks



Provide technical assistance to the provincial departments and
municipalities around energy efficiency and renewable energy projects
and instruments



Establish energy forum with local government to co-ordinate local
government energy initiatives



Support the development of an energy programme in each local
authority



Work with electricity and energy departments of local authorities to
establish energy programmes and objectives that will support the
province’s overall objectives and aims



Promote innovation and clean energy technology

Assistance to Municipalities




Support municipalities to develop their local energy plans

o

Financial aspects

o

Monitoring aspects

o

Skills Development

o

Technical aspects

o

Quality aspects

o

Reporting aspects

o

Sustainability aspects

o

Promote establishment of ESCOs in NWP.

o

Promote training for the focus areas of the RE-strategy.

Reporting:
o

Reporting of the overarching body should be to the Office of the Premier.
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4.5

Technology and infrastructure development options relevant to the North
West Province

4.5.1

Presidential Infrastructure Coordinating Committee

Some of the goals of this committee are:
I wish to point to a few key goals we have set ourselves with this plan.


Develop infrastructure to unlock economic opportunities and expand investment and
jobs in the economy.



Promoting broader industrialization of the economy through the use of locally
manufactured components and supplies. Infrastructure must drive skills formation,
particularly in critical areas such as engineers, artisans, technicians and
technologists.



Include a focus on maintenance, so that no only new assets are being built but also
keep the state of the existing infrastructure base in good working order.



Infrastructure must help us to integrate African economies so that we can create
larger markets and promote deeper intra-regional trade and investment.

The PICC developed an Infrastructure Plan with 17 Strategic Integrated Projects (SIPs),
covering more than 150 specific infrastructure interventions. These cover all the key
platforms: rail, road and port; dams, irrigation systems and sanitation; new energy
generation plants, transmission lines and distribution of electricity to households;
communication and broadband infrastructure; social infrastructure in the form of hospitals,
schools and universities as well as regional infrastructure.
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4.6

Awareness and Capacity Building

Raising awareness regarding the economic benefits of energy efficiency and renewable
energy is an important step in increasing the market demand for these technologies. The
development of an information strategy for both energy efficiency and renewable energy is
therefore an immediate short-term priority. Refer to paragraph 2.3.8.
Capacity building will also be one of the functions of the Overarching Body that needs to be
identified. Some of their roles will be:


Build awareness programmes across the province with all sectors



Drive the energy poverty awareness campaign.



Develop appropriate learning, marketing and awareness materials and tools.



Co-ordinate formal and informal training across the units which will be tasked with
capacity building in their subject area.



Set up learning forums across the province between provincial departments as well
as between province and municipalities and between municipalities.



Build regular learning forums within the Overarching Body.



Assist industry, NGOs and other stakeholders to develop capacity to deliver by
identifying needs in the province.



Work with tertiary institutions (Universities, Universities of Technology, and FETcolleges) in developing capacity within the province.
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5 IMPLEMENTATION PLAN
5.1

Levels of Responsibility

The RE strategy of the NWP should be driven at provincial level, empowering and facilitating
local authorities to enable successful implementation, in line with the national objectives:


National Government: as the ultimate beneficiary of the outcomes of the NWP
strategy has the responsibility to provide support at provincial level.



Provincial Government: to provide institutional support through an overarching body
by way of a formal structure to co-ordinate the implementation and maintenance
which responsibility resides within the agreed upon provincial department.



Local Authorities: to receive support and direction to ensure maintenance,
implementation and execution of the strategic objective.

A review of the participating provincial governmental departments within the NWP needs to
be undertaken to evaluate where the appropriate competencies currently reside, or where
these can be developed, that correspond with the leadership requirements of an overarching
body so that an informed decision can be made and the correct provincial department be
allocated the responsibility of the overarching body. An inclination would lean to where the
mandates and strategies for renewable energy emanate from on a National Governmental
level.

5.2

Overcoming the Challenges


Provinces have a limited mandate around energy and the funding of renewable
energy projects. They also rely on national developments in terms of formulating,
funding and implementing strategies and frameworks. For this reason energy
needs to become a key deliverable of the work of NWP, as well as a formal
function of executive council and the mayoral committee meetings.



The lack of relevant skills could be a major barrier towards implementation of the
strategy. Skills development and job creation within the province should be a key
priority in the formal structure of the overarching body.



A barrier of most of the technologies linked to municipalities (such as waste-toenergy projects) is the limitation that municipalities only cater for 3-year contracts.
This should be investigated and relaxed as most of the waste-to-energy projects
require longer (up to 20 year) contracts.



Job creation through a sustainable industry must be ensured through exploring
longer term projects, such as the hydrogen and fuel cell technologies, and further
work is required to develop policy and strategy documents at national and
provincial level to ensure the continued R&D of these long-term initiatives.



Imminent barriers like the absence of tap-water might hinder the roll-out of SWH
projects and it is recommended that the RE Strategy incorporate an alignment in
these instances with other departments like the Department of Water Affairs.



Optimisation of the opportunities presented through the RE Strategy can be
ensured through sharing best practice by collaborating and forming partnerships
relating to renewable energy between government, DBSA, Green Fund, Job
Fund, IDC, Eskom and municipalities.
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5.3

Institutional Support

Whilst the country, and the region to a degree, possesses an abundance of expertise within
the technical field and knowledge on the technologies through experience gained by rolling
out existing projects, pivotal to the success of the NWP RE Strategy will be a strong
leadership presence through the implementation of the formally structured overarching body
that can drive and take responsibility for the co-ordination and implementation of the focus
areas determined in the RE Strategy.
The overarching body, to reside within the Provincial Government department to be
identified will have the following responsibilities, but not limited to:


Liaise with the Premier’s Office and Executive Council and overall leadership of the
strategy.



Meet with national government departments and mayoral committees.



Collaborate with other provinces to ensure duplication of best practice experiences.



Support the development and implementation of new initiatives, and the review of
current initiatives to be incorporated with the strategy.



Explore and pursue financing options at a high level.



Ensuring the implementation of the national policy at provincial level.



Establish and maintain a link between government departments, between local
authorities and municipalities, between various industry stakeholders, and other key
stakeholders.



Promoting energy efficiency as a priority to the success of the RE Strategy to ensure
the cost-effectiveness and optimised use of the RE technologies.



To enable alignment to take place at provincial level between all related strategies
and frameworks. These must be guided through a centralised system and structure
that supports a centralised vision and continuity in resources and expertise.



Develop and continuously update targets whilst monitoring progress on the
implementation of the RE strategy.



Promote innovation and clean energy technology.



Recruit and supervise staff, and oversee the smooth running of the body.



Promote the establishment of ESCOs in the NWP.



Co-ordinate, oversee and liaise with the executive units on their roles and
responsibilities through regular meetings and communication.



Oversee the roles and responsibilities of the executive units by co-ordinating regular
meetings with unit directors.



Support all municipalities and local authorities at the required levels, dependent on
the resources available to develop energy plans and set sustainable energy goals.



Ensure that each municipality and local authority develops targets and plans that are
aligned with the requirements of the NWP RE Strategy and targets.



Review the current municipal projects and adapt those in place to be aligned with the
overall strategy.



Co-ordinate regular meetings with appointed energy representatives responsible for
the targets and plans within their municipalities to build a forum that oversees the
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work in terms of policy and implementation thereby providing monitoring, evaluation,
sharing of best practices, and learning which are key to sustainable changes.


Co-ordinate updates of the energy strategy and implementation plan.

To achieve the performance required for success of the RE Strategy the following executive
units with a director and administrative support in each, overseen by the overarching body,
should be established:
1. Technical unit.
2. Financial and legal unit.
3. Education and training unit.
4. Monitoring and evaluation unit.
All four executive units will have the following corresponding roles and responsibilities:


Implementation of the RE Strategy within each units’ area of expertise.



Develop capacity within its own unit, and at municipal level, within their areas of
expertise and responsibility.



Work across all sectors like industry, commerce, government, transport, residential,
urban, energy supply, and energy distribution.



Determine short and long-term deliverables.



Incorporate a degree of flexibility to enable target and objective adjustments to
remain aligned with economic, social and environmental changes to maintain a
deliverable focus of the implementation action plan.



Monitor, evaluate and report through the centralised formal structure.

The proposed roles and responsibilities for each unit are:
1. Technical Unit


Development and implementation of new technologies.



Provide technical and non-technical support towards the renewable energy market
stakeholders, especially the local municipalities.



Monitor and evaluate the effectiveness of the strategy at provincial and local levels,
and its effect on the national plan.



Establish technical, quality, and reporting best practice.

2. Financial and legal unit


Establish financial, institutional and legal mechanisms for financing or funding of
projects.



Link with Treasury and finance department to establish energy as a priority.



Establish legal mechanisms with incentives and penalties to ensure change, like
municipal by-laws in accordance with SABS building requirements.



Interpret national legislation for implementation at provincial and municipal level.
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Investigate mechanisms to expand the provincial budget to fund clean energy
programmes to complement the various subsidy programmes that exist and
accommodate future feed-in tariffs.



Pursue financing and incentives opportunities offered by the various stakeholders to
complement existing funds available in the provincial budget.

3. Education and training unit


Ensure that competencies and expertise are available, and where there is a shortage
enable capacity building.



Work with tertiary institutions to develop appropriate capacity for the province – also
at overarching body level.



Utilise current expertise and ESCO involvement to facilitate mentoring roles for
capacity building to ensure sustainable job creation and economic development.



Identify training needs in the province, within industry and other stakeholders.



Promote training for the focus areas of RE Strategy and energy efficiency goals.



Co-ordinate formal and informal training across the units which will be tasked with
capacity building in their subject area.



Set-up learning forums across the province between provincial departments and
municipalities.



Establishing short-, medium-, and long-term awareness and educational programmes
to facilitate a paradigm shift in the behaviour patterns of energy use by end-users.



Awareness needs to be created within the province to be promoted across all sectors
regarding:



o

Renewable Energy technologies

o

Energy efficiency and Energy Services Companies

o

Application processes linked to roll-out programmes such as the Low
Pressure Solar Water Heaters

o

Clean cook stoves

Develop appropriate learning, marketing and awareness materials and tools.

4. Monitoring and evaluation unit


Co-ordinate and collate the energy data for the province to benchmark against other
provinces and track the implementation and targets of all the RE and EE initiatives.



Facilitate the development and target updates by monitoring and evaluating the
progress on the implementation of the RE strategy.

The successful development of the strategy’s focus areas, through the deployment of the
sustainable renewable energy sources in the NWP, aligned as such to the competitive
strengths of the province for maximum benefit of its population will deliver a valuable and
meaningful contribution towards growing the green economy within the province and South
Africa. The ultimate success will lie with two components, supported by technology, that are
both human-based:

85

1. The successful leadership and drivers of the formalised structure
2. The successful paradigm shift to enable behavioural change of the end-users
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