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From an electricity perspective, the scenarios show an encouraging picture in the longer 
term, as the resources are available to generate a high proportion of electricity from 
renewables (and in time to even export renewable energy) 

Furthermore, it is clear that the province could keep CO2 emissions from electricity 
consumption at current levels (using for example the progressive renewable energy 
conscious scenario), while still maintaining electricity prices within reasonable limits.  

Accounting for renewable energy is highlighted as a critical issue in the scenarios. If high 
renewable electricity targets are to be achieved, it will be critical for the province to ensure 
that electricity generated from renewable energy resources within the province is 
purchased (using TRECs or similar) for consumption within the province, especially in the 
early years. 

The required investment in renewable energy technologies is several billion Rands (see 
Table 18, Table 20, Table 22). Although this represents a significant capital outflow, it 
also results in significant regional industry development, and high levels of permanent job 
creation (section 6.8.5). 

If the Western Cape region can develop a competitive advantage in the renewable energy 
industry, then there is significant potential for local renewable energy industry 
development that can service other regions as well (for example wind turbine manufacture 
for regional or international export) 

6.10.2 Non electrical loads 
The resource assessments show that 4 to 5% of transport fuels could be provided using 
locally grown and produced biofuels – using existing agricultural land. This would have 
positive impacts on farming economies, but it should be noted that there is a biofuel/food-
price link, as well as implications for biodiversity and water utilisation (section 3.2.3.6). 

A higher proportion of fuels could almost certainly be produced from provincial resources- 
but the necessary agricultural, environmental and economic research results are not yet 
available 

A higher portion of transport fuels could be produced from imported feedstocks (e.g. from 
Angola, Zambia or even kwaZulu-Natal)- however this needs environmental and 
economic analysis that is beyond the scope of this project to confirm the wisdom of doing 
so (care needed not to simply transport Western Cape problems on to other 
countries/regions) 

SWH can have a significant impact in reducing electricity consumption. Although they are 
often seen as an energy efficiency measure, SWH replace electricity with energy harvested 
from the sun. The net renewable energy contribution of SWH is 0.214 TWh by 2014, 
(0.502 TWh by 2020). This represents about 1% of electricity demand, and, depending on 
the accounting system adopted, could be added to the renewable electricity targets 
discussed above. It is however not recommend to do this as it makes accounting difficult. 
SWH energy contributions are better dealt with in ‘total energy’ contribution terms or as 
explicit SWH targets (in addition to their obvious impact on the ability to reach energy 
efficiency targets) 
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Although there is potential for significant changes to biofuels and solar for process heat in 
industry – insufficient research has been conducted in this area to clearly identify what the 
potential is within the Western Cape. 

Non-electrical energy is about 75% of total energy consumption in the Western Cape, and 
as noted from the above, the overall potential to shift from fossil reliance to renewables in 
this sector is relatively limited. An objective of 15% of total energy to come from 
renewable resources is even less likely to be achieved than a 15% renewable electricity 
target, as it is more difficult to convert fossil fuels used in transport and industry to 
renewables than it is to convert electricity supply. 

In the longer term, hydrogen based technologies, direct and indirect use of solar energy 
and other options could see significant shifts in the non-electricity market, but this needs 
to be investigated in more detail. 

From a climate change and energy sustainability perspective it is thus critical to spend 
research and technology development resources on the non-electricity sector. 
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7 A Proposed Renewable Energy Strategy and 
Programme for the Western Cape 

7.1 Why Renewable energy 
This section of the strategy focuses on the primary targets that need to be set, and the 
actions that the Provincial government and other provincial stakeholders need to take in 
order to take advantage of the significant renewable energy resources identified. It is 
assumed that the key stakeholders and decision makers in the Province have a good 
understanding as to why renewable energy is beneficial and why it needs to be introduced 
into the energy mix.  

7.1.1 Looking outwards 
The assessments, scenarios and development of energy options that have been developed 
have been focussed primarily on the energy needs of the Western Cape, and the potential 
to meet a greater proportion of these with renewable energy. However  an important 
consideration is the potential role that the Western Cape could play in helping other 
regions of South Africa, as well as the international market, achieve a more sustainable 
energy future – and in the process generating significant economic activity within the 
Western Cape.  

There are several ways in which the Western Cape can share in the larger renewable 
energy market, including: research and development, skills development, establishing 
leading policies and strategies, developing institutional models, manufacturing of 
renewable energy conversion technologies and producing renewable energy for export. As 
shown in the scenarios and articulated in the Sustainable Energy Strategy, the scale of the 
renewable energy industry is likely to grow significantly, the Western Cape has significant 
human capacity, technical capacity and resource advantages which if used to good effect 
could help place it in the forefront of the growing industry in Africa.  

7.2 Objectives for the Province 
The above scenarios indicate possible evolution in the energy sector. This section 
translates these into a set of objectives or targets for the province – which are achievable 
as has been clearly articulated. In some cases there is uncertainty associated with the 
targets, and revision/updates will be necessary over time as more detailed experience and 
research emerges. However, bold plans are needed if we are to achieve sustainability. 
Given that this is the first Sustainable Energy Plan and Programme for the province, the 
targets must be revised in three year cycles in order to ensure that the strategy and 
programme are constantly aligned to changing circumstances. 
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Table 28Proposed Provincial Energy Targets 

Number Target Comment 
RE 1 12% of the electricity consumed in the 

Western Cape will be from certified 
renewable energy resources by 2014, 18% 
by 2020, 30% by 2030 

These are slightly higher 
than the Progressive 
Renewable Energy 
Conscious Scenario, but 
less than the High 
Renewable Energy 
Conscious Scenario. 
Assumes significant 
growth of the renewable 
energy generation as well 
as significant energy 
efficiency endeavours.  

RE 2 Institutions with the Western Cape 
Government Structures (as well as local 
authority governments) will ensure that 
15% of the electricity they use is 
generated from renewable energy 
resources by 2014 

Although this is a 
relatively small amount of 
electricity, it will help to 
kick start activities in the 
sector and provide 
certainty for early stage 
investors 

RE 3 Solar Water Heaters be installed at a rate 
compatible with the scenario presented in 
the Demand Side and Energy Efficiency 
Strategy. 

The Provincial 
Government will need to 
work with major Metro’s 
and towns to launch a 
SWH programme. 

RE 4 Biofuels should be incorporated within 
the provincial diesel and petrol 
consumption, in line with Nationally 
agreed strategy 

Although many may wish 
to propose a higher target 
than the National Target, 
caution is urged until more 
experience of this complex 
sector has been obtained. 

RE 5 Industry, electricity distributors and other 
key purchasers of electricity undertake to 
source a portion of their electricity from 
renewable resources, so as to individually 
achieve the targets set out in RE 1.  This 
type of voluntary undertaking is 
consistent with recommendations of the 
national TREC system feasibility study. 

This is not a mandatory 
target. However, 
provincial government will 
investigate the option of 
introducing an 
environmental tax linked 
to the energy input mix of 
industries in the province. 

Provincial Government 
will work with key 
stakeholders to develop a 
Provincial Energy Charter. 

Provincial government will 
lobby municipalities to 
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Number Target Comment 
introduce a component of 
renewable electricity 
within their mix and 
establish generation 
projects. 

RE 6 New buildings include on site generation 
of 10% of their energy needs, and aligned 
with the building guidelines developed by 
D:EA&DP 

Discussed in more detail in 
section 3.11. Guidelines 
need to be implemented 
and regulations developed 

RE 7 CO2 equivalent emissions attributable to 
the consumption of electricity should be 
held within 5% of 2006 levels, and by 
2020 there should be a downward trend. 

This can be achieved if 
actions similar to the 
Progressive Renewable 
Energy Conscious scenario 
are followed (section 
6.8.4) 

7.3 Barriers to large scale uptake of renewable ener gy 
This plan does not seek to provide a comprehensive overview of barriers, as this is an area 
were extensive published work is available (including in the existing Sustainable Energy 
Strategy). Barriers tend to be similar in different regions. However, attention is drawn to 
the following (largely drawn from Climate Solutions, 2001): 

· Concern that access to grid transmission and distribution lines will delay project 
development (lack of appropriate accepted codes for interconnection, delays in 
gaining permission and approvals, poor access to information about the capacity of 
existing infrastructure, lead times in establishment of required new 
transmissions/distribution infrastructure, wheeling tariff concerns); 

· Concerns about the time required to conclude Environmental Impact Assessments; 
· Lack of access to robust information on the renewable energy resources available 

in specific geographical locations; 
· Uncertainty regarding long term financial incentives (which impacts on ability to 

develop bankable business plans) 
· Lack of financing and in particular venture capital

7.4 A Plan of Action to achieve the targets 
Achieving the targets required to mitigate CO2 emissions and to allow economic growth, 
improve energy efficiency and simply maintain power security is an enormous challenge. 
If renewable energy is to play the role envisaged in the progressive or high renewables 
scenarios proposed in this plan, then very significant changes in scale of the industry and 
financial flows are required.  

Furthermore, these are industries where the human and technical capacity required per unit 
of capital investment (or per MW installed) are larger than for equivalent large scale fossil 
plants.  It is thus necessary to specifically look at strategies to rapidly develop and upscale 
new industries (such as the envisaged industry focus groups proposed by the Department 
of Economic Development), human resources, project development and approval 
processes, as well as finance flows. This plan provides some indications of what is needed. 
However, ongoing detailed planning , research and strategy development is needed in 
order to put in place a concrete plan for expansion of the renewable energy contribution. 
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Table 29 Plan of Action 

Number Area Action Inception 
date 

Impact 

REA 1 Establish 
mechanism for 
Renewable 
Energy accounting 
in the province 

Support national 
development of a 
TREC’s or similar 
system that can allow 
for clear accounting of 
renewable energy 
consumed in the 
province. 

2007 Necessary input 
to market 
creation, and for 
implementation 
of renewable 
energy 
obligations 

REA 2 Stimulating 
renewable 
electricity 
production 

Support establishment 
of either feed-in-tariffs, 
renewable energy 
obligations, or similar  
for key consumer 
classes. 

2007 Create viable 
market for 
electricity 
generated from 
renewable 
resources 

REA 3 Stimulating 
renewable 
electricity 
production 

Research option to 
introduce 
environmental tax or 
certificate buy-back 
level on all entities over 
certain size that do not 
meet provincial 
renewable energy 
targets.  Ringfencing 
would provide a fund 
for direct support of 
projects. 

2008 Create viable 
market for 
electricity 
generated from 
renewable 
resources 

REA 4 Western Cape 
Government and 
local authorities to 
lead by example 
and purchase 
renewable 
electricity at more 
ambitious rate 
than provincial 
target 

Purchase TRECs or 
equivalent certified 
renewable electricity or 
establish own 
generation projects. 

2008 Create minimum 
secure market for 
renewable 
electricity 

REA 5 Renewable 
Electricity 
Generation 
Facilitation 

Support research efforts 
that provide pre-
feasibility grade 
information on 
resource/transmission 
capability/opportunities.

2008 Helps RE 
investors 
overcome 
preliminary 
project 
identification 
hurdles 

REA 6 Renewable 
Electricity 

Ensure that EIA 
processes are conducted 

2008 Critical to rapid 
project 
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Number Area Action Inception 
date 

Impact 

Generation 
Facilitation 

efficiently and that 
blanket concerns about 
sensitive areas do not 
inhibit relatively benign 
projects. 

development 

REA 7 Renewable 
Electricity 
Generation 
Facilitation 

Assist with power 
purchase negotiations. 

2007/8 Critical to 
financial closure 
on projects 

REA 8 Renewable 
Electricity 
Generation 
Facilitation 

Transmission line 
monitoring, 
enhancement , and 
network modelling. 

2010 Government 
need to ensure 
that 
infrastructure is 
planned/in place 
to transmit power 
as needed20

REA 9 Renewable 
Electricity 
Generation 
Facilitation 

Carefully targeted 
subsidies/financial 
assistance for feasibility 
studies. 

2009  

REA 10 Renewable 
Electricity 
Generation 
Facilitation 

Grid connect codes, 
finalized, made easily 
available, applicable. 

2008 These are 
significant 
barrier to small 
scale distributed 
generation (e.g. 
PV grid connect) 

REA 11 Promotion of 
cleaner Fuels 

Facilitate introduction 
of biodiesel and ethanol 
production and 
consumption in the 
province. 

2007  

REA 12 Promotion of 
cleaner Fuels 

Research support for 
biofuels feedstock 
development, as well as 
biofuels socio-
economic impact 
assessment. 

2007/8  

REA 13 Industry 
development 

Incubator company 
support. 

2008  

REA 14 Industry 
Development  

R&D support (financial, 
capacity development, 
also assist in making 

2008 Stimulate much 
needed R&D. 
Ensure that R&D 

                                                
· 20 note that grid connection delays and queues have been a significant barrier in 

other countries. One of the key developments in UK to stimulate and support wave 
energy has been the development of Wave Hubs (Orkney, Cornwall) which reduce 
costs for wave power developers.) 
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Number Area Action Inception 
date 

Impact 

public sector funded 
research outputs 
available to public. 

that has been 
done using public 
money is 
available for use. 

REA  15 On site generation 
target 

Investigate setting a 
10% on-site renewable 
energy generation 
obligation for all new 
buildings over a certain 
size.  

2009 This has 
significant 
economic 
implications 
which need to be 
properly 
investigated, but 
it could have 
important 
impacts. The city 
SWH by-law 
could provide 
guidance in this 
regard 

7.5 Monitoring 
As stated in the plan monitoring the uptake of renewable energy in the province will be 
critical to the successful design and refinement of a provincial strategy and ongoing action 
to stimulate renewable energy uptake.  The processes of monitoring and feeding results 
into policy decisions and the design of support measures and internal activities are critical 
for success. 

Monitoring activities are usually coupled with verification and evaluation activities.  
Verification in the case of renewable energy, entails verifying that energy claimed as being 
converted from renewable resources is indeed thus.  The renewable energy certificate 
concept is used for this purpose. 

Sophisticated protocols exist internationally for these verification activities.  Usually 
facilities or devices producing renewable energy are accredited as being renewable energy 
devices through preparation of a Renewable Energy Declaration (RED) before being able 
to accrue renewable energy certificates in an account in a central, credible database called 
the central registration database.   

The Department of Minerals and Energy prepared a feasibility study on the establishment 
of a national tradable renewable energy certificate system (DME 2007) and a methodology 
for monitoring progress towards the national renewable energy target (DME 2005).  The 
PGWC will draw from, integrate with or build upon these initiatives depending on the rate 
at which the national system is put in place, and will look to facilitating the 
implementation of the system across the province.  

The Western Cape leads the way in terms of renewable energy planning given the 
development of the Sustainable Energy Strategy and Plan, and the targets which reflect a 
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larger than provincial pro rata share of the national renewable energy target of 10 TWh by 
2013. 

The national monitoring system considers 63 parameters for which data must be collected.  
These are processed into 13 high level indicators.  The national system did not include a 
category for wave generated power.  This will have to be added given clear indications 
from the Western Cape. 

Without monitoring of progress towards targets and goals it is not possible to ensure that 
they are met or are met optimally from a full economic perspective. Items which should be 
monitored in addition to energy production and consumption alone include: 

· Research and development 
· Project pipeline monitoring 
· EIA monitoring 
· Key contracts status monitoring 
· Monitoring of Greenhouse Gas emissions and reductions in emissions which can 

similarly be fed into national emissions reporting.
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Appendix A List of known project opportunities in 
the Western Cape 

This section provides a compilation (in tabular format) of many of the renewable 
energy projects currently being implemented in the Western Cape, by government, 
civil society or private institutions (on demand and supply side issues). The list 
excludes Energy efficiency initiatives, but does include SWH (as this involves direct 
harvesting of solar energy).  

In order to assist readers, the projects are listed alphabetically and are broadly 
identified according to the following categories. 

· [C/P]Concept/proposal: Project has been defined and has key 
owners/implementors identified, but has not been approved for 
implementation 

· [F/A/C] Funded/Approved/Under Construction: Project is either financially 
‘closed or under construction, or else there is a high degree of certainty that it 
will go ahead 

· [E] {Existing: Facility is already in place and producing 

· [FF] Fabrication Facility – the facility produces products that produce 
renewable energy (e.g. solar module assembler) 

Note, there are several renewable energy companies in the Western Cape – not all 
have been listed, only the major companies producing equipment that generates
energy from renewable resources. The power control and conditioning, component 
manufacture and retail sectors are obviously also of considerable importance. 

The list may not be complete, as a formal survey was not conducted. It is 
recommended that this be maintained and updated on a regular basis. 
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Table 30 – Current Initiatives and Programmes (Summary review) 

Name Partners/ 
lead agent 

C/P F/A
/C 

E FF Brief Description Key numbers Current status Reference 

Fossil Fuel Based (this group of projects does not 
contribute to renewable energy 
targets, although some of them 
do result in lower greenhouse 
has emissions) 

Athlone coal-
fired Power 
Station 
Upgrading 

City of CT & 
Private 

X  X  Upgrading of the Athlone 
Power Station which include 
converting it into a gas-fired 
station and entering into a joint-
venture agreement with the 
private sector to convert the 
station into a clean, cost-
effective privatized business 
concern..  

Capacity 180 MW, but far lower 
currently operational 

Economic cost benefit 
study completed 

Proposal initiated for 
upgrade 

Project dormant – other 
proposals for land 
being considered 

Acacia Gas 
Turbines 

Eskom   X   171MW Licenced 

Maximum output in 2004, 66 MW 

High cost of energy peaking plant, 
used for very short duration 

 NER 2004, p 14 

Atholone Gas 
Turbines 

City of CT   X  40 MW gas turbines  Hardly used NER 2004, p 14 

Ankerlig Power 
Station 

Atlantis 

Eskom X  X  Diesel power Open Cycle Gas 
Turbines. If required to run 
more extensively, will consider 
combined cycle (using hot 
exhaust gas to generate steam) 

600 MW to be installed by June 2007.  

Capex R 1.97 billion  

CoE: R1.60/kWh 

Further 750 MW to be added by 
Winter 2008 

First phase under 
commissioning 

Second phase awaiting 
approvals 

Engineering News, 
Projects in Progress, 
Feb 2007 

Bulgaz LPG 
pilot transport 
project 

City X    10 city vehicles to be converted 
to LPG, pilot within one city 
dept 

Initiation. Status 
unknown 

City DME safer 
fuels project 

City/ DME 
oil companies 

X   X  To provide affordable thermal energy 
safer than paraffin to households by 

Initial implementation 
planned. Current status 
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Name Partners/ 
lead agent 

C/P F/A
/C 

E FF Brief Description Key numbers Current status Reference 

subsidising gas distribution to 300 000 
homes 

not known 

Eden District 
Power Barge 

Eden District X    50 MW – Power Barge – 
currently in Kenya. Tow down 
to Mossel Bay. Diesel/ 
kerosene/ gas  

Costs of power likely to be >80c/kWh Concept Personal 
Communication, Carlo 
Van Wyk 

Koeberg Eskom   X  Existing, large nuclear power 
plant, considered part of 
National Grid 

1800 MW Actively used (79.1 % 
load factor in 2004) 

NER 2004, pg 14  

Gourikwa 
Power Station 

Mossel Bay 

Eskom  X   Open Cycle Gas Turbine plants 
being set up for peak load 
management. 

Diesel fuelled 

Phase One 
450 MW 
Capex R 1 572 million 
(R 3500/kW installed) 
CoE: R 1.6 /kWh 

Phase Two 
300 MW 

Commissioning phase 
one under way 

Phase two awaiting 
approvals, set for 2008 
(winter) 

Engineering News, 
Projects in 
Progress,Feb 2007 

PBMR PBMR Ltd 
(Eskom, IDC, 
Westinghous
e) 

X X   Demonstration plant at 
Koeberg, pilot fuel plant at 
Pelindaba 

SA government expects 
between 4 000 and 5 000 MW 
from PBMR, with start up in 
2010. 

165 MW elec 

R11.5 billion, up to R14.8 billion 

Waiting for regulatory 
approvals prior to 
construction. 

Engineering News, 
Projects in Progress, 
Feb 2007 

Second 
Conventional 
nuclear power 
station 

 X    2400 to 3200 MW conventional 
nuclear power plant 

2400-3200 MW Project business case 
still under 
development.  Location 
still to be confirmed, 
could be in either 
western or eastern cape 

Expected to contribute 
by 2016/17 

Eskom (Nkabane, P 
personal 
communication) 

Biomass

Spier Biodiesel 
Project 

Spier 
Holdings; 

  X  Pilot small scale biodiesel 
manufacturing facility 

Initially targeting 300,000 litres per 
annum from used vegetable oils. 

Plant built, 
Commissioning and 

WA van der 
Westhuizen, Personal 
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Name Partners/ 
lead agent 

C/P F/A
/C 

E FF Brief Description Key numbers Current status Reference 

Agama 
Energy; 
GrowingFuel
s 

Design capacity up to 1,000,000 litres 
per annum 

refinement communication, 2007 

Eden District Municipality;
Environment
al Carbon 
Options 

X    10 MW. Fluidised bed 
combustion of  wood chips and 
ordinary waste. Late 2008. 

Planned for late 2008 C van Wyk, Personal 
communication, 2007. 

Sawmill  linked 
Biomass  
electricity 
generation, 
(George) 

Mountain to 
Ocean 
Forestry Pty 
Ltd, Cape 
Timber 
Resource 

X    Existing saw mill with existing 
boilers. Currently using steam 
for drying, plan to install CHP 
plant to replace old boiler. Plan 
to generate 6 MW electricity, 
which can feed to grid 

6 MW electricity output 

Cost information not supplied 

Pre-feasibility 
conducted 

P Reynecke, , Personal 
Communication, March 
2007 

Cape Sawmills 
Power Station, 
Stellenbosch 

Cape Timber 
Resources 

X    4-6 MW electrical output 
sawmill waste combustion unit. 
In addition,  heatout used for 
wood treatment (CHP) 

Up to 6 MW electricity output 

Estimated capex 112 Million 

Cost of power planned <37 c/kWh 

Project has been 
designed and budgeted. 

P Reynecke, , Personal 
Communication, March 
2007 

Hydro electric power and pumped storage 

Ceres Municipality   X   <1 MW licenced capacity 

Produced 1082 MWh in 2004  

 NER 2004, p 14 

Steenbrass 
Pumped 
Storage 

Municipality   X  Pumped storage schem used 
primarily for peak load 
management.  Not a net 
generator 

174 Mw peak output 

Net consumer of 204 321 MWh (used 
as water transfer) 

Existing plant NER 2004, p 14 

Palmiet 
Pumped 
Storage 

Eskom   X  Pumped storage scheme near 
Cape Town. Also used as 
interbasin water transfer scheme 

400 MW Existing plant 

Commissioned 1988 

Photovoltaic Electricity Generation

BP  building Business :BP   X  Design and build energy 
efficient building by maximum 
use of renewable energy, 
doubling efficiency of 
commercial building energy use 

Includes PV grid connect array Completed  
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Name Partners/ 
lead agent 

C/P F/A
/C 

E FF Brief Description Key numbers Current status Reference 

Novalis 
Institute 

NGO   X   1.2 kW PV panels, 2 kWp inverter 
connected to grid. Total cost R62 
000/kW (2003) 

Complete Purcell, personal 
communication 

Thin Film 
Solar 
Technologies 
(Pty) Ltd

Private and 
public sector 
investors 

X   X TFST being established to 
manufacture PV cells (and 
modules) using a CIGSSe thin 
film process. Technology 
developed in SA..

Approx. 25 MW production/year 

Module cost – not stated but expected 
to be highly competitive on 
international market 

Feasibility study under 
way 

Project developers, 
personal 
communication 

Tenesa Private 
Sector 

  X X PV module assembly plant. 
Produces around 30 
MW/annum, majority exported 
but also supplies significant 
portion of SA and SADC 
market 

30 MWp/year production Has been in existence 
for several years. 

Booysen, Personal 
communication 

Green Point 
Stadium 

City/Province X    Install PV modules on part of 
stadium roof to provide power 
for essential services 

Not yet defined, possibly several 
hundred kW. May not go ahead 

Pre Feasibility 

Completion target 2010 

Solar Water Heaters

Atlantic Solar     X Fabricator of SWH    

Solar Dome 
SWH 
fabrication 

    X Fabricator of SWH    

City of CT 10 
000 SWH 
project 

City/Eskom 
DSM 

X        

SWH CoCT 
CCP project 

City/Agama/ 
Ubushushu 

 X    Quantify avoided CO2 through 21 
SWH project implementation.  
Training and capacity building  

  

Kuyasa City / South 
South North 
(SSN)  

 X    Design and Implementation of a CDM 
project which includes retro-fitting 
SWH for low-income homes, energy 
efficieny measures such as light bulbs 
and insulated ceilings 

  

Lwandle 
hostels to 

City/ 
residents 

X  X   Implement SWH project with LPG 
backup and prepaid meter installation 
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Name Partners/ 
lead agent 

C/P F/A
/C 

E FF Brief Description Key numbers Current status Reference 

Homes project Review and completion of an existing 
SWH project 

Oude Molen Residents X     Sub-metering of existing community 
supply and installation of SWHs 

ongoing  

Old Age Home New 
Energies; 
Suntank 

X     Installation of SWHs and 
implementation of hot water lease 
agreement 

Near completion  

UNDP/GEF 
Pilot 

International;
DME 

X  X  National pilot program to 
transform SWH market in SA, 
500 SWHs 

Initiation  

         

Waste to Energy

Bellville 
Landfill CDM 
Project  

City/SSN X  X  To increase the production and 
capture of landfill gas for the 
generation of electricity.  

Feasibility  

Proposals – for 
waste 
gasification 

 X    Proposal being made for up to 
40 MW – but concept only 

 Droste, T, 2007 

Athlone Sewage 
Plant  

City of Cape 
Town 

X    Option to recover methane and 
generate power from Athlone 
Sewage farm 

Not know Concept  

Wave Energy 

Wave 
equipment 
production 

Ocean Power 
Development 

    Fabrication of components for 
wave power plant equipment 

Pre-feasibility Personal 
communication, Bellini 
March 2007 

Mossel Bay, 
First Phase 
Wave Park 

Eden District, 
Private 
Sector 

X    3 MW wave pilot plant using 
PetroSA platform, 3.5 km off-
shore, approx 50 m depth 

Possible expansion to 30 MW 
by 2010, with subsequent 
expansion to 600 MW by 2030 
envisaged. 

Provisional figures indicate cost of  
R0.45c/kWh.  

3 MW planned for 
2008 

Van Wyk, Personal 
communication, March 
2007 

Finavera 
(Aquabuoy) 

     Microsite development, 20 MW 
Plant 

US$ 40 Million over 5 years Initial site Mueller 2007 and 
Engineering News 19 
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Name Partners/ 
lead agent 

C/P F/A
/C 

E FF Brief Description Key numbers Current status Reference 

evaluation and 
selection process

April 2007. 

Wave farm 
development 

Private 
Sector (OPD, 
Genesis, 
others) 

X    6 locations identified for 300 
MW each (may be some overlap 
with above Eden district 
project) 

Phased project planned 

Further potential possible 

Phase 1: 10 MW, R200 m 

CoE:  

Phase 2: 30 MW, R500 m 

CoE: R2.40/kWh  

Multi-site: 700 MW, R 7 Bn 

Proposal Personal 
communication, Bellini 
March 2007 

Wind Energy 

Wind turbine 
tower and 
component 
construction 

Private 
Sector 
VESTAS 

   X International wind manufacturer 
considering establishment of 
local component fabrication. 
Has already made towers for 
two turbines installed at 
Kliphuewel. Has identified 
significant wind potential in the 
region 

Small volume tower 
manufacture in WC  
already completed, 
Feasibility of larger 
facility underway.  

Schlier, Personnal 
Communication, March 
2007 

Beaufort West Private & 
Municipal  

X    4.5 MW Wind Farm to feed into 
grid (3 x 1.5 MW turbines) 

Prelim wind data indicates 
Average wind 7 to 8 m/s 60m 
hub, 31% utilization factor 

Capex approx R50 million 

Power will cost around 38c/kWh 

Approved as part of 
IDP.  

Wind monitoring still 
needed. Est 2010 

Personal 
communication C van 
Wyk 

Darling wind 
farm 

Private 
business 
initiative 

 X   Approved national wind 
demonstration. Plans in place 
for significant expansion 

Design, build wind farm 5MW 

Capex: R ~R70million. 

Sod turning Feb2007.  
Turbines on order. 

DME, DBSA, 200221

Klipheuvel 
wind project 

Eskom   X   Pilot demonstration of wind turbines 

3.2 MW  

Runs at 15 - 20% Capacity factor 

Ongoing  

West Coast 
Wind farms 

Aeolus X    Establishment of new wind 
farms on 2 sites on West Coast 
on a build, operate and own 

300 MW to be on stream by 2015 

Simultaneous measurement 

Start as soon as 
possible 

Geldenhuys, K, 
personal 
communication 

                                                
21 Capital cost is estimated at R63million, converted here at R10/US$ (for 2001)
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Name Partners/ 
lead agent 

C/P F/A
/C 

E FF Brief Description Key numbers Current status Reference 

basis and EIA to reduce leads to 
hopefully only 2 years

Other wind 
projects 

Various     Other wind projects are being investigated at venues including several in 
the West Coast commercial onshore wind development area considered by 
the D:EA&DP.  Significant potential exits elsewhere in the province as 
outlined in the wind resource component of the current study.  These 
projects, on which public domain information is not readily available, have 
informed the capacity uptake curve for wind energy.

  

Multi resource/integrated projects

Energy Park, 
Swartklip 

Local 
Authority, 
AGAMA 
energy, Amy 
Biehl 
Foundation 

X     Proposed integrated energy park 
demonstrating wind, PV and SWH 
between  Khayelitsha & Mitchell’s 
Plain  

Proposed  

Lynedoch 
ecovillage 

Private   X   New Mixed income housing 
development - to implement energy 
efficiency, SWHs, PV panels 

Ongoing  

SEA - Green 
building 

NGO   X   Building designed and constructed 
maximising use of RE, energy 
efficiency; PV grid connected 

Complete  



A Proposed Renewable Energy Plan of Action for the Western Cape 

D:EA&DP        Draft Report  V5  87 

Appendix B Biofuel Production Potential in the West ern 
Cape 

Author: W van der Westhuizen 
Edited: D Banks 

B.1 Introduction 
In formulating a long term scenario of feasible production of renewable liquid fuels from 
biomass in the Western Cape, the following areas need to be considered: 

B.1.1 Agricultural Capacity to produce the raw mate rials required: 
As a biologically produced resource, the primary feedstock comes from agriculture. We will 
explore the crops that are suitable for biofuels production, and the agricultural context in which 
this can take place. The factors influencing the production of biofuels as a renewable energy 
resource are: 

� Availability of arable land 

� Existing cultivation patterns 

� Economic potential of the land (eg. Extent to which land is marginal etc. which implies 
increased costs per ha to produce) 

� Average yields over time 

� Prices that farmers receive, compared to returns on other crops. 

� Technical production capacity issues, such as which crops and varieties to cultivate.  

B.1.2 Financial and practical environment in which to produce and market 
biofuels. 

Fundamentally, the biofuels market based on agricultural commodities and the petroleum 
market based on crude oil follow different commodity cycles that do not correlate at all. Brian 
Tait from  Sasol calculated the relationship between the two cycles as 0.1822. That implies 
severe risk for the biofuels industry and should be a core aspect of the regulatory environment in 
which biofuels producers operate. 

Ultimately the biofuels producer is wedged between the cost of feedstock that is determined by 
the agricultural commodity cycle and the cost of petroleum that is determined by the crude oil 
commodity cycle. Questions remain about the regulatory environment in which biofuels 
producers are protected and where the price mechanism creates sufficient incentives for each of 
the roleplayers to participate in the industry. 

B.1.3  International experience 

B.1.3.1 Ethanol. 
Brazil is historically the market leader with most stable bio-ethanol industry. Their production is 
primarily from sugar cane and has included the motor industry in production of vehicles that can 

                                                
22 Biodiesel Economics at a High Level, Brian Tait. Presentation to Biofuels Markets Africa, 1 December 2006 
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use higher proportions of ethanol in its fuel. Currently 20% of national liquid fuels are from bio-
ethanol. It has a target of 50% contribution to liquid fuel supply. 

Production is financially viable at about $ 35/bbl, but this includes a renewable energy 
cogeneration incentive of about 10$/bbl as well as higher electricity costs which gives another 
$10/bbl effective support. 

The USA has recently grown significantly as a producer of ethanol, largely from maize, or corn 
as it is known. This is done with government support through a subsidy equivalent of R2/liter 
(ca $ 40 bbl). 

According to Remi Burdairon23 the US experienced an increase of 40% in the production of 
Bio-ethanol between 2004 and 2006. 

Figure 34 US Ethanol Production, Source Remi Burdairon.  November 2006 

B.1.3.2 Biodiesel.  
Europe is reaching 2005 target of 2% largely through biodiesel production from Rapeseed 
(canola). Germany is a leading country in this regard. They have set a target of 5.75% by 2010. 
There are strong government incentives largely through tax reductions with incentives of up to 
an effective $80/bbl. 

According to Remi Burdairon at the conference on Biofuels Markets in Africa (Cape Town. 
November 2006.) the EU experienced an increase of 184% in the production of Biodiesel 
between 2004 and 2006. 

                                                
23 Bio-fuels impact on Commodities, Remi Burdairon, Presentation to Biofuels Markets Africa, 1 December 2006 
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Figure 35 EU Biodiesel production (Remi Burdairon, 2006)

Total oilseed production has grown with an average of 7.22% from 1996/97, with the main 
crops increasing Soyabeans and Palm oil. 

Table 31 Oil seed production 
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B.2  The supply of agricultural resources for renew able energy 
The first question to consider is the amount of agricultural land available for the production of 
crops for biofuels purposes. While there are other approaches, we take the approach that there 
are no additional land available than what has already been cultivated in the past. Therefore, by 
looking at the maximum amount of land that was cultivated in the past, we will get the most 
accurate indication of the amount of land available for cultivation of energy crops. 

Since 1995 grain marketing in South Africa has been deregulated. Prior to 1995, marketing 
boards marketed all main grains and removed the market risk that farmers faced to some extent 
in that there was a known floor price with the potential of an additional income if the market 
conditions were favourable. Since 1995, in the absence of marketing boards, the agricultural 
derivatives market was established to provide market participants with a price risk management 
facility as well as a price forming mechanism without distorting economic principles. Grain 
traders who act on behalf of clients for a fixed fee or margin perform an important function in a 
free market orientated grain market.  

One way of looking at the potential for the WC to produce biofuels is therefore to look at the 
historical cultivation patterns. Under the assumption that in more risky trading environments 
farmers will tend not to cultivate marginal land, we can make an assessment of the degree to 
which additional land will be cultivated if the market prices to farmers warrant it. 

B.2.1 Which Crops? 
Grain crops are broadly divided into two categories, namely cereals and oil crops. Main cereal 
crops in South Africa are maize, wheat, oats, barley, rye, beans and sorghum. The common oil 
crops are soybean, sunflower, canola, and groundnuts.  (SAGIS. Strategic Plan for the South 
African grain Industry, Annexures. P25). Broadly speaking, using current technologies, the 
grain crops can be used for bio-ethanol production whilst the oil crops can be used for bio-diesel 
production. The table below indicates which crops are grown in South Africa, and which in the 
Western Cape. 

Table 32Commercial grain crops of South Africa (Strategic Plan for the South African grain Industry, 
Annexures. p27) 
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There are alternative crops that could be considered. Examples are Jatropha Curcas, an oilseed 
bearing tree, Castor oil, the African Palm and some other trees with oil bearing seeds. But their 
true potential remains difficult to determine. Additional trials and research work is required to 
test the potential and feasibility of introduction such crops to the Western Cape. 

B.2.2 How much land is available? 
In order to estimate the amount of land that could be used for biofuels production without 
adversely affecting the production of food, this analysis takes the point of departure that there 
are three categories of land that could be considered: Firstly land that was previously cultivated 
and due to economic reasons are no longer cultivated (sc. Marginal land). Secondly, land that is 
currently used for food production that is in excess of the requirements for the Western Cape, 
and that could be converted to biofuels use. Thirdly, land that could adequately be converted to 
energy crops due to the need for intercropping and crop rotation systems. In the rest of this 
section we will quantify these categories. 

It should be noted that only a relatively small proportion of the Western Cape that is suitable for 
agricultural production of grains and oilseeds. The map below gives an indication: 

Figure 36 Western Cape Potential for Wheat / Canola. Source: Dept of Agriculture. Elsenburg 
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If we look at the total number of hectares that were planted in the Western Cape since 1990, we 
get an indication of the maximum area cultivated. The figure below has been developed using 
information from the SAGIS website. 

Figure 37 Hectares planted per crop in the Western Cape (derived from SAGIS web site data) 

During the 1997 year, just over 550,000 hectares were cultivated, largely for wheat and barley. 
The total area cultivated has varied, but been on a downward trend since then. This analysis 
indicates that during the 2006/7 year 125,241 hectares less was cultivated than in 1997, which 
should therefore be able to be cultivated if the financial incentives were adequate. This is likely 
to be marginal land. It should be noted that during those years intercropping with canola was not 
general practice. But many farmers left lands fallow for one in four years. That means that the 
estimate for the maximum land that could be cultivated could be conservative to the tune of up 
to 30% that will not be reflected in the current analysis data. That could mean up to 100,000 ha 
of prime agricultural land. 

In addition, it has been argued by Wessel Lemmer24 that the excess wheat that is currently 
produced in the Western Cape be diverted to bio-ethanol production. This has some economic 
merit in that primarily lower grade B and C wheat will be used for ethanol, and all wheat sold 
through SAFEX attracts a R312 per tonne transport levy. For lower grade wheat the transport 
represents a significant cost factor.  

“Although South Africa is a net importer of wheat, the Western Cape Province produced 
on average a regional annual surplus of more than 286 000 tons during the past seven 
year period. A plant with this amount of feedstock intake will produce 108 million litres 

                                                
24 4. Bio-Ethanol Production in the Western Cape: Value Adding to Winter Cereal through Ethanol-, DDGS-, and CO2-

production. Wessel Lemmer. January 2006 
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of ethanol annually. It will equal 75% in capacity of the most common size of ethanol 
plant found in Minnesota, USA today.” (Lemmer, 2006, p4) 

If the 286,000 tonnes used are produced at the average yield per hectare for wheat in the 
province calculated at 2.03 tonnes per hectare for the years 1990/1 to 2006/7, then an additional 
140 955 hectares are available for energy crop production without adversely affecting the local 
food supply situation. That leads to the calculation of up to a maximum of 366 196 hectares that 
are available for the production of biofuels in the Western Cape. Of this total, at least 30% 
should be considered as marginal land. It is therefore possible to propose the following three 
scenarios: 
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The ratio of biodiesel to bio-ethanol production should be determined by the added benefit that 
is derived from crop rotation of wheat with canola at least every fourth year. This has significant 
overall benefits for weed and pest controls and general improvement of yields in the subsequent 
years. The maximum land available for the production of oilseeds are therefore set on 25% of 
the total area that can be cultivated for wheat. 

The maximum land available for ethanol production can be set as 45% of the land currently 
utilised for the production of local wheat which consists of all the grade B3 and B4 wheat 
produced, but not less than 346,000 tonnes required for local consumption. That translates on 
the long term average yield to 170,000 ha that is used for producing locally consumed wheat. 
The B3 and B4 grades requires 45% of the highest production which was 712500 tonnes of 
wheat, or 158,019 ha as a ceiling for the production of ethanol. This excludes the increased use 
of marginal land that might come back into production and the land that is currently left fallow 
                                                
25 With the increased use of marginal land, the average yield per hectare will tend to decrease. Since the analysis does not 

adequately model decreased yield per hectare with the increased utilisation of marginal land, we have been conservative in 
the estimation of the maximum number of hectares planted.
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that will be excluded from this analysis. As a result, our estimate is that conservatively the 
maximum amount of land available for wheat production destined for ethanol production may 
be as high as 200,000 ha. 

B.2.3 Yields and their change over time  
The average yields for wheat has been increasing over time, but less so for canola. The figures 
below are calculated from the SAGIS database. On the basis of these figures, it is estimated that 
increased production of wheat through production improvements of 2.5% per annum could be 
assumed for the future. For canola only a 1% per annum future improvement is presumed. Any 
improvement in yields of canola due to improved variety selection would affect the analysis 
significantly. 

Figure 38 Production Yields (tonne/ha) for wheat and canola 

The latest average yield for wheat is 2.5 tonnes per hectare, with a long term average of 2.03 
tonnes per hectare. For canola the latest average yield is 1.14 tonnes per hectare with a long term 
average of only 1.01 tonnes per hectare.  

Figure 39Wheat and Canola annual production for the Western Cape 
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Table 33 Biofuel production yields 
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Wheat (Conversion rate 
supplied by Lemmer 
2006) 

2.03 360 730.8

Canola (38% rate of oil 
and 1100 litres of oil 
per tonne) 

1.01 418 422.18

Note that the production potential of canola in this calculation is much less than the 1190 l/ha 
(as per table 19 of DME 2006a). This is most likely due to the use of international canola 
production standards that are much higher than the local yields. 

B.3 Biodiesel Production Scenarios 
Currently, there is insufficient production of canola oil for domestic use. In discussion with 
traders, it was indicated that due to the risk profile of canola, the price paid to a farmer should 
increase to at least R2400/tonne from the current R1800/tonne to serve as adequate incentive to 
plant more canola. The impacts are shown below.  

Table 34 Main assumptions for biodiesel scenarios 
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The impact over 20 years of utilizing up to 130,000 ha of canola under the Aggressive  
renewables scenario can be seen below. 

Table 35 High production scenario for biodiesel 
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A final factor to consider is that warming in the climate may adversely affect the feasibility of 
canola. Research has showed that as the average maximum temperature increased above 20°C, 
canola yields decreased. Heat injury is commonly associated with drought injury, but excessive 
heat will also injure or kill plants even if moisture is plentiful26.  

It has been argued that planting sunflower as an alternative to canola will give the same crop 
rotation benefits but at a lower risk and cost of production.  

B.4 Bioethanol production scenarios 
The production efficiencies for bio-ethanol has been documented extensively by Lemmer 2006. 

The petrol consumption in the Western Cape Province reached 1 739 million litre in 2004. 
Compared to the national production of 10 985 million litre of petrol, the Western Cape 
Province produce more than 15,8 percent of the country’s total production of petrol. (A. 
Moldan: personal communication, January 18, 2006). Estimated at an inclusion rate of 2 – 10 % 
ethanol in petrol, the potential volume for inclusion in petrol as oxygenate varies between 34 – 
173 million litre for the Western Cape Province only. An ethanol plant that needs 286 038 tons 
of feedstock, produce more than 108 million litre of denatured ethanol. Thus, ethanol production 
from wheat in the Western Cape may support the provincial demand for an environmentally 
friendly oxygenate in petrol at an inclusion rate of 6 percent sufficiently. (Lemmer, 2006, p7) 

Table 36 Main assumptions for bioethanol scenarios 
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26 http://www.canola-council.org/temp_frost_hail.aspx
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The substantial and progressive scenarios have the same ethanol production levels determined 
by the total volume of grade B3 and B4 that is available locally. 
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Table 37 Bioethanol production Scenario (high) 
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