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Concentrated Solar Power (CSP) (also called Concentrated Solar 
Thermal) uses mirrors or lenses to focus direct sunlight onto a small 
area. This focused light energy produces heat that is then used to 
drive a heat generator (typically a steam turbine) that is connected 
to an electrical power generator. In this way, CSP is able to produce 
electricity that can be fed onto a country’s national energy grid. CSP 
can also be used in off-grid applications for thermal and heating 
purposes, such as those used in the mining processes.

There are four major CSP technologies: Parabolic Trough, Fresnel, 
Power Tower and Dish. The technologies are constantly being 
researched and developed as developers seek to make CSP 

cost-competitive with existing fossil fuel supplies. 
CSP requires a number of factors to be successful. Most im-

portantly, CSP needs good levels of Direct Normal Irradiation (DNI), 
which refers to the amount a solar radiation per unit of area coming in 
a straight line from the sun. The DNI can be affected by a number of 
factors including clouds, dust and pollution.

How suitable is South Africa for CSP?
With a DNI level of 2 800 kWh/m₂/a (compared to Spain’s 2 100 kWh/
m₂/a) and large, flat landscapes, South Africa has the ideal solar resourc-
es for CSP. The annual electricity demand of the country is expected 
to increase from 240,5 TWh to 375 TWh in less than a decade. Already 
troubled by electricity price hikes and black-outs, it is clear that South 
Africa, which relies upon coal for 84,5% of its electricity generation, 
needs to find a new source of energy. Having an economy that depends 
heavily on the energy-intensive mining industry, South Africa’s market 
is craving increased energy production. Despite the large coal deposits, 
the increasing demand for energy is hampered by the fact South Africa 
ultimately has limited reserves in oil and natural gas. At the moment, 
the country relies on electricity production by state-owned Eskom, a 
company that has a 95% monopoly of the electricity market.

CSP is particularly suited to the market in South Africa because 
of its ability to store energy for release after daylight hours, unlike PV 
and other renewable energy sources. South Africa has an evening peak 
in Winter, which spikes significantly between the hours of 17:00 and 
20:00 meaning that stored energy can be released at this time, despite 
the absence of solar resources. 

Regulatory framework and incentives overview
The need to diversify energy supplies has received attention from the 
South African government. In August 2011, South Africa’s Department 
of Energy (DoE) announced the Renewable Energy Independent Power 
Producer Procurement Programme (REIPPPP), which aims to see  
3 725 MW being produced from renewable energy. This forms part of 
the Integrated Resource Plan (IRP), the purpose of which is to provide 

a clear policy framework to be implemented over the next twenty 
years; aimed at ensuring that South Africa meets its forecasted elec-
tricity demand at the best possible cost. South Africa’s government 
is eagerly encouraging external investment, with the DoE introducing 
a mandate that Independent Power Producers (IPPs) contribute 30% 
of new generation capacity by 2030, the aim of which is to create an 
‘enabling environment’ that fosters further external investment. Overall, 
the REIPPPP is expected to attract investments of R100 billion between 
2012 and 2016. Bidders for CSP projects have to offer a tariff below 
R2,85/kWh cap; anything higher than this leads to disqualification. In 
exchange, the preferred bidders get a guaranteed purchase agreement 
for 20 years from the South African government.

Despite the favourable conditions for CSP, in the first round of 
bidding, the South African government only allocated CSP technology 
200 MW out of the 3,725 MW target. Industry experts have suggested 
that the fact CSP is a new and expensive technology has made the 
government wary of allocating it too big a piece and that there is a strong 
chance that more MW will be allocated to CSP in the coming years. 
The second round in the IRP is scheduled for May 2013. 

Technology MW

Onshore wind 1 850

CSP 200

Solar photovoltaic 1 450

Biomass 12,5

Biogas 12,5

Landfill gas 25

Small hydro 75

Small projects 100

Table 1: The allocation of production to different technologies under the 
South African Government’s REIPPPP.

Challenges facing CSP in South Africa
According to a representative from the Department of National Treasury 
in South Africa, the high cost of CSP has been the main deterrent for the 
government to allocate more MW to the technology. As South Africa 
is still a developing country with high levels of poverty, spending more 
than absolutely necessary on energy production is difficult to justify. It 
is believed that CSP will gain a greater foothold in the country over time 
as the capital and secondary markets are coming on board, with compa-
nies such as Old Mutual investing large amounts in the solar industry.

In terms of grid-integration, another challenge for the evacuation of 
CSP power in South Africa is the location of the best resource. The best 
areas in terms of solar resource and available land for CSP plants are 
far from the main load centres and in thinly populated areas. Not only 
does this mean that the electricity grid in South Africa would need to 
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The interest in concentrated solar power is growing in South Africa – 

and for good reason. We have more sunlight than we know what to 

do with. The question remains – why is taking us so long to introduce 

this technology, and can we overcome these obstacles in a manner 

that is considered appropriate?
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be improved and expanded, but it also may cause difficulties in finding 
staff to operate the CSP plants. South Africa is positioned to be one of 
the most valuable markets for future CSP developments, having good 
commercial drivers for international investment as well as good solar 
and land resources, although, as with most high DNI countries, water 
availability will pose a problem. South African projects listed on the CSP 
Global Tracker have Dry-Cooling technology, significantly reducing the 
amount of water required in the energy production process. Perhaps 
one of the biggest obstacles faced by developers is the reluctance of the 
South African government to give CSP a bigger stake in the renewable 
energy project, a factor that could be mitigated if the development of 
the initial 200 MW runs smoothly and cost effectively. 

Current status of South Africa’s CSP market
After the first round of bidding, Abengoa is leading the way for CSP in 
South Africa winning 150 MW out of the 200 MW allocation. In con-
junction with the South African Industrial Development Corporation, 
Abengoa has secured a $1,4 billion financial package. The construction 
of two plants, a 100 MW parabolic trough plant at the Upington solar 
park (KaXu Solar One), and a 50 MW central receiver power plant near 
Pofadder (Khi Solar One) were set to begin in the second half of 2012.

In May this year, 50 MW was won by a consortium of companies 
led by ACWA Power International, Solarafrica and the IDC, which are 
set to begin construction of a parabolic trough CSP plant in Bokpoort, 
Northern Cape, in the third quarter of 2015. The plant is expected to 
have a large storage capacity, employing two-tank Molten Salt. 

Outside of the initial 200 MW allocation, a number of CSP plants 
are in the early stages of planning, hoping to get allocations in a later 
round of the REIPPPP. 

Projects Country MWe Technology Status

Bokpoort South 
Africa

50 Parabolic 
Trough

Development

KaXu Solar 
One

South 
Africa

100 Parabolic 
Trough

Development

Khi Solar One South 
Africa

50 Tower Development

Daniëlskuil South 
Africa

50 Fresnel Planning

Humansrus 
CSP Project

South 
Africa

100 Tower Planning

Ilangalethu/ 
Emvelo

South 
Africa

100 Fresnel Development

Kathu CSP South 
Africa

75 Parabolic 
Trough

Planning

Kimberley South 
Africa

100 Fresnel Planning

Upington South 
Africa

100 Tower Development

Table 1: CSP plants in South Africa currently underway (those highlighted 
in red are under the REIPPPP).

Looking ahead
To quote Pancho Ndebele, chairperson of SASTELA and chief execu-
tive officer of Emvelo: 

Round 3 will see an additional allocation for CSP on top of the  
200 MW that has already been taken up. If government allocates the 
remaining 800 MW available for CSP in the IRP for Rounds 3, 4 and 5 
of REIPPP, this will attract private CSP investments and will help South 
Africa lay the foundations for becoming a major industrial player in CSP 
component manufacturing for the domestic, regional and international 
markets.

Conclusion
CSP will not only contribute to supplying the country with much needed 
electricity, but there is great potential for the development of related 
manufacturing industries. South Africa announced that CSP production 
of the first 200 MW will have a local content value of approximately 
42%. The total number of jobs planned is 7 059 during the construction 
phase and 328 for O&M (operations and management). As declared by 
the government agencies, the level of local content has been a critical 
factor for the selection of winning projects.

Whilst CSP may be creating jobs and providing energy to the South 
African market, there is still the question of cost. Currently CSP is more 
expensive than other renewable energy sources. However, its unique 
selling points, such as storage capacity, have spurred intensive research 
and development into developing more cost-effective CSP technology. 
At the time of going to press, the USA Department of Energy had al-
located $58 USD for research into CSP cost reduction as part of the 
SunShot initiative, with many experts believing that CSP grid parity will 
be a fixture in the near future. 

As of September 2012, the CSP Today Global Tracker 

has around 2 100 MW of CSP plants in operation and a 

further 2 700 MW in construction. The main markets for 

CSP production are Spain and the USA, although in the 

past decade a number of emerging markets have adopted 

CSP, including India, Morocco, Chile, China and South 

Africa to name a few.
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