
 

EUROPEAN COMMISSION 
JOINT RESEARCH CENTER DIRECTORATE-GENERAL 
  
Institute for Energy 
Energy Systems Evaluation 
 

Brussels, May 29 2007 
 

Subject: Report on the Workshop on Concentrated Solar Power Technology  
Participants:  
European Commission: Evans G., Gambi R., Menna P., Mercier A., Ostrom R., Riesgo J., 
Sabater I., Schmitz B. (Chair)  
 
Concentrated Solar Power Stakeholders: Burgaleta I., Maccari A., Pitz-Paal R., Pollard D., 
Benz N., Flamant G., Geyer M., Martinez-Plaza D., Prietu C., Osuna R., Tamme R. 
 
AGE: Haug M., Chwieduk D.  
 
Venue: Square de Meeus 8, SDME 10F, Brussels, April 19, 2007 (14:00 -17:30) 

1 Concentrated Solar Power technologies: current state of the 
sector and anticipated developments 

After 10 to 12 years of decline, the concentrated solar thermal power sector (CSP) is now 
reviving due notably to a favourable supporting framework in Spain and increasing 
investments in the US. The most mature technology today is the parabolic trough system. 
The technology is mature, with a lifetime of about 25 years. There is a supply chain 
industry already able to offer turn-key equipments for power plants in the range of 10 to 50 
MWe. As a result, this technology attracts more and more investors in the power community. 
In Spain, for instance, 20 to 30 projects of 50 MWe size are planned, which if realised would 
be 3 times the objective of 500 MWe set by 2010.  
 

Depending on the solar irradiance (IR), the cost of electricity production is currently in the 
order of 20 c€/kWh (South Europe – IR: 2000 kWh/m2/a). This cost can be decreased by 
20% to 30% if the IR is in the range of 2300 or 2700 as encountered in the Sahara region or 
in the US. One important asset of CSP technologies is its ability to store thermal energy, 
which confers it levels of dispatching compatible with medium load power generation 
technologies. 
 

In terms of margins of progress, if one targets 5 GWe installed worldwide by 2015, a cost 
reduction by a factor 2 can be expected for current technologies, yielding to electricity 
production cost of the order of 10 c€/kWh in the EU to 7 to 8 c€/kWh in the US. At this stage, 
CSP technologies would cross a major step in entering the cost-competitive area, enabling 
market forces to come into action hereafter. It is understood that these costs will still be 
higher than those of conventional technologies. Nonetheless, the experts stated that the 
potential for further cost reduction is there. However, at present, it is important to consolidate 
the fledging industry and to foster market expansion. Therefore, their approach is to highlight 
achievable prospects in the next ten years, which are in line with industrial timescales. 
 

Cost reduction and performance improvements for current generation technologies are 
expected from R&D efforts on components (e.g. adjustment of conventional steam turbines 
to CSP specifications, improved receivers and thermal storage capacities to enhance the 
CSP ability for dispatching and reduce the heliostat investment cost), manufacturing 
technologies, system integration (higher temperature thermal cycle, process automation), but 
above all, from economies of scale with system capacities around 50 MWe to 150 to 200 
MWe. As for any emerging technology, large scale demonstration (e.g. 50 MWe) projects are 
crucial for data acquisition on performance to feed back into R&D programmes and for proof 
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of feasibility to attract investors. More specifically, modelling and adjustments of the turbine 
dynamics under CSP specifications, new storage materials such as molten salts or ultimately 
solid materials, alternative less costly optical materials, such as aluminium thin film are 
important research areas. Research infrastructures able to test the whole system are also 
needed. At present, only a few countries have their own test facilities. To achieve higher 
efficiencies and better economics, a temperature of 700 to 800°C (at present the process 
temperature is around 400°C with prospects to 550°C) will be necessary. At this level of 
temperature, new materials and system designs (higher temperature solar receiver and 
breeder, natural gas/solar combined cycle) are needed. This entails sustained R&D and 
demonstration efforts. Although the scale of demonstrators is debated among the experts, for 
advanced technologies, a demonstration size of 1 to 5 MWe seems realistic. Nonetheless, it 
is important to have as big units as possible in order to limit problems with scaling (full scale 
is preferred). 
 
There is no major bottleneck as to raw materials and industrial manufacturing scale-up. An 
industrial ramp-up will be necessary to go from current market shares to more significant 
ones. At present, only a few actors are playing a major role. Part of the experts highlights the 
importance to diversify the industry supply base for competitiveness and innovation reasons. 
However, as shown in Spain or in Nevada, the component industry is already able to 
respond to the demand and supply equipment to turn-key contactors. More and more oil 
companies such as Exxon and BP are interested in starting activities in this field. To develop 
new components and technologies, there is currently a shortage of equity capacity. 
Private investors are mostly focused on commercialised and/or demonstrated technologies. 
Risk sharing schemes will have to be developed hand in hand with the set up of a long term 
supporting environment (e.g. over 15 years). Based on past experience, the experts stressed 
that technology demonstration is a pre-requisite to attract investors. 
 

The location of CSP technologies with sufficient solar irradiance and land availability is 
another key element to ensure its cost-competitiveness and wide-spread deployment. Most 
of the experts recommend that the main focus in terms of development should be made on 
European southern countries (IR around 2000 kWh/m2/a). This threshold is still debated. 
Overall, it is not in their strategy to develop technologies for Northern countries, which would 
require larger land areas to compensate for lower solar irradiance. The experts underlined 
the need to have a broader vision for the development of renewable energy sources than 
domestically produced. In North Africa, for instance, there is an important solar and land use 
potential to be exploited. The resulting electricity produced can be dispatched to Europe 
through a pan-Mediterranean grid infrastructure. The experts stressed that additional 
costs for power transport could be easily recouped due to the increased solar irradiance with 
regards to EU countries. Algeria recently implemented a feed-in tariff to foster CSP 
developments. However, this will require significant investments in grid infrastructure. Such 
investments are difficult to trigger as experienced by most renewable technologies. The 
experts emphasized that due to the storage capacity inherent to CSP technologies, there is 
no need for a "smart grid" concept but rather a scale up of existing facilities. Moreover, to 
prepare for a future sustainable energy system, beyond the development of carbon lean or 
free production technologies, a crucial pre-requisite is the establishment of a level 
playing field for all technologies. An integrated approach guaranteeing flows of energy 
from diverse origins and flexible access to delivery infrastructures should be adopted at the 
EU level. One major step is the construction of a transmission and distribution infrastructure 
that can absorb and deliver the energy produced from these new systems. 

2 Technology Penetration targets and the expected impact on 
energy policy goals 

Based on today's technology with a conservative scenario, 5 GWe could be installed 
worldwide by 2015, increasing to 12 GWe by 2020. 25 to 45 GWe could be achieved in a less 
conservative forecast by 2020. As a rule of thumb, it is expected a growth rate for CSP 
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technologies similar to wind energy. 2.5 GWe out of 5 could be located in the EU, for 
instance, 1GWe in Spain; the remaining 1.5 GWe being split between France, Greece and 
Italy. This can be compared to the 3 GWe targeted in California alone by 2020. 
CSP technologies have a strong potential for export, leading, in turn, to economic growth for 
the EU industry and employment. It is estimated for the receiver itself (10% of the 
equipments needed for the solar field) that for each MWe installed two full time equivalent 
jobs are created. For an industry with 5 GWe manufacturing capacity per year, around 50 000 
to 100 000 employments will be created. On top of it, the construction of the power plant will 
generate an additional 50 000 jobs. When the technology is dedicated to export, it can be 
expected that 50% will be created at the point of implementation; the rest will be located in 
the EU.  
 

At the technology level, the experts stressed that CSP technologies have advantageous 
environmental performance as opposed to other RES solar technologies. No quantified 
estimates have been given during the hearing. Additional information will be provided at a 
later stage. Environmental benefits achieved worldwide due to EU CSP technology can be 
grasped through, for instance, CDM mechanisms leveraging, somehow, a possible limited 
deployment of CSP to the south of Europe. Many developing countries have large solar 
resources. In these countries CSP technologies can turn out be a very cost-effective solution. 
In terms of maintenance requirements for a CSP power plant, out of the 38 people involved 
in the running of a typical facility, 8 are engineers and 10 to 15 have a technical education 
background. These figures apply for the current situation, but are expected to come down as 
the technology and experience matures. 

3 Interaction with other competing or synergetic technologies and 
community policies and initiatives 

Hydrogen production has been identified as a potential field for synergies with CSP 
technologies. High temperature heat driven thermo-chemical processes can be used to 
generate hydrogen. However, the experts stressed that these concepts are at an R&D 
phase. It is considered too early to focus on this market now. Nonetheless, current 
developments on the heliostat or other heat transfer components will certainly benefit to this 
field. In the short term, shared developments can be envisaged with concentrated 
photovoltaics as their concentrators respond to the same kind of usage. However, it is 
stressed that the CSP industry is more focussed on thermal systems than PV systems. Other 
areas of developments beside electricity production are district cooling and water 
desalinisation.  
 

International competition is already a reality. Important developments are accounted for in 
the US, with significant prospects. The European industry has currently an important know-
how, both in terms of plant construction and operation and component manufacturing. The 
European internal market with favourable environments such as feed-in tariff schemes in 
Spain is critical to enable the demonstration of EU technology and gain market shares 
abroad. It is worth noting that Member States, such as Germany with limited prospects for 
CSP implementation is one of the leaders in the component supply industry. CSP 
developments are beginning in China. However it is quite limited at present. To the 
knowledge of the experts, there is one dedicated laboratory in Beijing. Different bilateral 
agreements and/or memorandum of understanding have been recently signed involving EU 
stakeholders (e.g. In March 2006, Agreement between ENEA and the Chinese ministry of 
science). Nevertheless, the industry clearly stated that the IPR issue is critical to further 
deepen relationship with China. 

4 The role of innovation 
There is a strong need for developing policy frameworks such as the Spanish feed-in tariff to 
foster CSP technology developments. At the EU level, beside Spain, such schemes are 
expected in EU Mediterranean countries. Due to the significant potential of CSP technologies 
abroad it is further emphasised that the EU model should be promoted and exported, for 
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instance, to the US, non–EU Mediterranean countries, Latin America, possibly China. It is 
time for a more embracing approach to promote the technology at the political level 
worldwide. Yet, a global market initiative on CSP has recently been launched in 2004. 
However, the experts consider that based on the positive developments in Europe, it should 
be institutionalised at the EU level. As part of this proposed global initiative, joint funding 
schemes with the UN-GEF should be devised; not only limited to developing countries as it is 
the case with UN GEF funds at present. Equally, establishing a dialog between the US 
western states and the EU would be instrumental in supporting the EU industry in their quest 
to capture the US market and make EU standards further recognised. 
 

On the technology front, R&D is needed to improve and upscale first generation 
technologies. Improvements of the later are of paramount important to consolidate the 
development and expansion of the EU industry. Higher temperature heat process than the 
current 400°C, CSP tailored turbine technologies, advanced storage systems and materials, 
dry cooling technologies to address the scarcity of water resources in potential interesting 
countries are important areas. The demonstration of new technologies at a system level and 
at a relevant scale is crucial for CSP cost-competitiveness on the long term. It is imperative 
that these new technologies should be developed in the EU, as a lighthouse of the EU know-
how worldwide. However, these medium and long term R&D and innovation activities are not 
covered by industrial and private funds. This situation is also relevant for today's technology. 
The necessary work on critical elements for first generation technologies such as the steam 
turbine is not performed today. From a turbine manufacturer point of view, carrying out such 
developments require a long-term framework to be put in place at first. However, as 
highlighted by many stakeholders, this positioning leads to a chicken and egg dilemma as to 
have such a framework, technology should be demonstrated further. Reaching a critical 
mass among players is an essential element. Yet, a structuring of the CSP industry is on-
going with mergers between large players and small and medium CSP companies. But, it is 
still in its infancy. As a conclusion there is a need to devise innovative financing instruments 
to demonstrate the technology and make it attractive to private investors. Besides, the 
experts recommend addressing this issue of the power block adjustment specifically in FP7. 
Finally, the development of specific enabling technologies, for example, related to grid build 
up for absorbing amounts of CSP energy from neighbouring countries, will be an important 
focus for innovation.  

5 Experts recommendations for Actions to be considered in the 
SET-Plan  

A first attempt of possible actions that could be considered in the SET-Plan to accelerate the 
deployment of CSP technologies has been proposed by the experts during the hearing. 
Enlarging and consolidating markets EU-wide and world-wide is a short to medium term 
priority. To back up EU industry and foster European exports, the expert proposed to 
encourage the expansion of the feed-in tariff schemes as in place in Spain to other MS, and 
to foster the promotion of such an EU model at the international level. In terms of 
deployment, joint developments with North Africa are suggested. A critical element of this 
action is the establishment of a pan-Mediterranean grid infrastructure. On the technology 
front, R&D on components and systems such as on steam turbine, storage technology etc. is 
proposed. To address medium to long term developments of CSP technologies, the flagship 
initiative is the establishment of a demonstration programme focussing on next generation 
technologies. 3 to 5 demonstration projects are targeted. Each project should address a 
specific design (e.g. central receiver systems with different heat transfer fluids, combined 
cycle with natural gas turbine etc.) and should be able to test advanced components (new 
receivers, dry cooling etc.). The overall resources for this demonstration programme is 
estimate at 100 M€ per project with a programme lifetime in the order of 5 to 7 seven years. 
Due to the private financing dilemma, innovative funding schemes will have to be developed. 
A possible scheme that was proposed during the hearing is a 50% public funding (EC + MS), 
with risk coverage based loan mechanisms for the other 50%.  
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