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ZSW's Thin-film PV Tech Breaks Big on the  
International Market  

Industry partner Manz's investors banking on  
advances in CIGS from Baden-Württemberg 

The commercial production of thin-film photovoltaic systems with 
semiconductors made of copper, indium, gallium and selenium 
(CIGS) is on the verge of a breakthrough: Two leading Chinese 
energy companies, Shanghai Electric and the Shenhua Group, 
have opted to invest heavily in CIGS technology manufacturing 
and development capabilities of the Centre for Solar Energy and 
Hydrogen Research Baden-Württemberg (ZSW) and its industry 
partner Manz AG. The first step is for Manz to build a factory with 
an annual production capacity of 306 megawatts (MW) for the 
Chinese partners' joint venture. A 44-MW manufacturing plant 
designated for R&D use and further steps will follow. ZSW and 
Manz expect the momentum to pick up with this deal for China, 
with investors in other markets coming aboard. Several parties 
have already expressed interest. 
 
"This investment in the mass production and further development of 
CIGS thin-film photovoltaics is a great success for our institute," says 
Prof. Michael Powalla, ZSW board member and Head of the Photovol-
taics division, emphatically. "The development of the highly efficient 
thin-film technology, which we initiated 20 years ago and have contin-
ued to pursue jointly with Manz AG since 2010, is now gaining real 
relevance for the market." Powalla added that this strategic alliance of 
Chinese energy companies and ZSW's industry partner Manz promis-
es to yield gigawatt capacities in the production of CIGS thin-film pho-
tovoltaic modules.  
 
The state-owned Chinese energy group Shenhua Group Corporation 
Limited is the world's largest coal producer. It aims to promote the cli-
mate protection agenda with this investment. Shanghai Electric Group 
Company Limited, in turn, is a major engineering company, and its 
New Energy division has been posting strong growth lately. Environ-
mental problems and the recent ratification of the UN Climate Change 
Agreement are driving China's transition to renewable energies.  
 
The Shenhua Group will make photovoltaic modules on turnkey CIGS 
production lines (CIGSfabs) provided by Manz, and then install these 
modules in solar power plants. The generated electricity is then to be 
sold and used for the company's needs.  
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The agreements with Shanghai Electric and Shenhua are limited to the 
Chinese market. Manz is free to sell its plants in other countries. Sev-
eral parties have already expressed interest in investing in a CIGSfab. 
The current deal applies exclusively to CIGS on glass.  
 
Benefits of CIGS technology  
 
CIGS-based thin-film technology has made huge strides in recent 
years. Efficiency has improved by 0.7 percentage points per year on 
average. ZSW holds the current world record for cell efficiency, which 
stands at 22.6 percent. CIGS thin-film solar modules achieve 14 to 15 
percent. They are now as efficient and affordable as the silicon mod-
ules that dominate the market, but their full potential has yet to be 
tapped.  
 
At 40 US cents per watt, manufacturing costs have also arrived at a 
comparable level. It is expected that these costs will soon plunge to 25 
cents per watt, and modules' efficiency will climb to 18 percent and 
higher. These remarkably competitive costs may be achieved even in 
small-scale production runs, which is sure to delight manufacturers. 
 
Another advantage is that it takes less energy and fewer materials to 
manufacture CIGS thin-film modules. These modules are also more 
tolerant of shade, a big selling point for people who own solar power 
systems. On top of that, their sleek matt-black look makes for an at-
tractive addition to roofs and facades. All this was reason enough for 
ZSW to face the facade of the institute's new building in Stuttgart with 
these modules. 
 
The Zentrum für Sonnenenergie- und Wasserstoff-Forschung Baden-
Württemberg (Centre for Solar Energy and Hydrogen Research Baden-
Württemberg, ZSW) is one of the leading institutes for applied research in the 
areas of photovoltaics, renewable fuels, battery technology, fuel cells and 
energy system analysis. There are currently around 230 scientists, engineers 
and technicians employed at ZSW’s three locations in Stuttgart, Ulm and 
Widderstall. In addition, there are 90 research and student assistants. 
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http://www.zsw-bw.de/
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CIGS thin-film modules also look good, as the CIGS facade on the 
ZSW building in Stuttgart attests. Photo: ZSW 
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