
Introduction

The global solar photovoltaics (PV) industry has entered a new phase. In 2019, it 
is cheaper for many homes and businesses to generate solar electricity on their 
rooftops than to purchase from their utility. In large-scale applications, power 
generation from PV is competitive with a range of conventional sources in terms 
of levelized cost of electricity (LCOE).

The 2018 Bloomberg NEF New Energy Outlook forecasts that wind and solar  
PV will account for 50% of the world’s electricity generating capacity by 2050. 
In an emissions-constrained energy economy, high volume, energy efficient, and 
environmentally friendly PV manufacturing and production will play a central role.

This emerging cost paradigm will also open up new opportunities for solar deploy- 
ment. While established rooftop and utility-scale solar applications will continue  
to increase in size and number, PV will play a vastly increased role as an integrated  
element in our built environment, appliances, and mobility solutions.

To meet the needs of this rapidly emerging development, efficient, environmentally  
friendly, reliable, flexible, lightweight, recyclable, and cost efficient technologies 
will be required. Copper indium gallium selenide (CIGS) thin film PV is ideally 
positioned to fulfill this role based on its inherent advantages and ongoing  
R&D activities.

Unique feature of CIGS

• �CIGS exhibits high conversion efficiencies, both in the laboratory and in produc-
tion. This high efficiency, coupled with long-term stability, makes it uniquely 
positioned to play a central role in the global renewable energy sector. When its 
high performance is considered in conjunction with its other inherent advantages, 
CIGS is clearly a PV technology set to dominate fast-emerging PV market 
segments such as building-integrated photovoltaics (BIPV).

• �The production costs of CIGS solar modules are highly competitive with other PV 
technologies on a capex basis. Furthermore, and due to the inherent advantages of 
thin film solar production, CIGS has substantial cost advantages and a compelling 
cost-reduction potential on an opex basis – particularly when large-scale
manufacturing is achieved.

• �The environmental advantages of CIGS are unparalleled. It has an extremely 
low C02 footprint and is a material suitable for high-value recycling. 

• �Visually, CIGS is far superior to alternative solar technologies. This is true both in 
‘standard’ module form, when its monolithic, all black appearance is most striking, 
as well as in colored or patterned modules.

This document will describe  these advantages, making clear that CIGS technology 
presents a highly attractive business case for investors today, to meet 
the clean energy needs of tomorrow!
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Conclusion

The energy system of the future will undoubtedly look very different to that of 
today. Efficient and proven PV technologies will be needed to fulfill solar’s role 
as one of the pillars of a carbon-constrained global economy.

Given this pressing need, successful PV technologies will have to be widely  
applicable and cost effective in traditional rooftop and ground-mounted PV 
applications, as well as in the built environment, as they are integrated into  
public and private mobility solutions. The required production processes will 
have to be scalable, with low material consumption, and be suitable for high 
value recycling at end of life.

CIGS is ideally positioned to meet these needs today, with its role in doing so 
set to grow in the future.

Momentum is building behind CIGS technology, with new developments 
demonstrating its inherent advantages alongside innovative new applications.

A window of opportunity presents itself for investment in CIGS technology today 
to fulfill the needs of the carbon constrained global economy of tomorrow!
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This document has been prepared  
with input from the attendees of the 
IW-CIGSTech9 conference, hosted by 
ZSW and HZB. Detailed contributions 
were made by (in alphabetical order):

The ZSW institute’s building in Stuttgart-Vaihingen features a striking CIGS facade.  
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