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Abstract 
Renewable energy technologies, such as photovoltaics (PV), have been identified by the 
Intergovernmental Panel on Climate Change (IPCC) to play a leading role in the necessary transition away 
from fossil-combustion-based energy sources. However, hurdles for widespread implementation such as 
cost competitiveness and the inherent energy intermittency of solar energy must be overcome.  Ink-based 
deposition techniques have the potential to advance renewable energy technologies due to their low 
capital expenditure, high material utilization, and high throughput, if high device efficiencies and benign 
reaction mechanisms can be obtained. Thin film solar cells based on chalcogenide and perovskite 
absorbers are particularly promising as they have achieved efficiencies over 23% and can be fabricated by 
liquid deposition methods and on rigid or flexible substrates. They also allow for their integration in 
solution-processed tandem solar cells to further boost device efficiencies by over 40%. The high voltages 
from tandem devices facilitate their use in catalysis reactions for solar fuels. The photoelectrochemical 
(PEC) reduction of CO2 has received growing attention as a potential solution to the intermittency of PV 
while reducing the amount of excess CO2 in the atmosphere. Similar to PV, low-cost deposition methods 
and materials for catalysts and PEC devices are needed to support the growth of cost-competitive solar 
fuels. 
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