
BioSolar Cells
Technologies for harvesting 
solar energy more efficiently



Artificial leaves
Scientists have developed an exciting new technology  
that mimics the remarkable ability of plants to convert 
sunlight into chemical energy. This artificial system is  
now being developed further within BioSolar Cells. The 
“artificial leaf”, as the innovative device is dubbed, uses 
photons in sunlight to split water molecules into hydrogen 
and oxygen. The team working on two different prototypes  
- an inorganic prototype based on nanowires and an  
organic device based on rationally designed components - 
deems it possible to convert sunlight into chemical  
energy at a 40 per cent efficiency. The quest for the  
most suitable materials and molecular components and  
the smartest design to produce hydrogen with artificial 
leaves is steadily progressing. 

Algae and cyanobacteria
Biofuels and bulk chemicals can be produced from solar 
energy, CO2 and water, with the help of microalgae or 
cyanobacteria. One of the aims of the BioSolar Cells 
consortium is to develop algae and cyanobacteria that 
directly convert sunlight into liquid energy at between 5 
and 10 per cent efficiency. Not only is it easier to increase 
the photosynthetic efficiency of microorganisms, another 
great advantage as opposed to plants is that microalgae 
and cyanobacteria can be cultivated on places where 
food and feed crops cannot grow. Also, biological waste 
stream and industrial CO2 emissions can be a feedstock 
for microorganisms that are producing biofuels and 
biochemicals. Scarce fresh water is not needed to grow 
algae either; they flourish in salt water.

The BioSolar Cells consortium
Capturing more of the energy the sun beams to earth is the aim of one of the 
largest public-private research partnership The Netherlands has ever known.  
In this research programme, named BioSolar Cells, 9 Dutch research institutions, 
38 large corporations and Small and Medium-sized Enterprises are working on 
improving the photosynthesis capacity of plants and micro-organisms and on 
developing artificial systems that mimic the natural photosynthesis process.  
The budget for this major research collaboration that aims to effectively harness 
solar energy is €43 million; 25 million of which was provided by the Dutch 
government.



Plant research
Every hour the earth receives enough solar energy to run 
the entire world economy for an entire year. Plants play an 
important role in capturing this energy. However, most crop 
plants convert no more than 0.5 per cent of sunlight into 
chemical energy such as starch or sugar. For plants, this 
conversion rate is sufficient; but to produce enough plant-
based food, fuel, materials and chemicals for a growing 
world population, with an increasingly large consumption 
pattern, plants with higher photosynthetic conversion 
rates are required. Models have shown that the theoretical 
maximum efficiency of photosynthesis in plants comes 
close to 5 per cent. The main goal of BioSolar Cells’ plant 
research is to narrow the enormous yield gap between the 
amount of solar energy that is currently being harvested 
through plants and the theoretical maximum.

The social impact of this research
The urge to produce energy and materials from 
renewable resources, rather than from fossil raw 
materials, is well understood in society. But it remains 
incredibly important to keep the public informed about 
the challenges that need to be overcome and the 
technological developments that facilitate a transition to 
a so-called biobased economy. Educational and public 
relations materials have therefore been developed to 
communicate about the work done within BioSolar Cells. 
These materials are designed to encourage scientific 
investigation into photosynthesis and to increase 
understanding and awareness of the problems the world 
is facing in terms of food and energy production. To 
crank up the public debate about a topic that affects us 
all, artists are involved and create thought-provoking art.



Biosolar Partners

Academic partners
Wageningen University & Research centre
University of Groningen
Delft University
Eindhoven University of Technology
Amsterdam University

Leiden University
University of Twente
VU University Amsterdam
HAS Den Bosch

Industrial partners
Algaecom V.O.F.
Alliander N.V.
BASF Antwerpen N.V.
Bioclear B.V.
Biomethanol Chemie Nederland B.V. (BIOMCN)
BioOils Energy S.L.
Bruker Nederland B.V.
Culgi B.V.
DeSaH B.V.
Drie Wilgen Development B.V.
DSM Biobased Products & Services B.V.
Ecofys Netherlands B.V.
ENZA Zaden Research and Development B.V.
Exxonmobil Research and Engineering Company
FeyeCon Development & Implementation B.V.
Gea Westfalia Separator Nederland B.V.
Heliae Development
InCatT B.V.
Lionix B.V.
Neste Oil
Nijhuis Water Technology B.V.
Paques B.V.
PDX
Philips Electronics Nederland B.V.
Photanol B.V.
Plant Dynamics B.V.
Plant-E B.V.
Powerhouse
Productschap Tuinbouw
Proviron Holding N.V.
Roquette Freres S.A.

Saudi Basic Industries Corporation 
Simris Alg AB
Staatsolie Maatschappij Suriname N.V.
Stichting Waag Society
Synthetic Genomics Incorporated
Total Energie Développement
Unilever Research and Development Vlaardingen B.V.

Biosolar Cells Open Innovation platform
BioSolar Cells is an open innovation platform. Parties that can contribute towards the development of new 
technologies or the organisation of lectures and debates are cordially invited to join BioSolar Cells. 

Contact
BioSolar Cells Project Office
Postbus 98
6700 AB Wageningen
The Netherlands

+31 317 481 096
office@biosolarcells.nl
www.biosolarcells.nl 




