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   To promote the use of photovoltaic generation toward the realization of a low-carbon 
society, it is necessary to encourage the spread of solar cells as well as to create a new 
market. Dye-sensitized solar cells generate electricity based on a photo-electrochemical 
reaction. Unlike current silicon solar cells, the dye-sensitized solar cells are colorable, 
flexible, thin, and lightweight. They also have a cost advantage since they can be 
manufactured in a relatively inexpensiveway.
   In research and development of dye-sensitized solar cells, a team led by the inventor 
Professor Grätzel at the Swiss Federal Institute of Technology in Lausanne (EPFL) and 
Japanese research institutes are leading the world. EPFL excels at approaches based on 
basic research methods, such as a laser spectroscopic analysis, semiconductor theories, 
and dye molecular orbital calculation. On the other hand, the Japanese research institutes 
are successful in pursuing applied research methods, such as the development of dyes 
and cell devices in collaboration with private companies, universities, and independent 
administrative institutions, and have maintained the world's best records both in the cell 
and module conversion efficiencies.
   In the future, research subjects will include the improvement of the energy conversion 
efficiency, long-term reliability, and a higher throughput of the production process. 
Essential measures for each subject based on phenomenal and principle elucidations are 
needed in addition to the conventional applied researches. The development of charge-
storageable solar cells and artificial photosynthesis is also expected. For improved cell 
properties and industrial evolution, various fields of specialization need to be integrated. 
For the sake of integrating different disciplines, I hope for more frameworks to facilitate 
exchanges among researchers, engineers, and people who are capable of setting the 
direction of research and development.

Trends of Research and Development of Dye-
Sensitized Solar Cells

Figure 1: Prototype Models of Dye-Sensitized Solar Cell Panels 
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Figure : Prototype Models of Dye-Sensitized Solar Cell Panels
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   Space technology has potential to tackle and solve global issues. For example, proposed 
to tackle the global warming and energy issues, which are clear and present problems to 
humans, are “Earth’s sunshade” under which numerous spacecraft would be deployed 
to reduce incoming solar radiation to cool Earth and solve global warming, and “space 
solar power” under which solar power would be generated in Earth orbit where solar 
energy density is much higher than that on the ground, respectively.
   On the other hand, because of very expensive launch costs by rockets, which are our 
current space transportation vehicles, and other factors, cost aspects are one of the 
critical issues. Notwithstanding current situations, some argue that we could carry out 
space activities with far less costs if new concepts could be implemented, and thus new 
perspective for space activities would be opened. Ideas proposed to reduce launch costs 
include fully reusable space transportation systems that, unlike the U.S. space shuttle, 
could be operated like airplanes, as well as future space transportation concepts such as 
a solar power sail, MMOSTT and a space elevator that would use solar energy, Earth’s 
rotation energy and other reusable energy. Since these future systems would consume 
no or a little propellants, one could expect that such systems would reduce launch costs 
drastically, and would have potential to bring innovation to space activities.
   In the U.S., reviews are underway to rebuild an entity to create innovation for space 
activities. For Japan too to be able to conduct space activities with totally new concepts, 
without being caught with old ideas, we hope that Japan will fully engage in advanced 
research activities, and bring innovation to space activities to contribute more and 
more to our society and economy through space activities. We can also expect that 
outreaching and educating Japan’s young people, our next-generation with such research 
activities could make them more interested in science and technology.

Toward Innovation Creation for Space Activities

Figure : Combined Effect of New Technologies, Concepts and CNTs
Source : Reference[5]

(Original Japanese version: published in December 2009)

Effect of new technologies and 
concepts (without CNTs)

Effect of the use of CNTs (with no 
other changes)

Note: CNT=Carbon nanotube




