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THE THREE R&D ESTATES…
ALL CONTRIBUTE TECHNOLOGY TO ENERGY INITIATIVES.
THE WORLD IS WORKING TO FIND SOLUTIONS.
Wind, Sun and Waves
Wind power, solar power and marine power (sea wave and
tidal energy capture) are ramping up their potential
contribution to a sustainable power future. This short
review is a first look at who is participating and where they
are situated around the world.
The Three R&D Estates
If you think that watching out for your direct competitors
is enough, you may be underestimating the contributions
of the other 2 R&D estates. All have their place in
bringing global changes in how we provide electric power
to the world in a sustainable way.
•

Companies with a larger presence in the field do their
share of innovation, but they also do the heavy lifting
that scales up technology and effectively brings it to
the public.

•

Companies with a smaller presence in the field are
research engines either arising from minor activity
within large companies, from large company spin-offs
done to permit improved R&D focus, or from
independent entrepreneurial start-up activity.

•

Academic and government R&D groups have the
freedom to test the newest ideas and suggest the
pathways for the future.

From the pie charts covering the solar-wind-marine
collection of 12,000+ inventions, it is easy to see that a few
larger entities (n=57) contribute about half the inventions.
In contrast, there are many smaller entities (n=1685) that
also contribute very substantially to innovation, although
individually they have only small numbers of inventions.
Likewise, the academic or government entities (n=173)
have small numbers of inventions, but because of their
freedom from commercial pressure, they may have
foundational or leading edge patents.
Effective use of all these sources of innovation will be
needed to find successful power options in a reasonable
time frame.
Interest in Power from Wind, Sun and Waves
In the last decade, inventive activity in each of the three
technical areas has generally increased, although work on
solar power may be less aggressive recently.

Since patent filing is a surrogate marker for R&D activity,
a worldwide collection of patents and applications in the
area of wind, solar and marine power can be used to look
at the 3 R&D estates and characterize their contributions.
Absolute numbers of inventions are on the right, while
normalized time trends (% of total) are on the left.

Activity in wind, solar, and
marine technology has
progressed to installations
that successfully generate
electricity and transfer it to
the power grid. Among other
things, the feasibility of each
technology depends on the
features of the installation
sites. R&D often originates
and is protected in those
parts of the world where the
installations would be
practical.

Global Interest in Alternative Energy
To visualize the change in pace in the subject areas worldwide, two time periods were compared, “THEN” which is
the number of inventions between 1997-1999; and
“NOW”, which is the number of inventions between
2006-2088 YTD. The numbers reflect original filings, i.e.
the country or regional office where the invention was first
filed.
China It may be a surprise to see China listed first, but
Chinese inventions are increasing rapidly in almost every
field. All 3 areas of wind, solar and marine are
represented currently, with wind dominating.
Japan The number of Japanese inventions is high and
holding fairly steady. What is notable is a switch in
emphasis from solar to wind, as well as a decrease in

United States US inventions are ramping up quickly in all
three energy areas.
Germany German inventions are increasing in wind and
marine, and decreasing in solar.
Korea Korean inventions are taking off rapidly, but are still
far below China and Japan. Wind energy predominates.
United Kingdom (GB) UK inventions are increasing in the
area of wind and marine, with negligible solar. The
emphasis on marine is at least partly a result of abundant
installation potential in the UK.
Europe The inventions “originating” in the European office
arise in various European countries., although most
German inventions are filed first in the German office. In
Europe generally the emphasis is on wind energy.

Many countries around the
world, particularly those with
natural resources in the form
of prevailing wind corridors,
unimpeded sunlight and
aptly structured coastlines,
see themselves as hosts for
alternative energy solutions.

interest in marine energy.

Protection is More Widespread than R&D
Regardless of where the technology originates, inventions
are protected in the areas where they might be used. The
pie chart shows that there are many additional countries
where protection is being sought by entities who hope to
obtain some exclusivity in their target markets. The
number of PCT (World) applications is relatively high.

One of the issues associated
with all the technologies is
the infrastructure for
delivering generated power
to the grid. Additional
technlogies are arising to
help with this feasibility
aspect of alternative energy
development. Among the
contributors here are GE and
Siemens.

Mapping of Technology
The 12,000+ inventions in the collection can be organized
by text mining to provide a visual map of the technical
areas that are covered. On the right, the map was probed
to find inventions related to wind, solar and marine power
generation. Each dot represents one invention. The larger
view of the map outlines the three areas of interest, and
points out an area of strong overlap between wind and
marine technology, which both use turbines with rotors,
stators and controller elements. Solutions found in one
area may be applicable in the other.

Wind Power in the Three Estates
Larger and smaller companies that rise to the top of the invention list are given here, with
emphasis on recency of activity. The top invention owners in each of the three estates are
are ranked to emphasize those that are new entrants to the technical area.

Wind Power Players
Among the larger entities, GE and Mitsubishi are
leaders in overall holdings, and have been
contributing to this field for a long time, but of the
two, GE has a greater recent emphasis on wind
energy technology. Enercon (Aloys Wobben) is a
maturing small company that was a technology
founder, but it has relatively few new inventions.
Among smaller entities, the recent entrants are
perhaps unexpected, emphasizing the utility of
segmentation to find caches of useful technology
that ordinarily might be overlooked. Vestas Wind
Systems is in litigation regarding its activity in this
field.
The academic-government entities at the top of
the list show how heavily Chinese universities are
invested in technology development.

Wind Power Invention Landscape
A text-mining map containing the wind energy inventions provides more detail on the
activity in this field. The US-based inventions are highlighted on the map, and the
inventions dealing with connecting wind power installations to the grid are also
highlighted. The preponderance of the grid inventions are from US sources (white dots),
among them GE, Vestas and Clipper Windpower.

Solar Power in the Three Estates
Larger and smaller companies that rise to the top of the invention list are given here,
with emphasis on recency of activity. The top invention owners in each of the three
estates are are ranked to emphasize those that are new entrants to the technical
area.

Solar Power Players
None of the larger players in this field have been as
active recently as they were in the past Research in
solar power was very intense in the periods 20002005, and has diminished, particularly in Japan.
The largest holdings are with Canon, Sharp and
Sanyo.
Some of the newer work among the smaller
entities is focused on the use of less silicon and on
improving thin films to increase the yield of
electricity.
Academic and government interest in this area is
less China-dominated, and includes institutions
from the US, Japan, Switzerland, Germany and
Korea as well. Research covers nanotubes and dyeenhanced solar cells.

Solar Power Invention Landscape
A text-mining map containing the solar energy inventions provides more detail on the
activity in this field. Technical areas of recent interest are highlighted on the map. Thin
films are the flexible format for solar cells that uses less silicon, making them less
expensive. The problem to be solved with thin films is efficiency. Dye-sensitized solar cell
inventions are also highlighted and the overlap between the two technologies is indicated
by the white dots. Much of the dye technology arises in Korea and Japan.

Marine Power in the Three Estates
Larger and smaller companies that rise to the top of the invention list are given here,
with emphasis on recency of activity. The top invention owners in each of the three
estates are are ranked to emphasize those that are new entrants to the technical
area.

Marine Power Players
A specialty company, Ocean Power Technologies,
has the most inventions in this collection. Most of
the other large companies are experts in turbine
technology or are shipbuilders.
Smaller entities include many specialty companies
and think tanks.
The academic-government group is not completely
dominated by Chinese institutions, but they are a
strong presence among mostly Asian universities.

Marine Power Invention Landscape
A text-mining map containing the marine energy inventions provides more detail on the
activity in this field. A variety of methods for extracting wave energy exist, some employing
submerged turbines, others using wave oscillations and other methods. The method
highlighted on the map uses wave oscillations to compress air to drive mechanical
elements and generate rotatory motion.

Putting It Together
Good practice dictates that diverse contributing technologies suited to commercially
successful power generation should be combined regardless of where they arise. Patents
allow the originators to benefit while permitting the technology to be transferred through
business transactions. The object of this brief review was to show how actively patents are
developing in this field, and to encourage systematic review of patents to allow the best
technologies to find both commercial backing and the most effective development paths.

Content and Tools used in the preparation of this review
include the Derwent World Patent Index, now including
Chinese content, Thomson Data Analyzer™, and
Thomson Reuters Aureka™ with ThemeScape™

