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Forecast | As alternative energy sources take center stage in the 
global economy, several attorneys from Woodcock Washburn’s 
Cleantech Group have leveraged their scientific and patent expertise 
to take a closer look at recent developments in five key cleantech 
sectors. The study, which is primarily aimed at predicting the patent 
landscape in the coming years, focused on hybrid-electric, fuel cell, 
biofuels,  solar, and wind technologies. At the heart of this study is 
a proprietary algorithm, which uses as input the number of patents 
issued—and the number of patent applications published—in a 
particular cleantech sector, as well as factors such as pendency and 
allowance rate at the United States Patent and Trademark Office.

In conducting their study, the authors compiled data for thousands of 
issued patents and published applications, which were selected based, 
in part, on keyword searches. In addition, the authors relied on the 
most recent edition of the International Patent Classification (IPC) 
published by the World Intellectual Property Organization (WIPO) 
to supplement their keyword searches. The authors believe that this 
combined approach results in the most reliable and comprehensive 
method for collecting patent data in a given area of technology.

Because market forces are in continuous flux1 and new technologies 
arise constantly,2 the analysis tools used in generating this forecast 
were designed with the flexibility necessary to incorporate ever-
changing conditions into the projections. This means that input 
parameters are constantly being evaluated for their continued validity 
and are adjusted as mandated by real-world factors. Woodcock’s 
Cleantech Group intends to publish the “Cleantech Patent Forecast” 
once a year in the third quarter.
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1 See, e.g.,  “Ill Winds Blow for Clean Energy: Cheap, and Abundant, Natural Gas Diminishes Alternative Projects’ Ap-
peal,” The Wall Street Journal, July 9, 2009, discussing the effect of greater supply and weaker demand for natural-gas on 
present and future investments in wind technologies. But see, “Vestas Says Wind-Project Demand Is on Rise,” The Wall 
Street Journal, August 19, 2009 discussing the start of an unfreeze in the wind energy sector.
 
2 See, e.g., “Wood Pellets Catch Fire as Renewable Energy Source,” The Wall Street Journal, July 7, 2009, discussing a 
source of energy not traditionally associated with clean energy technologies. See also, “Biofuel Bet Aims to Harvest Fish 
That Feed on Algae,” The Wall Street Journal, Aug. 18, 2009 discussing the use of algae from “dead zones” in the Gulf of 
Mexico as a potential biofuel. 



Wind | Wind energy can be characterized as a mature cleantech field. Even though the total number of patents in 
this sector pales in comparison to cleantech sectors such as hybrid-electric or fuel cells, wind technology has been in 
existence for several decades.

Despite being a mature technical field, the authors predict that patent filings in the wind energy sector will continue 
to grow at a steady rate over the next four years. The number of patents granted will more than double between 2009 
and 2012, from 245 to close to 600. From 2005 though 2008, General Electric Co. and German entrepreneur Aloys 
Wobben—managing director of Enercon, Germany’s top wind-turbine supplier—built impressive patent portfolios. GE, 
for example, is the number two worldwide manufacturer (by megawatts supplied) of wind turbines, only surpassed by 
Denmark’s Vestas Wind Systems. And with wind products ranging from mechanical devices to advanced electronics, 
the authors predict that GE’s strong presence in this sector will continue for the foreseeable future.

Notably, however, several other companies are making strides. Starting in the 2005-2006 time frame, three other 
European companies, Germany’s Repower Systems AG, Denmark’s Nordex AG, and Spain’s Gamesa Corporacion 
Tecnologica, significantly increased their wind energy patent filings in the United States. These three companies are 
leading European manufacturers 
of wind turbines and appear to be 
expanding their patent portfolios 
to position themselves as major 
global suppliers of wind energy 
products.

It has been predicted that of 
all the cleantech sectors, the 
wind sector will be one of the 
hardest hit by the current global 
recession. See “Ill Winds: HSBC 
Expects Wind Power Market 
to Decline in 2009,” The Wall 
Street Journal, March 9, 2009). 
Though it might be inferred that 
this negative outlook will result 
in a reduction of patent filings for 
this sector in the coming years, 
it is also axiomatic that when 
competition intensifies, so does 
innovation. Based on patent data 
available to date, the steady rate 
of growth in the patent portfolios 
of wind energy companies that 
the authors predict is likely sustainable despite the current economic conditions.
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Solar | The authors predict a bright future for the Solar Energy field. This industry sector will 
likely generate significantly higher levels of patents in the coming years. As reflected in the Solar 
Energy Forecast chart, the number of patents to be issued in the U.S. is expected to take off from about 
360 patents in 2008 to well over 900 patents in 2012. Thus, the solar energy market is set for a precipitous 
rise in the number of issued U.S. patents over the next several years, and reflects a market that is planning to 
come of age in the near future.

The future leaders in the industry include those concentrating on the development and manufacturing of highly 
efficient solar cells. For example, the authors foresee Sanyo Electric as a leader in obtaining U.S. patents in the 
coming years; Sanyo is well known for the development of the HIT solar cells, which have some of the highest 
energy conversion efficiencies for crystalline silicon-type solar cells. Also, Applied Materials is expected to 
obtain significant U.S. patents; Applied Materials has recently completed several acquisitions in the solar 
industry and is a leading manufacturer of solar equipment, including crystalline silicon photovoltaic cells. 
Finally, Hon Hai Precision Industries has recently filed numerous U.S. patent applications and is expected 
to be a major recipient of U.S. patents by 2011; Hon Hai is one of Taiwan’s biggest manufacturing 
conglomerates, and its entry 
into the solar field is by way 
of Tatung and its thin film 
solar cell technology.

As reflected in the Solar 
Energy Forecast chart, from 
2005-2008 only Boeing 
and Canon, and to a lesser 
extent, Sharp, have obtained 
a significant U.S. patent 
portfolio in the solar energy 
field. To date, the industry 
is better categorized as one 
where many participants 
have obtained a few U.S. 
patents. As reflected by 
the data, with the expected 
growth in this industry 
there will be new dominant 
players. 

Copyright 2009 Woodcock Washburn LLP. All Rights Reserved. 
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Biofuels | Historically, investment and public interest in biofuels have been directly proportional to the price 
of oil. When crude oil hit a peak of $146 per barrel in July of 2008, biofuels—and in particular ethanol—became 
a topic of interest in the United States. Based on the number of patents granted and on the number of patent 
applications filed in recent years, the biofuels cleantech sector, has all the characteristics of a nascent field. As 
shown in the Biofuels Forecast chart, to date, there are no clearly dominant players with well established biofuel 
patent portfolios. However, based on the number of patents projected to be issued from 2009 through 2012, the 
biofuels sector seems to be entering a significant growth phase.

For the year 2009, the authors predict that some 189 biofuel patents will be issued. This represents a 100% 
increase when compared to the year 2005. The 2009 number is likely to almost triple by 2012 when 
approximately 530 biofuel patents are expected to be granted. Notably, the biofuels cleantech sector is not 
dominated by a handful of companies or institutions, and instead, patent filings come from a very broad and 
diverse group. Biofuel patent holders and filers range from oil companies such as ConocoPhillips, Exxon 
Mobil, Chevron and Shell to suppliers of industrial equipment and electronic devices such as Siemens and 
Bosch.

In terms of what can 
be expected in the near 
future, General Electric 
and Novozymes (a unit of 
Denmark’s Novo Nordisk 
Foundation) are expected 
to become significant 
contributors to the 
development of biofuels in 
the next four years. GE is 
focusing primarily on the 
development of technologies 
that allow turbines to run on 
biofuels while Novozymes 
focuses on enzymes 
necessary for the production 
of cellulosic ethanol, i.e., 
ethanol produced from plant 
cell walls as opposed to 
plant sugars or starches. 
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Hybrid-Electric | As to be expected, the hybrid-electric patent sector is dominated by the major automotive 
manufacturers and their suppliers who seek to protect their positions in the fuel-efficient auto industry niche. For 
example, as reflected in the Hybrid Forecast chart, from 2005 to 2008, the major patent recipients include Honda, 
Ford, GM, Toyota, and Nissan. Auto parts suppliers are also prominent on the list, including Denso and Hitachi. 
Denso supplies high output control units that boost battery voltage and also battery cooling systems that are used 
in Toyota’s Lexus LS600 models. Hitachi develops lithium-ion batteries for GM.

With respect to the future, as reflected in the Hybrid Forecast chart, the authors predict that Toyota will 
obtain the most issued U.S. patents in the hybrid-electric field through 2012. Toyota’s strategy to accumulate 
a strong patent portfolio to protect its fuel-saving technology has recently been reported by the Wall Street 
Journal (See “Toyota Builds Thicket of Patents Around Hybrid To Block Competitors,” The Wall Street 
Journal, July 1, 2009). Ford is also expected to continue to be a dominant player, but its patent filings 
reflect a significant drop-off in issued patents starting in 2012. In contrast, GM and Honda are expected 
to increase their portfolio of 
issued patents through 2012.

Overall, the hybrid-electric 
market is still exhibiting 
strong growth as reflected 
in the expected number of 
U.S. patents to be issued. 
In 2008, the authors totaled 
approximately 750 patents in 
the sector, but that number 
is expected to essentially 
double to about 1450 patents 
by the year 2012. These 
data reflect that the hybrid-
electric market has yet to 
fully mature. 
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Fuel Cell | The future for the fuel cell patent sector can be characterized as being split between the major 
automotive manufacturers and major Japanese manufacturers concerned with developing DMFCs (direct 
methanol fuel cells).

For example, as reflected in the Fuel Cell Forecast chart, from 2009 to 2012, the authors predict that the major 
patent recipients will include Honda, GM, Toyota, and Nissan on the automotive front, and Samsung and Toshiba 
on the DMFC front. The clear strategy for companies in the automotive industry is to accumulate a strong patent 
portfolio to protect their fuel-saving technology as recently reported by the Wall Street Journal (See “Toyota Builds 
Thicket of Patents Around Hybrid To Block Competitors,” The Wall Street Journal, July 1, 2009). Honda was found 
to be high on the list from 2005-2008, and is expected to remain very competitive for issuing patents in the sector 
through 2012. GM has also received numerous patents in this area in the past, but its patent filings are dropping off 
somewhat as reflected by its lower than usual anticipated patents to be issued in 2012. Toyota, who also has a strong 
presence in the Hybrid patent field, has in the past been a leader in this area and is expected to remain so through 
2012. 

On the DMFC side, two 
major players – Toshiba and 
Samsung – have emerged as 
predicted dominant players 
in the future. Toshiba is 
developing DMFCs for 
notebook PC applications 
and for use in cell phones. 
Samsung has reported 
developing DMFCs for 
military use to power military 
electronics for short periods 
of time.

Another significant player 
in the fuel cell market in the 
future is Canon, the camera 
manufacturer. Canon is 
developing fuel cells to be 
used in its cameras.

Overall, the fuel cell market 
is a relatively mature one that 
is expected to show moderate 
growth (on the order of 15-
20%) through 2012.
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