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The shift to “better” technology may have a social mandate, but it can 

be delayed due to entry barriers like switching costs or startup costs.  
Energy is a particularly good example of a sector facing such challenges. 
To encourage the switch to more efficient, less polluting, domestic energy 
sources, governments across the globe provide a push with research 
funding or specific market interventions like tax incentives and use 
requirements. Notably, the acceleration of green energy technology has 
been accompanied by a surge in private patent rights.  The issues related to 
such an increasingly crowded innovation space have been described in the 
literature and are generally understood by firms and policymakers.  
However, the politically charged nature of green technology may give rise 
to a unique and somewhat novel problem in the developed world: an 
abdication of the technology landscape by a nation that unilaterally reduces 
or eliminates support. 

This paper will explore a scenario in which a developed country’s 
domestic industry becomes hemmed in by foreign-owned patents.  Referring 
to it as inverse enclosure, this work describes a legal landscape that is 
defined by a nation, but captured by others.  It is essentially the inverse of 
the IP enclosure confronting developing countries. This paper articulates a 
mechanism for inverse enclosure and posits that it may impact technology 
innovation and constrain access. A framework for managing the patent 
landscape is presented as a partial shield against enclosure.  Given the 
importance of technology areas like alternative energy, understanding the 
risks of inverse enclosure is necessary for both industry and government. 
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INTRODUCTION 
 

 In the constant search for better technology, we prefer to rely on the 
market.  Change will come when demand shifts in response to emerging 
needs or more attractive innovation.1  The impetus to change may be based 

                                                
1 Rogers lists four main elements in the consumer acceptance side of innovation 
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on a number of factors, such as the relative advantages of the innovation 
(e.g., economic benefit), or it may be influenced by social considerations 
such as fair labor practices in manufacturing.2  However, in some cases, the 
shift may be delayed due to entry barriers like switching costs or startup 
costs.  Even if, in the abstract, people might agree that a particular 
technology is a preferable alternative, the overall economic and social 
environment places a thumb on the scale and prevents change.  In this 
situation, government is often viewed as the optimal means for overcoming 
the barriers.   

Transportation energy is perhaps the clearest example of a market in 
need of government intervention to induce change. It is one in which more 
socially beneficial technologies exist, yet are not preferred. Fossil fuels 
contribute significantly to greenhouse gases3 and are sourced, in part, from 
less politically stable regions of the world.4  Additionally, the world has 
seen substantial volatility in oil prices over the last five years.5 Viable 
“green” alternatives exist in the form of electricity and renewable fuels.6  
However, the alternatives tend to be more expensive, hobbled with 
production limitations or require significant changes in distribution 
infrastructure.7  Waiting for the more beneficial technologies to achieve 
competitive parity may cause an inordinate amount of suffering down the 
road.8  Thus, many believe that the market should be subsidized to ensure 
that renewable energy technologies are viable now. 

                                                                                                                       
diffusion: (1) the innovation, (2) the communications channel, (3) time for diffusion and 
(4) the social system supporting diffusion.  EVERETT M. ROGERS, DIFFUSION OF 
INNOVATIONS 11-30 (5th ed, 2003) 

2 These are qualities that Rogers would term innovation and social structure. Id.  Fair 
trade coffee is a good example of a socially better product that is purchased without 
objective benefits, and indeed generally is an economic detriment. 

3  INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (IPCC), CLIMATE CHANGE 
2007: SYNTHESIS REPORT 36-41 (2007).   

4  COUNCIL ON FOREIGN RELATIONS, NATIONAL SECURITY CONSEQUENCE OF U.S. OIL 
DEPENDENCY 22-23 (2006). 

5   Energy Information Admn., Daily Cushing, OK Crude Oil Future Contract 1 
(released June 15, 2011), 
http://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RCLC1&f=D (noting the 
increase in crude oil price as compared to one year ago). 

6   See generally U.S. Dept. of Energy, Alternative Fuels and Advanced Vehicles Data 
Center (last updated Feb. 9, 2011), http://www.afdc.energy.gov/afdc/fuels/index.html 
(detailing alternative transportation fuels and providing an assessment of viability). 

7   David C. Mowrey et al., Technology Policy and Global Warming: Why New Policy 
Models are Needed (or Why Putting New Wine in Old Bottles Won’t Work, 39 RESEARCH 
POL’Y 1011, 1013 (2010); Joshua P. Fershee, Struggling Past Oil: The Infrastructure 
Impediments to Adopting Next Generations Transportation Fuel Sources, 40 CUMBERLAND 
L. REV. 87 (2009). 

8   Mowrey, supra note 7, at 1013. 
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Government intervention in green transportation energy is no mere 
hypothetical; it has already substantially transformed the market.9  
Subsidies support research and development directly in the form of grants 
or national innovation centers, like the National Renewable Energy 
Laboratory (NREL).10  And incentives and mandates expand the market for 
renewable fuels, encouraging increased R&D to develop the best 
technology to take advantage of subsidized demand.  It is fair to say that 
many firms and available technologies owe their existence to the current 
scheme of private-public partnership. 

Of course, the push for technological change can create problems as 
well, and intellectual property is an important area of concern. As 
technology is driven ahead, the resulting innovative information is captured 
through patents as firms hope to exploit their technology by excluding 
others.11 The acquisition of patents proceeds in unregulated parallel to 
government-supervised subsidies.  In essence, firms use private rights to 
capture a space that is being cleared by the government.  This may result in 
hold-ups by patent owners engaging in rent-seeking behavior.  The impact 
on vulnerable populations may be particularly severe.  Professor Peter Yu 
usefully characterized such intellectual property capture as “enclosure,” and 
the concept is applicable here as well.12  The consequences of enclosure are 
often overlooked, and it is widely acknowledged that analysis of the 
intellectual property environment is essential to identify problems on the 
horizon.   

But there is reason to believe that a significant gap exists in our 
understanding of the role of intellectual property in emerging technologies. 
The traditional analytical framework may be inadequate in contexts like 
transportation energy.  Typically, one assesses the landscape by identifying 
relevant patents, their owners and the extent of portfolio control.  If firms 
are engaging in consolidation of rights, technology walls can be predicted 
and addressed. However, it may be equally important to consider the impact 
on developed countries that abdicate leadership in intellectual property 

                                                
9   Nicholas A. Ashford & Ralph P. Hall, The Importance of Regulation-Induced 

Innovation for Sustainable Development, 3 SUSTAINABILITY 270, 276-81 (2011). 
10  National Renewable Energy Laboratory, About NREL (last updated, May 24, 

2011), http://www.nrel.gov/about/. 
11   For example, consider the second-place winner of the Wall Street Journal’s 2011 

Technology Innovation Awards, Joule Unlimited Technologies.  See Michael Totty, A 
Faster Path to Biofuels, WALL ST. J. ONLINE, Oct. 17, 2011.  The company has created 
genetically engineered organisms that secrete ethanol, diesel fuel and other hydrocarbons.  
A search of the USPTO’s full text patent database reveals that the company has received 
seven patents on the technology in the last year. 

12  See generally Peter K. Yu, The International Enclosure Movement , 82 IND . L.J. 
827 (2007). 
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capture and become “inversely enclosed.”  For example, foreign companies 
and governments may own U.S. patents.  Hold-up control of a technology 
by entities outside the U.S. may occur when such governments have 
focused greater R&D resources in an area.  In essence, control over private 
technology rights becomes a national security issue as well as one of 
economic security.  For that reason, it is essential that the acquisition and 
enforcement of patent rights be taken into account in energy policy making. 

This article will describe a scenario of energy technology capture 
and explore the optimal responses from a domestic policy perspective.  
Other works have considered intellectual property and alternative energy or 
climate change as it relates to North-South (developed-developing) country 
relationships, but have generally ignored the possibility that an 
industrialized nation like the U.S. could be impacted by enclosure.  The 
article will begin in part I by articulating the importance of government 
subsidy in shaping the renewable energy transportation fuel market.  In part 
II, the article will address the often-overlooked impact of the intellectual 
property landscape.  In part III, the article will describe the phenomenon of 
inverse enclosure, wherein reduced or neglected domestic funding of an 
area of high interest can lead to foreign capture.   In part IV, the article will 
suggest a framework for managing the IP landscape for energy security.  
Although inverse enclosure is not an inevitable future, the article concludes, 
the consequences are sufficiently severe to merit serious attention now. 

 
I. RESHAPING THE LANDSCAPE BY DRIVING TECHNOLOGY 

 
 Energy markets related to transportation fuels are generally quite 

competitive and efficient.  There are several sources for gasoline and diesel 
fuel, and the profit margins for retailers are usually quite low.13  Although 
there is cartel behavior by OPEC producers, the higher costs enter the world 
oil market and impact competition refiners equally.14  And even those cartel 
costs have a limit, as producers have an interest in maintaining a high level 
of oil use and work to respond to demand rather than extort.15  Even though 
oil prices experience a significant peak in the first part of the 21st century, 

                                                
13  Nat’l Assoc. Convenience Stores, How Do Retailers Get – and Sell – Gasoline? 

(Feb. 2, 2010), 
http://www.nacsonline.com/NACS/Resources/campaigns/2010GasPriceKit/Pages/HowDo
RetailersGetGasoline.aspx 

14  See U.S. Energy Information Admin, Primer on Gasoline Sources and Markets, 
http://www.eia.gov/neic/experts/contactexperts.htm (last visited June 21, 2011). 

15  See Benoit Faucon, OPEC Chief: No Oil Spike, WALL ST. J. ONLINE, June 16, 2011 
(quoting OPEC’s general secretary, Abdalla Salem El-Badri statement that “Any customer 
who will go to an of member countries, ask for more oil, they will get it.”). 
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they have settled down a bit16 and petroleum based fuels are competitive. 
 If one wished to introduce a new type of fuel into this environment, 

it would need to have very low production and transportation costs.  This is 
particularly true in countries like the United States that do not heavily tax 
transportation fuels.17  For example, in the U.S., the price of gasoline 
recently reached a high of about $4.00 per gallon (but prices immediately 
decreased). 18  Adjusted for inflation, this is only slightly higher than peak 
prices in the early 1980s.19  In addition, gasoline and diesel fuel are quite 
energetic for their weight.  Because alternative fuels may not have the same 
energy output, they could actually be a worse value at the same price.  For 
example, ethanol has only about two-thirds of the energy of an equivalent 
volume of gasoline,20 a fact that must be taken into account when 
comparing prices. 

 Existing transportation fuels also have a well-established 
distribution system that involves specifically designed pipelines, transport 
vehicles and distribution points.21  Introducing an alternative fuel in a 
substantial fashion involves breaking into that distribution system.22  The 
more easily an alternative can simply “drop in” to the current system, the 
better.23 But fuels that can drop in are not necessarily the cheapest or 
beneficial in terms of other social/political goals, such as reducing 
greenhouse gas emissions. 

 Certainly, one way to negotiate the harshness of such a highly 

                                                
16   See U.S. Energy Information Admn., supra note 5. 
17  Thomas Sterner, Fuel Taxes: An Important Instrument for Climate Policy, 35 

Energy Pol’y 3194, 3197 (2006) (reporting statistics from the International Energy 
Administration that selected countries in western Europe impose a 50-103 cent tax on gas, 
while the U.S. imposes only a 10 cent tax). 

18  U.S. Energy Information Admin., Gasoline and Fuel Update (June 20, 2011), 
http://www.eia.gov/oog/info/gdu/gasdiesel.asp. 

19 U.S. Energy Information Admin., Short-Term Energy Outlook – Real Energy Prices 
(June 7, 2011), http://www.eia.gov/emeu/steo/realprices/ (Prices reached a peak of $3.41 in 
adjusted prices in 1980-81., which is higher than at all times but the peak in third quarter of 
2008 and 2011). 

20  U.S. ENERGY INFORMATION ADMIN, BIOFUELS IN THE U.S. TRANSPORTATION 
SECTOR, table 12, (Feb. 2007). 

21 U.S. Pipeline and Hazardous Materials Safety Administration, General Pipeline 
FAQs (last updated, Aug. 29, 2007), 
http://www.phmsa.dot.gov/portal/site/PHMSA/menuitem.ebdc7a8a7e39f2e55cf203105024
8a0c/?vgnextoid=a62924cc45ea4110VgnVCM1000009ed07898RCRD&vgnextchannel=f7
280665b91ac010VgnVCM1000008049a8c0RCRD&vgnextfmt=print 

22  See MASAMI KOJIMA ET AL., CONSIDERING TRADE POLICIES FOR LIQUID BIOFUELS 
16 (2007) (describing the difficulty of introducing ethanol into the petroleum pipeline 
system). 

23  U.S. ENERGY INFORMATION ADMIN., ANNUAL ENERGY OUTLOOK 2011, p. 11 
(hereinafter EIA 2011 OUTLOOK) (describing the advantage of drop-in fuels). 
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competitive market is to simply demand that consumers use an alternative.  
An excellent example of this approach is the one adopted by the Brazilian 
government in the 1970s. 24 In response to the oil shock of the early 70s, 
Brazil enacted the National Alcohol Program that mandated the production 
of cars that ran solely on ethanol, as well as an ethanol distribution 
system.25 Although its requirements were eventually relaxed, Brazil 
shoehorned a reliance on ethanol as an automotive fuel that still has a 
substantial impact today.26 

However, such a heavy-handed approach is politically problematic 
in most developed economies, particularly the United States. Such 
governments have refrained from relying primarily on mandates, instead 
favoring subsidies that make desired technologies more competitive.27   

  
A.   Subsidies that Replace the Market  

 
Generally, preferred initiatives seek to put alternative technologies 

on par with the existing sources in hopes that the combination of 
competitive pricing and social benefits will attract consumers and bring the 
new fuels over the hump.  These efforts can be focused far upstream by 
pushing basic research and development or downstream by encouraging 
manufacture, distribution and use.  Of course, mandates can still play a role, 
and the environment for most renewable technologies is a mixture of 
incentives (see Figure 1).   

 
  

                                                
24  Gordon Feller, An Overview of Ethanol and Biodiesel Production in Brazil, Ethanol 

Producer, Nov. 2006, http://www.ethanolproducer.com/article.jsp?article_id=2466 
25 Id.; JOHN H. BARTON, INTELLECTUAL PROPERTY AND ACCESS TO CLEAN ENERGY 

TECHNOLOGIES IN DEVELOPING COUNTRIES 13 (2007) 
26   Feller, supra note 24:  

[T]he Proalcohol program left a long-term legacy of a dedicated ethanol-
handling infrastructure, an ethanol powered automotive fleet (although the share 
of the fleet powered by ethanol fell steadily during the [1990s]), and continued 
production of both gasoline- and ethanol-fueled automobiles 

27  See Giovanni Sorda et al., An Overview of Biofuel Policies Across the World, 38 
ENERGY POL’Y 6977, 6979-81 (2010) (providing an overview of U.S. biofuel policy, and 
noting that the blending mandate that falls on distributors as the only compulsory use 
requirement). 
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Figure 1 
 

Nature of Federal and State Incentives  
for Renewable Transportation Fuel28 

 
 
 The effectiveness of the various subsidies is not always immediately 

evident.  Research and development grants will take years to produce 
results and may be subject to political challenge mid-stream.29  Tax 
incentives and loan guarantees may not be sufficiently attuned to thread the 
needle between incentive and protectionism in promoting viable 

                                                
28 This figure was derived from information available at U.S. Dept. of Energy, 

Alternative Fuels and Advanced Vehicles Data Center, Federal & State Incentives and 
Laws, available at http://www.afdc.energy.gov/afdc/laws/ (last visited Jan. 16, 2012).  
Fuel-specific details appear at Appendix A, infra. Additional information on the nature of 
energy subsidy can be found in Jeremy de Beer’s recent work, Multi-Level Governance of 
Biofuels (Feb. 28, 2011) (on file with author) 

29  RONALD STEENBLIK, BIOFUELS – AT WHAT COST? GOVERNMENT SUPPORT FOR 
ETHANOL AND BIODIESEL IN SELECTED OECD COUNTRIES 4 (2007), available at 
http://www.globalsubsidies.org/files/assets/oecdbiofuels.pdf (providing recommendations 
for biofuel policy based on current subsidy systems) 
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Tarriff	  on	  Importing	  Ethanol	  
(expired	  2011)	  
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enterprises.30  And use mandates work only when sufficient supply exists. 31   
Recent studies have attempted to parse the impact such programs.  For 
example, using patent counts as a proxy for innovation, Karmarkar-
Deshmukh and Pray assessed the effectiveness of biofuel innovation 
policies.32  They determined that federal research grants had a substantial 
positive effect, but tax credits and mandates were insignificant. 33  They 
also found that oil prices played a significant role,34 which serves as a 
reminder that the competitive nature of current fuels is always a factor. 

 Even in the face of powerful incentives, progress may fall short of 
expectations.  A primary example is the cellulosic biofuel use mandates 
created as a result of the 2007 Energy Independence and Security Act 
(EISA)35 and administered by the U.S. Environmental Protection Agency.36 
In 2011, the law mandated that transportation fuel blenders use one hundred 
million gallons of ethanol produced from cellulosic feedstocks.37  However, 
commercial production in the U.S. was much lower than expected, leading 
the EPA to reduce the mandate to a mere 6.5 million gallons.38  Industry 
observers expect future mandates to be similarly cut back.39  Even with the 
cutbacks, production has lagged, leading to fines for failing to use fuel that 
does not exist.40 Technical and economic difficulties create barriers that 
even government subsidies cannot always overcome. 

Overall, the evidence suggests that U.S. subsidies have had an 
impact and resulted in a more robust renewable fuel industry.41  Whether 

                                                
30  Id. at 5-6 
31  Id. 
32  Rupa Karmarkar-Deshmukh & Carl E. Pray, Private Sector Innovation in Biofuels 

in the United States: Induced by Prices or Policies?, 12 AGBIO FORUM 141 (2009). 
33   Id. at 146. 
34   Id. at 147. 
35  Pub. L. No. 110-140, 121 Stat. 1492 (2007). 
36  See U.S. Environment Protection Agency, Summary of the Energy Independence 

and Security Act (last updated, March 2, 2011), 
http://www.epa.gov/regulations/laws/eisa.html (describing EPA’s responsibilities under 
EISA). 

37  Pub. L. No. 110-140, 121 Stat. 1523 (2007) (cellulosic biofuel table). 
38  Regulation of Fuels and Fuel Additives: Changes to Renewable Fuel Standard 

Program, 75 Fed. Reg. 14675 (Mar. 26, 2010). 
39   EIA 2011 OUTLOOK, supra note 23, at 83 (noting that the cellulosic biofuel 

requirement has been revised in 2010 and 2011, and will likely be revised further in the 
future). 

40   Matthew L. Wald, A Fine for Not Using a Biofuel That Doesn’t Exist, NY TIMES, 
Jan. 9, 2012, at B1 (“Penalizing the fuel suppliers demonstrates what happens when the 
federal government really, really wants something that technology is not ready to 
provide.”). 

41  DOUG KOPLOW, GOVERNMENT SUPPORT FOR ETHANOL AND BIODIESEL IN THE 
UNITED STATES, GLOBAL STUDIES INITIATIVE 1-3 (2007) 
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the success is efficient in terms of its economic cost and likelihood of 
creating firms that are ultimately sustainable is an open question.42  But in 
the face of this success, there can be unforeseen spillover effects.  In some 
cases, the negative impact of the externalities may outweigh the benefits of 
driving the development of the alternative technology. 

 
B.   Characterized Shortfalls and Externalities 

 It is well known that costs are associated with new technologies, and 
it is probably fair to say that no step forward has occurred without some 
associated harm.  Normally, the market would address such harm by 
creating the appropriate economic and social incentives to minimize the 
costs, applying an appropriate discount to the value of the new technology.  
Pharmaceuticals are a good example.  It is well understood that every new 
approved drug represents a balance between the risks and benefits of the 
treatment.43  A failure to investigate and mitigate the harm can result in 
substantial liability.44 

 However, when the market is effectively replaced by government 
incentives, we loose a part of the feedback mechanism.  The shortfall may 
emerge unchecked until a great amount of harm results.  Although 
commentators have identified a wide variety of issues, the most commonly 
noted can be generally categorized as either technology development or 
social/political impact. 

 
1.  Sub-optimal Technology  

 In favoring certain types of technology, government pushes the 
science along a particular path.  To be sure, there can be advantages in 
being a first mover on an important technological shift.45  However, though 
the development path may be based on the best evidence of what the future 
should look like, it is inherently difficult to predict ex ante the best future 
technology.  When it becomes clear that that the driven technology is not 
the one that best fits society’s needs, switching costs may make it difficult 
to quickly undue the harm.46 

                                                
42  Id. (noting that capacity for biofuels may be expanding faster than demand). 
43   See Daniel R. Cahoy, Medical Product Information Incentives and the 

Transparency Paradox, 82 IND. L.J. 623, 627-28 (2007). 
44  Id. at 637-69.  
45   ORGANIZATION OF ECONOMIC COOPERATION AND DEVELOPMENT (OECD), 

COMPETITION, PATENTS AND INNOVATION 38 (2006) [hereinafter OECD INNOVATION 
STUDY]. As stated in the report: 

Being the first mover may also bestow a special reputation on a company 
that competitors can never achieve for themselves, therefore making customers 
willing to pay a price premium for the first mover’s products 

Id. 
46  Id. at 211. 
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 A suboptimal technology could be one that simply turns out to be 
inferior to a later developed alternative, or even ultimately unworkable.  
The push for such technologies may be based on an erroneous inclination 
toward certain advancements.47  Nuclear powered aircraft are a good story 
in this regard.  In the 1950s, as part of a program to spread the miracle of 
atomic power as widely as possible, the U.S. government engaged in a 
project to develop nuclear powered aircraft.48  Dispute substantial 
investment — the program is believed to have cost over $1 billion — 
nuclear powered aircraft were never successfully developed.49   Of course, 
today, the idea of flying nuclear reactors sounds risky at best, insane at 
worst.  But at the time, the full dangers of atomic energy were 
underappreciated,50 and the push to transfer nuclear technology to civilian 
use and develop it into cheap, efficient energy was at a premium.51 

 Another type of subobtimal technology might be that which simply 
does not mesh with the public’s preferences.  No matter how much 
development and marketing is employed, a product must still win over the 
consumer if it is to be introduced into the market. And example of this issue 
might be early electric cars and the problem of “range anxiety.”52  While 
studies have shown that the average American drives less than forty miles a 
day in the course of a commute, consumers are still skeptical of fully 
electric cars out of fear that they could leave one stranded in an unusual 
driving situation.  This anxiety has played a role in limiting the viability of 
electric cars.53  Not until the emergence of the gas-electric hybrid did 
consumers feel confident enough to take a risk on such technology. 

 Settling on a sub-optimal technology could reach farther than the 
impacting the national market; it could hamper a country’s international 
competitiveness. Companies that are compelled to use a standard that the 
rest of the developed world has shunned may be less willing to invest and 
develop tied products.54  Or if they do, they may find themselves 

                                                
47  Gary E. Marchant, Sustainable Energy Technologies: Ten Lessons from the History 

of Technology Regulation, 18 WIDENER L.J. 831, 836-40 (2009).  Marchant provides 
several other problems that can occur in careless regulation of technology innovation. 

48   Karen A. Frenkel, Resuscitating the Atomic Airplane: Flying on a Wing and an 
Isotope, SCI. AM., Dec. 5, 2008, at __. 

49   Id. 
50   Nester M. Davidson, Constitutional Mass Torts: Sovereign Immunity and the 

Human Radiation Experiments, 96 COLUM. L. REV. 1203, 1226-28 (1996) (describing the 
U.S. government’s various human radiation experiments). 

51 Frenkel, supra note 48, at __. 
52   Clive Thompson, Batteries Not Included, NY TIMES, Apr. 19, 2009, at MM44. 
53   Id. (“According to studies by the Bureau of Transportation Statistics, almost 80 

percent of American commuters travel less than 40 miles a day to work and back.”) 
54   The impact of a unique standard is not necessarily negative.  In some 

manufacturing industries, there is data to suggest that standards have a positive effect of 
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outcompeted across the globe.  Moreover, if the suboptimal technology 
standard imposes costs higher than those of alternatives, it can operate like a 
tax on domestic business. 

 
2.   Social and Political Spillovers 

 In addition to potentially limiting optimal technology choices, 
driving technology forward without sufficient market input could lead to a 
lack of attention to the social and political impacts.  A technology that 
results in more harm than the public considers acceptable could be adopted 
at an early stage.  Again, this is a potential outcome in any instance of 
technological progress, but the possibility of harm would seem to be 
exacerbated when public input is reduced.  

 The classic case is the recent food crisis that was attributed to the 
increased reliance on food crops for producing ethanol.55  Although fuel 
ethanol is not directly produced from crops that are used in the human food 
supply, the greater use of animal feed crops for energy means pressure on 
the land and increased prices for animal products.56  Lately, there has been 
some disagreement as to the extent that ethanol production impact food 
prices, and there is evidence that the relationship was initially 
exaggerated.57 Still, the notion that a singular focus on energy could lead to 
an unintended, negative impact on food has been reasonably accepted.   

 Typically, the market provides some avenues for accounting for 
externalities.  When the public becomes aware of spillover effects that make 
one product less desirable than another, they exhibit a purchasing 
preference for the more “responsible” product.   A good example of this 

                                                                                                                       
communicating national preferences when products are differentiated due to consumer 
preference.  See Johannes Moenius, Information versus Product Adaptation: The Role of 
Standards in Trade 21-24 (Feb. 2004), http://ssrn.com/abstract=608022. On the other hand, 
when preferences are uniform across countries, like automobile fuel, standards are a 
negative.  This is one reason that countries are alleged to use standards strategically to 
create trade barriers. Carmen Matutes & Pierre Regibeau, A Selective Review of the 
Economics of Standardization, 12 EUR. J. POL. ECON. 183, 204-06 (1996). 

55   STEVEN E. SEXTON & DAVID ZILBERMAN, BIOFUEL IMPACTS ON CLIMATE CHANGE, 
THE ENVIRONMENT AND FOOD 14-17 (2008), available at 
http://www.energybiosciencesinstitute.org/index.php?option=com_docman&task=doc_do
wnload&gid=13 

56   John Carey et al., Food vs. Fuel, BUS. WK., Feb. 5, 2007, at 80 (“The roughly 5 
billion gallons of ethanol made in 2006 by 112 U.S. plants consumed nearly one-fifth of 
the corn crop. If all the scores of factories under construction or planned go into operation, 
fuel will gobble up no less than half of the entire corn harvest by 2008.”); Richard 
Doornbosch & Ronald Steenblik, Biofuels: Is the Cure Worse than the Disease?, OECD Pub. No. 
SG/SD/RT, at 33-34 (2007). 

57   See, e.g., Jose Goldemberg & Patricia Guardabassi, Are Biofuels a Feasible 
Option?, 37 ENERGY POL’Y 10, 11 (2009). 
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phenomenon is the “fair trade” movement. 58  When the impact of low-cost 
coffee production on the living conditions of developing-nation farmers 
became evident, some consumers have shifted to a product with higher 
prices that promises to ameliorate the effects.59 Fair trade products try to 
internalize the negative externalities of production. 60 

The legal system also provides retrospective incentives to minimize 
externalities.  For example, in the United States, the tort system is 
particularly important in providing a check on negligently imposed harms.61  
When a product causes unintended harm through negligent manufacture or 
design, consumers can create crushing liability through litigation.62  
Additionally, we attempt to minimize the externalities we identify ex ante 
through regulation.63  Substantial regulatory entities like the U.S. Food and 
Drug Administration exist primarily for this purpose. 

However, the ability of the market and institutional actors to address 
externalities obviously depends on knowledge.64  And, the fact is, many 
such issues do not become apparent until a substantial amount of time has 
passed.  The literature of pharmaceuticals is replete with examples of drugs 
that were approved before an important harm was identified.  When the 
innovation system is pushed forward so dramatically, it is possible that 
these effects may be unknown until well after the product or service is 
adopted.65  At that point, it may be too late to address though a standard 
amelioration system. 

Certain types of shortfalls and externalities that are associated with 

                                                
58   See Andrew Downie, Fair Trade in Bloom, NY TIMES, Oct. 2, 2007, at C1. 
59   Id.  Studies have attempted to uncover the nature of consumer preference for 

“ethical” products, finding that it has its limits.  See, e.g., Patrick de Pelsmacker et al., Do 
Consumers Care about Ethics?  Willingness to Pay for Fair-Trade Coffee, 39 J. 
CONSUMER AFF. 363, 381 (2007) (finding that 10% of a Belgian study group were willing 
to pay premium prices for fair trade coffee). 

60   Note that the actual effect of fair trade practices may not be as positive as intended.  
See Voting with Your Trolley; Can you Really Change the World Just by Buying Certain 
Foods, ECONOMIST, Dec. 7, 2006, at __ (suggesting that fair trade practices artificially 
inflate the market and encourage overproduction) 

61  2 AM. LAW INST., REPORTERS' STUDY ON ENTERPRISE RESPONSIBILITY FOR 
PERSONAL INJURY 87-89 (1991) [hereinafter, ALI Reporters' Study] (describing tort law 
and regulation as a dual system of remedies) 

62   Cahoy, supra note 43, at 637. 
63   David M. Driesen, Sustainable Development and Market Liberalism’s Shotgun 

Wedding: Emissions Trading Under the Kyoto Protocol, 83 IND. L.J. 21, 27 (2008) 
(reviewing the economic theory of regulation as a mechanism for compelling people and 
firms to internalize their costs). 

64  ROBERT COOTER & THOMAS ULEN, LAW & ECONOMICS 47 (4th ed. 2004) 
(“[S]evere asymmetries can disrupt markets so much that a social optimum cannot be 
achieved by voluntary exchange.”) 

65  Cahoy, supra note 43, at 632-33. 
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driving technology are characterized.  Though they may not be predictable, 
a system that is aware of the potential issues can keep watch.  However, 
there is another type of potentially problematic effect of driving technology 
that is often overlooked in policy making.  It is the question of technology 
ownership and control, and it can ultimately impact the marketability of a 
technology that could be important in a green future. 

 
 
II. THE OVERLOOKED IP LANDSCAPE AND THE COSTS OF TECHNOLOGY 

PROPERTIZATION 
 The ownership and control of intellectual property (IP) rights is 

essential for private entities to extract value for technology.  Such rights, 
most importantly patents, provide some measure of market exclusivity that 
can justify investment in research and development as well as production.  
Start-up ventures often find patent ownership to be a necessary factor in 
obtaining funding.66  And established firms may see patents as a source of 
competitive advantage from market exclusivity,67 as well as a defense 
against another firm’s intellectual property rights.68 

 However, patent ownership can have a downside as well.  If 
individuals or firms own essential patents on upstream technologies, follow-
on innovation and commercialization may be delayed. 69 In addition, if too 
many individuals own patents on necessary complementary technology, an 
un-navigable thicket may result.70  Finally, firms may consolidate their 
patent rights in such a way to erect technology walls that create barriers to 

                                                
66  Dana Rohrabacher & Paul Crilly, The Case for a Strong Patent System, 8 HARV. 

J.L. & TECH. 263, 271 (1995) (stating that the patent system acts as a strong shield that 
maintains “the incentive for the investment of venture capital in research and 
development.”) 

67   See Larry A. DiMatteo, Strategic Contracting: Contract Law as a Source of 
Competitive Advantage, 47 AM. BUS. L.J. 727, 748, 750 (noting that contractually 
assembled patent pools can be a source of competitive advantage). 

68  See Pamela Samuelson & Jason Schultz, “Clues” for Determining Whether 
Business and Service Innovations are Unpatentable Abstract Ideas, 15 LEWIS & CLARK L. 
REV. 109, 127-28 (2011) (describing the phenomenon of firms acquiring patents for the 
purpose of ensuring a competitor patents will not shut them down); Colleen V. Chien, Of 
Trolls, Davids, Goliaths, and Kings: Narratives and Evidence in the Litigation of High-
Tech Patents, 87 N.C. L. REV. 1571, 1582-83 (2009). 

69   See John H. Barton, Patents and Antitrust: A Rethinking in Light of Patent Breadth 
and Sequential Innovation, 65 ANTITRUST L.J. 449, 449-53 (1997) (arguing that the 
“follow-on” innovator must be protected from overly broad patents) 

70  Carl Shapiro, Navigating the Patent Thicket: Cross Licenses, Patent Pools, and 
Standard Setting, in 1 INNOVATION POLICY AND THE ECONOMY 119, 124-26 (Adam B. 
Jaffe et al. eds., 2001) (describing as a basis of patent thicket, the “holdup” problem “where 
hundreds if not thousands of patents . . . can potentially read on [the same] product”). 
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entry and reduce competition. 71  The extent to which any of the outcomes is 
likely to result depends on the industry, the number of players involved, and 
the stage of technology development, among many other factors.72  But the 
salient point is that intellectual property rights can have an impact on 
nascent technology development. 

 In view of its significance, it is interesting that the issue of private IP 
ownership is often overlooked in policies that seek to quickly advance 
technology.  Perhaps this is not entirely surprising at a government level.  
The pursuit of patents takes place in parallel to other aspects of production, 
and it is not necessarily obvious how institutions should be involved.  We 
tend to see intellectual property ownership as a market-driven, firm-level 
issue, ignoring the fact that it can respond to government intervention.  
Research and development proposals, such as Department of Energy’s 
Renewable Energy RFPs, are generally seeking scientific information.73 
Requests for research on ethical, legal and social issues, or “ELSIs” are 
solicited, and intellectual property ownership is occasionally the focus.  
Primarily, government tends to encourage patenting as a way of facilitating 
innovation.  But this is quite different than attempting to manage the IP 
environment, and it is not entirely clear that such programs are well 
designed to have an innovation-promoting effect. 

Even private actors tend to initially discount the intellectual property 
issues.74  One reason is that they don’t become important until the market 
has sufficiently matured such that control over one technology is 
economically meaningful.75  When there are substitute paths for building 
systems, or alternative technologies available, intellectual property owners 
are unlikely to be able to extract monopoly prices or create market hold-ups. 
Until industry or government has consolidated around a particular 
technology, there is no obvious reason for concern.  Another reason that IP 
rights are ignored is that research institutions like public universities might 

                                                
71  Daniel R. Cahoy & Leland Glenna, Private Ordering and Public Energy Innovation 

Policy, 36 FLA. ST. U. L. REV. 415, 451-52 (2009) (describing horizontal consolidation as a 
mechanism of private ordering). 

72    Id. at 446-51 (articulating four factors important for certain types of rights 
consolidation). 

73   Dept. of Energy, Renewable Energy RFPs (last updated June 21, 2011), 
http://apps3.eere.energy.gov/greenpower/financial/. 

74  U.S. INT’L TRADE COMMN., INDUSTRIAL BIOTECHNOLOGY: DEVELOPMENT AND 
ADOPTION BY THE U.S. CHEMICAL AND BIOFUEL INDUSTRIES 3-35 (2008) [hereinafter 
USITC REPORT] (IP-related impediments, such as patent barriers and high licensing costs, 
are generally not considered significant impediments to R&D or the commercialization of 
products by questionnaire respondents). 

75  R. Polk Wagner, The Supreme Court and Patent Reform, 55-FEB FED. LAW 35, 37-
38 (2008) (describing the difference in patenting behavior between mature and immature 
industries). 
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initially control upstream technologies.76  Such organizations are unlikely to 
hold up development for irrational reasons or excessive payments.  Finally, 
the challenges in developing a workable technology and obtaining financing 
may initially seem far more daunting than a competitor’s intellectual 
property rights.   

This lack of concentration on intellectual property could prove a 
significant deficit.  In the absence of a serious assessment problems could 
become entrenched and new technology may not be as easily integrated into 
the marketplace.   Conversely, an understanding of the intellectual property 
landscape could lead to more intelligent market design and facilitation of 
technology transfer. 

 
A.   IP Ownership Landscape in Renewable Energy: Diverse and Growing 

 
The phrase “landscape” refers to the distribution of patent rights in a 

particular technology field.  In part, the number of active patents 
characterizes it.  But landscaping is more than just counting patents, as the 
proximity of each patent and its respective scope are critical characteristics.  
The nature of a patent right is determined by the parameters laid out in its 
claims, much like a real estate deed.77  Such language may call out 
technology that is highly related to patent claims on other inventions — a 
dense distribution — or it may claim a new technology that is relatively 
isolated from others.78  In patent claims, one can use broad, general 
language to cover multiple iterations of an invention, or more narrow terms, 
possibly covering a particular product. 79 Moreover, claims can overlap, 
meaning that the use of one patented technology requires the freedom to use 
another.80   By assessing the picture of how patents relate, a landscape 
emerges that can elucidate potential conflicts as well as openings in the 
environment.   

Defining the landscape is not quite as easy as it sounds, as 
                                                
76   Mark A. Lemley, Are Universities Patent Trolls?, 18 FORDHAM INTELL. PROP. 

MEDIA & ENT. L.J. 611, 615 (2008) (universities, as non-manufacturing entities, have 
incentives to sue after technologies mature). 

77   Each patent ends with one or more “claims”-a one sentence statement that declares 
what the invention is. Manual of Patent Examining Procedure (“MPEP”) § 608.01(m) 
(“Form of Claims”); Corning Glass Works v. Sumitomo Elec. U.S.A., Inc., 868 F.2d 1251, 
1257 (Fed. Cir. 1989) (“A claim in a patent provides the metes and bounds of the right 
which the patent confers on the patentee to exclude others from making, using or selling 
the protected invention.”). 

78   Gavin Clarkson & David DeKorte, The Problem of Patent Thickets in Convergent 
Technologies, 1093 ANNALS N.Y. ACAD. SCI. 180, 180 (2006) 

79   Robert P. Merges & Richard R. Nelson, On the Complex Economics of Patent 
Scope, Colum. L. Rev. 839, 839 (1990) (defining patent scope). 

80   Cahoy & Glenna, supra note 71, at 430-31. 
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renewable energy is not a succinct category of rights.  Patents may claim 
more general technology that can be applied to energy while having other 
uses in separate fields.  For example, an enzyme technology may be 
relevant for converting cellulose into ethanol for fuel, but it may also be 
useful for another chemical process.81  Such non-specific rights must be 
identified and included if one is to obtain a full picture of the intellectual 
property landscape.   On the other hand, a search that collects too many 
rights that have little or no relation with renewable energy provides a 
misleading assessment.  Ideally, renewable energy landscapes are inclusive, 
providing a picture based on a relatively broad swath of the possible rights 
that could be involved. 

A few large-scale landscaping projects have been carried out, and 
the indications are that the rate of patenting on renewable energy 
technologies has increased dramatically in recent years.  One of the most 
comprehensive such assessments was jointly complied by the United 
Nations Environment Programme, the European Patent Office, and the 
International Centre for Trade and Sustainable Development (the “EPO 
Study”).82  This work focused on technologies that could be used to address 
climate change, including biomass, solar cells, wind, and geothermal power.  
It counted a number of patent metrics, including, “claimed priorities,” a 
parent application for a family of patents.83  According to the EPO study, 
the number of patent applications increased as much as 20% per year 
beginning in the mid-1990s.84  During this time patent numbers on fossil 
fuel technologies remained stagnant.85  Patent activity in Japan was almost 
twice the amount of the next most active country, the U.S., though most of 
Japan’s efforts were focused on solar energy.86  On the developing country 
side, China and India led in the number of applications, but their activity 
was relatively small in comparison, suggesting a heavy reliance on 
technology transfer.87   

The World Intellectual Property Organization conducted a similar 
study of alternative energy patent applications (the “WIPO Study”).88  

                                                
81   U.S. Pat. No. 7,960,161 (issued June 14, 2011) (describing an invention that is 

useful in the production of ethanol and hard-surface cleaning detergent compositions, 
among other applications). 

82   UNITED NATIONS ENVIRONMENT PROGRAM ET AL., PATENTS AND CLEAN ENERGY: 
BRIDGING THE GAP BETWEEN EVIDENCE AND POLICY (2010) [hereinafter EPO STUDY]. 

83   Id. at 28 
84   Id. 
85   Id. 
86   Id. at 29. 
87   Id. 
88   WORLD INTELL. PROP. ORG. (WIPO), PATENT-BASED TECHNOLOGY ANALYSIS 

REPORT; ALTERNATIVE ENERGY TECHNOLOGY (2010) [hereinafter WIPO STUDY] 
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Using patents that had been filed internationally as part of the Patent 
Cooperation Treaty (PCT), the WIPO study included a more diverse set of 
renewable technologies, such as those related to hydrogen and fuel cells and 
“waste-to-energy.”89 Overall, the study found an increasing rate of 
patenting, starting at about 10% per year in the 1990s and accelerating to 
25% per year after 2001.90  

Other less comprehensive studies support the notion that patent 
activity is significantly increasing.  For example, Cahoy and Glenna 
surveyed patents related to bio-ethanol produced from cellulosic feedstocks 
and found that the number of patents per year increased eight-fold, from 
approximately five per year in the early 1990s to over forty in 2008.91  Lee 
et al. utilized a CambridgeIP patent database to assess selected energy 
technologies.92 They found steep increases in the patenting rate for 
photovoltaic, carbon capture and concentrated solar technology since the 
mid-1990s, with top owners originating primarily from OECD countries as 
well as China.93  Using patent applications assessed data for selected low or 
zero emission technologies such as biomass, solar, fuel cell and wind.94  In 
this study, the growth in applications from 2004-2007 as compared to 1998-
2001 was approximately 120%.95  In addition, only a small group of 
emerging nations contributed to global patent rates, with China in the lead.96 

To gain some perspective on U.S. patents issued in specific and 
well-defined alternative energy technologies (as opposed to the applications 
used in the EPO and WIPO studies), it is useful to return to the technologies 
represented in Table 1 above.  We conducted an assessment of patent 
activity over the last twenty years using the USPTO’s Issued Patent 
database with search strings designed to identify a representative slice of 
relevant inventions97 corroborates the increase.  Patents issued in hydrogen 
fuel cell,98 bio-diesel,99 battery/electric100 and second-generation bio-ethanol 

                                                
89   Id. at 7-12. 
90   Id. at 13-14. 
91  Cahoy & Glenna, supra note 71, at 425. 
92 BERNICE LEE ET AL., WHO OWNS OUR LOW CARBON FUTURE? (Chatham House, 

2009) [hereinafter Chatham House Report] 
93  Id. 12-13, 14-16 
94  COPENHAGEN ECONOMICS, ARE IPR A BARRIER TO THE TRANSFER OF CLIMATE 

CHANGE TECHNOLOGY? 18-26 (2009) (report commissioned by the European 
Commission). 

95  Id. at 18. 
96   Id. 
97   In other words, the searches conducted are not necessarily comprehensive, but 

merely provide a view into the nature of the types of patents and owners that exist in each 
field.  All data is on file with the author an available upon request. 

98 Patents in this technology field were culled using the USPTO’s PatFT database 
(http://patft.uspto.gov/netahtml/PTO/search-adv.htm) and the Patent Tools database 
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technology101 have increased in number per year, but at different rates (see 
Figure 2, below).   
 

Figure 2 

 
 
As to ownership of the patent applications, the various studies seem 

to indicate diversity, at least on a per-patent basis.  In the EPO study, an 
assessment of the percentage of patent ownership by the top ten firms in 
each field yielded numbers under 20% in all cases except carbon storage 
and integrated gasification technology.102  Similarly, Cahoy and Glenna 
demonstrated that cellulosic bio-ethanol patents are owned by a very 
diverse group of companies, particularly in comparison to patents on 
genetically modified corn, 80% of which are owned by the top three 
companies. 103  However, it is important to keep in mind that ownership of a 
large percentage of patents does not necessarily equate to market power, 
since many of those patents may not be commercialized or are otherwise 

                                                                                                                       
(http://www.pattools.com/).  The search string employed was: (ISD/1/1/1990->12/31/2010) 
and "fuel cell$" and "hydrogen" and ("polymer electric membrane$" or "solid oxide" or 
"molten carbonate" or "phosphoric acid" or “alkaline”) and ("transportation" or "vehicle"). 

99 Patents were collected as described in supra note 98, using the string: 
(ISD/1/1/1990->12/31/2010) and ("biodiesel$" or "mono-alkyl ester$") andnot (ccl/800/$). 

100 Patents were collected as described in supra note 98, using the string: 
(ISD/19900101->20101231) AND "batter$" AND ("nickel$" OR "lithium$" OR "lead 
acid") AND "vehicle". 

101 Patents were collected as described in supra note 98, using the string: (ccl/800/$ or 
ccl/435/$) and ethanol and (lignocellulos$ or cellulos$) and (fuel or fuels).  Note that this is 
the same search string used in Cahoy & Glenna, supra note 71.  Second generation bio-
ethanol is highlighted to capture the most likely future of ethanol as a fuel, as opposed to 
the current dominant production from corn-based feedstock. 

102  EPO STUDY, supra note 82, at 43-45. 
103  Cahoy & Glenna, supra note 71, at 434. 
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irrelevant.104  Nonetheless, extensive patent ownership may be correlated 
with market power.  Moreover, concentration in many technologies appears 
to be increasing, while others are decreasing,105 suggesting a dynamic 
environment that may have a different competitive nature in the future. 

 
B.  The Relationship between Increased Funding and IP Accumulation  
 What influences the number of issued patents or applications?  Are 

there factors that contribute to the more populated landscape for renewable 
energy, or is it simply a part of the current trend toward greater reliance on 
patents?  To be sure, patenting can be influenced by a number of forces, 
including market conditions, regulation,106 and shifting patent doctrine.  But 
when policy makers seek to accelerate the drive toward more socially 
beneficial technologies, the same policies are likely to encourage 
intellectual property accumulation as well. Unfortunately, it can be difficult 
to make a precise correlation due to the lag between investing research and 
development and filing for patents.  In addition, the other factors that 
influence the decision to patent may be more powerful in particular 
industries, obscuring the impact.  On a large scale, across multiple 
technologies, it can be difficult to make more than general conclusions. 

Despite the analytical limitations, studies support a relationship 
between the drive for renewable energy technology and increased patenting.  
For example, in the United States market, Margolis and Kammen 
demonstrated the basic correlation between research and development 
funding (both public and private) and patents in the energy sector.107  
Studying funding and patenting in this field between 1976 and 1996, the 
authors found a high correlation and concluded that public policy plays a 
crucial role in encouraging innovation.108  In related work, Nemet and 
Kammen found that public research and development funding and patenting 
are highly correlated for wind, solar photovoltaic cell, fuel cells and nuclear 
fusion.109 

                                                
104   Illinois Tool Works Inc. v. Independent Ink, Inc., 547 U.S. 28, 45-46 (2006); 

HERBERT HOVENKAMP, FEDERAL ANTITRUST POLICY: THE LAW OF COMPETITION AND ITS 
PRACTICE § 10.3 (3d ed. 2005) (“[M]ost patents confer absolutely no market power on their 
owners.”) 

105  EPO STUDY, supra note 82, at 44. 
106   OECD INNOVATION STUDY, supra note 45, at 50-52. 
107   Robert M. Margolis & Daniel Kammen, Evidence of Under-Investment in Energy 

R&D in the United States and the Impact of Federal Policy, 27 ENERGY POL’Y 575, 579 
(1999). 

108  Id. at 583. 
109  Gregory F. Nemet, Daniel Kammen, U.S. Energy Research and Development: 

Declining Investment, Increasing Need, and the Feasibility of Expansion, 35 ENERGY 
POL’Y 746, 749 (2007). 
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From an international perspective, the WIPO study supports the 
relationship between patenting and government research and development 
as well.  It notes that support by the Japanese government for solar power 
technologies, and U.S. and Brazilian support for biofuel technologies, made 
these nations leaders in the respective technologies.110  According to the 
report,  

Countries with large government research and development 
budgets such as Japan, the United States and Germany generally 
have a larger number of patent applications compared to countries 
with small budgets such as Australia, Norway and Austria.111 

 
The EPO report is a bit more circumspect, noting that the precise impact 

of R&D funding likely varies by individual technologies.112  Some 
technology subsets seem to have very little, or perhaps no increase in 
patenting that is attributable to research and development inputs. 

Of course, as noted above, government intervention goes beyond basic 
research and development support. Johnstone et al., found that support such 
as feed-in tariffs and tax credits also correlate with increased patenting.113  
And Popp reviewed several studies that demonstrated a positive relationship 
between patents and various funding initiatives, policies and prices, 
suggesting that there are multiple inputs to innovative output.114 

 
C.  Patent Accelerators 

 In addition to the normal incentive to obtain patents, the U.S. 
government has recently created various patent accelerators that may focus 
additional attention on the system.  Although such programs do not 
necessarily encourage inventors to file patents that otherwise would not be 
filed, they do quicken the pace of the system and make market capture more 
likely.  Pioneering or foundational patents will emerge while the technology 
is still young and susceptible to intellectual property blocking. 

 Most pertinent to this discussion is the so-called Green Technology 
Pilot Program (GTPP).115  Started in 2009, the GTPP was intended to get 
green technologies on the market sooner by moving applications filed under 

                                                
110   WIPO STUDY, supra note 88, at 19-22. 
111   Id. at 20. 
112   EPO STUDY, supra note 82, at 37. 
113   Nick Johnstone et al., Renewable Energy Policies and Technological Innovation: 

Evidence Based on Patent Counts, 45 ENVIRON. RESOURCE ECON. 133, 149 (2010). 
114  David Popp, Innovation and Climate Policy, NBER Working Paper 15673, at pp. 

8-13 (2010). 
115   U.S. Patent & Trademark Office (PTO), Green Technology Pilot Program (last 

modified Oct. 10, 2011), http://www.uspto.gov/patents/init_events/green_tech.jsp. 



16-Feb-12] INVERSE ENCLOSURE 21 

the system to the head of the line.116  Originally, the program was fairly 
restrictive in the kinds of inventions the program would consider. But due to 
an initial lack of interest,117 the program expanded the criteria for qualifying 
applications.118  The GTPP has been extended until December 31, 2011,119 
and may be continued on beyond that date. 

 There are also two generic application accelerators.  One is an older 
program simply called accelerated examination.120   Its function is also to 
move applications to the front of the line.121  The exchange for this 
preferential treatment is somewhat harsh, though.   An applicant must 
essentially conduct part of the application herself and characterize the prior 
art (background literature) submitted.122  The risk inherent in possibly 
torpedoing one’s own application has given this program only limited 
appeal.123   

 A newer accelerator, referred to as “Track One,” merely moves a 
patent application to the front of the line, just like the GPI.124  No prior art 
assessment is required.  However the program does require the payment of a 
relatively substantial fee.125 The implementation of the program has been 
delayed by budgetary concerns,126 but appears to be on-track now. 

                                                
116   According to the program description, “applications pertaining to environmental 

quality, energy conservation, development of renewable energy, or greenhouse gas 
emission reduction, will be advanced out of turn for examination . . . .” Id. 

117   Andrew Dufresne, Green Patent Initiative, Getting Few Takers, Gets Extended 
(Oct. 21, 2010), http://www.greentechmedia.com/articles/read/uspto-initiative-to-expedite-
green-tech-patents-expiring-soon/ (“As of late September [2010], the program’s capacity 
still far exceeded the total petitions received.”) 

118   PTO, USPTO Expands Green Technology Pilot Program to More Inventions (Oct. 
21, 2010), http://www.uspto.gov/news/pr/2010/10_21.jsp 

119   See PTO, supra note 115. 
120   PTO, Accelerated Examination (last modified Jan. 21, 2011), 

http://www.uspto.gov/patents/process/file/accelerated/index.jsp 
121   Id. 
122   PTO, Guidelines for Applicants Under the New Accelerated Examination Program 

1, http://www.uspto.gov/patents/process/file/accelerated/ae_guidelines_011111.pdf (last 
accessed June 25, 2011) (noting that a pre-examination search is necessary to qualify for 
the program). 

123   See Brian M. Berliner, Preparing Patent Legal Opinions, 667 PLI/PAT 381, 404 
(2001): [A] drawback of this process  

is that the detailed discussion of the references may serve to limit the 
interpretation of the claims. Accordingly, the client should only consider this 
approach in limited circumstances after fully exploring the advantages and 
disadvantages with the patent attorney. 

124   PTO, USPTO to Issue Proposal for “Track One” Accelerated Patent Examination 
in Flexible “Three Track” Patent Processing Program (Feb. 2, 2011), 
http://www.uspto.gov/news/pr/2011/11_08.jsp. 

125   Id. (noting that Track One would require the payment of $4000). 
126   Melissa Lipman, Fast-Track Patent Review Delayed by Budget Woes, 
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 There is a potential for future patent accelerators in the U.S.  The 
recently passed America Invents Act includes a section enabling the USPTO 
Direct to provide priority examination for technologies important to 
American competitiveness.127  Importantly, this provision does not restrict 
the applications to U.S. companies.128  Thus, any entity with the research 
funding to develop innovative, beneficial technology can take advantage of 
faster examination. 

 Patent application accelerators are not restricted to the United States.  
The United Kingdom’s Intellectual Property Office (UKIPO) announced a 
“Green Channel” for patent applications in 2009.129  No fee is required, but 
an applicant must demonstrate that the subject invention “relates to a 
‘green’ or environmentally-friendly technology.”130  In addition, the Korean 
Intellectual Property Office announced in 2009 an accelerated examination 
procedure for green technology that would cut examination to one month, 
perhaps the shortest period of any patent office in the world.131  Agencies in 
Canada, Australia and Israel seem poised to implement similar programs 
very soon as well.132 

  
D.   Likely Impact of Increased IP 

 Although several papers have considered the impact of government 
subsidies on patenting,133 the intellectual property environment is not 
usually the focus.  More commonly, researchers are using the patent 
landscape as a measure of innovation (an imperfect measure, to be 
honest).134  However, because a substantial increase in patent acquisition 
can have an innovation impact, in and of itself, this layer is worth 
considering.   

                                                                                                                       
LAW360.COM, Apr. 22, 2011, http://www.law360.com/topnews/articles/240992/fast-track-
patent-review-delayed-by-budget-woes. 

127  Pub. L. No. 112-29, 125 Stat. 284 (2011), at sec. 26. 
128   Id. 
129  Gaston Kroub, Guest Post on the UKIPO “Green Channel” Initiative Two Years In 

(Part 1) (June 14, 2011), http://www.greenpatentblog.com/2011/06/14/guest-post-gaston-
kroub-on-the-ukipo-%E2%80%9Cgreen-channel%E2%80%9D-initiative-two-years-in-
part-i/ 

130  UKIPO, Green Channel FAQ, http://www.ipo.gov.uk/pro-types/pro-patent/p-
law/p-accelerated/pro-p-green/pro-p-green-faq.htm (last visited June 25, 2011). 

131   ERIC L. LANE, CLEAN TECH INTELLECTUAL PROPERTY 219-20 (2011). 
132   Id. at 223. 
133 See, e.g., STEENBLIK, supra note 29; KOPLOW, supra note 41; USITC REPORT, 

supra note 74; U.S. EIA, How Much Does the Federal Government Spend on Energy-
Specific Subsidies and Support (last updated Sept. 8, 2008), 
http://www.eia.gov/energy_in_brief/energy_subsidies.cfm 

134  See, e.g., Johnstone et al., supra note 113 (using patents as a proxy for innovation 
impact); WIPO STUDY, supra note 88. 
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From a theoretical perspective, it is possible to articulate general 
concerns with increased patenting activities.  Interestingly, the concerns are 
primarily associated with the extremes of ownership: great concentration on 
one hand, and extreme diversity on the other.  Of course, the specific 
conditions that are likely to evolve in renewable energy, and whether there 
will be any limit on innovation, are questions without clear answers.  But 
using the assessment can provide some needed guidance to policy-makers 
in designing monitoring frameworks. 

 
1. Monopoly versus the Anticommons 

A constant concern with strong intellectual property rights like 
patents is that the inherently anti-competitive power will be utilized to 
monopolize a market.  Patents do not necessarily convey monopoly power 
in and of themselves,135 and exercising patent rights is an activity that is 
generally exempt from antitrust scrutiny.136  However, under certain 
circumstances, a firm may be able to leverage or extend its statutorily 
limited rights to exert greater control over an industry.  Even if the control 
does not rise to the level of a legal violation, a firm’s patent power may 
have an objectively negative impact on innovation, particularly by follow-
on inventors. 

 A commonly characterized concern is when a firm (or individual) 
possesses a foundational patent right that covers a technology so basic that 
the industry can essentially not progress without permission.137  This is 
fairly rare, but there are examples of truly essential patents that end up 
being widely licensed because they are so important.138  Such patents are 

                                                
135  Edmund W. Kitch, Elementary and Persistent Errors in the Economic Analysis of 

Intellectual Property Law, 53 VAND. L. REV. 1727, 1730-31 (2000) (noting that whether 
patents provide monopoly power depends on the market). 

136   See 35 U.S.C. § 271(d)(3) (2006) (“No patent owner otherwise entitled to relief 
for infringement or contributory infringement of a patent shall be denied relief or deemed 
guilty of misuse or illegal extension of the patent right by reason of his having . . . sought 
to enforce his patent rights against infringement or contributory infringement.”). 

137   Sapna Kumar & Arti Rai, Synthetic Biology: The Intellectual Property Puzzle, 85 
TEX. L. REV. 1745, 1751 (2007). Some might also call these “pioneering” inventions, and it 
has been argued that they should be accorded much power in order to encourage 
innovation. See John F. Duffy, Rethinking the Prospect Theory of Patents, 71 U. CHI. L. 
REV. 439, 440-41 (2004) (discussing Edmund Kitch’s prospect theory, which would 
provide substantial power for early-stage innovation, and noting that it has become “a 
standard part of the law-and-economics literature on patent law”). 

138  See, e.g., the much discussed Cohen-Boyer patent on gene cloning, generally 
considered to be one of the most widely licensed patent in history. Process for Producing 
Biologically Functional Molecular Chimeras, U.S. Patent No. 4,237,224 (filed Jan. 4, 
1979) (issued Dec. 2, 1980); see also NAT'L RES. COUNCIL, INTELLECTUAL PROPERTY 
RIGHTS AND THE DISSEMINATION OF RESEARCH TOOLS IN MOLECULAR BIOLOGy 40-42 
(1997); Arti K. Rai & Rebecca S. Eisenberg, Bayh-Dole Reform and the Progress of 
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unlikely to exist in a late-stage industry because they will have expired 
early on.139  But when a technology is in its infancy, foundational patents 
may be much more prominent. A broad patent may end up covering much 
of what is commercially viable in a new technology, and if a firm is 
unwilling to permit competitors to have access, the progress that can arise 
from a fully competitive market will be stunted. 

 Somewhat related is the circumstance in which a company acquires 
or licenses multiple patents in order to gain more control over an industry.  
A firm may essentially use intellectual property as a form of vertical 
integration, owning the upstream and downstream technologies necessary to 
commercialize.  In this way, a firm can clear a path through any conflicting 
rights, much like purchasing adjacent tracks of land for the construction of a 
roadway. 140 Such ordering can be efficient and socially desirable if it 
means that useful technologies can be brought to market.  Of course, putting 
together a collection of patent rights is complex, requiring a keen 
knowledge of competitors’ patents.141  And there can be an anticompetive 
angle as well.  When the patents are actually purchased or exclusively 
licensed, antitrust concerns may be raised.  A firm may be accused of 
erecting a patent wall of sorts that creates an insurmountable barrier to 
entry. Even if this behavior does not rise to the level of illegal conduct, it is 
still possible that there may be social harm that is caused by delay in 
widespread adoption of a useful technology.142 

 On the other end of the spectrum is a patent landscape that is 
extremely dispersed.143  Interestingly, this can create just as much concern 
from a social policy perspective.  A dispersed patent landscape means that 
patents are held by a large number of inventors, with none being 
dominant.144  The problem arises when a product or service requires the 
rights to several patents in order to be commercialized.  Because of the 
patent right’s strong power of exclusivity, which can result in an injunction 
precluding use of the invention by another, individual patents become 
blocking mechanisms.145  Any single patent owner can block production. In 

                                                                                                                       
Biomedicine, 66 LAW & CONTEMP. PROBS. 289, 300 (2003) 

139  Cahoy & Glenna, supra note 71, at 429-30 (noting that the passage of time is an 
important limitation on foundational patents). 

140  Id. at 440-41 (describing vertical consolidation). 
141  Id. at 453-54. 
142   See OECD INNOVATION STUDY, supra note 45 at 210. 
143   Cahoy & Glenna, supra note 71, at 430-33.  Dispersed environments are often the 

result of patent races, which may be the result of substantial subsidies. See Michael 
Abramowicz, Perfecting Patent Prizes, 56 VAND. L. REV. 115, 183-90 (2003) (describing 
the phenomenon and noting the three primary problems with races); 

144   Cahoy & Glenna, supra note 71, at 431. 
145   See, e.g., MICHAEL HELLER, THE GRIDLOCK ECONOMY: HOW TOO MUCH 
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addition, if negotiation for rights does not follow the orderly licensing or 
purchase scheme noted above, a patent owner may be able to extract a rent 
that is far greater than the invention’s contribution to the final product.146  
Termed “royalty stacking,” this phenomenon is considered to be a 
significant problem is some fields.147  Exacerbating the blocking issue is the 
fact that relevant patents are not always apparent when a product is initially 
marketed.148  Patent owners may arise ex post and make surprising demands 
that delay access or make it more expensive.  Overall, dispersed patent 
rights can create a “thicket” of legal obstacles that limit social benefits.149 

 The problem of dispersed patents may be inherent in the system. 
Technology “races” fueled by government incentives may aggravate it.150  
Thus it seems reasonable to view the renewable energy field with a 
particularly wary eye. 

  
2. Industry Models 

Complicating the landscape analysis is the fact that not all industries 
seem to be susceptible to the same patent complications.  Some, like 
computer-related technologies, appear to suffer disproportionately from 
patent “trolls” bringing surprise lawsuits that create commercialization 
obstacles.151 On the other hand, other industries, like pharmaceuticals and 
biotechnology, seem to be able to order the rights well.152  This difference 
may have historical and sociological roots, but it is probably most strongly 
influenced by the nature of the technology itself. 

One may look to at least four factors as critical to the emergence of 
private ordering and the avoidance of patent thickets.  First, there must be a 
limited number of patents per product such that a commercializing firm can 

                                                                                                                       
OWNERSHIP WRECKS MARKETS, STOPS INNOVATION, AND COSTS LIVES (2008). 

146   Mark A. Lemley & Carl Shapiro, Patent Holdup and Royalty Stacking, 85 TEX. L. 
REV. 1991, 2003-04, 2010-11 (2007). 

147   See Mark A. Lemley, Are Universities Patent Trolls?, 18 FORDHAM INTELL. PROP. 
MEDIA & ENT. L.J. 611, 628-29 (2008). 

148   Cahoy & Glenna, supra note 71, at 432-33. 
149   Shapiro, supra note 70, at 124-26. 
150   See supra note 126, and accompanying text. 
151   Gerard N. Magliocca, Blackberries and Barnyards: Patent Trolls and the Perils of 

Innovation, 82 NOTRE DAME L. REV. 1809, 1829-32 (2007) 
152   Patent Reform Legislation – Public Comments on Substitute HR 2795 and the 

Role of the Antitrust Modernization Commission Before the Antitrust Modernization 
Comm. (2005) (testimony of Mark A. Lemley), available at 
http://govinfo.library.unt.edu/amc/commission_hearings/pdf/Statement_Lemley.pdf. 
(“[P]harmaceutical patents are more likely to cover a whole drug, rather than one of 5,000 
different components of a semiconductor chip. So patent owners in the pharmaceutical 
industries don’t have to worry about and [sic] endless stream of patent owners asserting 
rights in their drugs.”). 



26 INVERSE ENCLOSURE [16-Feb-12 

identify and negotiate with the relevant owners.153  Second, there should be 
significant research and development barriers to entry that would prevent a 
lightly funded and unpredictable source to capture complementary 
technology.154  Similarly, the very existence of complementary technology 
is a factor that works in favor of driving firms together to consolidate 
rights.155  And finally, there must be a long-term market for the technology 
such that firms have enough time to negotiate rights.156 

With respect to renewable energy, it is worth noting that there can 
be quite a variation in the nature of the technology involved.  For example, 
advanced biofuels are products that depend deeply on innovative 
biotechnology.157  One expects that the patent landscape will eventually 
look much like other areas of industrial biotechnology: products will be 
covered by a few inventions owned by a small number of companies, and 
there is a likelihood that consolidated ownership will occur.158   Private 
ordering is favored and progress-hampering thickets will probably not 
evolve. 

 Other renewable energy technologies may share more in common 
with their respective enabling fields.  Long-range batteries for electric 
vehicles may exist as part of a landscape that is shared with Silicon Valley 
firms, characterized by more diverse ownership, large numbers of patents 
per product, and more difficulty in consolidating rights for production.   

 Even within a particular field, one might find industry-dependent 
differences that impact the landscape.  The rights landscape relating to the 
production of a particular fuel compound may have the characteristics of 
one industry, like pharmaceuticals, while distribution means may be more 
related to oil or chemical technologies. 

 It is important to properly divide the landscape, particularly when 
considering only a rough measure such as the number of patents issued.  It 
enables better predictions on future issues as well as more useful 
prescriptive practices. 

 
3. North versus South 

In the renewable energy field, there is emerging concern that some 
countries could be at a particular disadvantage in the rush to acquire patents.  
Those that are economically developing and are unlikely to be home to 

                                                
153   Cahoy & Glenna, supra note 71, at 446-48 
154   Id. at 448-49. 
155   Id. at 449-50. 
156   Id. at 450-51. 
157   Id. at 423-24. 
158  See Leland I. Glenna & Daniel R. Cahoy, Agribusiness Concentration, Intellectual 

Property, and the Prospects for Rural Economic Benefits From the Emerging Biofuel 
Economy, 24 SO. RURAL SOC. 111, 124 (2009). 
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substantial patent owners could face monopoly prices with a limited 
bargaining position.159 Authors have articulated this possibility and it has 
gained acceptance as a situation to monitor.160   

To a great extent, the concern for developing nations is largely 
imported from the pharmaceutical field, where intellectual property and 
access to medicines is a heavily studied, if controversial topic.161 There is 
some evidence that intellectual property enclosure disadvantages nations, 
putting them at the mercy of patent holders.162 

The concerns about South nations are particularly acute in the 
context of renewable energy.  Many of the more important technologies 
under development may be effective in ameliorating the impact of climate 
change.  And climate change is expected to hit developing countries the 
hardest. 163  Thus, if countries capture the most important technology with 
less of a stake in the crises, there is at least a possibility that the access may 
not be as efficient or fair as necessary. 

Developing countries explicitly expressed this concern during the 

                                                
159   But see Keith E. Maskus, Intellectual Property and the Transfer of Green 

Technologies: An Essay on Economic Perspectives, 1 WIPO J.133, 135-36 (2009) (arguing 
that the standard concern about monopoly pricing may miss some of the more important 
benefits of intellectual property protection). 

160   Professor Sarnoff provides one of the most extensive and recent discussions of the 
issue.  Joshua D. Sarnoff, The Patent System and Climate Change, 16 VA. J.L. & TECH. 
301 (2011).  See also Maskus, supra note 159; BARTON, supra note 25; Chatham House 
Report, supra note 92; Elizabeth Burleson, Energy Policy, Intellectual Property, and 
Technology Transfer to Address Climate Change,18 TRANSNAT’L L. & CONTEMP. PROBS. 
69 (2009); Krishna Ravi Srinivas, Climate Change, Technology Transfer and Intellectual 
Property Rights, (Research and Information System for Developing Countries Discussion 
Paper, Apr. 2009) (discussing compulsory licensing and refusals to deal in patented 
technologies, particularly to meet environmental standards), available at 
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1440742; Robert Fair, Does Climate 
Change Justify Compulsory Licensing of Green Technology,  6 B.Y.U. INT ’L  L. & MGMT 
. REV . 21 (2009); CYNTHIA CANNADY, ACCESS TO CLIMATE CHANGE TECHNOLOGY BY 
DEVELOPING COUNTRIES (International Center for Trade and Sustainable Development, 
2009). 

161   An excellent overview of the issues and a comprehensive compilation of academic 
resources in the access to medicines debate, consider Holger Hestermeyer’s recent text 
published by Oxford University Press: HOLGER  HESTERMEYER , HUMAN  RIGHTS AND THE  
WTO (2008).  Many works have been written since then, expanding on the basic issues and 
questioning the ability of the TRIPS framework to adequately address access.  See, e.g., 
Daniel R. Cahoy, Breaking Patents, 32 MICH. J. INT’L L. 461 (2011). 

162  Yu, supra note 12, at 858-62 (describing the impact of enclosure of IP rights on 
developing countries). 

163   See UNITED NATIONS FRAMEWORK ON CLIMATE CHANGE, CLIMATE CHANGE: 
IMPACTS, VULNERABILITIES AND ADAPTATION IN DEVELOPING COUNTRIES 5 (2007) 
(“Developing countries are the most vulnerable to climate change impacts because they 
have fewer resources to adapt: socially, technologically and financially.”). 
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Copenhagen conference on climate change.  A group of seventy countries 
led by China expressed the belief that access should be a primary topic of 
the conference.164  They suggested that options like compulsory licensing of 
patented technology should be explored.165  In response, there was 
discussion in the U.S. Congress about opposing access initiatives under the 
suspicion that they gave too little credit to developed country rights.166  
Regardless, the access debate did not take place in Copenhagen and the 
movement for developing country recognition was subjugated to other 
conference issues.  

 
 

III.  LOW-FUNDING, DEFUNDING AND INVERSE ENCLOSURE 
 
 The developed-nation understanding of the impact of increased 

patent acquisition largely assumes that the national origin of rights owners 
is irrelevant.  In part, this is due to the fact that developing nations have 
traditionally had strong public and private research funding.167  It is hard to 
imagine that any one country would dominate the innovation space.  Rather, 
it is believed that large multinational companies will obtain rights and 
negotiate to ensure clearance of the most important technologies.  The 
impact of technology capture through patents is presumed to fall largely on 
developing nations.168  Intellectual property in the developed world is often 
treated as an afterthought, both in the political and corporate worlds. 

 However, there are aspects of the world alternative fuel environment 
that might encourage the creation of more durable barriers. Strong funding, 
a focus on IP, and generally less ideology in this context could push non-
U.S. patent ownership to the forefront.  Although ignorance of the potential 
of intellectual property to be disruptive in domestic markets may prove 
unproblematic if the worst-case scenarios do not occur, it is reasonable to 
monitor the environment and prepare contingency plans.  If inverse patent 
enclosure occurs, it would be better to have ameliorative mechanisms in 
place. 

                                                
164   China, India Push for ‘Patent Fee’ Green Tech, EURACTIV.COM, Nov. 23, 2009, 

http://www.euractiv.com/en/innovation/china-india-push-patent-free-greentech/article-
187567. 

165   Id. 
166   CTR. FOR ENV. PUB. POL’Y & ENERGY BIOSCIENCES INST, WHO OWNS THE CLEAN 

TECH REVOLUTION? 11 (2009). 
167  WIPO STUDY, supra note 88, at 19-22. 
168  Sarnoff, supra note 160, at 321 (“The imbalances in innovation and patenting 

behaviors noted in the global studies of patenting behaviors are most likely to adversely 
affect the countries that are supposed to be helped by the 

UNFCCC process.”). 
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A.   Other Governments have Similar, Targeted Funding Programs 

 There is obviously a global push to develop alternative energy 
technology, but the extent to which mechanisms used by various countries 
are similar is striking.  This demonstrates a serious effort to move the 
technology forward domestically.  Much of the efforts aid local industry, as 
they can best take advantage of incentives like tariffs and capital initiatives 
like loans for new plants.  The global innovation market is moving ahead, 
with new actors, and a substantial amount of public funding. 

One can consolidate the types of support to major categories.  There 
are: (1) tax credits for fuel production, (2) feedstock incentives, (3) funding 
for capital projects, and (4) direct research and development support.169  
Countries or regions with this range of support include the EU, Japan, 
China and India.170 The specifics of the subsidies offered in each country or 
region differ, of course, as does the relative effectiveness in creating 
incentives.  However, the takeaway point is that competing nations could 
eclipse any country that slashes funding. 

It has been noted that parallel funding by many governments is not 
necessarily a competitive endeavor.  In a recent paper addressing the 
concerns with China, specifically, Prof. Joel Eisen suggests that the anxiety 
is unfounded and counterproductive.171  He argues that modern economies 
are interdependent and that analogies to the Cold War regarding energy 
innovation are not applicable.172  Although likely correct in the context of 
renewable energy adoption overall, Prof. Eisen’s position is not relevant for 
the patent landscape.  In that forum, ownership can more easily create 
exclusivity barriers to access and co-development of technology.  Thus it is 
important to keep in mind that patents in particular create the problem in 
green tech competition, not simply the use of disruptive or advantageous 
technology. 

 
B.   Foreign Companies are Active in U.S. Patenting 

 Part and parcel with the fact that other nations have competitive 
transportation energy funding programs and research is that they also 
recognize the value of patenting.  As noted above, the number of patents in 
transportation fuel appears to be increasing.173  Foreign corporations are 

                                                
169   USITC REPORT, supra note 74, at tbl. 4-2 (listing government subsidies for 

industrial biotechnology including biofuel); WIPO STUDY, supra note 88, at 19-22 (noting 
government funding for R&D in various countries). 

170   USITC REPORT, supra note 74, at tbl. 4-2. 
171  Joel B. Eisen, The New Energy Geopolitics?: China, Renewable Energy, and the 

“Greentech Race,” 86 CHI.-KENT L. REV. 9, 44-47 (2011). 
172   Id. 
173   EPO STUDY, supra note 82, at 28. 
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capturing a large percentage of those patents.174  This is true, obviously, in 
the native patents systems of foreign countries.  But it is also true in the 
U.S., where the law makes no distinction on the nationality of the applicant. 

To gain a better understanding of the share of foreign-owned U.S. 
patents in transportation fuel, we took the patent collections referenced in 
Figure 2, above, and considered the country of origin for each patent’s 
owner.  Because ownership often changes over the life of a patent, we 
utilized the USPTO’s assignment database175 to identify transfers.  We 
supplemented this information with web searches to clarify the true 
corporate owner of each patent.176 Finally, we identified the principle 
country of business for each patent owner. Below is a representation of this 
data, with the number of foreign-owned patents as a share of overall 
patenting depicted in a separate graph for each transportation fuel 
technology (Figure 3). 

  
 

                                                
174   The WIPO study reviews the top corporate owners of patent applications in 

various alternative energy areas.  WIPO STUDY, supra note 88, at 75-92.  It finds that the 
top five patent applicants in hydrogen and fuel cell technologies are (1)Matsushita Electric, 
(2) Toshiba, (3) Sanyo Electric, (4) Nissan Motor, and (5) Honda Motor.  Id. at 89.  The top 
five in bio-energy are (1) Mitsubishi Heavy, (2) Ebara, (3) Shell Oil, (4) Hitachi, and (5) 
Kubota.  Id. at 82. 

175  USPTO, Assignments on the Web, 
http://assignments.uspto.gov/assignments/?db=pat (last visited December 2011). 

176 In other words, if a patent was owned by or assigned to a subsidiary of a larger 
corporation, the corporation was listed as the final owner.  
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Figure 3 
 

Foreign-Owned Share of U.S. Patents 
in Selected Transportation Fuels 

 

 
 
Clearly, foreign-owned patents represent a significant share of overall 
activity.  In some fields, like vehicle batteries, foreign-owned patents appear 
to be the dominant players.177 

Countries like China have even explicitly set out to obtain more patents.  
Recent government pronouncements have stated that it is a national goal to 
increase the number of domestic and international patents held by Chinese 
companies and the government.178  Inventors may obtain rewards or 
increased compensation for patenting.179  At the university level, patents 

                                                
177   It is important to note that Figure 3 merely depicts the number of patents that 

resulted from our searches in selected technologies.  However, true control through patents 
is only achieved if the claims cover broad aspects of commercially important inventions.  
Determining the share of important patents involves more detailed and less standardized 
analysis. 

178   Patents, Yes; Ideas, Maybe, ECONOMIST, Oct. 14, 2010, at __. 
179   Id.:  

For some patents the government pays cash bonuses; for others it covers the 
substantial cost of filing. Corporate income tax can be cut from 25% to 15% for 
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may enhance tenure applications180 (which is not typically the case in the 
United States). 

 Patents obtained by foreign companies are not spread equally along 
the transportation landscape.  For example, Denmark is a leader in 
producing enzymes used to convert starches to ethanol, due largely to the 
prominence of its native enzyme industry with companies like 
Novozymes.181  China is investing in certain types of biofuels.182 EU 
nations tend to focus more on biodiesel technology.183 

Finally, it is important to keep in mind that foreign entities can 
purchase patents from U.S. companies to build greater portfolios.  This 
could be a firm level strategy, or a policy organized by a government 
through a sovereign wealth fund.  Although U.S. laws limiting foreign 
investment exist in areas such as communications, banking and nuclear 
energy facilities and licenses, there is no general control of patents on 
energy technology.184 

   In a thought-provoking report produced in 2007, the European 
Patent Office (EPO) gamed out scenarios for the future of global intellectual 
property.185  One possible future, termed the “Red Scenario,” depicted a 
world in which regional powers like China and India obtain a greater 
portion of global intellectual property.186  The scenario included evidence 
that Asian countries are experiencing a higher growth rate in U.S. patent 
grants,187 and declared, “Newly emerging IP power-players will shake the 
system.”188  Although the report makes clear than other scenarios are 
possible, it provides further perspective on how an inverse enclosure could 
come to pass. 

 

                                                                                                                       
firms that file many patents. They are also more likely to win lucrative 
government contracts. Many companies therefore offer incentives to their 
employees to come up with patentable ideas. 

180   Id. (“Professors who [file patents] are more likely to win tenure.”). 
181   Data on file with author, published in summary form at Cahoy & Glenna, supra 

note 71.  
182   GLOBAL STUDIES INITIATIVE, BIOFUELS – AT WHAT COST? GOVERNMENT 

SUPPORT FOR ETHANOL AND BIODIESEL IN CHINA 2 (2008) (China focuses on ethanol-
related biofuel rather than biodiesel). 

183   STEENBLICK, supra note 29, at 3. 
184  U.S. GOV’T ACCOUNTABILITY OFFICE, GAO-09-608, SOVEREIGN WEALTH FUNDS, 

LAWS LIMITING FOREIGN INVESTMENT AFFECT CERTAIN U.S. ASSETS AND AGENCIES HAVE 
VARIOUS ENFORCEMENT PROCESSES, tbl. 2 (2009) (listing laws that limit foreign 
investment by sovereign wealth funds). 

185   EUROPEAN PAT. OFF. (EPO), SCENARIOS FOR THE FUTURE (2007). 
186  Id. at 56-58. 
187  Id. at 56. 
188   Id. at 61. 
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C.   Abdicating the Innovation Space 
 Why would a developed country ever cede leadership in an 

important research area like alternative fuels?  Funding basic research is 
expensive, and there is currently a very strong impetus to encourage 
austerity in government.  There are likely to be cuts in a number of 
programs in the future, and alternative energy could be one area on the 
chopping block.  But the same funding issues impact most countries.  Plus 
funding reduction should not dramatically impact the market manipulation 
mechanisms like use requirements, which place the costs on distributers and 
consumers.  Could government support in a developed country truly be so 
dramatically reduced as to impact innovation? 

This is where the unique political perspectives may be a deciding 
factor.  Take the United States, for example.  Unlike most countries, the 
existence and effect of climate change remain open to political challenge in 
the U.S.189 In addition, the reactionary, two-party political environment in 
general leads to an almost automatic opposition by one party of the other’s 
policies. The result of the additional turmoil might be a more precipitous 
erosion of government innovation incentives.190  

 
1. The Solyndra Effect 

In 2009, the U.S. Department of Energy awarded $535 million in 
loan guarantees to Solyndra, a solar panel manufacturing company with an 
innovative design.191  Allegedly, the Obama administration pushed to 
accelerate the final steps of the loan review,192 and the President later 
visited the company to tout its success in the green economy.193  
Unfortunately, Solyndra declared bankruptcy a little more than a year 
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Forest, NY TIMES GREEN BLOG, May 26, 2011, 
http://green.blogs.nytimes.com/2011/05/26/republicans-climate-solution-clearcut-the-rain-
forest/ (describing Representative Dana Rohrabacher’s comment during a hearing that 
rainforests may be contributing to global warming through plant decay, and consideration 
should be given to cutting them down). 

190   For example, many are opposed to subsidies that support the production of corn-
based ethanol in the U.S.  See, e.g., Steven Ratner, The Great Corn Con, NY TIMES, June 
24, at A19. 

191   U.S. Dept. of Energy, Loan Programs Office, Solyndra Inc., 
https://lpo.energy.gov/?projects=solyndra-inc (last visited Dec. 15, 2011) (providing 
summary details of loan guarantee for Solyndra). 

192   Matthew L. Wald & Charlie Savage, Furor Over Loans to Failed Solar Firm, NY 
TIMES, Sep. 14, 2011, at A25. 

193  Jackie Calmes, Invoking the Oil Crisis, Obama Lauds Clean Energy, NY TIMES 
GREEN BLOG, May 26, 2010, http://green.blogs.nytimes.com/2010/05/26/invoking-the-oil-
crisis-obama-lauds-clean-energy/. 
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later.194  The story has become a focus of attack on President Obama’s 
green energy programs, suggesting that federal intervention is inherently 
suspect in addition to being riddled with favoritism.195 While the political 
infighting related to this particular case may be somewhat predictable, what 
is more important is the broader impact on alternative energy support. 

In the wake of the Solyndra controversy, there is evidence of a slow-
down in government loans.196  This has particularly affected the solar 
energy industry, which is already facing competition from countries like 
China.197  Companies interested in obtaining government support must be 
prepared to contend with increased political scrutiny in addition to 
establishing a workable business strategy.  And the politicized environment 
is not limited to solar energy.  Questions are now being raised about utility 
of subsidies in advanced biofuels.198 The suggestion is that the same 
problems plaguing Solyndra exist throughout green energy.  Some have 
even gone so far as to call clean technology an investment bubble that has 
burst in the United States.199 

Of course, risky, high technology investments are not the only 
government support under scrutiny.  Some green technology support is 
under attack simply due to its size and the notion that industry support is not 
necessary.  In a cost-cutting environment, the potential to save billions by 
eliminating program support is attractive, even if the long-term 
consequences are negative.  For example, in June 2011, the U.S. Senate 
rejected renewal of existing tax breaks for ethanol production that amount 
to nearly $6 billion.200 

The combination of the political sensitivity of green energy 
technology and the new need for budget austerity could realistically result 
in a sudden decline in basic government support.  At the very least, given 
the short national election cycles, renewal of support may be suspended 
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pending election outcomes.  The environment exists for a technology 
retrenchment, and given the nature of intellectual property, the impact on 
the business community could be long-term. 
 
2. Rare Earth Minerals as an Analogy 

 What would technology abdication look like?  A good example can 
be found in the field of rare earth minerals.  These minerals are essential in 
the manufacture of modern consumer electronics, among other 
applications.201  A shift in production from the U.S. to China over the last 
thirty years not only redefined the supply chain, but as demonstrated in a 
recent paper by Fifarek et al,202 it also had a significant effect on technology 
innovation. 

Years ago, the United States was a leader in rare earth mineral 
production.203 It emerged as the dominant source of these materials by the 
mid-1960s, and the company behind the production actively researched 
applications for the minerals.204  However, for reasons of lower cost and 
environmental concerns, production shifted to China in the mid-1980s.205  
Now, approximately 95% of rare earth minerals are produced there.206   

Technology innovation appears to have followed production. Fifarek et 
al., demonstrated that patent activity by U.S.-centered inventors in rare 
earth mineral technology decreased significantly as a result of this shift.207 
To control for the possibility that the global share of patenting from U.S. 
research and development is declining as part of a broader trend, Fifarek et 
al. also considered patents in platinum group metals.208  The industrial use 
of these metals is similar to rare earth elements, and their production has 
been equally divided between Russia and South Africa since 1950.209  
Although the U.S. share of patents in both metal groups declined since 
1975, the decline in rare earth mineral-related patents is significantly 
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204  Id. 
205  Id. 
206  Id. 
207  Id. at 234:  
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greater.210  According to the authors, “organizations active in rare-earth 
innovation activity within the US are employing domestic knowledge at a 
decreasing rate.”211 

The recent fallout from a dispute between China and Japan 
demonstrates the impact of this level of control.  It was at least suggested to 
the market that rare earth minerals would be not be exported to Japan.212  
There was great concern, and the event highlighted China’s control over 
these important materials, a fact that had previously raised little issue.213  
Subsequently, China has exercised more general control over rare-earth 
metal exports.214  More to the point is what would happen if the same 
embargo was enforced against the U.S.  Although the U.S. has rare earth 
mineral resources, is has failed to develop current technology to extract 
them.215  At this stage, it is likely that the U.S. lag in mineral technology 
development has left it so far behind that catching up is not practical.  
Essentially, this area has been enclosed by another nation, and the security 
of the supply chain is more tenuous.  

 Similarly is not implausible to imagine that certain technology not 
highly developed and patented by U.S. companies could be key to future 
energy availability.  Note that some level of continued research and 
patenting is no guarantee.  All it takes is one bottleneck technology that is 
essential to efficiency to create a hold up problem.  If a breakthrough in 
biofuels occurs — for example, permitting the efficient production of 
biobutanol that can be dropped into the current fuel system216 — access 
may be necessary to ensure a fully competitive market.  

 Importantly, a focus on inverse enclosure is not an embrace of 
xenophobia.  The policy making concerns suggested above are no different 
than those perceived by developing nations for years (and is the source of 
the use of enclosure in this context).217  The problem is not which countries 
have the rights, their political nature or economic status, but merely the fact 
that access is just as important for developed nations as it is for developing 

                                                
210  Id. at 233-34. 
211   Id. at 234. 
212   Keith Bradsher, Amid Tension, China Blocks Vital Exports to Japan, NY TIMES, 

Sept. 22, 2010, at B1. 
213   Id. 
214  Chun-Wei Yap, China’s Rare-Earth Exports Decline, WALL ST. J., June 21, 2011 

(noting the government’s success in “government's success in tightening control over trade 
in the strategic ores and compounds.”). 

215   Fifarek et al., supra note 202, at 234. 
216   U.S. Dept. of Energy, Alternative & Advanced Fuels, Biobutanol Benefits (last 

updated, Jul. 10, 2009), 
http://www.afdc.energy.gov/afdc/fuels/emerging_biobutanol_benefits.html. 

217   See Yu, supra note 12, at 858-62. 



16-Feb-12] INVERSE ENCLOSURE 37 

nations.  Because the United States has had the convenience of not 
concerning itself with this possibility in recent years, it has simply dropped 
off the policymaking radar. 

 
IV.  DESIGNING A FRAMEWORK FOR MANAGING THE IP LANDSCAPE FOR 

ENERGY SECURITY 
 
 The potential for inverse enclosure suggests that the United States 

and other countries that see alternative energy as essential future technology 
should consider a national intellectual property strategy.  This strategy must 
be more sophisticated than simply promoting or accelerating the process for 
obtaining patents, as is currently the case.218 Rather, it should be a multi-
pronged effort that involves intellectual property, monitoring, management 
and development.  Ironically, a greater focus on intellectual property rights 
may be the best way to avoid being strangled by their use. 
 

A.  Monitor Patent Ownership in Key Areas 
As this article suggests, knowledge of potential patent barriers is an 

absolutely essential part of any intellectual property strategy; it is the most 
effective way to identify opportunities and foster private ordering. 
However, monitoring is not as simple as it sounds.  Simply counting patents 
and attributing ownership may ignore the influence of foundational patents 
or integrated portfolios.  A comprehensive and useful patent monitoring 
effort must engage in advanced landscaping that investigates connections 
between patents and makes assignments of value. 

Unfortunately, there is no standard methodology for advanced patent 
landscaping.219  Investigations that delve deeper than patent counts may use 
criteria that is untested or proprietary, limiting the ability of researchers to 
replicate the results or apply the techniques more broadly.  In addition, 
many advanced methodologies are focused on the creation of visual 
representations with unclear research implications.220  Indeed, there is no 
standard definition of what a patent landscape should look like or involve.  
There is room for improvement, and this should be a central component of a 
national IP strategy. 

At least two international classification efforts may increase the 
                                                
218   See supra notes 115-130, and accompanying text. 
219  Danielle Lewensohn & Richard Gold, Carving Out the Patent Landscape: A 

Literature Review of Objectives and Methods (2011) (draft on file with author). 
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transparency of the green technology patent landscape.  Most significantly, 
the European Patent Office has created an entirely new classification system 
for inventions in certain clean energy technologies.221  Designated as “Y02” 
subclasses, the scheme is an effort to capture all relevant inventions under 
one heading instead of requiring a search of multiple classes.222  In addition, 
the World Intellectual Property Organization has indexed relevant classes 
for particular green technologies.223  This is not quite as useful as the 
European Patent Office’s effort, as multiple classes must still be searched to 
be sure that a comprehensive investigation of a single product is achieved.  
Both collections are a step forward in aiding those interested in basic 
landscaping, particularly using applications. 

Creating advanced landscape techniques need not start from scratch. 
Indeed, much of the useful metrics have already been outlined in statistical 
analysis papers that assess value224 or the likelihood of litigation.225  
Knowing that patents with a greater backward and forward citation 
frequency are more likely to be high-value,226 for example, can allow one to 
create landscapes with greater richness and utility.  Once common metrics 
are defined, the language of landscaping can be more universal and 
comparative. 

Ideally, patent monitoring should be public.  Simply publicizing 
advanced landscapes can provide firms with the ability to negotiate rights 
and work with policy makers to identify new areas for exploitation.227   
Additionally, landscaping resources can aid technology transfer 
mechanisms, as described below. 

 
B.  Facilitate Access and Exchange Mechanisms 

In addition to identifying rights, policy makers can reduce 
transaction costs by supporting mechanisms that facilitate licensing or 
pooling of patents. A voluntary forum for exchange creates a greater 
likelihood that blocking patents will be identified and rationally licensed 
early, before commercialization creates hold-up issues.  While firms may 
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choose to ignore such opportunities, the nascent market and growth 
potential of technologies like alternative energy sources make them ideally 
sorted to rational exchange. 

Several models for such licensing already exist.  For example, in the 
context of essential medicines, the Medicines Patent Pool (formerly, 
UNITAID Patent Pool)228 has achieved some success in encouraging private 
firm contributions.229  Related to alternative energy, an effort called WIPO 
Green, private exchanges, and future work by the United Nations may pave 
the way for more comprehensive programs.   

 
1. WIPO Green’s Passive Engagement 

In 2011, WIPO announced a technology exchange program focused on 
green technologies.230  The idea of WIPO Green is to provide a portal for 
promoting new technologies and matching providers with users.  According 
to the initial program literature, technical expertise will be available to 
facilitate transactions.231  Notably, the WIPO program is designed to help 
nations create a “Climate Technology Center and Network” (CTCN) as 
outlined in the recent conference of the Parties to the United Nations 
Framework Convention on Climate Change in Cancun, Mexico.232 

At this stage, the WIPO program is gathering information from 
stakeholders.233  But it is notable as exactly the type of effort that can 
reduce the pressure of inverse enclosure.  Even if others hold intellectual 
property rights, the existence and pricing of access on an exchange can 
provide the path to commercialization (or a push to switch to alternative 
technologies).   

Use of a WIPO-like exchange is entirely voluntary, of course, and firms 
may well conclude that the third-party control is less desirable than 
traditional one-on-one licensing.  An exchange may be more attractive if 
there was a financial incentive to use it.  Such an incentive may be provided 
by another part of the Climate Change Accord. 
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2. Private Exchanges with Limited IP Stables 

At least three private green technology exchanges are now up and 
running.  The Eco-Patent Commons is a collaborative project of IBM, 
Nokia, Pitney Bowes and Sony in partnership with the World Business 
Council for Sustainable Development.234  It was founded in 2008 as a 
means to promote innovation and encourage cooperation.235  Other 
companies have become involved, and the commons now holds 
approximately one hundred patents.236  Rather than donating the patents to 
the public domain, contributors to the Eco-Patent Commons actually pledge 
not to assert them against those who use the technology for environmentally 
friendly applications.237 

The GreenXchange is another technology exchange initiative, 
founded in 2009 as a collaborative effort between the Creative Commons 
and companies like Nike and Best Buy.238 Like the Eco-Patent Commons, 
the object of GreenXchange is to publicize technology and make it available 
to collaborators through non-assertion agreements.  Drawing from the 
Creative Commons copyright model, GreenXchange offers standardized 
patent licenses that are publicly available.239  To date, GreenXchange claims 
over four hundred fifty patent license agreements, most of which are for 
research related to apparel and devices.240 

Still another option is OnGreen, launched in 2010 as a green 
technology “social marketplace.”241  It claims connections with participants 
in 40 countries and offers access to a roster of 83,678 patents.242 In addition 
to providing a promotional platform for inventors, the site crowd sources 
investment in various green ventures. 
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 There are several limitations to the current private intellectual 
property exchanges.  As attorney Eric Lane notes in a recent book, the 
exchanges may not address the fundamental issue of intellectual property 
overlap; a license for a single patent is not necessarily all that is needed to 
produce a product.243  In addition, the patents may not be the newest, most 
desirable technology.244 On the other hand, the exchanges may provide 
some ability for companies to marry the need to retain control over 
intellectual property while providing broader access to important 
innovations.245 Despite their limitations, they have potential future value. 
 
3. UNFCCC Climate Change Fund’s Proactive Potential 

In addition to the to the technology transfer provisions of the recent 
climate change accords, there is also a funding commitment.246  According 
to the Cancun Accord, developed nations have agreed to provide $100 
billion to address climate change in developing countries.247  Dr. van der 
Veen notes in a recent work that there is no reason that technology transfer 
and climate change funding could not be connected.248  In exchange for 
receiving R&D funding for climate change research, firms could be 
compelled to agree to some form of global licensing.249  He suggests that a 
variety of licensing options could be offered that would, for example, 
capture a return on firm use of funds or even count toward a country’s 
commitment to the Climate Change Fund.250 

The notion of connecting an incentive to licensing is important as it 
may provide the push necessary to engage an otherwise reluctant firm.  The 
UNFCCC mechanism is nominally directed to developing countries, but it 
could be adapted to developed nations as well.  An R&D granting 
mechanism with licensing requirements would be broadly useful and 
facilitate a more productive exchange. 

Possible problems with a Climate Change Fund-connected transfer 
mechanism include those related to valuation and control.251  If countries or 
individual companies are to get some credit for licensing intellectual 
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property, there must be a realistic valuation of the rights.  That can be a 
difficult issue, as an un-commercialized invention may have no clear 
revenue stream.  In addition, companies may be reluctant to part with 
control of their technology to an international body if they cannot be 
assured that know-how will not leak out and foster unauthorized 
competition.  Perhaps acting as a technology broker would be the most 
viable option for a UN role in tech transfer. 
 

C.  Continue Funding Basic R&D and Providing Market Support 
 

When it comes to patent rights, the best defense is often a good 
offense.  This is particularly true when rights overlap and there is a 
possibility of two-way infringement and cross licensing.  Aggressively 
developing an intellectual property portfolio may be the most effective 
clearance mechanism, as it can provide leverage necessary to ensure access.  
Although the ultimate goals of the intellectual property system are not 
necessary served by such patent hording behavior, it may be more important 
to minimize the negative impacts and allow technology to grow in a 
environment of compelled collaboration. 

The scenario of competing war chests of overlapping patent rights is 
currently playing itself out in the cell phone industry.  In this crowded field, 
manufacturers are finding that it is very difficult to commercialize a product 
without stepping on another’s (or several other’s) patent rights.252  But 
owning a strong portfolio of patents is believed to buy some protection.  
Thus, Google recently purchased Motorola’s Mobility arm, not for the 
manufacturing capacity, but for the patent portfolio.253  The field is 
somewhat chaotic now due to the entry of disruptive players.254  However, 
it seems likely than an eventual cease fire will occur, allowing companies to 
focus on marketing rather than litigating.  Exactly this kind of future may be 
in store for certain high-technology energy sources, and the development of 
substantial patent portfolios may allow a firm to maintain a future place at 
the table. 

Arguably, the best way for policy makers to encourage continued 
domestic innovation and development of IP resources is to maintain funding 

                                                
252  See Tom Loftus, Tech Today: Microsoft, Samsung Strike Deal, WALL ST. J. 

ONLINE, Sept. 29, 2011 (a round-up of tech stories noting two separate patent disputes 
involving the Android software and Apple’s tablet IP). 

253   Shira Ovide, Google-Motorola: It’s All About the Patents, WALL ST. J. ONLINE, 
Aug. 15, 2011. 

254   Many of the prominent smart phone manufacturers were not even in the phone 
business ten years ago, while some stalwarts like Research in Motion (RIM) have been 
suffering lately. 



16-Feb-12] INVERSE ENCLOSURE 43 

of R&D and market support.255  Domestic industry would retain a stake in 
the game and be able to negotiate for access to rights held by others.  While 
this still involves the problem of intelligently investing in technologies that 
are important enough market components as to provide leverage, it is not 
substantially different than the R&D investment strategies that exist now. 
 

D.  Retain and Develop Legal Options to Ensure Access 
Although market means of preserving access to patented technology 

may be generally preferred, their success is not guaranteed.  All that is 
required is one uncompromising patent owner with a key property right to 
create a hold-up.256 In that case, important technology may be effectively 
unavailable unless government action is taken.  The legal framework of 
intellectual property provides at least two mechanisms for breaking a patent 
owner’s stranglehold, each with its own detractions and political costs.  
Policy makers should at least plan for the use of such mechanisms as a 
fallback position in case the worst scenario of enclosure occurs. 

 The most direct form of government action is the compulsory 
license.  A compulsory license is a legal mechanism that permits 
government-authorized use (even if the use is by a private company) in 
exchange for the payment of just compensation.257  It is authorized in the 
case of patents by U.S. statute,258 and such licenses have been issued in the 
past, often in the context of military technology.259  Moreover, there is 
international support for the use of compulsory licenses.  The Trade-Related 
Aspects of Intellectual Property Agreement  (TRIPS) specifically permits 
members to engaged in the use of patented technology without the 
authorization of the patent owner in exchange for reasonable 
compensation.260  Thus, at a technical level, it appears that there is always a 
relief valve to inverse enclosure that would prevent any serious negative 
impacts. 
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 However, patent compulsory licensing is intertwined with political 
baggage that makes the use of this legal option impractical much of the 
time.  The imposition of formal compulsory licenses261 by developed 
nations is rare,262 and prior imposition by even developing countries for 
medical use has met with skepticism.263  Although it would be reasonable 
for a developed nation to keep compulsory licensing in mind as an option 
for access in an emergency,264 it would be difficult to utilize as a standard 
policy measure. 

 The other major avenue for compelling access to patented 
technology is to establish that current barriers are a result of anticompetitive 
practices.  There is a long history of antitrust law serving as a means of 
opening markets that are restricted by improperly acquired intellectual 
property rights.265  When anticompetitive conduct is shown to exist, patent 
compulsory licenses have been imposed to restore free competition.266  This 
mechanism could be of use in an inverse enclosure context.   

  A major limitation on the use of antitrust laws to clear patent 
barriers is that much of the conduct related to patent ownership and 
acquisition cannot reasonably be viewed as illegal.267  It is not illegal to 
amass and exclusively enforce a portfolio of patents gained through one’s 

                                                
261   One can argue that the act of government patent infringement followed by 

compensation is a form of compulsory licensing, though no explicit declaration is made.  
Cahoy, supra note 161, at 462 n.7.  This form was envisioned when the TRIPS Agreement 
was negotiated.  UNCTAD-ICTSD, RESOURCE BOOK ON TRIPS AND DEVELOPMENT 466, 
468 (2005) (noting such U.S. compulsory licensing practices were “well known at the time 
of the adoption” of TRIPS Article 31 and account “for much of its peculiar language”). 

262 Cynthia M. Ho, Unveiling Competing Patent Perspectives, 46 HOUS. L. REV. 1047, 
1071 (2009) 

263  See Frederick M. Abbott & Jerome H. Reichman, The Doha Round’s Public 
Health Legacy: Strategies for the Production and Diffusion of Patented Medicines Under 
the Amended TRIPS Provisions, 10 J. INT’L ECON. L. 921, 939 (2007) (stating that “While 
their official positions hostile to compulsory licensing thus seem intended to inhibit action 
by foreign governments, they are not actually considered to constrain either the EU or the 
United States.”). 

264 Cahoy, supra note 161, at 505 tbl. 1. 
265  See, e.g., United States v. Besser Mfg. Co., 343 U.S. 444, 447 (1952) (defining 

compulsory licensing as “a well-recognized remedy where patent abuses are proved in 
antitrust actions”). 

266 See Colleen Chien, Cheap Drugs at What Price to Innovation: Does the 
Compulsory Licensing of Pharmaceuticals Hurt Innovation?, 18 BERKELEY TECH. L.J. 
853, 862-64 (2003) (“By 1977, the [FTC] and DOJ had issued approximately 125 decrees 
over thousands of patents and a wide range of technology.”). 

267   See, e.g., Joshua D. Sarnoff & Christopher M. Holman, Recent Developments 
Affecting the Enforcement, Procurement, and Licensing of Research Tool Patents, 23 
BERKELEY TECH. L.J. 1299, 1361-64 (2008) (noting in the context of research tools that 
courts and federal agencies have been reluctant to use antitrust law to address a lack of 
access due to refusal to license). 
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own research efforts.268  And acquiring another’s patents generally does not 
raise concerns without the existence of market power.269  For many cases of 
patent enclosure, antitrust law will simply have little impact.  That 
restriction is important in appreciating the narrow role of this particular 
legal mechanism. 

Thinking expansively, one might identify additional access options 
in some particular situations, but they are less attractive.270  For example, it 
may be possible to exclude certain important technology from qualifying as 
patentable subject matter, thereby preventing the issuance of a patent in the 
first place.271  However, international agreement, particularly TRIPS, 
generally prohibits carving out subject matter exclusions.272  There are 
exceptions – for matters of moral concern, plants, animals, surgical 
methods, etc.273 – but most would not impact green technology.  It would be 
a stretch to assume that green technology can be excluded from the 
intellectual property landscape.  Moreover, one can argue that the loss of 
invention incentive would make patent exclusion undesirable in the long 
run as well. 

In the end, government intervention into the private intellectual 
property market for green technology is probably best retained as a stopgap 
measure to be used to gain emergency access.  Planning for intervention is 
important, though, and it should be a part of a national intellectual property 
policy. 

 
CONCLUSION 

 
Nations routinely provide R&D and market support for invention to 

address social and economic problems.  This is particularly true in the 

                                                
268  According to U.S. law, patent misuse cannot be based on a refusal to license.  35 

U.S.C. § 271(d)(4) (2006). The U.S. antitrust enforcement community is similarly not 
interested in compelling licensing simply on the basis of exclusive patent ownership.  U.S. 
DEPT. OF JUSTICE & FED. TRADE COMM’N., ANTITRUST ENFORCEMENT AND INTELLECTUAL 
PROPERTY RIGHTS: PROMOTING INNOVATION AND COMPETITION 25-30 (2007) (“[T]he 
Agencies conclude that liability for mere unconditional, unilateral refusals to license will 
not play a meaningful part in the interface between patent rights and antitrust protections.”) 

269  As a result of the Supreme Court’s decision in Illinois Tool, the mere ownership of 
a patent cannot be presumed to convey market power.  Illinois Tool Works Inc v 
Independent Ink, Inc, 547 U.S. 28, 44-45 (2006). 

270  In addition to subject matter exclusions, Professor Sarnoff provides several 
possibilities, including expanding exhaustion and government march-in rights, compelling 
non-exclusive licensing, and adopting more robust experimental use and inter-operability 
exceptions. Sarnoff, supra note 160, at 344-360. 

271   See, e.g., id. at 336-344. 
272   TRIPS, supra note 260, art. 27. 
273   Id. 
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context of clean transportation energies.  As is common in every modern 
high-technology field, patents follow such invention.  However, 
government policies rarely address patent issues to any extent greater than 
promoting their existence through accelerators.  This can constitute a 
serious oversight, as overlapping rights or willing monopolists can create 
access barriers.  Importantly, access barriers may enclose a nation’s 
innovation space if domestic funding is reduced. This scenario suggests that 
an understanding of the patent environment and an intelligent IP policy is 
key to maintaining a nation’s economic health and energy security. 
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Appendix A 
 

U.S. Incentives for Selected Transportation Fuels274 
 

 Biodiesel Battery/ 
Electricity 

Advanced 
Bio-
Ethanol275 

Hydrogen 
Fuel Cell 

Advanced Biofuel Production Grants and Loan 
Guarantees 

X  X  

Advanced Biofuel Production Payments X  X  
Advanced Energy Research Project Grants X X X  

Alternative Fuel Infrastructure Tax Credit X X X X 
Alternative Fuel Tax Exemption    X 
Alternative Technology Vehicle (ATV) 
Manufacturing Incentives276 

X X X X 

Biobased Transportation Research Funding X  X  

Biodiesel Education Grants X  X  
Biomass Research and Development Initiative X  X  

Cellulosic Biofuel Producer Tax Credit X  X  
Fuel Cell Motor Vehicle Tax Credit    X 
Hydrogen Fuel Excise Tax Credit    X 
Hydrogen Fuel Mixture Excise Tax Credit    X 
Idle Reduction Equipment Excise Tax 
Exemption277 

X X X X 

Improved Energy Technology Loans X X X X 
Light-Duty Hybrid Electric Vehicle (HEV) 
and Advanced Lean Burn Vehicle Tax Credit 

 X   

Qualified Alternative Fuel Motor Vehicle 
(QAFMV) Tax Credit 

   X 

Qualified Plug-In Electric Drive Motor 
Vehicle Tax Credit 

 X   

                                                
274 This table was derived from U.S. Dept. of Energy, Alternative Fuels and Advanced 

Vehicles Data Center, Incentives and Laws, available at 
http://www.afdc.energy.gov/afdc/laws/ (last visited January 16, 2012). 

275 Methanol is not included in this analysis due to the following taken from the 
Alternative Fuels and Advanced Vehicles Data Center: "The use of methanol has 
dramatically declined since the early 1990s, and auto makers are no longer manufacturing 
vehicles that run on it."   

276 The ATV Manufacturing Incentive applies to the component manufacturers who 
produce parts that result in vehicles that get 75 mpg or more.  It would appear this applies 
to gasoline, diesel and electricity.  In other words, it doesn't appear to apply specifically to 
any one technology.  It was not listed under biodiesel.  There was no specific listing for 
"electricity" incentives, but that list was created from a few different sources.  On this 
chart, it has not been applied to any technology in particular. 

277 This incentive applies to the specific implementation of certain devices and parts 
and not to any one particular technology. 
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Small Ethanol Producer Tax Credit   X  
Value-Added Producer Grants (VAPG) X  X  
Volumetric Ethanol Excise Tax Credit 
(VEETC) 

  X  

 
 


