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Patenting trends in climate-related technologies

By Shashikant Sangeeta, Third World Network

Patenting of climate-related technologies has grown significantly especially since the mid-1990s. In addition, patent filings and grants of these technologies are largely made or held by entities in developed countries. In comparison applicants from China and other developing countries own a small share of the patents for such technologies. This briefing paper provides an overview of the patenting trends of climate-related technologies. 

Energy Technologies

On average, the proportion of filings under the Patent Cooperation Treaty
 (PCT) to protect renewable energy technologies increased in most countries but especially in the European Union and Japan. See Box 1 and 2 below. 

Box 1
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*Refers to Brazil, China, India. Indonesia, Russian Federation and South Africa

In 2005, the EU, US and Japan had the highest number of patents in renewable energy patents.  Within the EU, Germany, Denmark, UK and Spain have the highest share of patents in renewable energy. Denmark had 161 patents taken between 2003 and 2005, focusing on wind energy
. See Box 3 below. 

Box 2
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Box 3 
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Box 4 below shows patent filings (2001-2005) related to solar (thermal and photo) energy, fuel cell and wind energy by country of origin. See box 4 below. 

Box 4
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Box 4 also shows that patent filings in the fields of solar energy and fuel cell are dominated by Japan, while patent filings in the area of wind energy technology are almost equally dominated by Germany and Japan. There is no specific mention of any developing country aside from China indicating the insignificant role that other developing countries play in patent filing in wind energy technology. It is also worth noting that the total number of patent applications in the field of wind energy was considerably less than that in the other two technological fields. 

OECD statistics in relation to fuel cell technology show that there has been a sharp increase in the number of patents filed under the PCT to protect inventions on fuel cells since the mid-1990s, i.e. at an average pace of 25% a year between 1995 and 2005.
 In the field of fuel cells, Japan shows the strongest average growth in the number of patents. See box 5 below. 

Box 5

	Share of fuel cell patents in total patents (%)
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In 2005, 48% of fuel cell patents originated from Japan, with US following with about 20% and EU with 16%. Brazil, China, India, Indonesia, Russian Federation and South Africa (BRIICS) held only 1.8% of the patents while other countries held 13.1% of the share of patents. See box 6 below. 

Box 6     
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Automobile pollution control technologies

Automobile pollution control technologies comprise all technologies that are used to reduce pollutants produced and released into the atmosphere by automobiles.

    Box 7. 

	
	Share of patents relating to automobile pollution control technologies 
in total patents (%)

	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Source: OECD, (2008)

The share of automobile pollution control technologies patents in all applications has remained stable over the last ten years
. However, it has more than doubled in Japan, with about 1.7% of international patents originating from Japan.
 See Box 7 above. 

Box 8.
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In 2005, the EU, Japan and the US held the highest share in patents for automobile pollution control technologies. Brazil, China, India, Indonesia, Russian Federation and South Africa (BRIICS) held only 0.7% of the patents while other countries held 5.2% of the share of patents. See Box 8 above.  Japan is the second-ranked patenting country in this specific technology field, behind Germany, which contributes to one-third of patent applications for automotive emissions control.
 

Biofuels

Over the last 6 years, a total of 2,796 biofuel-related patents were published in the U.S., with the number increasing by over 150% in each of the past 2 years.
 Analysis of biofuel-related patents published in 2006 to 2007 revealed the following breakdown of patents: biodiesel (299), agricultural biotechnology (110), ethanol and other alcohols (42), enzymes (35) and biomass (41).
 Further broken down by ownership entity, the patents published in the selected technologies in 2006 to 2007 were 57 % owned by corporate entities, 11% owned by universities or other academic institutions and 32% undesignated i.e. the patent applications do not list the patent owner. Worldwide, the highest number of biofuel patents in 2006 to 2007 originates from U.S. (184), Germany (34), Japan (14), Italy (10) and France (10). It is claimed that in the U.S., the patents are owned by 78 different entities.
 

It is anticipated that as venture and government funding increases and legal frameworks develop, the number of biofuel patents will continue to grow steadily.

Climate tolerant crops

According to ETC, BASF (Germany), Monsanto (USA), Bayer (Germany), Syngenta (Switzerland), Dupont (USA) and other biotech companies (known as “Gene Giants”) have filed 532 patent documents (a total of 55 patent families) on “climate ready” genes at patent offices around the world.
  Monsanto (the world’s largest seed company) and BASF (the world’s largest chemical firm), together account for 27 of the 55 patent families identified while much of the rest is accounted by Ceres, Inc., (USA- partners with Monsanto), Dupont, Evogene ltd. (Israel – partners with Monsanto and Dupont), Mendel Biotechnology, Inc., (USA-Monsanto holds equity stake) and Syngenta. Ceres, Inc. and Mendel Biotechnology conduct joint research with Monsanto, thus together (with BASF) they hold 34 of the 55 patent families. 

Experts say the Gene giants are “staking sweeping patent claims on genes related to environmental stresses – not just those in a single engineered plant species – but also to a substantially similar genetic sequence in virtually all engineered food crops”.
 Developed (US, Europe) and developing countries such as Argentina, Brazil, China, South Africa (major food producing countries) are swamped with such patent filings.

In view of the monopolistic grip over “climate ready genes” by a few northern companies that are also major players in the present concentrated seed and chemical industry there are serious concerns that the proprietary technologies will concentrate corporate power, drive up costs, inhibit independent research and undermine farmers rights’ to save and exchange seeds.
  

Effects of IPRs on transfer of climate technologies

The trend of increasing number of patents on climate technology is almost certainly to be continuing even more robustly as climate concerns heighten, funding for R&D increases, and governments adopt frameworks for a greener economy. It has been noted that most of the technology is held by industrialized countries. This raises fundamental questions especially whether developing countries will be hampered in their ability to gain on reasonable terms timely access to mitigation and adaptation technologies as well as associated know-how. 

There are several examples of developing countries and their firms being hampered from adopting climate friendly technologies or products due to there being patents on these products, and unreasonable demands made by the patent holders on companies in developing countries that requested a voluntary license from the patent holder. In the context of Montreal Protocol there are 2 cases in India wherein local firms faced acute problems in their attempts to access technology from suppliers holding patents
. Watal concluded that “Efforts at acquiring substitute technology have not been successful as the technologies are covered by IPRs and are inaccessible either on account of the high price quoted by the technology suppliers and/or due to the conditions laid down by the suppliers. This would require domestically owned firms to give up their majority equity holding through joint ventures or to agree to export restrictions in order to gain access to the alternative technology.”

Korean firms also faced difficulties when they wanted to replace CFCs with acceptable substitutes HFC-134a and HCFC-141b, which had been patented by foreign companies in Korea. Anderson et al. pointed out that: “South Korean firms are of the opinion that the concession fees demanded by technology owners represent a lack of intention to transfer the alternative technology.”
 Restrictive conditions faced by Korean companies when importing foreign ESTs includes conditions such as non-exclusive basis, restriction on export, prohibition of consigning to a third party, sharing of improved technology, restriction on the licensee for dealing in competitive products or technologies, buyer cannot disassemble the equipment
. There are also cases where the private and public sector refused to license ESTs such as HFC-134a, fuel cell and IGCC (Integrated Gasification Combined Cycle).
 When Korea launched its programme to develop HFC-134a technology, a (foreign) company registered 40 process patents in Korea in 1993 in an attempt to block development of similar technology.
 The IPCC (2000) report notes that the case of Korea is “only one among many”.

Other recent studies have pointed out that IPR protection can be a barrier to transfer of technology as it allows the right holder to prevent access to and use of the protected technology and associated know-how, thus preventing other firms from imitating the technology and/or innovating on the basis of new technologies.

Ockwell, et al (2007) looked at Light Emitting Diode (LED) lighting
 technology in India and concluded that:  “Another barrier relates to the IPR issue associated with LED manufacturing. It is a highly protected technology. As there are various processes involved in manufacturing LED chips, each process is patented and requires huge investment. At present the cost of investing in both chip manufacturing and resolving IPR issues is substantially high compared to importing the chips.” On “biomass technology” the study found “some friction between the European and Indian manufacturers of briquetting
 machines” as “small-scale industries such as briquetting machine manufacturers are typically ‘copycat’ businesses based on reverse engineering.”
 It adds that the “The growth of the pellet market in Europe has some implications for technology transfer to developing countries like India”.
 

On hybrid vehicles
 Ockwell et al (2007), found that commercially viable technologies for hybrid vehicles are held by companies in developed countries
 and that “there may be IPR issues associated with imitating patented hybrid drivetrains” since companies such as Toyota, GM and BAE have strict patents relating to their hybrid drivetrains”.

Ockwell (2008) also reviewed other studies on the issue of IPRs in the context of low carbon technology transfer and concluded: “Developing country firms were generally not observed to have access to the most cutting edge technologies within the sectors examined”. He refers to a study by Lewis on how leading wind technology manufacturers in India (Suzlon) and China (Goldwind) acquired access to wind technology by license purchases from second tier developed country firms.
   Lewis argued that it was a disincentive for leading companies to license to potential developing country competitors that have cheaper labour and materials available and while the technology received was not necessarily inferior, it had less operational experience.
 On wind technologies, Ockwell (2008) argues that only smaller companies that are likely to gain more from licensing and lose less from competition are willing to sell licenses for use of their technologies. 

Ockwell also observed that “the key to ensuring long-term, sustained uptake of low carbon technologies in developing countries is the development of low carbon technological capacity within these economies” and this “relies on access to the knowledge that underpins cutting-edge technological developments, as well as exposure to the tacit knowledge that is often integral to developing the absorptive capacity necessary to work with emerging technologies” and argues that for this to happen access to IPRs is important as it will enable entities in developing countries to understand and work with or imitate the knowledge that underlies new low carbon technologies.

Several arguments are made on the favorable impact of the patent system on technology transfer, but often these arguments fail to take into account the realities in and limitations of developing countries. 

One argument is that the disclosure of patent information can serve as a major boost to technology transfer by avoiding duplicative R&D and enabling technological leapfrogging.
  Disclosure of the claimed invention’s specifications in the patent application is a provision of Article 29.1 of the TRIPS Agreement

There are several problems with this argument
 i.e. (i) patent agents usually avoid including information that would enable competitors to invent around or exploit the invention on patent expiry; (ii) the applicant also often omits information that would allow the reproduction of all embodiments, when several embodiments of an invention are claimed; (iii) patent disclosure while making known information about the invention does not allow exploitation of the invention until patent expiry or unless consent of the patent holder is obtained, or measures (e.g. compulsory licensing) are taken as allowed by the TRIPS Agreement to override the patent barrier; (iv) where inventions pertain to microorganisms access to the relevant technology only becomes possible through access to the biological material which may only be allowed for experimental and not for commercial purposes, (v) technicians in developing countries often are without experience in a particular field, thus making it difficult to work the disclose patent specifications. In addition, skills and know-how may be needed to work the disclosed patent specification. The latter is seldom included in the patent application. 

Correa (2005) points out that “The informative effects of patent grants cannot be deemed a substitute for transfer of technology mechanisms through which companies in developing countries actually gain access to proven and commercially viable technologies as well as associated know-how”.
 

In addition, most developing countries are at the stage of "initiation" and "internalization" of technology, wherein they would have to innovate using existing inventions through reverse engineering, while making minor adaptations, rather than "leapfrogging" over known technology. 

Another frequent argument is that patents can be used as a means to leverage access to other related technologies. Generally and even in the context of climate change patents are held by developed countries. Developing countries generally are not major users of the patent system. In 2005, 18 countries were considered intensive users, (i.e. had more than 1000 Patent Cooperation Treaty (PCT) filings) making up 94.8% of the filings. Aside from Korea and China, these are developed countries. It is also noteworthy the great difference between PCT filings originating from China, Korea and US, Japan and Germany. While Korea and China’s PCT filings were less than 10 000, the 3 developed countries filed between 20 000 to more than 50 000 PCT filings in 2005. In 2007, more than 60% of the PCT filings originated from the US, Japan and Germany.

It is also argued that there are pre-grant and post grant mechanisms within the patent systems that can be used to ensure that the resulting effect of the system benefits the public.
 Pre-grant mechanisms referred to are (i) ensuring that patents are only granted for technologies that are novel, involve an inventive step and are industrially applicable, thus avoiding frivolous patents; (ii) excluding technologies that would cause damage to the environment. Post-grant mechanisms referred to include (i) exceptions and limitations to patent rights; (ii) interventions such as compulsory licenses and remedies for anti-competitive practices. 

While the TRIPS Agreement does provide several flexibilities with regard to pre-grant and post grant mechanisms that can be adopted to manage the exclusive rights given to the patent holder for the benefit of the public, there are significant difficulties in terms of operationalising in practice these flexibilities in context of developing countries. In most developing countries there is a lack of patent examination capacity, making it difficult to use the pre-grant mechanisms. In relation to post-grant mechanisms, developing countries often face pressures from multinational companies as well as developed countries when attempting to use such mechanisms. Moreover, in recent years a number of North-South trade agreements contain provisions that limit the use of pre and post grant flexibilities.
 

Another often heard argument is that most of the technologies are in the public domain (as the patent applicant is not interested in seeking patent protection) in most developing countries,
 thus there is no cause for concern. This argument is problematic because patents are likely to be sought in countries that have technological capacity to reverse engineer and innovate on the basis of existing technologies and pose some competition. In addition in many developing countries, it is difficult to ascertain the patent status of technologies which essentially means that developing countries’ firms could be bullied in abandoning the use of a technology simply by a mere allegation by the patent holder of a patent being held.  

A frequent argument of developed countries in relation to the patent system is that it is an incentive for innovation and will facilitate technology transfer. The relationship between strengthened patent protection and innovation is also the subject of much debate. There is now evidence that the impact of the patent system as an incentive for innovation depends on many conditions such as significant market, sufficient capital, qualified personnel at the firm level and innovation-oriented entrepreneurs, as well as a solid scientific base. There is also evidence that even when such conditions are met, IP may not promote innovation. For instance, a review of 23 empirical studies found weak or no evidence that strengthening patent protection increased innovation, but rather the number of patents applied for
. IP protection may be neutral to innovation even in high-tech sectors particularly where product cycle is so short that if you just imitate others’ “ideas, your products will always be outdated and obsolete’
. 

In the context of climate technologies, it is apparent patent protection is not a sufficient condition for innovation as governments of developed countries have provided substantial subsidies for R&D. Thus in light of this, many other types of incentives should be considered that would still incentivise R&D without the patent system’s exclusivity. These could include additional funding for R&D, tax incentives, monetary prizes for outstanding R&D outcomes, regulation etc. 

Opportunistic & Anti-competitive lawsuits: Hampering access to climate technologies

Right holders are known to use legal suits to preserve their market monopoly or to be able to extract significant royalties from the opposing entity. Several patent disputes have emerged particularly in US in the context of climate technologies. For example in 1996 Enercon was barred from importing wind turbines into the US through a proceeding before the US International Trade Commission (ITC)
 (a procedure under which a firm’s imports to the US can be barred if it is shown that the firm’s product violates a US patent). Toyota, well known for its successful hybrid vehicle Toyota Prius was also engaged in a patent infringement battle related to their Hybrid Synergy Drive brought by Paice LLC (a non-manufacturing patentee) in 2004. Paice actions suggest that it engaged into a protracted court proceeding to be able to extract royalties. In 2005, Toyota faced another legal challenge from Solomon Technologies Inc. claiming infringement of its patent primarily relating to Toyota's use of the Hybrid Synergy Drive technology in its Prius and Highlander Hybrid vehicles.
 In 2006 Solomon filed an additional complaint against Toyota with the ITC seeking to exclude importation of infringing technology. The court ruled in Toyota's favor, leading to an appeal by Solomon. The first lawsuit has been stayed awaiting the resolution of the ITC case.

For developing countries patent litigation or the threat of litigation is likely to result in deterring firms in developing countries from investing in mitigation and adaptation technologies. Ockwell, et al., (2007) refers to a discussion with Prof. N Narendran, Director of Research, Lighting research center, New York which highlighted that “As there are a number of patents associated with each process and almost all manufacturers sue each other over patents it is really difficult to resolve IPR issues”.
 An outcome of extensive litigation would be a disincentive to invest in innovation. For example on experimental science, the amount of litigation has tripled between 1987 and 1997, and litigation costs now outweighs the value of patents to owners by about 2%, constituting a tax on overall R&D investment.

IPRs & Publicly funded technologies

According to UNCTAD, in the past decade, about 40% of annual national R & D spending within some OECD countries was publicly funded.
 The private sector is often reluctant to invest in substantial research on their own especially where the technology lacks short-term commercial viability
. Governments sponsor a range of R&D that underpins private sector investments in developing climate technologies
. For example in 2001 EU governments spent more than half of the total expenditure for R&D in renewable energy. The public sector spent 349.3 million euros while other sectors spent 340 million euros.
 Public sector spending is equally important in the US. For example for the wind, biofuels and photovoltaic sector, the US Department of energy spent approximately 356 USD million. 

Sathaye et al (2005) surveyed government sponsored R&D in OECD countries and found that it is common for governments to grant ownership of IPRs to the recipient research institutions.  In some cases the patents will be licensed exclusively, for e.g. Dartmouth College has granted a worldwide exclusive license to Mascoma to research and produce ethanol from cellulosic biomass based on several patents owned by Darthmouth. Dartmouth has also taken an undisclosed equity position in Mascoma. 
The issue of publicly owned technology transfer was addressed in the Rio Summit of 1992. Agenda 21 (chapter 34, paragraph 34.18a) states: “governments and international organisations should promote the formulation of policies and programmes for the effective transfer of environmentally sound technologies that are publicly owned or in the public domain.” Implementation of this provision has been very weak.

Noting the role governments play as the main driver of R&D for climate technologies, it is imperative to explore modalities for the transfer of publicly funded climate technologies to developing countries. OECD countries which tend to hold ownership of most of the technology needed for mitigation and abatement are in a strategic position to influence technology flows directly through their influence on the private sector or on public institutes which receive funding for their R&D and thus should be more active in transferring technologies to developing countries.

Conclusion

There are many barriers to transfer of technology to developing countries. IPRs are one such barrier particularly where the transfer involves development of domestic capacities to absorb, innovate based on the knowledge and commercialization of the results. 

In light of the imminent challenges posed by climate change and the patenting trend (with ownership of technology focused in industrialized nations, a trend likely to continue more robustly in coming years), there is need for action on the part of members negotiating at the UNFCCC to agree to measures that overcome the IP barriers and facilitate transfer of technology as well as associated skills and know-how.
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