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ABSTRACT 

Greenhouse gas emissions, climate changes, and social responses will depend 

substantially upon development of mitigation and adaptation technologies.  The UN 

Framework Convention on Climate Change in Cancun adopted approaches that will focus 

the innovation system on private funding and markets, and thus on the acquisition of 

patents at the front end of the coming innovation pipeline.  This choice is debatable, but 

is certain to create substantial tensions for the patent system’s ability to assure low-cost 

access at the back end of technology transfer needs.  This Article describes six of the 

most useful legal doctrines that can be readily and legally employed in the developed 

North and developing South as a hedge against the risks to innovation and access of 

relying on the patent system.  These measures are more likely to be employed, to be more 

effective, and to be perceived as fairer and more efficient than available ex post 

regulatory actions. 
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I. INTRODUCTION 

Over the next few decades, tens of trillions of dollars will be needed for the 

development and dissemination of a wide range of new technologies to upgrade 

infrastructure and to mitigate and adapt to the effects of climate change (climate change 

technologies).
1
  As the Executive Secretary of the United Nations Framework Convention 

on Climate Change (the UNFCCC) put it, human “‘survival depends on our improvement 

of technology.’”
2
  Climate change is expected to cause dramatic changes to weather 

patterns; to adversely affect health (particularly for vulnerable populations), ecosystems, 

food production, and water availability; to displace populations and disrupt land and 

resource ownership; and to interfere with existing patterns of satisfying basic human 

                                                 

 
1
 See, e.g., LAWRENCE H. GOULDER & WILLIAM A. PIZER, RESOURCES FOR THE FUTURE, THE 

ECONOMICS OF CLIMATE CHANGE, RFF DP 06-06, at 13 (June 2003) (discussing anticipated energy 

investments); THE WORLD BANK, WORLD DEVELOPMENT REPORT 2010: DEVELOPMENT AND CLIMATE 

CHANGE, at 261 (2009) [hereinafter WORLD BANK DEVELOPMENT REPORT] (discussing anticipated 

transportation investments). 
2
 Catherine Saez, Human Survival Depends on Shared Technology, Says New UN Climate Chief, 

INTELL. PROP. WATCH, (Sept. 3, 2010, 6:17 PM), http://www.ip-watch.org/weblog/2010/09/03/human-

survival-depends-on-technology-says-new-un-climate-chief/.   

http://www.ip-watch.org/weblog/2010/09/03/human-survival-depends-on-technology-says-new-un-climate-chief/
http://www.ip-watch.org/weblog/2010/09/03/human-survival-depends-on-technology-says-new-un-climate-chief/
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needs.
3
  The amount of greenhouse gas emissions and the extent of climate change, as 

well as the problems that climate change will cause and how well society responds, will 

depend substantially upon the rapid development and widespread dissemination of a wide 

variety of new climate change technologies.  The availability of substantial public funds 

and the huge potential private markets will attract new technological development and 

will encourage patenting (to differing degrees in various industries) in the hopes of 

appropriating returns.
4
  In turn, the costs of climate change mitigation and adaptation 

measures will depend on whether these climate change technologies are patented, on how 

they are licensed, and on what technological substitutes are affordably available.
5
 

In Cancun at the end of 2010, the UNFCCC adopted an agreement that places 

substantial emphasis on developing and disseminating technology through private 

markets, although it also contemplates transferring public and private funds from 

developed countries (in the context of their mitigation measures) to developing countries 

of at least $100 billion per year by 2020.
6
  Vast amounts of money, mobilized in part by 

the prospect of large commercial markets for climate friendly technologies and prompted 

in part by governmental development funding, will be spent in the energy, transport, 

agriculture, forestry, and other industrial and social sectors.  In the United States under 

                                                 

 
3
 See, e.g., INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, Summary for Policymakers, in 

CLIMATE CHANGE 2007: FOURTH ASSESSMENT REPORT, SYNTHESIS REPORT (AR4) 9-15, 48 (Cambridge 

Univ. Press, 2007) [hereinafter IPCC FOURTH ASSESSMENT REPORT]. 
4
 See generally Wesley M. Cohen et al., Protecting Their Intellectual Assets: Appropriability 

Conditions and Why U.S. Manufacturing Firms Patent (Or Not) 2 (Nat'l Bureau of Econ. Research, 

Working Paper No. w7552, 2000), available at http://www.nber.org/papers/w7552.  
5
 See JOHN H. BARTON, INTERNATIONAL CENTRE FOR TRADE AND SUSTAINABLE DEVELOPMENT, 

INTELLECTUAL PROPERTY AND ACCESS TO CLEAN ENERGY TECHNOLOGIES IN DEVELOPING COUNTRIES: AN 

ANALYSIS OF SOLAR PHOTOVOLTAIC, BIOFUEL, AND WIND TECHNOLOGIES, x-xii (2007), available at 

http://ictsd.net/downloads/2008/11/intellectual-property-and-access-to-clean-energy-technologies-in-

developing-countries_barton_ictsd-2007.pdf; JOHN H. BARTON, CHATHAM HOUSE, MITIGATING CLIMATE 

CHANGE THROUGH TECHNOLOGY TRANSFER: ADDRESSING THE NEEDS OF DEVELOPING COUNTRIES 9-10, 

(Oct., 2008), available at http://www.chathamhouse.org.uk/files/12357_1008barton.pdf. See also 

COPENHAGEN ECONOMICS & THE IPR COMPANY, ARE IPR A BARRIER TO THE TRANSFER OF CLIMATE 

CHANGE TECHNOLOGIES 4 (Jan. 19, 2009), available at 

http://trade.ec.europa.eu/doclib/docs/2009/february/tradoc_142371.pdf.  It is important to note that 

Barton’s assumptions of price constraints on patented climate change technologies assume ready substitutes 

for existing technologies, or development of incremental, rather than breakthrough, technologies.  See, e.g., 

MARIA J. OLIVA ET AL., INTERNATIONAL CENTRE FOR TRADE AND SUSTAINABLE DEVELOPMENT, CLIMATE 

CHANGE, TECHNOLOGY TRANSFER AND INTELLECTUAL PROPERTY RIGHTS 67 (2008), available at 

http://ictsd.org/i/publications/31159 (summary by John Barton of in-session discussion of concerns that 

such substitution may not occur); Keith E. Maskus & Ruth Okediji, INTELLECTUAL PROPERTY RIGHTS AND 

INTERNATIONAL TECHNOLOGY TRANSFER TO ADDRESS CLIMATE CHANGE: RISKS, OPPORTUNITIES AND 

POLICY OPTIONS 10 (2010) (noting that some environmentally sound technology patents may provide 

substantial market power "in certain locations or market conditions” raising serious access barriers).  Cf. 

Bronwyn Hall & Christian Helmers, The Role of Patent Protection in (Clean/Green) Technologies 7 (Nat’l 

Bureau of Econ. Research, Working Paper 16323, 2010), available at http://www.nber.org/papers/w16323 

(“Most technological progress is expected to come from incremental improvements of existing, off-patent 

technologies.”). 
6
 See UNFCCC, Draft Decision CP.16, Outcome of the work of the Ad Hoc Working Group on long-

term Cooperative Action under the Convention, ¶¶ 98-99 (2010) [hereinafter UNFCCC Cancun 

Agreement], http://unfccc.int/files/meetings/cop_16/application/pdf/cop16_lca.pdf.  

http://www.nber.org/papers/w7552
http://ictsd.net/downloads/2008/11/intellectual-property-and-access-to-clean-energy-technologies-in-developing-countries_barton_ictsd-2007.pdf
http://ictsd.net/downloads/2008/11/intellectual-property-and-access-to-clean-energy-technologies-in-developing-countries_barton_ictsd-2007.pdf
http://www.chathamhouse.org.uk/files/12357_1008barton.pdf
http://trade.ec.europa.eu/doclib/docs/2009/february/tradoc_142371.pdf
http://ictsd.org/i/publications/31159
http://www.nber.org/papers/w16323
http://unfccc.int/files/meetings/cop_16/application/pdf/cop16_lca.pdf
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the Bayh-Dole Act
7
 (and increasingly in other countries

8
), universities and small 

businesses receiving government research and development (“R&D”) funds may take 

title to and patent most resulting inventions.
9
  The anticipated worldwide funding for 

technology development and the ability of private institutions to take title to government-

funded inventions will focus the worldwide innovation system even more closely on the 

acquisition of patents at the front end of the innovation pipeline, thus assuring low-cost 

access to patented technologies at the back end of the technology transfer needs.   

The magnitude and social importance of these developments will place significant 

stress on the patent system and its use for scientific and technical innovation, technology 

development, and technology and product transfer and public dissemination.  It will also 

focus attention on the patent system’s theoretical justifications
10

 and alternatives to the 

patent system such as public domain treatment,
11

 public procurement,
12

 and creation of 

constructed commons.
13

  As with other serious global problems, such as access to 

medicines
14

 and sharing the benefits of biodiversity and of the genomes of pathogenic 

organisms,
15

 climate change raises important human rights concerns.
16

  Thus, these issues 

                                                 

 
7
 University and Small Business Patent Procedures Act of December 12, 1980, Pub. L.  No. 96-517, § 

6(a), 94 Stat. 3015, 3019-27 (codified in relevant part at 35 U.S.C. §§ 200-211, 301-07) [hereinafter Bayh-

Dole Act]. 
8
 See, e.g., Sangyu Katsuryoku Saisei Tokubetsu Sochiho [Japanese Bayh-Dole Act], Law No. 131 of 

1999, arts. 30-33, no. 3, English information available at  

http://www.meti.go.jp/english/information/data/cIP9972e.html; Intellectual Property Rights from Publicly 

Financed Research and Development Act, 2008, 522 Republic of South Africa Government Gazette No. 

31745 (Dec. 22, 2008); The protection and utilization of public funded intellectual property bill, 2008, 

Indian Bill No. LXVI of 2008.  See generally Thomas J. Siepmann, The Global Exportation of the U.S. 

Bayh-Dole Act, 30 U. DAYTON L. REV. 209 (2004). 
9
 See, e.g., 35 U.S.C. § 202(a) (non-profits and small businesses may elect to take title to funded 

inventions). 
10

 See, e.g., Fritz Machlup & Edith Penrose, The Patent Controversy in the 19
th

 Century, 10 J. ECON. 

HIST. 1, 10-29 (1950) (discussing traditional arguments for patents based on natural rights in ideas, just 

rewards for inventors, incentives for invention, and incentives for disclosure of secrets). 
11

 See, e.g., JAMES BOYLE, THE PUBLIC DOMAIN: ENCLOSING THE COMMONS OF THE MIND (2008). 
12

 See, e.g., Denis Borges Barbosa & Charlene de Avila Plaza, The Role of Government Procurement 

in Regard to Development, Dissemination, and Costs of Climate Change Technologies, in RESEARCH 

HANDBOOK ON INTELLECTUAL PROPERTY AND CLIMATE CHANGE (Joshua D. Sarnoff ed., Edward Elgar 

Press forthcoming 2011) (herineafter “IP&CC RESEARCH HANDBOOK”). 
13

 See, e.g., Uma Suthersanen & Graham Dutfield, Innovation and the Law of Intellectual Property, 

in INNOVATION WITHOUT PATENTS: HARNESSING THE CREATIVE SPIRIT IN A DIVERSE WORLD (Uma 

Suthersanen et al. eds., 2007); Michael J. Madison, Brett M. Frischmann & Katherine J. Strandburg, 

Constructing Commons in the Cultural Environment, 95 CORNELL L. REV. 657 (2010).    
14

 See, e.g., World Trade Organization, Ministerial Declaration of 14 November 2001, 

WT/MIN(01)/DEC/2, 41 I.L.M. 746 (2001), available at 

http://www.wto.org/english/thewto_e/minist_e/min01_e/mindecl_trips_e.htm [hereinafter Doha 

Declaration]. 
15

 See, e.g., SECRETARIAT OF THE CONVENTION ON BIOLOGICAL DIVERSITY, THE NAGOYA PROTOCOL 

ON ACCESS TO GENETIC RESOURCES AND THE FAIR AND EQUITABLE SHARING OF BENEFITS ARISING FROM 

THEIR UTILIZATION TO THE CONVENTION ON BIOLOGICAL DIVERSITY (2010), available at 

http://www.cbd.int/abs/doc/protocol/nagoya-protocol-en.pdf; World Health Organization, Pandemic 

Influenza preparedness: sharing of influenza virus and access to vaccines and other benefits, Outcome of 

the resumed Intergovernmental Meeting, A62/5 Add. 1, Appendix (May 18, 2009) available at 

http://www.meti.go.jp/english/information/data/cIP9972e.html
http://www.wto.org/english/thewto_e/minist_e/min01_e/mindecl_trips_e.htm
http://www.cbd.int/abs/doc/protocol/nagoya-protocol-en.pdf


2011 Sarnoff, The Patent System and Climate Change  305 

 

 

Vol. 16 VIRGINIA JOURNAL OF LAW & TECHNOLOGY No. 02 

 

are likely to bounce among international treaty regimes (through so-called regime 

shifting) as they arise at different times in different environmental, trade, and intellectual-

property treaty fora.
17

  At the domestic level, governments and private institutions will be 

forced to decide whether and what patent rights to grant or seek for climate change-

related inventions,
18

 and how broadly to license them and what conditions to place on 

such licenses.  Governments will also need to decide what kinds of creative discoveries to 

treat as patent-eligible inventions, what parameters to adopt for various patentability 

doctrines, what exceptions to create to patent rights, and whether and how to regulate 

competition and prices in markets for patented climate change technologies.   

Most patented mitigation and adaptation technologies are being developed in a 

small group of developed countries and emerging economy countries (which will 

collectively be referred to as the “North,” although emerging economies typically are not 

included in the designation).
19

  Thus, the focus on private markets and patents will 

generate substantial trade tensions and will result in significant wealth transfers that will 

run against the flow of “common but differentiated responsibilities and respective 

capabilities” that the UNFCCC adopted in 1992 as a basic predicate for addressing 

climate change.
20

  The reliance principally by the North on the patent system and the 

varying benefits of the patent system for the wide range of technologies and markets in 

                                                                                                                                                 

 
http://apps.who.int/gb/ebwha/pdf_files/A62/A62_5Add1-en.pdf (negotiated framework for sharing of 

viruses and access to benefits). 
16

 See generally HUMAN RIGHTS AND CLIMATE TECHNOLOGY POLICY, USING TECHNOLOGY TO 

PROTECT RIGHTS IN A CLIMATE-CONSTRAINED WORLD (Stephen Humphreys ed., International Council on 

Human Rights Policy forthcoming 2011). 
17

 See, e.g., supra notes 5-6, 14-15 and accompanying text; Lawrence R. Helfer, Regime Shifting: The 

TRIPS Agreement and New Dynamics of International Intellectual Property Lawmaking, 29 YALE J. INT’L 

L. 1, 42-45 (2004) (discussing regime shifting between the World Health Organization and World Trade 

Organization in regard to public health and access to medicines); Jorge Cabrera Medaglia, The Relationship 

Between the Access and Benefit Sharing International Regimen and Other International Instruments: The 

World Trade Organization and the International Union for the Protection of New Varieties of Plants, 10 

SUSTAINABLE DEV. L. & POL’Y 24 (2010) (discussing competing negotiations in the Convention on 

Biological Diversity, the World Trade Organization, and the International Union for the Protection of New 

Varieties of Plants (UPOV) regarding access and benefit sharing). 
18

 See, e.g., Maskus & Okediji, supra note 5, at 8 (noting that, unlike for medicines, in most cases 

patent protection is not an important ex ante incentive for inventions, but are applied for ex post to protect 

inventions). 
19

 See, e.g., Antoine Dechezleprêtre et al., Invention and Transfer of Climate Change Mitigation 

Technologies on a Global Scale: A Study Drawing on Patent Data 4 (CERNA, Mines Paris Tech, Agence 

Française de Dévelopment, Final Report, December 2008), http://www.nccr-

climate.unibe.ch/conferences/climate_policies/working_papers/Dechezlepretre.pdf; BERNICE LEE, ILIAN 

ILIEV & FELIX PRESTON, THE CHATHAM HOUSE, WHO OWNS OUR LOW CARBON FUTURE?: INTELLECTUAL 

PROPERTY AND ENERGY TECHNOLOGIES viii (Royal Institute of International Affairs 2009), available at 

http://www.chathamhouse.org.uk/files/14699_r0909_lowcarbonfuture.pdf; PATENTS AND CLEAN ENERGY: 

BRIDGING THE GAP BETWEEN EVIDENCE AND POLICY: FINAL REPORT  9, 30-36 (United Nations Environment 

Programme (UNEP), European Patent Office, (EPO), and International Centre for Trade and Sustainable 

Development (ICTSD) 2010), available at http://www.epo.org/topics/issues/clean-energy/study.html 

[hereinafter UNEP/EPO/ICTSD Study]. 
20

 United Nations Conference on Environment and Development [UNCED], United Nations 

Framework Convention on Climate Change, Art. 3.1, U.N. Doc. A/AC.237/18 (Part II)/Add.1 (May 9, 

1992) [hereinafter UNFCCC Convention].  See id. Arts. 3.2, 4.1-4.10. 

http://apps.who.int/gb/ebwha/pdf_files/A62/A62_5Add1-en.pdf
http://www.nccr-climate.unibe.ch/conferences/climate_policies/working_papers/Dechezlepretre.pdf
http://www.nccr-climate.unibe.ch/conferences/climate_policies/working_papers/Dechezlepretre.pdf
http://www.chathamhouse.org.uk/files/14699_r0909_lowcarbonfuture.pdf
http://www.epo.org/topics/issues/clean-energy/study.html
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the developing world (which will collectively be referred to as the “South”)
21

 will pose 

additional political confrontations, just as occurred in the context of production of and 

access to essential medicines.   

It is generally believed that the patent system has failed to develop medicines 

needed principally for developing country markets,
22

 and that financial and technological 

aid to the South remains inadequate in light of continuing high prices of the essential 

medicines developed for Northern markets that are available.
23

  Unlike in the access to 

medicines context, many more industries and more heterogeneous market structures will 

be involved in the development and dissemination of the needed technologies for climate 

change,
 
and many more patents may apply to such technologies.

24
  Additional concerns 

(particularly regarding potential anti-commons effects) will thus arise in the climate 

change context, as they have in other contexts involving products and processes that are 

subject to a multiplicity of patents and patent rights.
25

   

Concerns over the patent system and climate change have already caused serious 

political tensions.  At an earlier stage of international negotiations (originally in Bonn and 

carried through to Copenhagen), the UNFCCC Ad Hoc Working Group on Long-term 

Cooperative Action (WG-LCA) considered various proposals that had been suggested by 

the developing South (and emerging economies).  These measures would have placed 

significant restrictions on the traditional operation of the patent system, ranging from 

requiring patent pooling and royalty-free compulsory licensing to excluding green 

technologies entirely from patenting and even retroactively revoking existing patent 

                                                 

 
21

 See, e.g., Richard H. Cavazos Cepeda & Douglas C. Lippoldt, The Strengthening of IPR Protection: 

Policy Complements, 2 W.I.P.O. J. 99, 101-02, 110-12 (2010). 
22

 See, e.g., Stephen Maurer, WHEN PATENTS FAIL: FINDING NEW DRUGS FOR THE DEVELOPING 

WORLD 3 (2005) (discussing the failure of patents to induce development and licensing of “diseases of 

poverty”), available at http://gspp.berkeley.edu/iths/Maurer_WhenPatentsFail.pdf.  
23

 See, e.g., World Health Organization, UN MILLENIUM DEVELOPMENT GOALS TASK FORCE REPORT 

2010, EXECUTIVE SUMMARY: ACCESS TO AFFORDABLE MEDICINES, at xi, available at 

http://www.who.int/medicines/mdg/MDG8ExecSummary.pdf.  
24

 Cf., Mark A. Lemley & Julie E. Cohen, Patent Scope and Innovation in the Software Industry, 89 

CALIF. L. REV. 1, 5-6 (2001) (discussing particular features of software products that may suggest 

differences of patent standards, specifically “rapid sequential innovation, reuse and recombination of 

components, and strong network effects that privilege interoperable components and products”); Dan L. 

Burk  & Mark A. Lemley, Is Patent Law Technology Specific?, 17 BERKELEY TECH. L.J. 1155, 1158-85 

(2002) (discussing differentiation of patent standards by technology, specifically for software and 

biotechnology). 
25

 See, e.g., Michael A. Heller & Rebecca S. Eisenberg, Can Patents Deter Innovation? The 

Anticommons in Biomedical Research, 280 SCIENCE 698, 698-99 (1998); James Bessen and Robert M. 

Hunt, An Empirical Look at Software Patents 4-5 (Nat’l Bureau of Econ. Research, Working Paper No. 03-

17/R, 2004), available at http://www.researchoninnovation.org/swpat.pdf; Paul A. David, Mitigating 

“Anticommons” Harms to Research, in Science and Technology: New Moves in “Legal Jujitsu” against 

Unintended Adverse Consequences of the Exploitation of Intellectual Property Rights on Results of 

Publicly and Privately Funded Research, 2 W.I.P.O. J. 59, 62-63 (2010) (summarizing studies of royalty 

stacking and other anticommons effects in various industries and scientific research).  See generally 

MICHAEL HELLER, GRIDLOCK ECONOMY (Basic Books 2008). 

http://gspp.berkeley.edu/iths/Maurer_WhenPatentsFail.pdf
http://www.who.int/medicines/mdg/MDG8ExecSummary.pdf
http://www.researchoninnovation.org/swpat.pdf
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rights.
26

  Efforts to impose these and other measures are likely to recur at the national 

level within the existing regime of international intellectual property treaties, particularly 

the TRIPS Agreement.
27

  Such national efforts, moreover, will likely expand as the 

mitigation and adaptation needs become more pressing and as the needed technologies 

are developed, in light of widely (if not uniformly) shared perceptions that stronger 

intellectual property rights are not in the interests of the developing South.
28

 

This Article addresses some of the tensions at the intersection of the patent system 

and climate change.  Substantial theoretical and empirical uncertainties remain regarding 

whether the patent system is the best method of promoting innovation and dissemination 

of technologies.
29

  Given the world’s debatable choice in Cancun to rely substantially on 

the patent system and private markets to do so for the needed climate change 

technologies,
30

 the Article describes various doctrinal measures that are available to both 

the developed North and the developing South and are consistent with existing 

international treaties.  In particular, this Article focuses on some of the most useful legal 

                                                 

 
26

 See, e.g., U.N. Framework Convention on Climate Change, Ad Hoc Working Group on Long-Term 

Cooperative Action Under the Convention, Ideas and proposals on the elements contained in paragraph 1 

of the Bali Action Plan 23 (March 13, 2009), available at 

http://unfccc.int/resource/docs/2009/awglca5/eng/misc01.pdf  (proposal by China for compulsory licensing 

of patents, measures to restrict monopoly powers, intellectual property sharing arrangements, and retention 

of publicly funded inventions in the public domain); U.N. Framework Convention on Climate Change, Ad 

Hoc Working Group on Long-Term Cooperative Action Under the Convention, Report of the Ad Hoc 

Working Group on Long-term Cooperative Action under the Convention on its seventh session, held in 

Bangkok from 28 September to 9 October 2009, and Barcelona from 2 to 6 November 2009, U.N. Doc. 

FCCC/AWGLCA/2009/14, at 156 (Nov. 20, 2009) [hereinafter Report of the AWGLCA Bangkok and 

Barcelona Meetings, available at http://unfccc.int/resource/docs/2009/awglca7/eng/14.pdf (proposing to 

“mandatorily exclude from patenting climate-friendly technologies held by Annex II countries”). ; Hall & 

Helmers, supra note 5, at 5.  See also Estelle Derclaye, Should Patent Law Help Cool the Planet? An 

Inquiry from the Point of View of Environmental Law: Part 1, 31 EUR. INTELL. PROP. REV. 168, 183–84 

(2009) (environmentally harmful inventions should not be patent eligible); Estelle Derclaye, Should Patent 

Law Help Cool the Planet? An Inquiry from the Point of View of Environmental Law: Part 2, 31 EUR. 

INTELL. PROP. REV. 227, 227, 230 (2009) (same). 
27

 Agreement on Trade-Related Aspects of Intellectual Property Rights, Apr. 15, 1994, 33 I.L.M. 81 

(December 1993 text) [hereinafter TRIPS Agreement]. 
28

 See, e.g., Lee Branstetter et al., Has the Shift to Stronger Intellectual Property Rights Promoted 

Technology Transfer, FDI, and Industrial Development?, 2 W.I.P.O. J. 93, 95 (2010).  
29

 See, e.g., S. SUBCOMM. ON PATENTS, TRADEMARKS, AND COPYRIGHTS, COMM. ON THE JUDICIARY, 

85TH CONG., AN ECONOMIC REVIEW OF THE PATENT SYSTEM 56, 65, 80 (Comm. Print 1958) [hereinafter 

Machlup] (prepared by Fritz Machlup); Rudolph J.R. Peritz, Professor of Law at N.Y. Law Sch.,  Patents 

and Progress: The Economics of Patent Monopoly and Free Access: Where Do We Go From Here? 10–11 

(Jul. 21, 2008), available at  

http://www.nyls.edu/centers/harlan_scholar_centers/institute_for_information_law_and_policy/publication

s.  Cf. F.M. Scherer, A Half Century of Research on Patent Economics, 2 W.I.P.O. J. 20, 23–27 (2010) 

(emphasizing that first-mover advantages are more important than patent protection for technology 

development). 
30

 See, e.g., Keith E. Maskus, Intellectual Property and the Transfer of Green Technologies: An Essay 

on Economic Perspectives, 1 W.I.P.O. J. 133, 136 (2009) (noting the lack of analysis and evidence 

regarding comparative benefits of carbon taxes or emissions trading to impose prices on emissions, direct 

government funding of R&D, and patent rights in inducing either R&D or innovation in climate change 

technologies). 

http://unfccc.int/resource/docs/2009/awglca5/eng/misc01.pdf
http://unfccc.int/resource/docs/2009/awglca7/eng/14.pdf
http://www.nyls.edu/centers/harlan_scholar_centers/institute_for_information_law_and_policy/publications
http://www.nyls.edu/centers/harlan_scholar_centers/institute_for_information_law_and_policy/publications
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doctrines that can be readily and legally employed as a hedge against the risks to 

innovation and access from relying on the patent system to address climate change 

technology needs.  These proposals should provide the greatest potential for maximizing 

innovation within the patent system and for improving access to the patented 

technologies that will result.  Of course, very different or additional measures may be 

thought preferable, particularly for those who believe strongly in reliance on the patent 

system.  But given existing normative conflicts over relying on the patent system, the 

proposed measures are more likely to better resolve the forthcoming tensions.
31

 

The first set of proposals focuses on limiting what can be patented to direct funds 

and creative efforts where they are most needed while protecting experimentation, 

sequential innovation, and inter-operability of innovations with the developed patented 

technologies.  The second set of proposals focuses on retaining public and private 

ownership powers (and making better use of regulatory powers that look very similar) to 

better assure widespread access and low-cost licensing of patented technologies.  The 

final proposal focuses on expanding access to patented technologies that are voluntarily 

supplied at low cost to certain markets.  These measures not only are likely to prove more 

feasible to adopt, but also should avoid the need to resort to more controversial measures 

such as categorical technological exclusions from the patent system or ex post regulatory 

actions such as compulsory licensing, antitrust scrutiny, or price controls,
32

 which are 

correspondingly less likely to occur.
33

  Nevertheless, such broad powers to compel 

licensing and to lower prices will remain available to countries and are legal under 

existing international intellectual property law treaties, and thus may act as backup 

measures to induce voluntary licensing or negotiated price reductions.
34

 

                                                 

 
31
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control of importing jurisdictions, and are also likely to be uncontroversial (albeit politically difficult and 

costly to implement). 
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of the policy in light of lobbying efforts and fears of lost innovation partnerships); cf. id. at 998 (arguing 

that any harms caused by contractual restrictions imposing distributive obligations on patents to ex ante 

incentives to commercialize patented technologies have been minimal); China Plans Price Controls to 

Tackle Food Inflation, REUTERS (Nov. 16, 2010, 12:16 PM), 

http://in.reuters.com/article/2010/11/16/idINIndia-52936420101116.  See generally Tu Thanh Nguyen, 

COMPETITION LAW, TECHNOLOGY TRANSFER AND THE TRIPS AGREEMENT: IMPLICATIONS FOR 

DEVELOPING COUNTRIES (Edward Elgar Press 2010). 
33

 See, e.g., Reichman, supra note 32, at 1139.  
34
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B.Y.U. INT’L L. & MGMT. REV. 21, 27–29 (2009); Jerome H. Reichman, Comment, Compulsory Licensing 
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The proposed measures are: (1) adopting stringent interpretations on what 

qualifies as a patent eligible invention by supplementing the common exclusion from the 

patent system for scientific principles, physical phenomena, and abstract ideas with a 

requirement for significant additional creativity (as is already the law in the United 

States); (2) adopting robust experimental use and reverse engineering and inter-

operability exceptions so as to protect sequential research and innovation and to assure 

the usability of innovations that must interact with patented technologies; (3) retaining 

non-commercial research and education and “humanitarian” licensing powers for both 

government funded and privately owned patented technologies; (4) using ownership 

powers to revise presumptions of exclusive licensing in regard to patented inventions; (5) 

expanding and clarifying the grounds for exercising public “march-in” rights in regard to 

government-funded inventions; and (6) adopting permissive exhaustion standards 

(preferably at the regional rather than the full international level) to permit parallel 

importation when patent holders are willing to voluntarily supply their patented 

technologies at low cost to particular markets.  These measures will better protect 

sequential innovation and access, particularly where technology transfer is needed to the 

developing South.  By imposing these restrictions up front, the imposed limits on patents 

and the exercise of retained powers will reduce fairness concerns when government 

funders and private owners act for public benefit at private expense.  In contrast, concerns 

over fairness and ex ante innovation incentives are likely to be much more salient for ex 

post regulatory measures such as compulsory licensing,
35

 or any other measures that may 

be selectively and retrospectively applied by regulatory action.
36

 

The Article proceeds as follows.  Part II provides a summary of the current 

context of climate change mitigation and adaptation technologies and funding, and of the 

differential patterns of innovation, patenting, ownership, needs, and approaches to relying 

on the patent system.  Part II.A. describes the recent Cancun Agreement and its focus on 

market-based, patent system approaches, as well as one prominent non-market-based 

alternative (the Hartwell Paper
37

).  It also discusses the continuing theoretical and 

empirical uncertainties that plague resolution of the best policies for promoting invention, 

innovation, and diffusion of technologies.  Part II.B. discusses the highly unbalanced 

patterns of worldwide innovation, patenting, and technology transfer in regard to climate 
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change technologies, and the corresponding trade tensions and wealth transfers that will 

result.  Part II.C. discusses the magnitude of the funds that will likely flow in regard to 

developing climate change technologies, and the magnitude of patent rights that will 

consequently be owned, worked, and licensed.  Part II.D. discusses various proposals that 

have to date been suggested to internationally regulate patent law doctrines for, or to 

modify patent rights in, climate change technologies.   

Part III describes, in relevant subparts, the various measures listed above that 

could be adopted to minimize the risks of relying so heavily on the patent system.  

Although proposals to adopt any of these measures will no doubt be controversial, they 

are “policy levers”
38

 that already are in play across the worldwide patent system.  By 

focusing in Part III on preserving basic and sequential research and development and 

inter-operability free from patent rights, on retaining ownership rights to assure 

widespread and low cost dissemination of needed technologies, and on expanding access 

to voluntarily supplied, low-cost technologies, these specific policy levers may mitigate 

some of the greatest concerns over relying on the patent system while preserving its 

hoped-for benefits.  And as all of the measures should be available and permissible under 

existing international intellectual property treaty law, different countries may and likely 

will choose different strategies for maximizing the innovation and diffusion of climate 

change technologies and for minimizing their costs. 

II. THE CURRENT TECHNOLOGY INNOVATION AND DISSEMINATION CONTEXT 

A. Theoretical and Empirical Uncertainties Regarding Patents, Invention, 

Innovation, and Technology Diffusion 

In Cancun at the end of 2010, the Sixteenth Conference of the Parties of the 

UNFCCC reached agreement on an ambitious (many would say unrealistic) goal of 

limiting emissions so as to restrict temperature increases to no more than two percent 

(2%) above pre-industrial levels.
39

  The premise for achieving this ambitious target is “a 

paradigm shift towards building a low-carbon society that offers substantial opportunities 

and ensures continued high growth and sustainable development, based on innovative 

technologies and more sustainable production and consumption and lifestyles, while 

ensuring a just transition of the workforce that creates decent work and quality jobs.”
40

 

Existing and (particularly) new innovative climate change mitigation and adaptation 

technologies will vary substantially in character, ranging from efficiency methods 

employed by businesses and individuals (including codified and tacit knowledge and 

software) to products and industrial processes for making them.
41
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2011 Sarnoff, The Patent System and Climate Change  311 

 

 

Vol. 16 VIRGINIA JOURNAL OF LAW & TECHNOLOGY No. 02 

 

The range of technologies having climate effects, or accomplishing mitigation or 

adaption needs, is staggering.  For example, one U.S. study identified hundreds of 

technologies in various categories, such as “end-use/infrastructure (e.g. transportation), 

energy supply (e.g. hydrogen), carbon capture-storage (e.g. geologic storage), non-CO2 

GHGs (e.g. methane from landfills), [and] measuring & monitoring capabilities (e.g. 

oceanic CO2 sequestration).”
42

  A European study identified fifty-one categories of 

technology, organized by industry sector, or by conservation or pollution reduction 

goals.
43

  Many studies have noted that the need for patents and how they operate may 

differ dramatically in regard to different kinds of technologies, industry sectors, and users 

and innovators.
44

  

To develop and disseminate the needed technologies, the Cancun Agreement 

contemplates substantial private funding (and wealth transfers to the developing South) 

of technology development and deployment as well as the consequent creation of 

intellectual property rights in new technologies.
45

  Although governments can play an 

important role in stimulating innovation and technology diffusion through mechanisms 

such as public provision of necessary infrastructure, subsidized research, and prioritized 

public procurement, there are limits to government resources (particularly at local levels), 

and the public sector “does not always have the resources required to push through new 

projects independent of the IP-related costs involved.”
46

  Given the political difficulties 

of committing to massive expenditures as public obligations, the choice to rely on private 

markets hardly comes as a surprise. 

Only Bolivia objected to the Cancun Agreement, focusing on the failure to 

address and regulate intellectual property rights.
47

  As noted above, the WG-LCA had 
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earlier considered numerous proposals to regulate intellectual property (particularly 

patents) in climate change mitigation and adaptation technologies,
48

 which led in part to 

the inability to adopt significant emission reduction limits at the Fifteenth Conference of 

the Parties to the UNFCCC in Copenhagen.
49

  By rejecting new regulation of intellectual 

property rights in the Cancun Agreement, the parties implicitly agreed that such issues 

would continue to be regulated under the existing intellectual property treaty regime, as 

was advocated by business groups (representing, e.g., ExxonMobil, General Electric, 

Microsoft, and Phillips).
50

 

In contrast, following the failure of the UNFCCC in Copenhagen to obtain 

consensus on binding carbon reduction commitments, various scholars offered a different 

international approach to addressing climate change.  Specifically, the Hartwell Paper 

proposed a more indirect approach to mitigating climate change by harnessing 

coextensive social motivations to adopt carbon-free energy technologies, which will 

require “very substantially increased investment in innovation in non-carbon energy 

sources to diversify energy supply technologies.”
51

  Unlike the predominantly market-

driven approach to technology of the Cancun Agreement, the Hartwell Paper recognized 

that “radical acceleration of decarbonization of economic activity . . . will not be quickly 

or easily deployed [and thus] the primary RDD&D [research, development, 

demonstration and deployment] will have to be funded from the public purse.”
52

  The 

belief in the need for public funding was premised on a conclusion that “it is wrong to 

assume that a price on carbon
53

 can induce the generality of firms to undertake the 

requisite R&D,” given incentives for “leakage” to lower cost or unrestricted carbon-

emission markets and “offset games,” and because “basic research, development, and 

demonstration cannot be easily patented . . . [and thus] the market has no incentive to 

fund it.”
54

   

It remains to be seen whether the Hartwell Paper scholars are correct that 

insufficient private technology investment funds will flow relative to climate change 

technology development and dissemination needs.  Existing government funding for 
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climate change technology development and diffusion, although increasing,
55

 is certainly 

unlikely to be sufficient for the task.  But the Hartwell Paper scholars’ concern about the 

limits to patents on basic research (if not on development and demonstration of patented 

technologies) are particularly salient in light of recent judicial decisions regarding the 

patent eligibility of business methods, software, and biotechnology, which reiterate 

traditional exclusions for “laws of nature, physical phenomena, and abstract ideas”
56

 (or 

“science, nature, and ideas”) and for “products of nature,”
57

 as well as decisions that limit 

the scope of exclusive rights in patentable biotechnology inventions to the uses disclosed 

in the patent specifications.
58

   

Further, as recognized over fifty years ago by Fritz Machlup in his seminal report 

to the U.S. Congress, the patent system is only one of many, potentially overlapping 

alternative approaches to innovation, and the comparative advantage of patents to the 

alternatives is unproven and uncertain.
59

  When insufficient market incentives exist for 

private development of technology in competitive markets,  

 

society has several choices: to make research grants or subsidies to 

selected industries or special private organizations; to promise prizes or 

bonuses for useful inventions made by private individuals or groups; to 

promise monopoly grants through patents; or to maintain governmental 
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research agencies.  It seems that the largest countries have adopted more 

than one of these possibilities.
60

 

 

As a recent review of Machlup’s work and of subsequent economic analyses of 

the patent system concluded, “the economics literature is inconclusive on whether patent 

protection is more effective than competition in promoting technological improvement 

and economic growth.”
61

  And as Machlup also noted, even once one has chosen to rely 

on a patent system, it is not self-evident that less generous patent policies will lead to 

reduced invention and innovation. 

 

One cannot simply and safely deduce that a reduction of expected returns 

from investment in innovations will diminish the flow of invention.  

According to one opinion on the system of general compulsory licensing –  

***no convincing argument has yet been put forward to 

show that *** a “license of right” system whereby, after a 

very short period, anyone might use a patent on paying a 

license fee to the inventor, would *** diminish the flow of 

invention.
62

 

 

Conversely, given existing incentives to innovate, extending the patent system (and the 

kinds of inventions or discoveries that can be patent eligible) to areas of innovation that 

do not suffer from public goods supply problems or from other market failures may 

impose utilitarian efficiency and deontological moral harms.
63

 

Numerous studies have been conducted to determine why firms choose to patent 

(or not), and whether patent rights are perceived as an incentive for investment, 

invention, and disclosure of technologies that otherwise might be kept as trade secrets, 

and thus pose difficulties for signaling opportunities for licensing and other transfers of 

the technologies.
64

 The most recent study (the “Berkeley Study”) focused on 
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entrepreneurs, i.e., early stage venture- and non-venture-financed startup companies.  The 

study found relatively high rates of patenting for numerous reasons, with significant 

differences between industrial sectors and financing types.
65

  The focus on entrepreneurs 

may be particularly relevant to climate change technologies, where significant 

technology-development opportunities may be recognized by non-incumbents, small-

businesses, and individuals seeking either to capture a share of the emerging market or 

seeking to develop technology for social benefit.   

Among the reasons for patenting identified by the Berkeley Study were: the 

traditional patent thesis of diminishing competition and securing profits for innovations 

(particularly for biotech and medical device companies); securing investments for 

growth; increasing liquidity (such as through acquisition or an initial public offering); 

serving a strategic role in negotiation; and defending against patent infringement suits.
66

  

The last reason cited by entrepreneurs is troubling.  In 2003, the Federal Trade 

Commission had noted that defensive patenting could act as a tax on innovation—if 

companies acquire patents only to be free from litigation threats of competitors—rather 

than as a stimulus to innovation.
67

  This is a particular concern for computer hardware 

and software inventions requiring multiple, potentially patented inputs.  The FTC also 

noted that multiple patents could interfere with licensing through royalty-stacking, 

holdout behaviors, and barriers to entry.
68

   

The Berkeley Study also found significant differences between venture capital-

backed startups and other firms.  The median venture-backed firm holds six or more 

patents or applications, and the median other firm holds none.
69

  Whether these 

differences make sense is uncertain, as they could reflect either the particular needs or the 

irrational desires of venture capitalists or firms relying on them.  Further, “the likelihood 

of holding (or not holding) patents by technology startups does not appear to be driven by 

age effects, but instead by the company’s business model, strategy, technology, or other 

factors, such as the cost of patenting and subsequent enforcement.”
70

  Unsurprisingly, the 

study found “profound disparities in the likelihood, number, and original source of 

patents by the technology focus and industry of the company.”
71

   

Significantly, the Berkeley Study reached similar conclusions to earlier studies 

that patents generally are not strong drivers of innovation, finding that “the technology 

startup executives responding to [the] survey report that patents offer relatively mixed to 
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weak incentives to engage in innovation.”
72

  More specifically, the Berkeley Study found 

that: 

 

[a]mong the D&B [Dunn & Bradstreet-sampled] companies, respondents 

told us that on average, patents offer just above a “slight incentive” to 

engage in invention, R&D, and commercialization, and between “slight” 

and “no incentive at all” to create internal tools and processes. While 

venture-backed startup executives rate the incentive value more highly 

than do those at D&B companies, in no category are patents reported to 

provide even a “moderate” incentive for any of the four entrepreneurial 

activities about which we queried.
73

 

The Berkeley Study thus raises serious concerns that for many technological 

fields, the patent system may not be functioning well, and may be similarly unlikely to do 

so for climate change technologies.  It may either diminish innovation by operating as a 

tax or may be insufficient to attract or properly direct the needed funding.  The patent 

system certainly is not functioning uniformly among the entrepreneurs that the incentive 

for invention theory seeks to attract.  In contrast, the patent system may be functioning 

better, if also non-uniformly, to facilitate venture capital funding of entrepreneurs who 

develop new technologies.  Much may depend on the nature of the technology being 

patented and the timing of when commercialization is needed, as other studies have 

suggested that the scope of patent rights and how long they have existed, as well as the 

pioneering nature of the technology, may substantially affect its subsequent 

commercialization.
74

   

Similarly, the other traditional rationale for the patent system of inducing 

disclosure rather than investment and invention appears problematic.  Technology 

development spillovers from using patent disclosures as sources of technical information 

are becoming much less significant.  In part, this is because of the lack of use of readily 

available patent information for technology development, the inadequacy of patent 

disclosures, and the widespread availability of alternative sources of technical 

information.
75
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Similar uncertainties are posed for the alternatives to the traditional theories of the 

patent system, which focus on control of the technological “prospects” and on the ability 

to coordinate sequential innovation, dissemination, and technology transfer.
76

  These 

uncertainties rise to serious concerns in regard to the development and transfer of needed 

technologies to developing country markets.  

 

Fundamentally, for technology transfer to take place in developing nations 

a number of obstacles must be overcome: uncertainty surrounding the 

costs and benefits of adoption, asymmetric information on the value of 

innovation, financial and skill requirements, externalities, and regulatory 

barriers . . . . The diffusion of new technologies is a difficult process, filled 

with uncertainty and hampered by both market and cultural factors . . . . 

[The literature] describes five characteristic [sic] that affect technology 

diffusion: relative advantage, compatibility [with user values], complexity, 

triability [to overcome user uncertainty], and observability [of benefits . . . 

and] a number of [diffusion and adoption] factors [i.e.,] cost-effectiveness 

. . . [and] access to investment capital [for capital intensive technologies 

having size and scale economies and] salvage values for the displaced 

technology across firms, as well as distinct abilities to assess the risks and 

rewards associated with the innovation . . . . Uncertainty and informational 

problems are exacerbated [in international policymaking contexts] and 

contracting solutions are more difficult to accomplish.
77

 

 

Given these problems with disseminating patented technologies to developing countries, 

environmental and technology regulatory standards (which affect market prices) and 

direct market regulatory policies (including trade and competition policies and price 

regulation) have also been called into play as policy levers to promote technology 

development, dissemination, and transfer.  But these additional measures may either 

complement or contradict patent system invention, disclosure, and dissemination 

incentives.  Accordingly, resolution of the best choices among the competing policies is 

only likely to occur politically, not theoretically.  
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B. Unbalanced Worldwide Patterns of Innovation, Patenting and Technology 

Transfer, and Resulting Tensions 

Concerns over the patent system’s role in promoting climate change technology 

development and dissemination are already acute in light of the importance and time-

sensitivity of the need for these technologies. Yet, additional concerns will arise due to 

the unbalanced nature of worldwide innovation, patenting, and ownership, which may 

conflict with the “common but differentiated responsibilities and respective” 

technological capacities, financial abilities, and climate change obligations of countries 

that have been recognized in the UNFCCC.
78

  The UNFCCC obligates countries to 

cooperate in the “development, application and diffusion, including transfer, of 

technologies, practices, and processes,”
79

 and more specifically notes the implementation 

by developing countries “will depend on the effective implementation” of developed 

countries to meet their commitments regarding financing and technology transfer.
80

  

Nevertheless, so far (and even in competitive markets) climate change technologies 

overwhelmingly are not licensed to developing countries, whether as the result of 

intellectual property or of other factors such as scientific capability, market conditions, 

and investment climate.
81

  Of course, it is possible that in the future high greenhouse gas-

emitting or energy-intensive technologies may disproportionately arise in or relocate to 

developing countries that lack strong climate control legal commitments (so-called 

carbon “leakage”), due to substitution effects or choices relating to off-shore production 

resulting from increased prices.
82

 

Most patented mitigation and adaptation technologies are being developed in a 

very small group of developed countries (the so-called Big Three of Japan, Germany, and 

the United States), although some other developed countries (e.g., the United Kingdom 

and France, making the Big Five) and some emerging economies (the so-called BRICS-

plus countries, which include Brazil, Russia, India, China, Mexico, and South Korea) are 

developing patented technologies in particular sectors such as energy generation, cement 
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production and renewable energy sources.
83

  As noted recently in a study that surveyed 

existing empirical data on patented climate change inventions, “the origins of applicants 

with the most patents are in OECD countries” and the surveyed studies “all suggest that 

companies from developing countries are facing some difficulties in obtaining 

technologies, whether it is the high cost of licensing or having to obtain technologies 

from second-tier technology holders.”
84

   

Between 1978 and 2003, most of the climate change mitigation technologies 

developed and patented in thirteen categories analyzed
85

 (as measured by data from the 

EP/OECD World Patent Statistical Database) came from the Big Three, although in two 

categories (cement and certain renewable energy sources) the BRICS-plus countries were 

increasingly developing patented technologies.
86

  In particular, China has been spending 

extensively on R&D and consequently has been patenting more extensively.
87

  From 

1998 to 2003, patenting of climate change technologies grew on average by nine percent 

per year overall and eighteen percent for emerging economies.
88

  The Big Three account 

for roughly sixty to eighty-five percent of all patented inventions in all categories 

measured.
89

  Japan alone accounts for over fifty percent in three categories.
90

  The data 

also suggest that such concentration is likely to perpetuate itself, as “[s]pecialization 

gains are seemingly important in climate change innovation.”
91

   

One recent effort to promote greater worldwide technology development that 

might expand the group of countries developing patented climate change technologies is 

an “Eco-Patent Commons.”
92

  In January of 2008, IBM, Nokia, Pitney Bowes, and Sony, 

in partnership with the World Business Council on Sustainable Development, launched a 
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patent pool allowing free access without reporting to a wide range of voluntarily 

contributed patents in defined classes of environmentally friendly technologies, which 

included energy efficiency, recycling, waste reduction, and materials substitution.
93

  In 

donating their patents to the Commons, contributors made a non-assertion pledge that 

reserved only the right to assert patents defensively if sued.
94

  But the value, uptake, and 

innovation-promoting potential of these voluntary measures for climate change has yet to 

be demonstrated, particularly in the developing South.
95

  “The biggest problem with the 

Eco-Patent Commons is its inability to attract the core innovation that may be needed to 

confront climate change.  As the Council itself recognized, businesses will likely not 

donate patents that may give them a competitive advantage.”
96

 

In summary, the geographic imbalances in patenting behaviors, and problems 

with and costs of technology acquisition for developing countries are likely to further 

exacerbate existing intellectual property, trade, and scientific differences and to generate 

political tensions along the North-South divide.  Needed mitigation and adaptation 

technologies will have to be purchased by developing countries primarily from the Big 

Five and the BRICS-plus countries, which are historically responsible for or are currently 

making substantial contributions to carbon emissions, even if developing countries are 

increasing their share of such inventions.
97

  Developing countries and international 

agencies funding technology deployment and dissemination are therefore likely to 

challenge patent rights that prevent lower-cost production and acquisition of such 

technologies, which may raise disputes under the TRIPS Agreement.
98

  Or climate 

change technology-rich countries may adopt explicit or implicit export subsidies, which 

may generate additional trade disputes.
99

  Conversely, technology-rich developed 

countries may seek to impose countervailing duties to balance the implicit subsidies 

reflected by production in less highly regulated emission jurisdictions, which may trigger 
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disputes in the World Trade Organization (“WTO”) under the Agreement on Subsidies 

and Countervailing Measures.
100

   

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.  As noted by economist Keith Maskus, to enhance 

diffusion of climate change technologies, developing nations are under pressure to reduce 

tariffs, but also to patent new technologies, which may impose a “double penalty” on 

local competition through imitation.
101

  Further, these imbalances in local patenting may 

reflect differences in R&D budgets
102

 and in the head start that many developed countries 

already possess in scientific and technological development.  The technological head start 

is a particular concern in light of evidence that regional clustering of activities promotes 

both invention and innovation,
103

 and of the consequent recent efforts—including 

proposed domestic funding from President Obama
104

—to consciously promote such 

clustering.  Although increased R&D budgets globally may help, and are positively 

correlated with innovation and patenting behaviors for some climate change technologies, 

“disaggregated data on R&D budgets suggest that the role of R&D varies by 

technological field.”
105

  Climate change technology innovation thus appears sensitive to 

many kinds of policy, trade, and market factors—including market concentration and 

R&D feed-in tariffs, stages of technological maturity, R&D capabilities of licensing 

firms, importance of particular patents to licensing firms’ portfolios and business plans, 

etc.
106

 This complexity precludes simple recommendations to achieve desired innovation 

and technology outcomes. 

In contrast to the comparative advantages that would lead to further extending the 

developed North’s innovation and patenting head start, international action on climate 

change may help to narrow the gap lead either through cooperative trade measures like 

trade-tariff exemptions or through cooperative technology development efforts, such as 

                                                 

 
100

 Agreement on Subsidies and Countervailing Measures, Apr. 15, 1994, 1867 U.N.T.S. 14 

[hereinafter SCM Agreement], available at www.wto.org/english/docs_e/legal_e/24-scm.pdf.  See Gantz & 

A’lai, supra note 99; WTO-UNEP Report, supra note 99 at 101. 
101

 Maskus, supra note 30, at 137. 
102

 See, e.g., Carlos M. Correa, Review of the TRIPS Agreement: Fostering the Transfer of Technology 

to Developing Countries, 2 J. WORLD INTEL. PROP. 939, 944 (1999) (noting that in 1999 only 4% of world 

R&D expenditures were from developing countries) (citing United Nations Development Programme, 

HUMAN DEVELOPMENT REPORT 1999 (Oxford Univ. Press New York 1999)). 
103

 See generally Mercedes Delgado, Michael E. Porter & Scott Stern, Clusters, Convergence, and 

Economic Performance, (Aug. 2010) (unpublished manuscript), available at 

http://www.isc.hbs.edu/pdf/DPS_ClustersPerformance_08-20-10.pdf; JONATHAN SALLET, ED PAISLEY & 

JUSTIN MASTERMAN, SCIENCE PROGRESS, THE GEOGRAPHY OF INNOVATION: THE FEDERAL GOVERNMENT 

AND THE GROWTH OF REGIONAL INNOVATION CLUSTERS (2009), available at 

http://www.scienceprogress.org/wp-content/uploads/2009/09/eda_paper.pdf; MICHAEL E. PORTER, 

CLUSTERS OF INNOVATION: REGIONAL FOUNDATIONS OF U.S. COMPETITIVENESS (2001). 
104

 See, e.g., Barry Johnson, WHITE HOUSE OFFICE OF URBAN AFFAIRS, Urban Update: Regional 

Innovation Clusters, THE WHITE HOUSE (Aug. 20, 2010, 3:35 PM), 

http://www.whitehouse.gov/blog/2010/08/20/urban-update-regional-innovation-clusters.  
105

 UNEP/EPO/ICTSD Study, supra note 19, at 37. 
106

 See id. at 37, 43, 53-55. 

http://www.wto.org/english/docs_e/legal_e/24-scm.pdf
http://www.isc.hbs.edu/pdf/DPS_ClustersPerformance_08-20-10.pdf
http://www.scienceprogress.org/wp-content/uploads/2009/09/eda_paper.pdf
http://www.whitehouse.gov/blog/2010/08/20/urban-update-regional-innovation-clusters


2011 Sarnoff, The Patent System and Climate Change  322 

 

 

Vol. 16 VIRGINIA JOURNAL OF LAW & TECHNOLOGY No. 02 

 

multi-national joint ventures or joint manufacturing for particular climate change 

technologies.
107

  Similarly, international efforts may transfer technology directly to 

developing countries, through foreign funded in-country R&D, joint ventures, and 

foreign direct investment in R&D.
108

 However, many obstacles exist to such foreign 

funded or participatory R&D that relies principally on market-based approaches, 

including significant fears of loss of control over technologies protected by patents given 

the perceived lack of adequate enforcement of patent rights in developing countries.
109

   

Global imbalances in patenting behaviors are also reflected in global imbalances 

in licensing and technology transfers from the developed North to the developing South.  

The climate change mitigation expenditures of developed countries adopted in Cancun 

are intended to benefit developing countries and thus may lead to significant subsidized 

deployment of advanced technologies in developing countries.  But given the problems 

noted above, the Cancun Agreement may not necessarily lead to the required deployment 

of needed technologies, to development of technological capabilities, or to local 

invention and innovation in developing countries.  Technology transfer typically occurs 

through trade, foreign direct investment (“FDI”), joint venturing, or licensing.
110

  

Although some historical and recent studies suggest that licensing and foreign direct 

investment, and consequently technology transfers, are positively correlated with stronger 

intellectual property rights,
111

 recent studies of climate change technologies demonstrate 

that so far these technologies have not been widely licensed to developing countries 

(even to those having competitive markets).  This may be the result of intellectual 

property ownership over those technologies in the developed North or of other factors, 

such as the lack of scientific capability, adverse market conditions, and poor investment 

climates in the developing South.
112

   

One recent study concluded that the low rates of licensing of climate change 

technologies to developing countries were in general no lower than for other technologies 

although desires to license may be higher.  But the magnitude of such licensing remained 

very low as a result of difficulties of identifying licensing partners, pricing, and 

geographic and exclusive scope provisions.
113

  In contrast, a different study concluded 

that climate change mitigation technologies not only “are less likely to cross country 

borders than the average technology” (as measured by patenting in at least two countries), 

they also are principally transferred among developing countries (although transfers are 

increasing to developing countries).  When such transfers do occur, they “seem to crowd 
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out local innovations” (as imports for usage seem to substitute for domestic technology 

development).
114

  Technology transfer flows thus are principally among developed 

countries (about seventy-five percent of exported inventions) and are “almost non-

existent” between emerging countries.
115

  Thus, the general pattern of low levels of 

technology transfer from the developed to the developing world is likely to remain stable 

for climate change technologies, or to skew even more strongly against flows to and 

among developing countries, even if funding from international agreements may 

potentially change these patterns.   

Some historical evidence also suggests that as the strength of patents and the 

quality of their enforcement increases in developing countries, trade flows also increase 

to developing countries—in particular to those with high potential to imitate 

technology.
116

  Similarly, some studies have shown that FDI tends to be positively 

correlated with stronger intellectual property protection for high technologies, although 

differences may exist between patents and trade secret protections.
117

  Nevertheless, 

intellectual property protections are only one factor in a complex set of FDI 

considerations.
118

 

Moreover, even without regard to the dramatic geographical imbalances in 

patenting and licensing behaviors, patented climate change technologies so far have taken 

very long times to reach the mass market and to achieve widespread diffusion.
119

  As the 

recent effort to achieve a worldwide cell-phone standard has also demonstrated, patent 
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rights may delay or interfere with coordinated approaches to achieve worldwide 

technology development and deployment.
120

  Even when technology has been developed 

through R&D subsidies and transferred at low cost to developing countries, its use may 

require additional subsidies to overcome the sunk costs of existing infrastructure or 

equipment, and local adaptation (or invention) may be needed to provide sufficient 

comparative benefits to actual users
121

 given that the technology needs in developing 

countries may differ from those in developed countries.
122

  Thus, relying on private 

markets and patents to distribute the needed technologies to the South may prove both 

costly and ineffective.  

Substantial questions exist as to whether the patent system is up to the tasks of 

generating the needed technologies in the requisite timeframe and of assuring they are 

sufficiently available and affordable around the world.  Given environmental externalities 

and needs, the social welfare costs of patents (by restricting competition, raising prices, 

and thereby depressing diffusion of needed technologies) suggest that “patents may not 

be the preferred policy instrument for encouraging innovation in this area if they fail to 

create a competitive market for technology that leads to more diffusion than would be 

achieved in their absence.”
123

  But the world has embarked down the patent path and 

whether a competitive market develops to make the needed technologies available and 

affordable will depend in large part on private marketing and licensing decisions as well 

as the underlying governmental patent and regulatory policies. 

C. International Funding, Timing, and Transfer of Climate Change 

Technologies 

In order to meet long-term climate control goals (currently pegged at no more 

than a two degree temperature rise above pre-industrial levels), worldwide cumulative 

low-carbon and energy-efficient technology investment needs are estimated at $44 trillion 

by 2030.
124

  Estimates for cumulative worldwide investment in energy infrastructure 

exceed $16 trillion by 2030,
125

 and trillions of dollars in transportation infrastructure are 
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similarly estimated to be necessary over the coming decades.
126

  Per year estimates (in 

2005 dollars) for developing country climate change mitigation costs and financing needs 

until 2030 range from $140 billion to $175 billion and $265 billion to $565 billion, 

respectively, and for adaptation costs until 2050 range from $30 billion to $100 billion.
127

  

In contrast to these levels, current worldwide development assistance (for which climate 

change adaptation costs are usually measured as incremental additions
128

) is around $100 

billion per year.
129

  Public funding currently available for climate change mitigation and 

adaptation investments is well below the projected needs.  Generating the needed funding 

will likely require development of additional public commitments, leveraged private 

money, and markets that set prices on carbon emissions.
130

   

As a result of the Copenhagen Accord, and as formally agreed to in the Cancun 

Accord, developed countries have pledged short-term transfers of public funds to 

developing countries for mitigation and adaptation measures of $30 billion, with both 

public and private funding to increase these amounts by 2020 to $100 billion per year.
131

  

These funds are supposed to help developing countries “reduce emissions from 

deforestation and forest degradation (REDD-plus), [and with] adaptation, technology 

development and transfer and capacity building.”
132

  Numerous questions exist as to the 

sources of the funding and whether they will be new and additional to funds that would 

already be expended, or will simply substitute them in various ways.
133

  Given the 

worldwide impacts of climate change, substantial additional funds will also be needed for 

similar mitigation and adaptation measures to be taken in the developed North.  The 

developing South will also need to supply additional funds to the contemplated wealth 

transfers from the North. 

At least three competing models of innovation exist that affect the timing of these 

massive forthcoming expenditures: (1) learning by doing, or building off experience; (2) 

inducing innovations through market, regulatory, and other incentives, and through 

evolutionary development, based on rules of thumb and routines that do not necessarily 

optimize R&D expenditures; and (3) spillovers from trade and technology transfers and 

from other (so-called disembodied) sources, such as scientific conferences.
134

  These 
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different models have different implications for the policy and regulatory choices 

required to comply with international environmental regulation of carbon emissions.  For 

example, an induced-innovation approach may suggest making regulatory compliance 

(and funding) decisions later when the marginal costs of compliance have decreased due 

to induced technological innovation and diffusion.  In contrast, a learning-by-doing 

approach may suggest greater early compliance expenditures to achieve such 

innovation.
135

 

Even when innovation results in lower-cost and better technologies, numerous 

factors (including differential benefits from learning-by-doing and lock-in effects of 

using particular technologies) may inhibit widespread and rapid diffusion of those 

technologies to different classes of users.
136

  Recent studies have suggested that policy 

interventions to create market demand and promote technology demonstration and 

deployment—and thus learning-by-doing—“can be a major accelerator of the innovation 

process,” leading to rapid expansion of patenting in particular climate change 

technologies.
137

  In turn, these patents (and other forms of intellectual property) “can be 

an important factor in determining the speed of technological demonstration and 

diffusion” even without generating monopolistic behavior or barriers to entry.
138

  Thus, 

even when government funding is used both to subsidize R&D efforts and to provide 

seed money for technology demonstration, continuing government direction of market 

developments may affect the rate of technology diffusion.  Accordingly, government 

ownership decisions and retained rights in regard to patented technologies—such as the 

ability under the Bayh Dole Act for government funding agencies to retain title, to use the 

royalty free statutory license for public purposes, or to march in to license government 

funded patent rights to third parties
139

—may become an increasing focus of attention. 

At least one practical case (although on a much smaller scale) exists from which 

to study the effects of the patent system and the effectiveness of treaty measures designed 

to achieve internally coordinated environmental benefits through technology 

development and transfer to developing countries.  This is the Montreal Protocol’s ban on 

chlorofluorocarbons (“CFCs”) to protect stratospheric ozone, and the consequent need to 

develop technological substitutes for CFCs.
140

 The Protocol created a fund to help 

developing countries phase out of CFC production, and required each Party to the 

Protocol to “take every practical step” consistent with funding mechanisms “to ensure 

that the best available, environmentally safe substitutes and related technologies [we]re 

expeditiously transferred” to developing countries under “fair and most favorable 
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conditions.”
141

  Unfortunately, a study of this provision’s implementation concluded that 

neither the financial assistance nor the technology transfer provisions were effective.
142

    

 

Efforts at acquiring substitute technology has not been successful as the 

technologies are covered by IPRs [intellectual property rights], 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. 

 

Financial assistance towards the acquisition of such technology has also 

not been effective. In fact, an interim progress report by the Executive 

Committee on technology transfer stated that the terms of freely 

negotiated transfer of technologies, including costs such as patents, 

designs and royalties, may not always be accommodated by the funding 

policies of the Multilateral Fund. Thus, while prices of alternative 

technologies are unaffordable on account of IPRs, access to these is 

limited due to inadequate funds domestically and lack of financial 

assistance from the Multilateral Fund, creating a major hurdle in transiting 

to ODS [ozone depleting substance] friendly production, especially among 

producer nations.
143

 

The failed example of technology transfer under the Montreal Protocol does not 

bode well for climate change, particularly given the narrow range of technological targets 

addressed, the limited funds that were provided, and the general consensus that existed 

regarding the appropriate nature of the task to be solved by the Protocol.  The task of 

funding R&D for climate change and of assuring “common but differentiated” payment 

of the costs of adopting and disseminating the needed climate change mitigation and 

adaptation technologies will be incomparably more difficult. 

As has been noted in other environmental regulatory contexts, where the causal 

mechanisms for achieving the required action are not specified, subsidiary 

implementation of centralized policies becomes difficult to achieve.
144

  Like many other 
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international agreements to transfer technology, the UNFCCC Convention and the 

Cancun Agreement fail to adequately address important issues, particularly in regard to 

patent rights and other intellectual property rights, such as trade secrets.  At the most 

basic level, the UNFCCC does not define technology transfer, although the 

Intergovernmental Panel on Climate Change (IPCC) has done so.
145

 Nevertheless, the 

UNFCCC Convention provides in Article 4.1(c) that all parties shall “promote and 

cooperate in the development, application and diffusion, including transfer, of 

technologies, practices and processes that control, reduce or prevent anthropogenic 

emissions of greenhouse gases not controlled by the Montreal Protocol in all relevant 

sectors, including the energy, transport, industry, agriculture, forestry and waste 

management sectors.”
146

  Under Article 4.2(e), Annex I Parties shall “coordinate as 

appropriate with other such Parties, relevant economic and administrative instruments 

developed to achieve the objective of the Convention.”
147

  Article 4.3 requires developed 

countries to provide financial resources “including for the transfer of technology, needed 

by the developing country Parties to meet the agreed full incremental costs of 

implementing” evaluation and mitigation measures agreed to by developing countries.
148

  

The most detailed requirements appear in Article 4.5, which provides that:  

 

The developed country Parties and other developed Parties included in 

Annex II shall take all practicable steps to promote, facilitate and finance, 

as appropriate, the transfer of, or access to, environmentally sound 

technologies and know-how to other Parties, particularly developing 

country Parties, to enable them to implement the provisions of the 

Convention. In this process, the developed country Parties shall support 

the development and enhancement of endogenous capacities and 

technologies of developing country Parties. Other Parties and 

organizations in a position to do so may also assist in facilitating the 

transfer of such technologies.
149

 

Article 4.7 recognizes that the effective implementation of developing country 

parties’ commitments will depend on the effective implementation of developed countries 

obligations “related to financial resources and transfer of technology and will take fully 

into account that economic and social development and poverty eradication are the first 
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and overriding priorities of the developing country Parties.”
150

  Articles 4.8 and 4.9, 

respectively, recognize “the specific needs and concerns” of developing countries and 

require parties to “take full account of the specific needs and special situations of the 

least developed countries in their actions with regard to funding and transfer of 

technology.”
151

  Finally, Article 11 provides for a financial mechanism to provide 

resources, including for transfer of technology.   

Lacking any provisions in the UNFCCC Convention on technology transfer that 

are meaningfully more concrete than those of the Montreal Protocol, further specification 

by treaty development processes was inevitable.  The Cancun Agreement thus specifies 

the minimum funding commitments to be supplied by the developed countries for transfer 

to developing countries (through mechanisms that have yet to be established).
152

  It also 

provides somewhat more detail regarding the goals for technology transfer, and the 

process for accomplishing the treaty’s technology transfer goals.  Paragraph I.2.c. 

provides the general obligation on all parties to cooperate “through effective mechanisms, 

enhanced means and appropriate enabling environments, and enhance[d] technology 

development and the transfer of technologies to developing country Parties to enable 

action on mitigation and adaptation.”
153

  Paragraph IV.B.114 decides that technology 

needs must be nationally determined, and Paragraph IV.B.115 recognizes the many 

stages that are required for technology transfer to occur: “research and development, 

demonstration, deployment, diffusion and transfer of technology.”
154

  Further, the Cancun 

Agreement adopted a “Technology Mechanism” comprised of a “Technology Executive 

Committee” and a “Climate Technology Centre and Network.”
 155

  The former is to 

implement the framework of technology transfer actions contemplated by Article 4.5 of 

the UNFCCC, according to defined priorities and performing specified functions.
156

  The 

latter is to act as a Network to facilitate information sharing, action, and identification of 

needs among other “networks, organizations, and initiatives . . . .”
157

  These measures are 

clearly a substantial improvement over prior, general commitments and treaty 

mechanisms, and the new entities clearly raise the profile of and institutionalize the 

technology transfer function.  But their effectiveness has yet to be tested, the relationship 

of the Technology Executive Committee to the newly created Green Climate Fund
158

 has 

yet to be established, and neither body has any authority to circumvent or affect national 

laws governing intellectual property rights.  For the reasons described above, these new 

institutions will be put to the test—and soon.  

 

D. Existing International Technology Transfer Measures and Proposals to 
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Regulate Patents for Climate Change Invention and Technology Transfer 

There is a long history—dating back at least to the United Nations Conference on 

Environment and Development in 1992 in Rio de Janeiro where the UNFCCC was 

negotiated and adopted—of the developing world seeking to negotiate controls on 

intellectual property rights to promote technology transfer to environmentally sound 

technologies.
159

  Even today, the United Nations continues to consider and recommend 

changes to the TRIPS Agreement to better assure transfer of climate change 

technologies.
160

   

Article 7 of the TRIPS Agreement requires that “protection and enforcement of 

intellectual property rights should contribute to the promotion of technological innovation 

and to the transfer and dissemination of technology, to the mutual advantage of producers 

and users of technological knowledge and in a manner conducive to social and economic 

welfare, and to a balance of rights and obligations.”
161

  Article 8.2 authorizes member 

countries to take “[a]ppropriate measures” consistent with other provisions of the 

Agreement where they are needed to address practices that “unreasonably restrain trade 

or adversely affect the international transfer of technology.”
162

  Article 66.2 requires 

developing countries to adopt domestic incentives to promote and encourage “technology 

transfer to least-developed country Members in order to enable them to create a sound 

and viable technology base,”
163

 and has not been well implemented by adoption of 

measures that specifically target transfer to developing countries.
164

  The scope of these 

provisions and the meaning of consistency with the Agreement are unclear, but to date 

there have been few identified measures taken specifically to implement these provisions 

or to address any adverse effects of intellectual property rights on international 

technology transfers.
165

  The one significant exception was the Doha Declaration, and the 

related, subsequent amendment to the TRIPS Agreement, which was adopted in order to 

facilitate compulsory licensing of medicines for export to developing countries that 

lacked the capacity to produce them (as a compulsory license for imports to those 

countries would be insufficient to assure low-cost supplies).
166
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As noted above, although intellectual property rights in general and patents in 

particular were substantial concerns in Bonn and Copenhagen, they receded from the 

focus in Cancun.  Likely explanations include the political reality that achieving an 

agreement to take action was perceived to be an urgent need so as to save the UNFCCC 

process, the recognition that developed countries would not agree to regulation of 

intellectual property in the context of UNFCCC negotiations, and the promise of large 

amounts of money in the form of wealth transfers from the North to address mitigation 

and adaptation needs of the South.
167

  Nevertheless, given the technology needs, 

forthcoming funding flows, and massive wealth transfers that will result, many different 

aspects of the patent system and related legal doctrines have been and increasingly will 

be subjected to substantial scrutiny.   

Past proposals for international regulation of patent law in the context of climate 

change have included: (1) imposing new restrictions on patent eligible subject matter for 

climate change technologies,
168

 notwithstanding that the TRIPS Agreement requires 

patents to be available in all fields of technology
169

; (2) revising requirements for 

disclosure (to increase information), application processing (to reduce processing times), 

and patentability requirements such as the obviousness threshold (either to promote or to 

restrict such patents); (3) reducing rights and/or patent terms, including altering 

infringement standards or creating exceptions and limitations; and (4) addressing 

licensing, misuse, and antitrust concerns, including imposing compulsory licensing 

regimes.
170

  Even those who foresee widespread international licensing of new climate 

change technologies at reasonable prices have argued for strict policing of antitrust laws 

to assure that vertical integration does not prevent competition, for mandatory cross-

licensing to assure technology development, and for compulsory licensing to protect 
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businesses in developing countries that are capable of manufacturing such 

technologies.
171

   

Although further amendment of the WTO TRIPS Agreement such as has been 

discussed by the United Nations
172

 is a theoretical possibility if international concerns 

become more politically salient over time, consensus for adopting such amendments at 

least in the short term is unlikely.  Nevertheless, the rhetoric will—like the climate— 

become increasingly heated.
 173

  Without such treaty amendments, countries (particularly 

those in the developing South) will seek to make greater use of existing TRIPS 

flexibilities, and in doing so they will generate further tensions over intellectual property 

rights with developed North that may result in dispute proceedings in the WTO.
174

  

However, given the political difficulties of selectively applying in particular cases the 

flexibilities that exist in the TRIPS Agreement—such as compulsory licenses, regulation 

of voluntary licenses, and certain exceptions to patent rights—developing countries may 

be more likely to adopt broader but more administrable exclusions from patent eligibility, 

exceptions to patent rights, and alternatives to the patent system (such as a global 

technology pool), and to seek expanded access to publicly funded technologies that may 

better promote technology development, transfer, and use.
 175

  These broader options may 

provide greater ex ante predictability “in accessing technologies and [may] further enable 

much-needed research and development for local adaptation and diffusion, which would 

further reduce the cost of the technologies.”
176

 

Even if the patent system successfully develops and transfers significant new 

climate change technologies, serious social harms may still result if the technology 

pipeline does not timely meet the mitigation and adaptation needs.  This may ultimately 

encourage developing countries to seek amendments to the TRIPS Agreement or to other 

international treaties in order to force developed country governments to directly mandate 

low-cost access to technologies that are patented by those countries’ nationals and 

corporations.
177

  It may also result in reconsideration of the various alternatives and 

supplements to the patent system for developing and disseminating the needed climate 
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change technologies, such as global demonstration programs, open innovation 

mechanisms (including technology prizes and platforms), model research and 

development agreements, improved operation and maintenance practices and training and 

organizational procedures, patent pools, and public databases on licensing activities.
178

 

In summary, concerns regarding the patent system and related doctrines are likely 

to generate serious political disputes, which may spill over from the context of climate-

change-specific technologies to more traditional technologies.  This is particularly likely 

for traditional technologies that may indirectly affect greenhouse gas emissions and 

uptake, or may exacerbate or mitigate climate change problems.  In each context, the 

basic premises of the patent system as a means for incentivizing investment, invention, 

disclosure, development and dissemination of technology will be subject to serious 

theoretical, practical, and political challenges.  

III. CRITICAL NATIONAL AND PRIVATE POLICY LEVERS TO MITIGATE THE 

ADVERSE EFFECTS OF PATENTS FOR CLIMATE CHANGE TECHNOLOGIES 

National governments will face continuing and substantial domestic pressures to 

limit the scope and costs of patent rights in order to assure access to climate change 

technologies at affordable prices, to develop local capacity, and to attract competitive 

invention and investment from countries other than those where the patented technology 

is controlled.  The obvious alternatives to refusals to license technologies (particularly if 

owned by foreign firms) for further research and development or to high prices for access 

to those technologies are to regulate the activities directly by adopting compulsory 

licenses or by imposing direct price regulations.
179

  The indirect alternatives are to 

regulate such conduct by treating restrictive licensing as a competition violation (i.e., as 

an abuse of dominant position) or by treating the patents themselves as essential 

facilities.
180

  These approaches will be highly controversial and may threaten substantial 

trade retaliation from the countries that have promised to transfer wealth and technology 
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to the developing South, or may prompt technology and investment withholding by 

businesses in the developed North.  Such direct or indirect regulation, moreover, may be 

largely ineffective in regard to assuring transfers of tacit knowledge.
181

 Compulsory 

licensing, price regulation, and antitrust treatment have been repeatedly resisted by the 

United States and (somewhat less so) other developed countries, particularly in foreign 

markets where they do not bear the costs but reap the benefits of exports.
182

  The 

developing South may be unwilling to resist such trade pressures, even if the threats and 

trade sanctions would be found illegal under WTO rules.
183

  

The six measures proposed below seek to avoid resort to these highly 

controversial approaches, although compulsory licensing, competition policy, and price 

controls will remain available and may operate in the background to induce broader and 

lower-cost voluntary licensing behaviors.  Rather, the measures focus on achieving the 

greatest benefits for climate change innovation in both the developed and developing 

world in a manner that is generally recognized as consistent with existing international 

intellectual property treaty law.  These measures thus promise a greater likelihood of 

being employed to develop the needed technologies while controlling the costs of 

supplying access to them and of transferring them to the South, particularly when the 

patent owners are unwilling to voluntarily adopt widespread and low-cost licensing 

approaches generally or for Southern markets that are lacking in sufficient funds or 

innovation capacities.
184

   

Specifically, the first set of proposed measures focuses on protecting basic 

research and sequential innovation and use by assuring that significant additional 

creativity beyond basic scientific discovery is needed for patent eligibility, and by 

assuring robust experimental use, reverse engineering, and inter-operability exceptions to 

permit basic science to proceed unfettered by patent rights.  They do so in order to allow 

scientific knowledge to flow to the developing South, and to permit downstream 
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development and use of the creative patented technologies that do result.
185

  The next set 

of proposed measures seeks to assure that upstream owners of patented climate change 

technologies retain various rights when licensing their commercial development, so as to 

assure continued R&D and low-cost access.  These measures include retaining power to 

authorize experimental and “humanitarian” uses for climate mitigation and adaptation 

needs, to change the default resort from exclusive to non-exclusive licensing unless the 

former has been demonstrated to be needed, and to clarify “march in” criteria to facilitate 

access when patent owners or their licensees fail to make the technology accessible at 

affordable costs.  The final recommendation is to make greater use of exhaustion (parallel 

importation) of patented technologies, preferably on a regional rather than a full 

international level, when patent owners or their licensees voluntarily supply certain some 

markets at low costs to achieve wider diffusion of the climate change technologies.  

The basic premise of these measures is that they will best preserve the ability for 

both developed and developing countries to generate needed, creative technologies and 

will be easier and less problematic for both the North and the South to adopt.  By limiting 

the grant of rights to more creative applications, as well as by making clear that the grant 

of the patent does not include the right to prevent research, sequential innovation, inter-

operation, or transfers across jurisdictions, the most serious concerns for technology 

development, access, and capacity building can be avoided.  By retaining ownership 

powers and by clarifying the grounds for exercising them, both public funders and private 

patent owners can minimize the concerns over adversely effecting ex ante investment and 

innovation incentives that attend ex post government regulation to accomplish the same 

goals.  Investors and inventors will know the limits of the patent rights, and can decide in 

advance whether the rewards warrant the limitations and risks.  Such measures thus will 

be both simpler and fairer than imposing ex post regulatory constraints on broader ex ante 

grants of rights, as the limits will have been effectively consented to by the funding 

recipients and patent licensees.
186

   

Further, adopting such measures for climate change technologies should be less 

controversial and less threatening to the various patent system incentives than they would 

be for pharmaceuticals and other medical technologies.  In the access to medicines 

context, massive investments are typically needed to recoup the costs of clinical trials 

(rather than of invention creation activity), copying costs are minimal, and first-mover 

advantages may therefore be insufficient to recoup investments.
187

  It also bears noting 

that investors and inventors do not need to recoup all of the positive spillovers of the 

inventions that they create and patent in order to be sufficiently motivated to invest time 

and effort in making them.  As Mark Lemley has cogently noted, “[t]he effort to permit 

inventors to capture the full social value of their invention—and the rhetoric of free 
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riding in intellectual property more generally—are fundamentally misguided.  In no other 

area of the economy do we permit the full internalization of social benefits.”
188

  

 

A. Broad Patent Eligibility Exclusions for Basic R&D to Direct Innovation 

to More Creative Applications 

Private investments are unlikely to be sufficient to fund the development of new 

approaches to climate change technologies that rely on discoveries of basic science.
189

  

Rather, “the market-based innovation system founded on [intellectual property rights] 

will need supplementation through public research support and public-private 

coordination in areas where the success of private R&D programmes in [environmentally 

sound technologies] is highly uncertain and markets are small.”
190

  Patent rights may be 

least needed and least effective for stimulating the needed scientific research, even if they 

may potentially be more effective in stimulating commercial development of new climate 

change technologies from such research.  This was precisely the premise of the Bayh-

Dole Act,
191

 which provided patent incentives to universities and small businesses to 

induce them to develop federally funded basic discoveries into useful, and commercially 

significant, practical applications.
192

   

For centuries and around the world, research discoveries of basic scientific 

principles, natural phenomena, and abstract ideas have been and remain excluded from 

the patent system.
193

  Originating in Europe, these exclusions for science, nature, and 
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ideas were premised both on religious beliefs and deontological moral concerns,
194

 and 

corresponded to utilitarian beliefs that society was better off when scientific and natural 

discoveries were widely shared and free from patent property rights.  As aptly put by the 

late 19
th

 century patent law scholar William Robinson, “[t]o benefit by the discoveries of 

his fellow-men is thus not only a natural right, it is also the natural duty which every man 

owes to himself and to society; and the mutual universal progress thence resulting is the 

fulfillment of the earthly destiny of the human race.”
195

  By prohibiting patents on basic 

scientific and natural discoveries, a robust public domain of science, nature, and ideas 

developed, along with Mertonian norms of communal sharing in scientific research.
196

  

Governments also sent important expressive signals that private ownership of such basic 

discoveries would create both deontological and utilitarian moral harms (even if the 

scientific, natural, and abstract discoveries themselves were highly useful and socially 

beneficial).
197

   

In the modern era, however, the scope of patentable subject matter has 

continuously expanded.  Particularly regarding biotechnology, concerns have been raised 

that broad, “upstream” patent rights on scientific, natural, and abstract discoveries 

(encouraged by the Bayh-Dole Act) are being created that dominate and prevent too 

much sequential innovation.
198

  Further, such patent incentives may not be needed to fund 
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and motivate these upstream discoveries, so granting patent rights only imposes 

corresponding social welfare losses.
199

  Similar concerns about the breadth of upstream 

patents and the lack of need for patent incentives have also been expressed regarding 

business methods and software inventions.
200

  Unless effectively checked, the expansion 

of patent eligible subject matter to science, nature, and ideas may prevent or unduly delay 

important climate change-related discoveries and their development into needed 

technologies.  Accordingly, both the developed North and the developing South may 

wish to adopt expansive exclusions from patent eligible subject matter in regard to 

climate change science and mitigation and adaptation technologies.   

The question is how best to build off the existing exclusions for science, nature, 

and ideas (and in many countries, exclusions for business methods and computer 

programs
201

) that already exist.  These exclusions have a long historic pedigree and 

widespread recognition, and thus they are almost certain to be considered TRIPS 

compliant.  In fact, patents on science, nature, and ideas could be found contrary to 

“ordre public or morality,”
202

 and thus expressly permitted to be excluded without regard 

to interpretation of the undefined term “invention.”  Expanding these exceptions to 

exclude climate change technologies, or environmentally sound technologies, however, 

may be more problematic.  

Arguments over what should be excluded from or included within the patent 

system typically either treat certain kinds of creativity as outside of the patent system 

because the creativity in question is insufficiently technological in character,
203

 or seek to 

restrict the meaning and scope of the three categorical exclusions for science, nature, and 
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ideas themselves, so as to avoid reliance on eligibility decisions.
204

  The first approach 

may raise concerns under Articles 27.1 and 30 of the TRIPS Agreement, although the 

Agreement does not define “technology” when prohibiting discrimination based on the 

field of technology and accepts that nations may create limited exceptions to patent 

rights.
205

   Nevertheless, TRIPS specifically authorizes exclusions from patent eligible 

subject matter on environmental grounds under Article 27.2:  

 

Members may exclude from patentability inventions, the prevention 

within their territory of the commercial exploitation of which is necessary 

to protect ordre public or morality, including to protect human, animal or 

plant life or health or to avoid serious prejudice to the environment, 

provided that such exclusion is not made merely because the exploitation 

is prohibited by their law.
206

 

Presumably, climate change is a now recognized as a sufficiently serious problem 

that excluding patentability for environmental sound technologies that make significant 

contributions to climate change would help to avoid serious prejudice to the environment 

within the meaning of Article 27.2.  However, Article 27.2 may contemplate only the 

prohibition of patents on inventions that also must be banned from the marketplace, due 

to their exacerbation of environmental problems, rather than their ability to mitigate such 

problems.
207

  Even if Article 27.2 is not restricted to harmful technologies, it is unclear 

whether such technologies must entirely avoid serious prejudice or only assist (to varying 

degrees) in doing so.  Further, in addition to the potential TRIPS conflict, a “per se 

exemption for technology on environmental grounds would be politically difficult,”
208

 

precisely because norms against the granting of patents for environmental technologies 

are much less strong than the norms against granting patents on science, nature, and 

ideas.   

Unless and until Article 27.2 is tested, it will remain uncertain whether such 

climate-change technologies that are otherwise considered to fall within the scope of 

Article 27.1 may be excluded from the patent system.  Of course, there is relatively little 

risk of experimenting with such exclusions from patent eligibility, as countries found to 

be in violation of the TRIPS Agreement on this ground could simply change their law 

prospectively to include the excluded technologies.  And the TRIPS Agreement could 

also be modified to expressly permit such exclusions.  Such a change was achieved to 

permit compulsory licenses for export of essential medicines, and is currently being 

discussed in regard to exclusions from the patent system in regard to TRIPS Article 27.3 
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for disclosures of origin of patents developed from biological resources without 

complying with prior informed consent and benefit sharing obligations under the 

Convention on Biological Diversity.
209

 

However, an entirely different approach may be adopted that is clearly TRIPS-

compatible and may provide greater protection against patent rights that would dominate 

sequential innovation and would tax dissemination of important climate change 

technologies.  This approach is based on adopting a restrictive interpretation of the 

meaning of “invention” as used in Article 27.1.  It should be entirely uncontroversial that 

the categorically excluded discoveries of science, nature, and abstract ideas are not 

considered inventions under Article 27.1 for which signatory countries must provide 

patents.  The meaning of these categories thus could be interpreted expansively, even if to 

do so runs contrary to recent efforts to interpret these categories restrictively.
210

  

Although such an approach is to be encouraged, broad interpretations of the categorical 

exclusions are not sufficient.  

Rather, patent eligible inventions should exclude limited and uncreative 

applications of new discoveries of science, nature, and ideas to new but analogous or 

limited contexts.  Allowing such patents would permit the discoveries themselves to 

restrict sequential innovation by contributing the creativity that would be rewarded 

through patent rights.  Patents are not supposed to reward the scientific, natural, and 

abstract discoveries themselves.
211

  To avoid this result, patent eligibility should require 

additional, different kinds and degrees of creativity beyond the discovery and its mere 

application, even if the application is highly useful.
212

  To be eligible, an invention should 

reflect creativity in the application of the discovery.  This approach should better 

promote the development of scientific and technological capacity, particularly for 

information flowing to the developing South, as downstream research and sequential 

innovation will be less burdened by patents that effectively protect and reward upstream 

scientific, natural, and abstract discoveries.  Patents on uncreative and limited 

applications may individually or cumulatively act much like patents on the discoveries 

themselves.
213
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Current American patent law doctrine—recently reiterated by the Supreme Court 

in the Bilski v. Kappos business method case—effectuates this invention in the 

application (or additional contribution) approach by adopting the legal fiction of treating 

new discoveries of science, nature, and ideas as if they were already known in the prior 

art.
214

  Thus, new scientific and natural discoveries cannot be considered to contribute 

creativity to an invention claimed by an applicant.  Rather, to be patent eligible, 

inventions that apply new (or existing) discoveries of science, nature, and ideas must 

reflect additional creativity that is sufficient and not analogous to the natural properties 

discovered; only such new and creative applications will obtain patent system rewards.
215

  

In this way, patent eligibility operates similarly to a threshold non-obviousness (inventive 

step) requirement.
216

  Excluding the contribution of new discoveries from consideration 

(although not necessarily treating them as prior art) was once the approach adopted under 

the European Patent Convention, and while it has now been rejected for eligibility 

decisions it is still employed when determining the existence of a sufficient inventive 

step.
217

 

An important benefit of adopting the invention in the application approach or 

other excluded-contribution approaches to patent eligibility is to direct investment, 

invention, and disclosure towards more creative practical applications of basic science 

and natural discoveries.
218

  These are precisely the kinds of inventions that are thought to 

be most in need of patent incentives.  Conversely, denying patent eligibility not only to 

the underlying scientific discoveries but also to insufficiently creative applications of 

them,
219

 restricts patent rights from discoveries and technologies (particularly important 

research tools or platform technologies) that either are least in need of patent 

incentives
220

 or are most likely to create problems for further research and sequential 

innovation.
221

   

Adopting such approaches should also assist the developing South in catching up 

on the scientific and technological head start of the developed North by preserving a 

robust public domain of science and of insufficiently creative technological applications 

of new scientific discoveries.  As a practical and de facto matter, such exclusions from 

patent eligibility already largely exist in the developing South, given that many firms 

simply fail to obtain patent protection in those jurisdictions.
222

  And as Jerome Reichman 

has argued, developing countries should adopt “relatively stringent eligibility standards 
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covering subject matter, novelty, nonobviousness, and disclosure.”
223

  Excluding 

insufficiently creative applications from eligible subject matter is both the clearest and 

most efficient means of doing so,
224

 although the same result could be achieved through 

more stringent inventive step requirements (for which scientific and natural discoveries 

may also be treated as if they were prior art).
225

 

Limiting patent eligible inventions to more creative applications of basic 

discoveries may ultimately incur a TRIPS compatibility challenge, although such 

approaches should ultimately survive scrutiny.  A test case for such heightened eligibility 

standards almost occurred in India in regard to pharmaceuticals.  Novartis International 

AG sought to challenge India’s application of Section 3(d) of the Indian Patent Act
226

 to 

deny patent eligibility to Gleevec, a beta-crystalline form of a known compound imatinib 

mesylate.  Novartis sought a declaration that Section 3(d) was both unconstitutional and 

in conflict with the TRIPS Agreement.
227

  Although the Madras High Court upheld the 

constitutionality of the provision under Indian law, it refused to address the TRIPS 

Agreement contention, claiming it lacked jurisdiction and indicating that it would be 

more appropriate for the Dispute Settlement Understanding of the WTO to address 

TRIPS compliance.
228

   

Nevertheless, the issue could arise again concerning other denials of patent 

eligibility (which may be less contentious outside of the context of pharmaceuticals), and 

could be brought before either the WTO or national courts.  Because the TRIPS 

Agreement does not regulate the minimal threshold of creativity for patents, such 

measures should ultimately be found TRIPS compliant, either as a matter of patent 
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eligibility in regard to the definition of invention
229

 or as a matter of non-obviousness 

(inventive step) doctrine.
230

   Given the recognized importance of promoting innovation 

and the lack of theoretical agreement as to the best means to do so,
231

 WTO panels are 

unlikely to second guess such national choices, particularly as they have sound, non-

discriminatory justifications and strong normative grounding.  Further, such categorical, 

ex ante exclusions should not defeat the kinds of expectancy interests that are typically 

the basis for concern when evaluating TRIPS-compliance in regard to exceptions to rights 

under Article 30, because they apply only to granted patents.
232

  Such measures (unlike 

Section 3(d) of the Indian Patent Act) will be even more likely to survive TRIPS scrutiny 

if high creative thresholds are applied consistently across all fields of practical endeavor 

not normatively excluded from the patent system (such as business methods and literary 

or artistic endeavor), even if the thresholds have differential practical applications in 

different fields.
233

 

Of course, preventing patent system incentives from rewarding either basic 

scientific discoveries or uncreative applications of them will not resolve the problem of 

insufficient funding for basic research, particularly given the magnitude of climate 

change mitigation and adaptation needs.  Thus, some prominent academics at Duke 

University have proposed an international agreement to increase (in a common but 

differentiated fashion) domestic funding of climate technology research and 

development, similar to international treaty obligations to reduce emissions that adversely 

affect climate.
234

  Nevertheless, substantial financial and non-financial motivations 

already exist to generate such discoveries, including reputational and financial benefits of 

prestige, jobs, skilled labor assistance, and grant funding.
235

  Ultimately, the Hartwell 
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approach
236

 or other approaches to increasing public expenditures on basic research may 

be needed. 

 

B. Robust Experiment Use and Inter-Operability Exceptions 

Perhaps the greatest concern with patents for new technologies is their ability to 

impose costs on or preclude basic research and sequential innovation.  For this reason, 

countries around the world typically adopt broad exclusions either for non-commercial 

and university-based research, or for research that will allow reverse engineering and 

development of clinical information for regulatory approval of pioneering and generic 

medical products. 
237

  To the extent that countries do not already have such exceptions to 

patent rights in their laws, they may be well advised to adopt them.
238

  As Carlos Correa 

has argued,  

 

[i]t is vital for society to ensure a sustained scientific and technological 

progress based on past innovations.  The patent owner cannot be given the 

power to prevent new generations of innovators to rely on an invention 

that, in turn, was derived from the pool of knowledge available to the 

inventor.  Innovators ought to have the possibility of using their 

predecessors’ work to develop their own creative and inventive 

capacities.
239

  

Patents on research tools pose particular concerns.  Such patents may be 

infrastructural platforms for a broad and important range of new scientific activities, 

especially if they are merely non-creative applications of new scientific discoveries.
240

  In 

2005, the Supreme Court expressly refused to determine in the Merck KGAA v. Integra 

LifeSciences I Ltd. case whether the codified regulatory approval exception to patent 
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infringement for medical product development and testing applied to patented research 

tools that were not themselves the subject of regulatory approval.
241

  Since then, the 

Federal Circuit has held that the exception does not apply to such research tools.
242

   

The primary market for research tools (and thus the investment, invention, and 

disclosure incentive) is normally basic scientific research, although such tools also may 

be used to investigate applications of such research.  Thus, research tool patents may 

prevent basic research and sequential innovation, or at least may substantially raise 

development costs when the tools are licensed restrictively or at high prices.
243

  

Particularly for broad new patent prospects opened up by important scientific 

discoveries,
244

 research tools may be necessary “gateways” to quickly exploring and 

falsifying or developing the novel scientific paradigm.
245

  Without a broad research 

exception for research tools (or other technologies used for further, basic scientific 

exploration), research tool patents “threaten to stagnate normal science.”
246

 

Concern over the limited scope of the experimental use exception in the United 

States has grown over time, particularly in regard to genetic diagnostics, even if serious 

adverse effects so far have been averted in other scientific fields.
247

  Although some 

problems such as delays and alterations of research have been noted and may be 

expanding, patent holders have generally been restrained in threatening or suing non-

commercial researchers and consequently scientists have continued to engage in 

widespread patent infringement.
248

  In contrast to the United States, many other countries 

have broader experimental use and regulatory approval exceptions to patent infringement.  

The broadest exceptions (such as those adopted by Belgium) permit not only research on 

patented inventions and their use to design around them, but also research with the 

patented inventions including inventions intended to be research tools.
249
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Broad experimental use and regulatory approval exceptions are well established, 

and have already survived scrutiny under Articles 28 and 30 of the TRIPS Agreement.
250

  

In the so-called Canadian Bolar decision,
251

 stockpiling during the patent term (i.e., 

competitive making of the patented invention for sale once the patent term expired) was 

held to unreasonably conflict with normal exploitation of patent rights and was not 

considered a limited exception to them.  However, the making and use of the patented 

product for investigation and testing to obtain regulatory approval, in order to begin 

production to enter the market immediately after the patent term expired, was found not 

to conflict with normal exploitation.
252

   

Although broad research exceptions such as that in Belgium should assure that 

patent rights do not prevent experimentation with and reverse engineering of the patented 

technologies, patent rights may still prevent the effective use of further inventions that 

need to interact with the patented technologies.  This is particularly likely when the 

patented technologies are incorporated into standards or comprise physical or regulatory 

infrastructure.  For example, significant concerns arose when Union Oil Company of 

California (Unocal) owned patents on a technology for reformulated gasoline that was 

incorporated into the standard for California’s automobile fuel requirements.
253

  For 

another example, commentators have noted the critical importance of data and software 

integration for climate assessments
254

 and the need for inter-operability in regard to the 

technology standards that are developing for the smart grid for electric power 

distribution.
255

 

Given the importance of inter-operability, many commentators have suggested 

resort to the “essential facilities” doctrine in antitrust law, which can supply compulsory 

licenses to assure the ability to use or interact with such infrastructural technologies.
256
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Similar concerns about standardization around patent rights have been raised in regard to 

the newly developing field of synthetic biology.
257

  Such ex post compulsory licensing 

measures are likely to be much more controversial than excluding from the ex ante grant 

of patents the right to prevent reverse engineering and inter-operability.
258

 

Reverse engineering has long been permitted under trade secret law in regard to 

patentable and unpatentable inventions, and is expressly permitted in regard to digital 

copyright laws.
259

  There is no good reason why it should not also be expressly permitted 

in regard to patent rights.  Many countries (including the United States) have implicitly 

adopted reverse-engineering and inter-operability (in the form of comparative testing) 

exceptions to their patent laws in regulatory approval exceptions that permit development 

of pioneering or generic medicines and products.
260

  But reverse engineering and inter-

operability exceptions should be adopted more generally.  Even if they were limited to 

patented climate change technologies, they should survive TRIPS scrutiny just as the 

regulatory approval exceptions did. 

So long as such exceptions from patent rights are limited only to reverse 

engineering and assuring inter-operability with the patented technology, they should not 

significantly affect ex ante investment, invention, and disclosure incentives.  This is 

because any competitive technology that would incorporate the patented technology into 

products or processes placed in commercial use would have to license that technology.  If 

it does not, it should not adversely affect but rather may expand the market for the 

patented technology.  Reverse engineering and inter-operability exceptions may also 

facilitate adoption of patented technologies into standards, as the standards then would 

not block the ability to interact and operate effectively with other technologies.   

Such inter-operability exceptions, moreover, should prohibit efforts to avoid their 

application and to expand the effective scope of patent exclusion to unpatented 

technologies that need to interact with the patented technology.  Such expansion may be 

achieved through artfully drafted patent claims that would define infringement by 
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claiming any interaction with the patented technology (e.g., by claiming processing or 

transfer of information at or through an interface with the patented technology).
261

  

Similarly, the exceptions from patent rights should preempt contractual terms that would 

seek to defeat the ability to rely on the exceptions as a condition of gaining access to 

perform experimentation or reverse engineering.
262

  Ample precedent exists for 

overriding contractual provisions to assure effectuation of patent law policies, in the 

famous Lear v. Adkins case prohibiting contractual licensee estoppels of challenges to 

patent validity given the important public interests in assuring invalid patents can be 

challenged.
263

 

In summary, broad experimental use and inter-operability exceptions to patent 

rights should be less controversial than the common statutory requirement in many 

countries for “dependent patent” compulsory licenses, which allow patented sequential 

inventions that incorporate the dominant patented technology to be practiced over 

objections (or licensing demands) of the dominant patent owner.
264

  Similarly, they 

should be much less controversial than governmental exercises of the power to supply 

markets (including research markets) with the patented technology directly or through 

authorized government contractors, so as to produce and supply technologies at lower 

costs than the patent holder is willing to offer—a so-called “government use compulsory 

license.”
265

   

Accordingly, countries in both the developed North and the developing South 

should consider adopting (if they do not already have them) broad experimental use and 

regulatory approval exceptions, and reverse engineering and inter-operability exceptions 

to patent rights.  By raising the bar for patent eligibility (or non-obviousness), countries 

may also provide additional space to reverse engineer inventions that are patented in 

other countries, either under less stringent “second tier” utility model or compensatory 

liability rights doctrines, and sequential innovators in those countries may similarly 

protect their inventions under these less stringent rights.
266

  The result is likely to be 

greater technology transfer as well as greater development of local scientific and 

innovation capacity in the developing South. 
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C. Retained Research and Humanitarian Licensing Powers 

In contrast to the previous measures, which focus on changing legal doctrines to 

protect basic research, sequential innovation, and inter-operability, public and private 

ownership powers and their exercise through contractual measures can largely 

accomplish the same goals.  As Keith Maskus and Ruth Okediji have noted, contractual 

arrangements “govern the majority of inter-firm and intra-firm transfers of knowledge 

and technology in both domestic and international markets.”
267

  Thus, even without broad 

statutory experimental use and inter-operability exceptions from patent infringement 

rights, research tool and platform technology owners need not restrictively and 

expensively license or price their patented technologies.  Private patent owners, or 

government agencies that permit private entities to take title to government funded 

inventions, could condition the grant or licensing of those ownership rights on contractual 

commitments not to enforce patents against experimental uses or uses for inter-

operability purposes.
268

  Thus, universities, which typically acquire title under the Bayh-

Dole Act, are increasingly choosing to reserve rights to enable continued experimentation 

and to “ensure broad access to research tools.”
269

  Without resorting to an explicit change 

to patent law doctrines regarding the scope of granted rights or limits on infringement, 

these measures could produce a contractual “research commons” through “common-use” 

licensing.
270

  This commons could extend not only to patented technologies but also to 

materials and databases of information, and for purposes of reverse engineering and inter-

operability.  

In 2007, the Association of American Medical Colleges (AAMC) and various 

research universities adopted a set of principles (the “Nine-Points Document”) for 

licensing of patented inventions (which often would be subject to the Bayh-Dole Act).
271

  

The first principle calls for retaining authority for universities to license their inventions 

to other non-profit and governmental organizations “for research and educational 

purposes, including research sponsored by commercial entities.”
272

  Similarly, the Nine-

Points Document encourages universities to retain authority “to transfer tangible research 

materials (e.g., biological materials and chemical compounds) and intangible materials 

(e.g., computer software, databases and know-how) to others in the non-profit and 

governmental sectors.”
273

  Since that time, most universities have adopted licensing 

agreements to assure that the universities themselves can continue to use their own, 
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developed technology for non-commercial research and educational activities.
274

  Many 

universities have also retained similar licensing authority for other university and non-

profit research and educational activities, and the Nine-Points Document expressly 

encourages universities to retain these powers for others.
275

  

Retained rights of owners could also preserve authority to engage in so-called 

“humanitarian licensing” to assure access and to control prices when necessary to 

override sub-licensing, supply, and pricing decisions made by the owners’ licensees.
276

  

Humanitarian licensing terms could be as broad as reserving rights for “meeting the 

needs of developing countries,” or could be more specific triggers (which better avoid 

subsequent disputes) such as defining income levels, specifying subsistence uses, 

specifying geographic markets, identifying and segmenting markets by specific 

commercial and humanitarian activities, and even preventing the filing of patent 

applications in particular jurisdictions.
277

  Increasing numbers of universities are adopting 

such humanitarian licensing policies to assure low-cost access,
278

 and private foundations 

have also modeled so-called “product development partnerships” on market segmentation 

and on retaining rights to assure continued non-profit research and development, to 

supply low-cost access where it otherwise might not occur, and to achieve other 

important social goals.
279

  As noted by Alan Bennett, such retained rights should not 

unduly interfere with ex ante innovation and dissemination incentives:  “Such goals are 

typically noncommercial and therefore do not directly impair the licensee’s ability to 

commercialize the technology, but they may be important to ensure that the licensor can 
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continue to meet other institutional objectives such as education, research, and public 

service.”
280

 

Implicit in this “retained rights” approach is the recognition that the funders and 

patent owners can condition any grants or licenses on preserving the authority to take 

action, even when the grantee or licensee would choose not to do so.  So long as the 

grantee or licensee is willing to participate, such retained rights approaches should be less 

objectionable than ex post compulsory “public interest” licenses that also can assure 

greater supply or lower prices than the patent holder is capable of providing or willing to 

offer.
281

  And rather than starting at the most restrictive level and having to act to 

override action, the retained rights approach can start at the most permissive level and 

ratchet up the restrictions if there are insufficient grantees or licensees to accept the 

initially offered conditions.  Such changes can be made much more quickly and readily in 

response to market conditions than trying to reverse broad initial grants of rights for full 

patent terms through ex post regulation. 

These governmental and non-profit sector policies can also signal the private 

commercial sector to take similar actions.
282

  Where the government adopts voluntary 

licensing guidelines (such as NIH’s encouragement to license patented research tools 

created with federal funding widely and non-exclusively), such measures can induce 

compliant private actions even when they are not capable of being directly enforced.
283

  

Such measures also send important normative signals regarding the propriety of the 

relevant conduct, which private firms then can take into account when considering 

socially responsible action.  Similarly, universities can adopt “[p]atenting and licensing 

practices [that are] not . . . predicated on the goal of raising significant revenue for the 

institution.”
284

  Significantly, corporate firms have substantial discretion to sacrifice 

profits to achieve important social welfare goals.
285

  Thus, retained rights approaches may 

be adopted not only as a result of government policies and university decisions based on 

their upstream ownership, but also by private investors and commercial firms that acquire 

patents free from such upstream ownership constraints.  
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D. Presumptions of Non-Exclusive Licensing 

Commentators have proposed various administrative and judicial powers to 

compel non-exclusive licensing.
286

  Non-exclusive licensing has proven much less 

problematic than exclusive licensing, in that it permits widespread use of the patented 

technology and the technology is more likely to be competitively priced, even if such 

licensing does raise the costs of (or “tax”) uses for research that would otherwise be free 

under broad experimental use exceptions.
287

  But regulatory power to compel non-

exclusive licensing is not needed if the default condition for acquiring title or licensing 

rights in government-funded and private inventions is to authorize non-exclusive 

licensing, except when it is first demonstrated that exclusive licensing is actually needed 

for commercialization.  Accordingly, various commentators have recommended that 

developing countries when adopting Bayh-Dole Act equivalents should require that 

patents not be exclusively licensed unless it is clear in particular cases that doing so is 

necessary for commercialization.
288

 

Further, as has been suggested particularly for genomic and proteomic research 

tools, even when exclusive licensing has been demonstrated to be needed, exclusive 

licensing may be limited to the specific needs, time frames, and anticipated markets for 

which such a demonstration has been made, retaining non-exclusive licensing powers for 

different, later, or unanticipated uses of patented technologies.
289

  Exclusive licenses also 

may be made conditional on adequate working of the invention, and adequate supply and 

pricing in regard to the patented technologies.
290

  Presumptions of non-exclusive 

licensing may be particularly important to assure technology transfer to the developing 

South, as a worldwide presumption of exclusive licensing may not be needed given 

impediments to serving such markets.
291

  Of course, those countries may be 

correspondingly more likely to prohibit exclusive licensing outright, although doing so 

may risk the kinds of retaliatory threats that have been generated by the exercise of 

compulsory licensing powers.
292
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Such changes to the presumption of exclusive licensing are clearly within the 

existing power of Bayh-Dole Act federal funding (and patent title) university and non-

commercial organization recipients.  The Federal Government also retains in such 

inventions a non-exclusive, royalty free worldwide license to practice the invention, 

which would include practice of a wide range of public uses and extends to government 

contractors.
293

  This retained governmental non-exclusive license likely could be 

employed without any need for compulsory licensing or the exercise of “march in” rights 

(discussed below),
294

 although employing such licenses for commercial development in 

competition with title holders (or their otherwise-exclusive licensees) would raise 

obvious ex ante incentive concerns.  It also may be within the power of federal funding 

agencies to adopt regulations under the Bayh-Dole Act that would impose requirements 

on patent title recipients to non-exclusively or otherwise widely license to third parties, or 

to impose such requirements in specific funding agreements, although a substantial 

administrative record would need to be developed and cumbersome procedures employed 

to effectuate such requirements.
295

  In contrast, such requirements have been 

affirmatively adopted by relevant legal provisions in the case of California’s Institute for 

Regenerative Medicine Initiative, which provides state grant funding for stem cell 

research.
296

   

Other countries could clearly adopt similar approaches to non-exclusive licensing 

with government funded innovations.  This is particularly important as government 

expenditures as a share of R&D tend to be larger in the developing South.
297

  Such 

measures should also pose less concerns for the private sector than proposals to more 

routinely prevent patenting of government funded inventions in favor of alternatives to 

the patent system, such as placing the funded discoveries and inventions in the public 

domain, creating scientific commons, enabling collective management (such as through 
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pooling arrangements), and fostering open-source innovation.
298

  And as with retained 

powers, such governmental presumptions may also have important signaling and 

demonstration effects, inducing private commercial entities to adopt non-exclusive 

licensing policies, whether to obtain marketing and goodwill benefits that may ultimately 

increase revenues or simply to effectuate corporate or shareholder preferences.
299

 

 

E. Expansive and Clearer March-In Criteria 

Under the Bayh-Dole Act, federal agencies granting title to federally funded 

inventions retain the statutory right: 
 

to require the contractor, an assignee, or exclusive licensee of a subject 

invention to grant a nonexclusive, partially exclusive, or exclusive license 

in any field of use to a responsible applicant or applicants, upon terms that 

are reasonable under the circumstances, and if the contractor, assignee, or 

exclusive licensee refuses such request, to grant such a license itself, if the 

Federal agency determines that such — 

(1) action is necessary because the contractor or assignee has not taken, or 

is not expected to take within a reasonable time, effective steps to achieve 

practical application of the subject invention in such field of use; 

(2) action is necessary to alleviate health or safety needs which are not 

reasonably satisfied by the contractor, assignee, or their licensees; 

(3) action is necessary to meet requirements for public use specified by 

Federal regulations and such requirements are not reasonably satisfied by 

the contractor, assignee, or licensees; or 

(4) action is necessary because the agreement required by section 204 has 

not been obtained or waived or because a licensee of the exclusive right to 

use or sell any subject invention in the United States is in breach of its 

agreement obtained pursuant to section 204.
300

 

 

The power to march in, however, is subject to burdensome administrative and judicial 

appeals procedures.
301

  For this reason, contractual approaches are both quicker and 

easier, although many of the procedural burdens could be eased and requests for judicial 

injunctions prohibiting the exercise of governmental march-in rights could be refused.
302
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This statutorily retained power to march in to compel third-party licensing or to 

directly authorize such licensing is highly controversial, as it can effectively act as an ex 

post regulatory compulsory license.  Accordingly, the NIH has rejected three petitions 

requesting NIH to grant march-in rights on patented medicines, based on concerns that it 

would act as a disincentive for investment in developing commercial products.
303

  But 

unlike compulsory licensing, march-in rights are agreed to ex ante by federal funding 

recipients and in theory should be less objectionable when exercised.  The problem arises 

because of the lack of clarity and foreseeability regarding the criteria on which and 

circumstances in which march-in power will actually be exercised.  

 Federal funding agencies thus could develop such criteria up front, just as 

upstream owners can and are adopting such criteria contractually as retained rights.
304

  

The signaling effects discussed above
305

 thus can run in reverse, from the private non-

profit sector back to the public sector, and back down again.  In adopting clearer march-

in criteria, federal funding agencies would provide greater ex ante notice regarding when 

march-in rights would be exercised, which (because voluntarily engaged by funding 

recipients) should then be both fairer and less objectionable if and when the relevant 

conditions arise.  And to the extent that the criteria adopted are too stringent, regulatory 

modification of them could likely occur in significantly shorter time frames than the 

average lifetime of patents, permitting voluntary modifications without resort to ex post 

compelled changes. 

Of course, defining clearer march-in criteria to address limited access or market 

prices would require a major change in existing policies.  The NIH has repeatedly refused 

to exercise march-in rights even for essential medicines when the patent holders or their 

licensees have willingly supplied the market albeit at prices that significantly restrict 

access.
306

  Thus, federal agencies would need to specify more clearly the kinds of 

experimentation, product development, and market access problems that warrant market 

interventions.  Although regulations adopting such criteria would no doubt be highly 

contentious, the developing experience in the private sector may supply useful guidance, 

and judicial review of agency rulemaking should assure fair, ex ante development (which 

again can change over time).  In contrast, applying the same march-in criteria 

retrospectively and selectively in particular cases would much more seriously pose 

incentive and fairness concerns, similar to compulsory licensing under other regulatory 

powers. 
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If such clarified march-in criteria were adopted by rule, any subject entity will (or 

should) have understood the conditions on which the rights would be exercised, and thus 

should (or could) either have avoided accepting the terms of the deal or have avoided 

creating the triggering conditions.  For this reason, the exercise of march-in rights should 

not generate concerns similar to regulatory takings of constitutionally protected property, 

as there would be no “reasonable, investment-backed expectation” that the government 

would not engage in such action.
307

  In any event, it is unclear that exercising such 

march-in rights (or issuing compulsory licenses) would create a deprivation of economic 

value sufficient to rise to the level of a regulatory taking (considering reasonable 

expectations), as the owner could still compete in the market or license others at 

somewhat lower prices.
308

 And if and when march-in did occur for federally funded 

inventions, it also should not trigger concerns among private entities that their own 

patented technologies will be subject to similar constraints through compulsory licenses.  

Nevertheless, it could signal the normative desirability of such conditions, which may 

induce private entities to follow suit.  

Both the developed North and the developing South can experiment with different 

criteria and thus with different defaults for triggering such march-in rights, as countries 

continue to adopt variants of the Bayh-Dole Act.  In any event, the assumption of the 

Cancun Agreement is that most innovation will occur through private sector funding, and 

thus the exercise of march-in rights (unlike the potential exercise of compulsory licensing 

powers) should not affect most patent rights in climate change technologies.  

Accordingly, there should in theory be little fear of dramatic reductions in foreign direct 

investment or other technology transfer mechanisms as different policies are adopted or 

when march-in rights are exercised under those policies.
309

  And, correspondingly, it will 

be the effects of the normative signals from such march-in criteria that may have the 

greatest impact. 

 

F. Expansive Exhaustion (Parallel Importation) Criteria 

Given the global nature of the technologies and problems to be addressed, 

disputes over patent exhaustion are very likely to arise in the climate change context.
310

  

Article 6 of the TRIPS Agreement precludes international regulation by the WTO of 

national policies to address the exhaustion of patent (and other intellectual property) 

rights by placement of goods on sale or in use, so long as national treatment and most-

favored-nation treatment principles are respected.  “For the purposes of dispute 

settlement under this Agreement, subject to the provisions of Articles 3 and 4 nothing in 
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this Agreement shall be used to address the issue of the exhaustion of intellectual 

property rights.”
311

  Accordingly, nations will remain free to provide either or both 

international and domestic exhaustion effect to patented goods sold in foreign and 

domestic markets, permitting low-cost resale and transfers from markets or market 

segments where patent holders have voluntarily placed goods on sale.
312

  To be fully 

effective, however, such domestic laws may also need to supersede contractual 

restrictions that would seek to avoid the exhaustion principles that would otherwise take 

effect under domestic laws, such as by limiting authority for certain kinds of sales or by 

treating contracts as licenses rather than sales.
313

  

It is much more debatable whether such parallel importation policies could 

permissibly apply to goods produced in jurisdictions where patent protection either is not 

obtained or is not available (even assuming such national patent policies are TRIPS 

compliant) and the goods are then imported into jurisdictions where they are patented.  

This scenario is of particular concern where production and first sale are by a third party 

unrelated to the patent holder, as the patent holder therefore did not voluntarily supply the 

goods in the unpatented market.  The current Indian patent law may provide for such 

parallel imports.  The current law liberalized restrictions under the earlier international 

exhaustion provision, which had prevented imports of goods that were purchased in 

foreign jurisdictions from legally (but not patent-holder) authorized resellers, typically 

due to national exhaustion in the foreign country.  The current law, in contrast, makes 

international exhaustion turn only on authority “under the law to produce and sell or 
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distribute the product” in the foreign jurisdiction, and presumably “the law” refers to the 

law of that foreign jurisdiction.
314

   

For third-party sales in foreign jurisdictions where no corresponding patent exists, 

the patent holder is not being deprived of any rewards to which it is entitled from the 

manufacture and sale of unpatented goods in such markets.  Thus, Article 6 arguably 

should apply to permit imports from such jurisdictions, notwithstanding domestic patent 

rights.  Differentiating the goods for exhaustion purposes based on the national patent 

policies of different jurisdictions also might conflict with the most-favored-nation 

treatment obligation of TRIPS Article 4.
315

  On the other hand, to permit exhaustion in 

such cases arguably would impose on the patent holder too great a deprivation of the 

“import” right of Article 28.1 to qualify as a permissible exception to patent rights under 

Article 30.  This is true even though a footnote to Article 28.1 subjects the right of 

importation to Article 6, and Article 5 makes clear that Article 6 applies to exhaustion 

principles, which could then be understood to be limited to circumstances of first sale by 

the patent holder.
316

   

In cases of third-party sale in patent-free jurisdictions, the patent holder will not 

have authorized the production or sale and will not have obtained any remuneration in 

regard to the goods manufactured and sold, and thus would be treated even worse than 

simply granting a compulsory license to permit imports.  To minimize the likelihood of 

this result, patent holders would be required to seek patent rights in all countries where 

they might be obtained.
317

  In contrast, international exhaustion after first sale by the 

patent holder will at least provide initial compensation at a price the patent holder was 

willing to voluntarily accept.  Thus, WTO dispute processes might be likely to find a 

TRIPS violation.  But even if they did so, countries adopting such aggressive 

international exhaustion policies not tied to first sales by the patent holder or its licensees 

would need only to revise their laws and prospectively come into compliance.
318
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Nevertheless, adopting such broad international exhaustion approaches may not 

be good policy, either for the developed North or for the developing South.  First, as with 

ex post compulsory licensing, adopting such exhaustion selectively for particular 

technologies would likely invite trade retaliation.
319

  Further, aggressive international 

exhaustion doctrines may ultimately impose greater costs than benefits, not only based on 

their potential to diminish ex ante innovation incentives but also for the potential to 

acquire patented technologies at lower costs.  The empirical literature on international 

exhaustion suggests that its economic effects are highly complex and heterogeneous 

across technologies.  Specifically, the evidence suggests that there are costs to research, 

development, and deployment of technologies to prevent price arbitrage across 

jurisdictions through international exhaustion, but that there may be gains to research, 

development, and deployment if prices for the goods are regulated in the relevant 

markets.
320

  Price regulation, however, also is highly controversial and is much less likely 

to be adopted for the broad range of climate change mitigation and adaptation 

technologies than it has been for pharmaceuticals and other medical products.   

Further, although parallel imports may help countries to obtain specific 

technologies at affordable prices, it may also exert a more general upward pressure on 

prices for the same and other needed technologies, precisely because suppliers can no 

longer rely on price arbitrage in different markets.
321

  For this reason, permissive regional 

exhaustion approaches should be found preferable to full international exhaustion.  Such 

regional exhaustion permits arbitrage but only across relatively similar markets having 

comparable market structures and abilities to pay.  It thereby permits price discrimination 

globally in ways that should better avoid diminishing both ex ante innovation incentives 

and willingness to supply markets in the first instance.
322

   

Creating such regional exhaustion approaches would be extremely difficult given 

the need both to coordinate exhaustion policies of countries under their national laws, and 

the lack of existing governance mechanisms to do so outside of existing trade regions 

(such as the European Union).  International coordination of the exhaustion markets and 

regions through a newly developed treaty mechanism is therefore needed, which would 

only occur through the kinds of contentious international negotiations that proved 

unsuccessful during the TRIPS Agreement negotiations and led to Article 6.  This brings 

us full circle to the failure in Cancun to address the international intellectual property 

regime in regard to the developing international climate change treaty regime.
323

   

Unlike the past failure to reach international consensus over exhaustion 

principles, however, the current panoply of national laws imposing expansive 

international exhaustion criteria that are not regionally limited may induce greater 

willingness to reach a treaty-based compromise, particularly in regard to climate change 
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technologies.  Thus, a regional exhaustion regime could potentially emerge either in 

ongoing international intellectual property treaty negotiations or in the context of ongoing 

climate change treaty negotiations.  If such an exhaustion treaty were limited to climate 

change technologies, however, the heterogeneity of the climate change technologies and 

the differences of the innovation incentives and market structures for their development 

and deployment would require careful attention to definitions of what would be included 

and how to structure the appropriate regions.  These definitions and regions also could 

vary with the particular technologies and market structures involved.  Given the 

complexities of such a negotiation, continued reliance on domestic law approaches is 

more likely to continue, even if that result is not to be preferred. 

IV. CONCLUSION 

The world chose in Cancun to rely on the existing international patent system 

without further regulating it through international treaties to generate the needed climate 

change adaptation and mitigation technologies.  The tensions that such reliance will cause 

have already been demonstrated during the course of the international climate change 

negotiations within the UNFCCC.  These tensions will continue to play out at the 

national level through domestic patent policies, which in turn will likely generate 

international disputes and could lead to further international regulation of the patent 

system.  Given the magnitude of the climate problems to be addressed, continuous 

supervision will be needed to determine whether supplemental international approaches 

should be adopted to further stimulate the innovation and technology transfer pipelines.  

In particular, additional public funding may be needed for research, development, and 

dissemination and commons approaches to sharing research and transferring technology 

may need to be compelled.  Finally, unless and until internal agreements or alternative 

approaches develop that further regulate the international patent system, we will continue 

to witness national patent and climate change policies develop as laboratories of 

democracy,
324

 and should expect the relationship between the patent system and climate 

change to remain highly controversial in a wide variety of international negotiating fora.  
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