
PETER LEE, THE EVOLUTION OF INTELLECTUAL INFRASTRUCTURE, CHICAGO IP COLLOQUIUM.DOC2/8/2008 10:52 AM  

101 

THE EVOLUTION OF INT ELLECTUAL 
INFRASTRUCTURE  

Peter Lee
À  

Abstract: This Article explores the concept of intellectual infrastructure in intellectual 

property law. It makes three principal contributions. First, it builds upon prior work to 

elaborate an infrastructure-based theory of productivity that encompasses trademark, 

copyright, and patent law. It is well-recognized that intellectual property law promotes 

productivity through allowing exclusive rights on refined intellectual creations such as 

source-identifying marks, particularized expressions, and specific inventions. Somewhat less 

appreciated, these bodies of law also promote productivity through ensuring wide access to 

productivity-enabling ñintellectual infrastructure,ò such as generic words, ideas, and natural 

principles, by making these assets ineligible for exclusive rights. This Article argues that this 

distinction between refined ñapplications,ò which are eligible for exclusive rights, and 

foundational infrastructure, which remains subject to liberal access, is critical to promoting 

commercial, creative, and inventive activity throughout intellectual property law. 

Second, this Article offers a social account of the definition and evolution of intellectual 

infrastructure. Infrastructure is a dynamic entity, and intellectual creations subject to 

exclusive rights can ñevolve intoò infrastructure through widespread social appropriation. For 

example, trademarks can evolve into generic words, particularized expressions can develop 

into stock literary devices, and inventions can become standard platforms for technological 

development. This Article argues that trademark and copyright law employ social feedback 

mechanisms to relax exclusive rights on assets that become intellectual infrastructure and 

further contends that the absence of such mechanisms in patent law may inhibit technological 

progress. Trademark and copyright doctrines such as genericide, the idea-expression 

dichotomy, and the scenes a faire doctrine dynamically relegate refined intellectual creations 

to the public domain as they achieve infrastructural status. Patent law lacks an analogous 

mechanism for liberalizing access to patented inventions that achieve this status, such as 

isolated, purified human embryonic stem cells and information technology standards. While 

patent lawôs relatively short term of protection mitigates the harshness of exclusive rights on 

foundational technologies, this one-size-fits-all approach ignores the reality that certain 

inventions can become infrastructure well before expiration of the patent term, particularly in 

rapidly advancing industries such as biotechnology and information technology. 

Third, this Article draws on the Supreme Courtôs recent decision in eBay Inc. v. 

MercExchange, L.L.C.1 to propose a social feedback mechanism for liberalizing access to 

patented infrastructure. Specifically, it argues that courts in patent infringement cases should 

deny injunctions and allow liability rule protection for patented inventions used as 

infrastructure. Rather than simply relegating these foundational technologies to the public 

domain, this approach enhances access to patented infrastructure while maintaining 

incentives to invent. 
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INTRODUCTION 

In certain circumstances, a newly introduced technology can quickly 

achieve the status of basic infrastructure that critically enables wide 

arrays of subsequent innovation.
2
 Patents, which confer exclusive rights 

for twenty years, on these foundational technologies may inhibit this 

subsequent innovation, particularly in rapidly advancing fields. For 

example, in biotechnology, patents on foundational resources such as 

human embryonic stem cells
3
 and polymerase chain reaction,

4
 a basic 

laboratory technique for copying DNA, have raised concerns that such 

ñupstreamò patents may inhibit ñdownstreamò research and 

development.
5
 In the information technology realm, patents on 

interoperability standards, such as the JPEG protocol for photographic 

compression
6
 and the design of key memory chips,

7
 have sparked similar 

concerns from software and hardware developers who build their own 

innovations based on this infrastructure. The problem of exclusive rights 

on upstream, infrastructural resources has informed recent Supreme 

Court pronouncements,
8
 congressional patent reform proposals,

9
 and 

                                                      

2. See infra Part I.A for an extended definition of infrastructure. 

3. See Christopher D. Hazuka, Supporting the Work of Lesser Geniuses: An Argument for 

Removing Obstructions to Human Embryonic Stem Cell Research, 57 U. MIAMI L. REV. 157, 158 

(2002); Emily Singer, Stem Cells Stuck in Patent Quagmire, TECH. REV. (Apr. 24, 2006), available 

at http://www.technologyreview.com/biztech/16728 [hereinafter Singer, Stem Cells Stuck]; Jeanne 

F. Loring & Cathryn Campbell, Intellectual Property and Human Embryonic Stem Cell Research, 

311 SCIENCE 1716, 1716 (2006). 

4. See Cetus To Exact Royalties from PCR Sales; Probe Absolves Convicted Rapist, BIOTECH. 

NEWSWATCH, Sept. 5, 1988, at 7. 

5. Of course, some argue that upstream patents promote downstream productivity because these 

patents provide incentives to create the foundational technologies that enable subsequent 

innovation. Compare Brenner v. Manson, 383 U.S. 519, 534 (1966) (observing that upstream 

patents may inhibit scientific research) with id. at 538ï39 (Harlan, J., concurring in part and 

dissenting in part) (noting that upstream patents encourage creating foundational technologies that 

enable downstream research). 

6. See Michael Kannellos, Forgent Settles JPEG Patent Cases, CNET NEWS.COM, Nov. 1, 2006, 

http://www.news.com/Forgent-settles-JPEG-patent-cases/2100-1014_3-6131574.html?tag=item. 

7. See In re Rambus Inc., No. 9302, Opinion of the Commission (F.T.C. Aug. 2, 2006); Pamela 

A. MacLean, óRambusô Ruling is a Standards Landmark, THE NATôL L. J. (Oct. 23, 2006); Mark A. 

Lemley & Philip J. Weiser, Should Property Rules or Liability Rules Govern Information?, 85 TEX. 

L. REV. 783, 837 38 (2007). 

8. Lab. Corp. of Am. Holdings v. Metabolite Labs., Inc., __ U.S. __, 126 S. Ct. 2921, 2922 

(2006) (per curiam) (Breyer, J., dissenting from the dismissal of certiorari) (ñ[S]ometimes too much 

patent protection can impede rather than ópromote the Progress of Science and useful Artsô . . . .ò). 

9. See Patent Reform Act of 2006, S. 3818, 109th Cong. (2006); Patent Reform Act of 2005, H.R. 

2795, 109th Cong. (2005).  
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academic commentary,
10

 all of which suggest that the patent system may 

sometimes subvert, rather than advance, its constitutional objective to 

ñpromote the Progress of Science and useful Arts.ò
11

 

The evolution of a novel, singular innovation into broadly used 

infrastructure is a phenomenon endemic to many creative fields. 

Language is highly dynamic, with fabricated neologisms such as 

ñyuppieò and ñe-mailò quickly becoming indispensable means of general 

communication. In the musical realm, the twelve-bar blues form was 

once a novel innovation, but ultimately became the standard platform for 

almost every blues, rock and roll, and country song.
12

 In the scientific 

realm, Thomas Kuhn has famously theorized that revolutionary 

scientific theories spark ñparadigm shiftsò that upset accepted 

worldviewsðonly to become dominant worldviews themselves that 

define the direction of ñnormal science.ò
13

 In all of these contexts, 

exclusive rights on the germinal resourceða word, musical form, or 

scientific theoryðcan inhibit widespread appropriation of that asset and 

significantly burden downstream productivity. 

This Article explores this phenomenon throughout intellectual 

property law, focusing particularly on patent law. In so doing, it 

examines how trademark and copyright law deal with innovations that 

evolve into widely needed infrastructure. Intellectual property law is 

premised on the idea that granting exclusive rights to specific creations, 

such as particular brand names, expressions, or technical designs, will 

promote progress.
14

 However, these specific creations can quickly 

                                                      

10. See, e.g., Mark A. Lemley, Property, Intellectual Property, and Free Riding, 83 TEX. L. REV. 

1031, 1032 (2005) [hereinafter Lemley, Free Riding]; Peter Yun-hyoung Lee, Inverting the Logic of 

Scientific Discovery: Applying Common Law Patentable Subject Matter Doctrine to Constrain 

Patents on Biotechnology Research Tools, 19 HARV. J.L. &  TECH. 79, 81 (2005) [hereinafter Lee, 

Inverting the Logic of Scientific Discovery]; Michael A. Heller & Rebecca S. Eisenberg, Can 

Patents Deter Innovation? The Anticommons in Biomedical Research, 280 SCIENCE 698, 698ï701 

(1998); Suzanne Scotchmer, Standing on the Shoulders of Giants: Cumulative Research and the 

Patent Law, 5 J. ECON. PERSP. 29, 37 38 (1991). 

11. U.S. CONST. art. I, § 8, cl. 8. 

12. Keith Aoki, Distributive and Syncretic Motives in Intellectual Property Law (with Special 

Reference to Coercion, Agency, and Development), 40 U.C. DAVIS L. REV. 717, 766 67 (2007). 

13. THOMAS S. KUHN, THE STRUCTURE OF SCIENTIFIC REVOLUTIONS 10ï22 (3d ed. 1996).  

14. Of course, ñprogressò is a highly contested concept. This Article focuses on the objective of 

promoting economic, creative, and inventive productivity that has long been central to intellectual 

property law. By focusing on progress as productivity, this inquiry avoids intractable problems such 

as evaluating whether contemporary artistic works represent aesthetic ñprogressò over classic 

works. This originalist, economic paradigm, however, leaves important issues of distributive justice 

and cultural recognition unresolved. See generally Symposium, Intellectual Property and Social 

Justice, 40 U.C. DAVIS L. REV. 559 (2006). While this Article does not directly address these 
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evolve into general infrastructure, such as when a trademark becomes a 

generic word, an expression develops into a stock literary device, or an 

invention emerges as a standard platform for technological development. 

As we will see, trademark and copyright law possess socially attentive 

mechanisms to relax protection on assets that evolve into widely needed 

infrastructure; patent law, as conventionally conceived, lacks this 

capability. This Article proposes such a mechanism that is specifically 

tailored to patent law. 

This Article makes three principal contributions. First, it extends 

previous work to elaborate an infrastructure-based theory of productivity 

that spans trademark, copyright, and patent law. In so doing, it argues 

that infrastructure plays a critical role in delineating the appropriate 

boundary between protectable and nonprotectable subject matter 

throughout intellectual property law. In trademark, copyright, and patent 

law, raw materials such as generic words, abstract ideas, and natural 

principles constitute ñintellectual infrastructureò that is not eligible for 

individual ownership.
15

 Open access to these foundational assets 

facilitates their broad exploitation by the public at large, thus promoting 

productivity. Conversely, trademark, copyright, and patent law only 

allow exclusive rights on particularized applications derived from this 

infrastructure: source-identifying marks, expressions, and inventions. 

The process of drawing from ñrawò infrastructure to produce refined 

applications can be analogized to ñcookingòðvalue enhancement 

through human manipulation.
16

 While open access is the appropriate 

productivity-enhancing property regime for infrastructure, exclusivity 

represents the appropriate productivity-enhancing property regime for 

                                                      

concerns, it integrates cultural considerations with economic theory to show that even within the 

originalist paradigm, intellectual property must accommodate social and cultural evolution to 

effectively promote productivity. See Madhavi Sunder, IP3, 59 STAN. L. REV. 257, 264 (2006) 

[hereinafter Sunder, IP3]. 

15. See Brett M. Frischmann, An Economic Theory of Infrastructure and Commons Management, 

89 MINN. L. REV. 917, 928 (2005) (describing several examples of intellectual infrastructure in 

copyright and patent law) [hereinafter Frischmann, Economic Theory]. 

16. I use the terms ñrawò and ñcookedò differently than Claude Levi-Strauss, for whom they 

generally signify ñnaturalò and ñculturalò elements, respectively. See generally CLAUDE LEVI-

STRAUSS, THE RAW AND THE COOKED (John Weightman & Doreen Weightman trans., Harper & 

Row 1969); see also Bradford S. Simon, Intellectual Property and Traditional Knowledge: A 

Psychological Approach to Conflicting Claims of Creativity in International Law, 20 BERKELEY 

TECH. L.J. 1613, 1618 (2005). For my purposes, generally speaking, ñrawò assets represent 

infrastructural building blocks for which enhanced access is appropriate while ñcookedò assets are 

refined, particularized, and properly subject to exclusive rights. However, as I explore at length, this 

paradigm is complicated when a ñcookedò asset achieve the status of infrastructure.    
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applications: proprietary trademarks reduce search costs for consumers 

and enable fair competition, and exclusive rights in the patent and 

copyright contexts provide incentives to create. Applying opposite 

property regimes to infrastructure and application thus helps trademark, 

copyright, and patent law achieve their utilitarian ends. Accordingly, all 

three disciplines have developed doctrines to distinguish these two 

classes of intellectual assets.  

Second, this Article provides a social account of the evolution of 

intellectual infrastructure, and it reveals how trademark and copyright 

law dynamically accommodate this evolution while patent law does not. 

Through a different process of value enhancementðwidespread social 

adoption and relianceðcertain applications can become so indispensable 

to a broad range of downstream uses that they become infrastructure. For 

example, trademarked terms can enter the vernacular as generic words 

such as ñaspirinò or ñthermos.ò Particularized expressions can become 

stock literary elements, such as the Swiss bank account that has become 

a standard plot device in international espionage stories. Inventions can 

quickly become standard platforms for technological development, such 

as the technique for gene splicing, a fundamental innovation around 

which a significant portion of the biotechnology industry has coalesced. 

Through widespread adoption and reliance, applications can evolve into 

infrastructure. This in turn complicates the familiar productivity model 

wherein intellectual property law grants exclusive rights to applications 

while ensuring wide access to infrastructure. 

As this Article demonstrates, trademark and copyright law use social-

feedback mechanisms to relax exclusive rights on applications that have 

become infrastructure; patent law lacks such a mechanism, thus 

potentially inhibiting technological development. In trademark and 

copyright law, doctrines such as genericide, the idea-expression 

dichotomy, and the scenes a faire doctrine
17

 allow courts to consider 

social practice and norms in eliminating exclusive rights on applications 

that society has come to regard as infrastructural. Trademarks that 

                                                      

17. In brief, the doctrine of genericity prohibits trademarks on generic words that signify entire 

product classes, such as ñcarò or ñcomputer.ò See, e.g., Abercrombie & Fitch Co. v. Hunting World, 

Inc., 537 F.2d 4, 9 (2d Cir. 1976). The idea-expression dichotomy allows copyrights on 

particularized expressions, such as the text of a book and close paraphrasings, but not on general 

ideas, such as ñboy meets girl.ò See, e.g., Nichols v. Universal Pictures Corp., 45 F.2d 119, 121 (2d 

Cir. 1930). The scenes a faire doctrine prohibits copyright protection on standard, stock, or 

necessary expressions, such as the hackneyed Swiss bank account of the international spy genre. 

See, e.g., Walker v. Time Life Films, Inc., 784 F.2d 44, 50 (2d Cir. 1986). (This Article adopts the 

Anglicized version of ñscenes a faire,ò which courts also refer to as ñsc¯nes ¨ faire.ò) 
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become generic words lose their trademark status. Similarly, expressions 

that become stock literary devices are no longer eligible for copyright 

protection. ñRetiringò exclusive rights on these infrastructural resources 

facilitates their unfettered use by the community at large. Patent law has 

no analogous, dynamic mechanism for liberalizing access to patented 

inventions that have achieved the status of infrastructure. Instead, it 

relies on a relatively short term of protection (twenty years) to provide 

ñtimelyò access to foundational technologies. However, in fast-moving 

industries, patented inventions can become infrastructure well before the 

patent expires. Patent lawôs rigidity is not only out of step with its 

intellectual property siblings, but it is also inconsistent with myriad real 

property doctrines that enhance access to proprietary infrastructure in 

response to evolving social needs. 

Third, having identified this deficiency in patent law, this Article 

offers a solution. Specifically, it draws from the Supreme Courtôs recent 

decision in eBay Inc. v. MercExchange, L.L.C.
18

 to propose a case-

specific social feedback mechanism for liberalizing access to patented 

infrastructure. eBay replaces the Federal Circuitôs per se rule under 

which courts virtually automatically granted motions for injunctive relief 

upon a finding of patent infringement.
19

 Instead, courts must now apply 

the traditional, multi-factor equitable framework long used in non-patent 

cases to determine the appropriateness of injunctions.
20

 

This Article argues that courts should consider the infrastructural use 

of a patented invention when determining infringement remedies and, in 

certain circumstances, allow such use to continue by a downstream user 

contingent upon providing compensation to the patentee. This Article 

proposes a two-tiered system in which courts would continue to protect 

ordinary inventions not serving as infrastructure with a property rule (via 

injunctive relief) but would have the flexibility to protect patented 

inventions serving as infrastructure with a liability rule
21

 (via royalties). 

Inventions that would be eligible for liability rule treatment would 

satisfy three criteria: (1) they would constitute infrastructure, a concept I 

                                                      

18. 547 U.S. __, 126 S. Ct. 1837 (2006). 

19. Id. at 1839 (quoting MercExchange, L.L.C. v. eBay, Inc., 401 F.3d 1323, 1339 (Fed. Cir. 

2005)). 

20. Id. 

21. See Guido Calabresi & A. Douglas Melamed, Property Rules, Liability Rules, and 

Inalienability: One View of the Cathedral, 85 HARV. L. REV. 1089, 1092 (1972). While Calabresi 

and Melamed primarily discuss liability rules in the context of awarding one-time damages, I extend 

their framework to also include awarding ongoing royalties. 
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discuss at length in Part I.A; (2) the alleged infringer would be using the 

invention in an infrastructural manner; and (3) the invention would not 

be reasonably available through ordinary licensing. To be effective, 

liability rule protection would extend both to inventions that have clearly 

achieved infrastructural status, such as widely used, patented 

information technology standards, as well as to inventions whose limited 

availability demonstrates significant potential for infrastructural use, 

such as patented human embryonic stem cells. Although this proposal 

allows courts to determine an ongoing royalty for continued 

infringement of infrastructural inventions, a court-determined royalty 

would only represent a last resort if parties could not voluntarily 

negotiate a license. 

This proposal offers several significant advantages. First, it enhances 

patent lawôs responsiveness to productivity dynamics in particular 

technological fields by relaxing exclusive rights on inventions as they 

become critical platforms for downstream development. This proposal 

mitigates the possibility that exclusive rights on infrastructural 

inventions will serve as a bottleneck that inhibits downstream 

productivity. Analyzing infrastructural status at the time of infringement, 

rather than upon patent issuance, allows courts to consider an 

inventionôs social history and specific exploitation on a case-by-case 

basis when determining the appropriateness of enjoining infringement. 

Second, this proposal moves beyond the trademark and copyright 

contexts, where a binary choice between open access and exclusive 

rights is adequate. Through applying liability rules, this Article offers a 

nuanced guide to use-specific, compensation-dependent access to 

patented infrastructural technologies. This approach enhances access to 

proprietary infrastructure while still maintaining incentives to invent. 

Third, while liability rules may serve as a useful judicial backstop to 

enhance access to patented infrastructure, this proposal maintains 

numerous opportunities for parties to voluntarily negotiate licenses. 

Furthermore, by changing the baseline conditions of these negotiations, 

this proposal may help reduce the transaction costs that often undermine 

private ordering. 

In addition to offering a concrete proposal for patent law, this inquiry 

holds implications that extend far beyond that single field. First, it 

highlights the methodological value of intradisciplinary comparison 

within intellectual property law in general.
22

 Although analogies are 

                                                      

22.  See generally WILLIAM M. LANDES &  RICHARD A. POSNER, THE ECONOMIC STRUCTURE OF 
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rarely perfect, and although trademark, copyright, and patent law exhibit 

significant theoretical and doctrinal differences, these fields can still 

borrow fruitfully from each other when solving certain shared problems. 

Second, this intradisciplinary comparison reveals a natural limitation on 

intellectual property rights, which are structured to maintain access to 

infrastructure and prevent pernicious intellectual monopolies.
23

 Finally, 

this Article begins to reconcile progressive calls to enhance intellectual 

property lawôs attentiveness to social context with this legal fieldôs 

traditional economic objective of promoting productivity.
24

 This Article 

shows that intellectual property law can only achieve its originalist goal 

of promoting productivity if it is sensitive to the evolving infrastructural 

needs of creative communities.
25

 

Part I argues that differential treatment of intellectual infrastructure 

and application is essential to promoting productivity in trademark, 

copyright, and patent law. Extending previous work,
26

 Part I provides a 

comprehensive account of intellectual property doctrines that distinguish 

nonprotectable infrastructure from protectable application: trademarkôs 

doctrine of genericity; copyrightôs idea-expression dichotomy and 

scenes a faire doctrine; and patent lawôs prohibition against patenting 

                                                      

INTELLECTUAL PROPERTY LAW 205 (2003) (noting similarities between patent lawôs exclusion of 

scientific and mathematical principles and copyrightôs exclusion of ideas); Mark Lemley, The 

Economics of Improvement in Intellectual Property Law, 75 TEX. L. REV. 989 (1997) (suggesting a 

copyright analog for ñblocking patentsò) [hereinafter Lemley, Economics of Improvement]; Oskar 

Liivak, Maintaining Competition in Copying: Narrowing the Scope of Gene Patents, 41 U.C. DAVIS 

L. REV. 177 (2007) (applying the originality requirement to constrain gene patents); Oskar Liivak, 

The Forgotten Originality Requirement: A Constitutional Hurdle for Gene Patents, 87 J. PAT. &  

TRADEMARK OFF. SOCôY 261 (2005) (applying the originality requirement, commonly associated 

with copyrights, to patent law); Maureen A. OôRourke, Toward a Doctrine of Fair Use in Patent 

Law, 100 COLUM. L. REV. 1177 (2000) (proposing an analog of copyrightôs fair use doctrine for 

patent law); John Shepard Wiley, Jr., Copyright at the School of Patent, 58 U. CHI. L. REV. 119 

(1991) (proposing reforms to the idea-expression dichotomy based on analogous concepts in patent 

law). 

23. This infrastructural insight bolsters criticisms of the ever-expanding nature of intellectual 

property rights. See, e.g., James Boyle, The Second Enclosure Movement and the Construction of 

the Public Domain, 66 LAW &  CONTEMP. PROBS. 33, 37 40 (2003). 

24. See Sunder, IP3, supra note 14, at 264 (urging scholars to integrate economic and cultural 

accounts of intellectual property). 

25. This analysis draws much from the ñsocial relationsò view of property rights associated with 

Joseph Singer. See Joseph William Singer, The Reliance Interest in Property, 40 STAN. L. REV. 611, 

663 (1988) [hereinafter Singer, The Reliance Interest]. Ultimately, this Article suggests a more 

productive way for patents to mediate the relationship between upstream inventors and downstream 

users and society at large. 

26. See Frischmann, Economic Theory, supra note 15; Brett M. Frischmann & Mark A. Lemley, 

Spillovers, 107 COLUM. L. REV. 257 (2007). 
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natural laws, physical phenomena, and abstract ideas.
27

 

Part II turns to real property to show both that infrastructure evolves 

and that legal doctrines respond to this evolution by liberalizing access 

to assets that become infrastructure. Societyôs widespread use and 

reliance on productivity-enabling resources can transform them into 

infrastructure. Analogously, trademarked terms, particularized 

expressions, and specific inventions can ñevolveò into infrastructure 

through societyôs widespread use and reliance upon them as basic 

building blocks of communication and creation. Drawing from Professor 

Carol Roseôs concept of ñinherently public property,ò Part II shows how 

certain real property doctrines, such as eminent domain, public 

prescription, the public trust doctrine, and custom, relax exclusive rights 

on resources that are widely needed to promote productivity.
28

 Applied 

to intellectual property, these doctrines provide a model for liberalizing 

access to trademarks, expressions, and inventions that evolve into 

intellectual infrastructure. 

Part III then examines the extent to which various intellectual 

property doctrines accommodate the evolution of intellectual 

infrastructure. A striking continuum emerges. Trademarkôs doctrine of 

genericity is highly attentive to evolving social meanings in determining 

when a trademarked term has become generic, thus warranting its 

preservation in the public domain as intellectual infrastructure. 

Copyright law occupies an intermediate position by ensuring access to 

expressive elements that society has come to recognize as ñstockò or 

ñstandardò as nonprotectable infrastructure. At the far end of the 

continuum, patent law has no such social feedback mechanism. It is 

insensitive to demand-side
29

 considerations favoring broad access to 

                                                      

27. See supra note 17. The prohibition against patenting natural laws, physical phenomena, and 

abstract ideas excludes these entities from patentable subject matter, reserving exclusive rights only 

for particularized inventions. Related, though not identical, concerns over distinguishing 

nonprotectable infrastructure from protectable application also apply to the right of publicity. See 

White v. Samsung Elecs. Am., Inc., 989 F.2d 1512, 151223 (9th Cir. 1993) (Kozinski, J., 

dissenting from denial of rehearing en banc) (arguing that an expansive right of publicity can inhibit 

subsequent creative expression). I here focus on the ñcoreò intellectual property disciplines of 

trademark, copyright, and patent law. See James Gibson, Risk Aversion and Rights Accretion in 

Intellectual Property Law, 116 YALE L.J. 882, 885 (2007). 

28. See Carol Rose, The Comedy of the Commons: Custom, Commerce, and Inherently Public 

Property, 53 U. CHI. L. REV. 711, 714, 720 (1986) [hereinafter Rose, The Comedy of the 

Commons]. 

29. In economic terms, demand-side considerations relate to the interests of consumers while 

supply-side considerations relate to the interests of producers. For patented infrastructure, such as 

isolated, purified human embryonic stem cells, demand-side considerations favor free access to 
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patented inventions, such as isolated, purified human embryonic stem 

cells and information technology standards, that fundamentally enable 

downstream research and development. Part III acknowledges patent 

lawôs differences from trademark and copyright law, but concludes that 

these differences do not fully justify patent lawôs rigid approach. Among 

other considerations, it explains how patent lawôs relatively short term of 

protection does not provide adequate access to foundational technologies 

that became infrastructure within a short time after patenting. 

Part IV presents a remedy. Moving beyond the all-or-nothing choice 

between open access and strict exclusive rights, Part IV proposes a 

workable model for use-specific, compensation-dependent access to 

patented infrastructure. This solution arises organically from the 

Supreme Courtôs recent decision in eBay Inc. v. MercExchange, L.L.C., 

which provides courts greater latitude to deny injunctions in patent 

infringement suits and to protect patents with a liability rule.
30

 I advocate 

a two-tiered system in which inventions used in a non-infrastructural 

capacity would continue to receive property rule protection, but 

infrastructural use of a patented technology would weigh in favor of 

denying an injunction and protecting the patent with a liability rule. In 

the context of a particular infringement suit, courts would extend 

liability rule protection to a patented invention that: (1) comprises 

productivity-enhancing infrastructure, (2) was actually used by an 

alleged infringer in an infrastructural capacity, and (3) was not 

reasonably available through ordinary licensing. This approach would 

enhance access to patented infrastructure while still maintaining 

incentives to invent. 

I.  PROMOTING PRODUCTIVITY THROUGH LIBERAL 

ACCESS TO INTELLECTUAL INFRASTRUCTURE 

Trademark, copyright, and patent law all promote productivity by 

applying opposing property regimes to intellectual infrastructure and 

application. This Article uses analogy to identify shared principles 

among these three fields,
31

 a method that courts and commentators have 

                                                      

these cells to facilitate their downstream exploitation by users. However, such open access would 

undermine producersô supply-side incentives to invest in developing such cells in the first place. 

30. 547 U.S. __, 126 S. Ct. 1837 (2006). 

31. See Anupam Chander, Minorities, Shareholder and Otherwise, 113 YALE L.J. 119, 152 

(2003) (comparing minorities in the shareholder and constitutional contexts and noting that ñ[s]uch 

intradisciplinarity seems especially appropriate to law, a discipline that relies on analogical 
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found fruitful.
32

 While one must acknowledge significant differences 

among these disciplines,
33

 these differences should not obscure 

significant conceptual and doctrinal similarities. Subject matter is the 

most obvious point of convergence: intellectual property deals with 

exclusive rights in intangible assets. Broadly speaking, promoting 

progress through enhancing productivity is another commonality.
34

 

Accordingly, this Part first situates intellectual infrastructure in the 

shared utilitarian objectives of trademark, copyright, and patent law. It 

then presents an economic definition of infrastructure that helps explain 

why open access to this type of resource is critical to promoting 

productivity. Finally, this Part explores various doctrines that distinguish 

intellectual infrastructure from application: trademarkôs genericity 

doctrine; copyrightôs idea-expression dichotomy and scenes a faire 

doctrine; and patent lawôs prohibition against patenting natural laws, 

physical phenomena, and abstract ideas. 

A.  The Utilitarian  Foundations of Intellectual Infrastructure 

At a general level, trademark, copyright, and patent law all aim to 

promote some type of progress, whether commercial, creative, or 

technological. As we will see, while granting exclusive rights on some 

kinds of intangible assets can promote progress, exclusive rights on 

                                                      

reasoningò). 

32. See supra, note 22; eBay Inc., 547 U.S. at __, 126 S. Ct. at 1840 (harmonizing patent law with 

traditional injunction practice applying to copyright law); Lab. Corp. of Am. Holdings v. Metabolite 

Labs., Inc., __ U.S. __, 126 S. Ct. 2921, 2922ï23 (2006) (per curiam) (Breyer, J., dissenting from 

denial of certiorari) (noting the similarity of patent lawôs exclusion of scientific principles and 

copyrightôs exclusion of ideas from protectable subject matter); Eldred v. Ashcroft, 537 U.S. 186, 

201 (2003) (ñBecause the [constitutional] Clause empowering Congress to confer copyrights also 

authorizes patents, congressional practice with respect to patents informs our inquiry.ò); Sony Corp. 

v. Universal City Studios, Inc., 464 U.S. 417, 439 (1984) (noting the ñhistoric kinshipò of copyright 

and patent law); United States ex rel. The Baldwin Co. v. Robertson, 265 U.S. 168, 180 (1924) 

(recognizing that Congress intended early trademark legislation to afford applicants the same 

equitable remedies available to patent applicants); Jeffrey Milstein, Inc. v. Greger, Lawlor, Roth, 

Inc., 58 F.3d 27, 32 (2d Cir. 1995) (ñ[J]ust as copyright law does not protect ideas . . . neither does 

trade dress law protect an idea, a concept, or a generalized type of appearance.ò). 

33. Cf. Baker v. Selden, 101 U.S. 99, 102 (1879) (noting that patent law extends further than 

copyright law in allowing exclusive rights on technical ideas); Canal Co. v. Clark, 80 U.S. 311, 322 

(1871) (observing that trademarks, unlike copyrighted or patented works, need not be original to the 

creator). My arguments are based on functional analogies among these doctrines, not analytical 

identity. 

34. Lemley, Free Riding, supra note 10, at 1031 (ñIntellectual property protection in the United 

States has always been about generating incentives to create.ò). 
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other kinds can actually inhibit it. Of course, ñprogressò is a highly 

contested concept.
35

  In my analysis, I focus on traditional interpretations 

of progress in the intellectual property context that relate economic, 

creative, and inventive productivity to aggregate social welfare. 

Although this economic focus on ensuring marketplace efficiency and 

producing cultural and technological goods does not directly address 

questions such as whether some goods are aesthetically ñbetterò than 

others,
36

 or whether they are equitably distributed,
37

 it holds great 

currency in intellectual property doctrine. As others have argued, 

economic, cultural, and other theories all have roles to play in explaining 

and critiquing intellectual property.
38

 Indeed, as I hope to show, 

attentiveness to the evolving needs of creative communities is essential 

for intellectual property to achieve is traditional economic objectives. 

Trademark, copyright, and patent law all exhibit a strongly utilitarian 

character. Trademarks confer exclusive rights to ñmarks,ò such as brand 

names, logos, and even distinctive product designs, which firms can use 

to identify their particular goods and services in the marketplace. 

Although trademarks, unlike copyrights and patents, do not provide 

direct incentives to create,
39

 they ultimately aim to promote 

productivity.
40

 In enacting the Lanham Act,
41

 the framework for federal 

trademark law, Congress intended to foster competition and enhance 

general consumer welfare.
42

 Trademarks reduce search costs for 

                                                      

35. See Sunder, IP3, supra note 14, at 284 (ñThe utilitarian approach to intellectual property does 

not ask: Who makes the goods? Who profits, and at whose expense?ò); Anupam Chander & 

Madhavi Sunder, The Romance of the Public Domain, 92 CAL. L. REV. 1331, 1332 (2004) 

(emphasizing distributional concerns in intellectual property law); Julie E. Cohen, Creativity and 

Culture in Copyright Theory, 40 U.C. DAVIS L. REV. 1151, 116270 (2007) [hereinafter Cohen, 

Creativity and Culture]; Brett Frischmann, Cultural Environmentalism and the Wealth of Networks, 

74 U. CHI. L. REV. 1083, 1096 (2007) (noting multiple conceptions of ñprogress,ò one of which 

involves promoting widespread participation in creative activities). 

36. See Bleistein v. Donaldson Lithographing Co., 188 U.S. 239, 251ï52 (1903) (cautioning 

against judicial evaluations of artistic merit in copyright cases). 

37. See Sunder, IP3, supra note 14, at 284. 

38. Id. at 264; see Cohen, Creativity and Culture, supra note 35, at 115562. 

39. See Mark A. Lemley, The Modern Lanham Act and the Death of Common Sense, 108 YALE 

L.J. 1687, 1695 (1999) [hereinafter Lemley, Lanham Act]. 

40. See LANDES &  POSNER, supra note 22, at 166. 

41. Trademark Act of 1946, Pub. L. No. 79-489, 60 Stat. 427 (codified as amended at 15 U.S.C. 

§§ 1051ï1141 (2000 & Supp. 2005)). 

42. S. REP. NO. 1333, at 3 5 (1946); see Park ôN Fly, Inc. v. Dollar Park & Fly, Inc., 469 U.S. 

189, 198 (1985); Ralph S. Brown, Advertising and the Public Interest: Legal Protection of Trade 

Symbols, 57 YALE L.J. 1165, 1167 (1948) (describing how trademarks serve both private and public 

interests). 
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consumers,
43

 prevent public deception,
44

 and mitigate free-riding by 

imitators.
45

 While protecting reputable firms suggests a moral desert 

basis for trademark law, this theory falters given that despite a trademark 

ownerôs well-established reputation and substantial marketing efforts, 

any trademark that becomes generic is subject to cancellation.
46

 While 

traditional notions of commercial morality and unfair competition 

inform trademark doctrine, its modern formulation features a strong 

utilitarian emphasis on streamlining market transactions. 

The utilitarian character of copyright and patent law arises most 

clearly from their constitutional objective ñ[t]o promote the Progress of 

Science and useful Arts.ò
47

 While copyright offers some protection for 

authorsô ñmoral rights,ò
48

 its doctrinal basis has traditionally been 

understood as utilitarian.
49

 Although the ñimmediate effectò of copyright 

law ñis to secure a fair return for an óauthorôsô creative labor,ò the 

ñultimate aim is, by this incentive, to stimulate artistic creativity for the 

general public good.ò
50

 

                                                      

43. Lemley, Lanham Act, supra note 39, at 1690. 

44. Canal Co. v. Clark, 80 U.S. 311, 323 (1871); see Kidd v. Johnson, 100 U.S. 617, 620 (1879); 

Two Pesos, Inc. v. Taco Cabana, Inc., 505 U.S. 763, 76778 (1992) (noting that the Lanham Act 

seeks to prevent deceptive marks and protect firms against unfair competition). But see Mark P. 

McKenna, The Normative Foundations of Trademark Law, 82 NOTRE DAME L. REV. 1839, 1841 

(2007) (emphasizing that early trademark law sought to protect producers, not consumers). 

45. See Mattel, Inc. v. MCA Records, Inc., 296 F.3d 894, 903 (9th Cir. 2002). 

46. See infra Part I.B.1. 

47. U.S. CONST. art. I, § 8, cl. 8. By comparison, federal trademark law relies on the Commerce 

Clause for constitutional authorization. See In re Trade-Mark Cases, 100 U.S. 82 (1879). 

48. Moral rights, which hold great currency in Continental copyright law, protect copyrighted 

works as extensions of an authorôs persona and do not arise from an explicitly utilitarian aim to 

encourage production of such works. See Margaret Jane Radin, Property and Personhood, 34 STAN. 

L. REV. 957 (1982) (arguing that ownership of property is essential to realizing oneôs individual 

potential, and laying the foundation for justifying copyright as protecting the integrity of the 

authorôs persona); Neil Netanel, Copyright Alienability Restrictions and the Enhancement of Author 

Autonomy: A Normative Evaluation, 24 RUTGERS L.J. 347, 383ï88 (1993) (discussing moral 

rights); see Douglas YôBarbo, The Heart of the Matter: The Property Right Conferred by Copyright, 

49 MERCER L. REV. 643, 659 60 (1998) (describing the incentives and personhood paradigms for 

copyright). United States copyright law does offer limited protection of moral rights for certain 

kinds of visual art. See 17 U.S.C. § 106A (2000) (codifying the Visual Artists Rights Act of 1990); 

Roberta Rosenthal Kwall, ñAuthor-Stories:ò Narrativeôs Implications for Moral Rights and 

Copyrightôs Joint Authorship Doctrine, 75 S. CAL. L. REV. 1, 5, 26 (2001). 

49. But see Sunder, IP3, supra note 14, at 286 88 (noting that moral rather than efficiency 

concerns animated the Supreme Courtôs ruling in Metro-Goldwyn-Mayer Studios, Inc. v. Grokster, 

Ltd., 545 U.S. 913 (2005)).  

50. Twentieth Century Music Corp. v. Aiken, 422 U.S. 151, 156 (1975); see H.R. REP. NO. 60-

2222, at 7 (1909); Eldred v. Ashcroft, 537 U.S. 186, 212 (2003) (characterizing Congressôs 
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Patent law is similarly instrumental, with the constitutional objective 

of promoting technological progress
51

 acting as a limiting condition on 

Congressôs power over the patent system.
52

 The Supreme Court has 

recognized that the ñultimate goal of the patent system is to bring new 

designs and technologies into the public domain through disclosure.ò
53

 

While acknowledging the valuable contributions of inventors,
54

 the 

Court has accordingly rejected any moral rights or Lockean labor theory 

justifications for granting patents.
55

 

While exclusive rights on intangible assets can advance productivity, 

they can also inhibit it. In trademark, exclusive rights on brand names 

and logos lower transactions costs and enhance competition. In 

copyright and patent law, exclusive rights establish incentives to create 

expressive works and inventions. This model equates property rights 

with productivity.
56

 However, ownership is not a natural right but is 

                                                      

ñconstitutional commandò as creating ña ósystemô that ópromote[s] the Progress of Scienceôò); Feist 

Publôns, Inc. v. Rural Tel. Serv. Co., 499 U.S. 340, 349 (1991) (rejecting the so-called ñsweat of the 

browò theory of copyright); United States v. Paramount Pictures, 334 U.S. 131, 158 (1948) (ñThe 

copyright law, like the patent statutes, makes reward to the owner a secondary consideration.ò); Fox 

Film Corp. v. Doyal, 286 U.S. 123, 127 (1932) (ñThe sole interest of the United States and the 

primary object in conferring the monopoly lie in the general benefits derived by the public from the 

labors of the authors.ò); see also Leslie A. Kurtz, Copyright: The Scenes a Faire Doctrine, 41 FLA. 

L. REV. 79, 83 (1989) (ñThe function of copyright is to promote creativity and the dissemination of 

creative works, so that the public may benefit from the labor of authors.ò) [hereinafter Kurtz, The 

Scenes a Faire Doctrine]. 

51. Some scholars debate the original meaning of ñprogressò in the Constitution. See, e.g., Malla 

Pollack, What Is Congress Supposed To Promote?: Defining ñProgressò in Article I, Section 8, 

Clause 8 of the United States Constitution, or Introducing the Progress Clause, 80 NEB. L. REV. 

754, 755 (2001) (arguing that progress in this context means ñdiffusionò). 

52. See Graham v. John Deere, 383 U.S. 1, 5 (1966). 

53. Bonito Boats, Inc. v. Thunder Craft Boats, Inc., 489 U.S. 141, 151 (1989). But see Timothy R. 

Holbrook, Possession in Patent Law, 59 SMU L. REV. 123, 131 38 (2006) (arguing that the 

disclosure requirement is inconsistent with prevailing theories justifying the patent system). 

54. See United States v. Dubilier Condenser Corp., 289 U.S. 178, 186 (1933) (ñAn 

inventor . . . gives something of value to the community by adding to the sum of human 

knowledge.ò). 

55. See Sinclair & Carroll Co. v. Interchemical Corp., 325 U.S. 327, 33031 (1945) (ñThe 

primary purpose of our patent system is not reward of the individual but the advancement of the arts 

and sciences.ò); id. at 331 n.1 (noting that the purpose of patents is ñmuch deeper and the effect 

much wider than individual gainò) (quoting TNEC Hearings, Part 3, p. 857). 

56.  See Cohen, Creativity and Culture, supra note 35, at 1170 (ñA legal regime meant to 

promote progress requires a set of premises about the ways in which progress develops.ò). See 

generally Harold Demsetz, Toward a Theory of Property Rights, 57 AM. ECON. REV. 347 (1967) 

(arguing that property rights help internalize externalities and thus encourage efficient resource 

exploitation). 
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contingent on promoting productivity.
57

 As such, all three disciplines 

must address a shared question: what happens when conferring exclusive 

rights actually inhibits progress?
58

 After all, trademarks on generic 

words might hamper commerce, and copyrights and patents on ideas and 

natural principles might inhibit downstream productivity. 

Accordingly, all three disciplines possess functional doctrines to limit 

exclusive rights in order to facilitate subsequent productivity. 

Specifically, all three disciplines distinguish nonprotectable intellectual 

infrastructure from protectable intellectual application.
59

 Infrastructure 

includes generic words, creative ideas, stock literary devices, natural 

laws, physical phenomena, and abstract technical ideas. These basic 

building blocks of communication, expression, and invention reside in 

the public domain for all to use.
60

 Infrastructure enables productivity, 

and its wide availability in the public domain allows for its broadest 

possible exploitation. Individuals work from these ñrawò materials to 

produce ñcookedò creations eligible for exclusive rights: source-

identifying marks, particularized texts, and specific inventions. 

In elaborating the concept of intellectual infrastructure, I extend the 

work of Professors Brett Frischmann and Mark Lemley.
61

 Professor 

Frischmann presents a demand-side economic model that defines an 

infrastructural resource as satisfying three criteria: (1) the resource is at 

least partially nonrival; (2) it derives its primary social value from 

facilitating downstream productive activity; and (3) it serves as an input 

into a wide range of goods and services, including private, public, and 

nonmarket goods.
62

 Extended to intellectual property, intangible 

                                                      

57. See Graham, 383 U.S. at 9. 

58. Most commentators have focused on this shared concern between copyright and patent. See, 

e.g., OôRourke, supra note 22, at 1180. However, productivity concerns also inform trademarkôs 

doctrine of genericity. See Part I.B.1. 

59. I make no claim to coining ñintellectual infrastructure.ò See Frischmann, Economic Theory, 

supra note 15, at 990 1003. 

60. These assets occupy one region of the public domain, alongside creative works and inventions 

for which the protected terms have expired, assets dedicated to the public, and other resources 

ineligible for exclusive rights. See Pamela Samuelson, Challenges in Mapping the Public Domain, 

in THE FUTURE OF THE PUBLIC DOMAIN : IDENTIFYING THE COMMONS IN INFORMATION LAW 7 25 

(Lucie Guibault & P. Bernt Hugenholtz eds., 2006). These other assets also function as 

infrastructural elements. See Frischmann & Lemley, supra note 26, at 291. However, I focus here 

on ñpureò intellectual infrastructure that is never eligible for individual ownership, such as generic 

words, abstract ideas, and natural principles. 

61. See Frischmann, Economic Theory, supra note 15; Frischmann & Lemley, supra note 26. 

62. Frischmann, Economic Theory, supra note 15, at 956. 
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resources satisfying these criteria qualify as intellectual infrastructure.
63

 

These resources facilitate broad arrays of downstream activity, thus 

creating a powerful demand-side argument for making them widely 

available in the public domain.
64

 

The first criterion, nonrivalry, indicates that within certain limits, 

additional consumption of infrastructure does not diminish its 

availability for others to use. For example, subject to constraints of 

congestion, additional users in a telephone network do not diminish that 

networkôs overall capacity to facilitate communication.
65

 Intangible 

assets such as words, ideas, and natural principles exhibit perfect 

nonrivalry because additional ñconsumptionò of these resources does not 

diminish their availability at all,
66

 thus well suiting them for open access. 

The second criterion emphasizes that infrastructure is ñintermediateò: 

its primary social value resides in enabling downstream productivity.
67

 

The value of words, ideas, and natural principles in the utilitarian 

context of the intellectual property system derives largely from their role 

as meansðenablers of commercial transactions, creative expressions, 

and tangible inventionsðrather than as ends in and of themselves.
68

 

The third criterion reflects infrastructureôs ability to enable a wide 

array of downstream activities.
69

 While many resources, from beakers to 

mechanical pencils, are inputs into downstream production chains, 

infrastructure is different. Intellectual infrastructure, such as words, 

ideas, and natural principles, contributes to an extremely wide range of 

downstream applications, as well as to many kinds of applications, 

including private, public, and nonmarket goods.
70

 

As Frischmann and Lemley recognize, several intellectual property 

                                                      

63. See id. at 990 1003. 

64. See id. at 922 23; Frischmann & Lemley, supra note 26, at 282 (ñFrischmannôs organizing 

heuristic is óif infrastructure, then commons.ôò). 

65.  See Frischmann, Economic Theory, supra note 15, at 953 55. 

66. See VI THE WRITINGS OF THOMAS JEFFERSON 180 81 (H.A. Washington ed., 1871) 

(describing ideas as ñexpansible over all space, without lessening their density in any pointò). 

67. Frischmann, Economic Theory, supra note 15, at 957. 

68. COMM. ON MEASURING &  IMPROVING INFRASTRUCTURE PERFORMANCE, NATôL RESEARCH 

COUNCIL, MEASURING AND IMPROVING INFRASTRUCTURE PERFORMANCE 5 (1995) (ñInfrastructure 

is a means to other ends, and the effectiveness, efficiency, and reliability of its contribution to these 

other ends must ultimately be the measures of infrastructure performance.ò). 

69. Frischmann, Economic Theory, supra note 15, at 957 58. 

70. Id. Given the functional definition of infrastructure, the line separating infrastructure from 

application may not always be clear. Furthermore, the same asset may constitute infrastructure in 

one context and non-infrastructural application in another. See infra Part IV.D. 




