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THE EVOLUTION OF INT ELLECTUAL
INFRASTRUCTURE

Peter Leé

Abstract This Article explores theonceptof intellectual infrastructurén intellectual
property law.It makes three principal contributions. First, it builds upon prior work to
elaborate a infrastructurebased theory of productivitthat encompassesrademark,
copyright, and patent lawt is wellrecognized thaintellectual property law promotes
productivity through allowing exclusive rightson refined intellectual creations such as
sourceidentifying marks particularizedexpressions, anspecificinventions.Somevhatless
appreciged, these bodies of law alspromote productivity througlkensumg wide access to
productivitye na bl i ng #fAi nt eldseck aswgenéric word$, ideas, and natutau r e
principles by making thee assetmeligible forexclusive rightsThis Article argues that ib
distinction between refinedi a p p | i,0cwhithi acenefigible forexclusive rights and
foundational infrastructurevhich remains subject to liberal access critical topromoting
commercial, creative, and inventive activityoughout intellectual property law.

Secondthis Article offers a sociahccountof the definition and evolution of intellectual
infrastructure. Infrastructureis a dynamic entity and intellectual creations subjecto
exclusiverightsan fevolve intoo infrastructuFoe through widespread
example tradenarks can evolve into generic words, particularized expressions can develop
into stock literary devices, and inventions can become starmatforms for technological
developmentThis Article argues that trademark and copyrilgtvt employ social feedback
mechanisms to relax exclusive rights on assetsiibabme intellectuainfrastructureand
further contends that the absence of suekhmanisms ipatent lanmay inhibit technological
progress Trademark and copyright doctrines such as genericide, theeigeassion
dichotomy, and the scenes a faire doctrine dynamically relegftedintellectualcreations
to the publc domainas theyachieve infrastructural statuBatent law lacks an analogous
mechanism for liberalizing access to patenitegentionsthat achieve this statuspuch as
isolated purified human embryonic stem cells and inforioattechnology standasdWhile
p at e n telativaelyvsldosterm of protectiormitigates the harshness of exclusive rights on
foundational technologieghis onesizefits-all approach ignores the reality theértain
inventionscanbecome infrastructure well before expiration of the patent term, particularly in
rapidly advancingndustries such as biotechnology anfbrmationtechnology

Third, this Ar t i cl e dr aws 0 n rdcdntdeciSan pnreBagnlec. vVCour t 6 s
MercExchangeL.L.C! to propose a social feedback mechanism for liberalizing access to
patented infrastructure. Specifically aitgues that courts in patent infringement cases should
deny injunctions and allow liabilityrule protection for patead inventions used as
infrastructure.Rather than simply relegatirtfpese foundational technologiés the public
domain, this approach enhances access to patented infrastructure while maintaining
incentives to invent.
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INTRODUCTION

In certain circumstares,a newly introducedtechnolog can quickly
achieve the status djasic infrastructurehat critically enabés wide
arrays of subsequent innovatioRatents, whicltonfer exclusive rights
for twenty yeass, on these foundational technologiesy inhibit this
subsequent innovation, particularly in rapidigvancingfields. For
example, in biotechnology, patents on foundational resources such as
human embryonic stem célland polymerase chain reactibm, basic
laboratory technique for copying DNA, havdsed concerns that such
Aupstreamo patents ma y i nhi bit Adownstr
development. In the information technology realm, patents on
interoperability standargdsuch as the JPEG protocol for photographic
compressiohand the design of key mematkiips’ have sparked similar
concernsfrom software and hardware developers vituild their own
innovations based on thisfrastructure The problem of exclusive rights
on upstream, infrastructural resourckas informed recent Supreme
Court pronouncemés?® congressional patent reform proposaland

2. See infraPart I.A for an extended definition of imfstructure.

3. See Christopher D. HazukaSupporting the Work of Lesser Geniuses: An Argument for
Removing Obstructions to Human Embryonic Stem Cell Resezfdh Miami L. Rev. 157, 158
(2002); Emily Singer,Stem Cells Stuck in Patent QuagmifecH. REv. (Apr. 24, 2009, available
at http://www.technologyreview.com/biztech/167@&reinafter SingerStem Cells StutkJeanne
F. Loring & Cathryn Campbellntellectual Property and Human Embryorfitem Cell Research
311ScIENCE1716,1716 (2006).

4. SeeCetus To Exact Royalties from PCR SalRmbe Absolves Convicted RapiBIOTECH.
NEWSWATCH, Sept. 5, 1988, at 7.

5. Of course, some argue that upstream patents promote downstream prodoetaitgehese
patents provide incentives to create the foundational technologies that ermfiisequent
innovaion. CompareBrenner v. Manson, 383 U.S. 519, 534 (1966) (observing that upstream
patents may inhibit scientific researchjth id. at 538 39 (Harlan, J., concurring in part and
dissenting in part) (noting that upstream patemtsourageereatng foundational technologies that
enabledownstreanmresearch

6. SeeMichael KannellosForgent Settles JPEG Patent CasedlET NEws.com, Nov. 1, 2006,
http://www.news.com/ForgersiettlesIPEGpaentcases/2100014_36131574.html?tag=item

7. Seeln re Rambus Inc., No. 9302, Opinion of the Commission (F.T.C. Aug. 2, 26G)ela
A.MacLeand Rambusd Rul i ng i sTHENAStLaIn(@ch 2302006)L MarkdAma r k
Lemley & Philip J. WeiserShould Property Rules or Liability Rul&vern Information?85 TEX.

L. Rev. 783, 83738 (2007).

8. Lab. Corp. of Am. Holdings v. Metalite Labs., Inc.,_ U.S. _ ,126 S. Ct. 2921, 2922
(2006)(per curiam)Breyer, J., dissentinfjom the dismissal of certiorarf i [ S] o toe muchme s
patent protection can i mpede rather than oO6promote the Progrl

9. SeePatent Reform Act of 2006, S. 3818, 109th Cq@006); Patent Reform Act of 2005, H.R.
2795, 109th Cong2005).
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academic commentaly all of which suggest that the patent systeay

sometimes subvert, rather than advancecatsstitutional objective to

fibromote the Progress™of Science and useful
The evoltion of a novel, singular innovation into broadliged

infrastructure is a phenomenon endemic to many creative fields.

Language is highly dynamic, with fabricated neologisms such as

Ayuppi emaialn@d dei ckly becoming indispensabl e

communication.In the musical realmthe twelve-bar blues form was

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

almost every blues, rock and roll, and country sBrg.the scientific

realm, Thomas Kuhn has famously theorized thavolutionary

scientific t heories spar k fiparadi gm shif

worldviewsd only to become dominant worldviews themselves that

define the direct fPdnnall of fthesd conteximal sci ence. 0

exclusive rightson the germinal resouréea word, musical form, or

scientific theorg caninhibit widespread appropriation of that asset and

significantly burden downstream productivity.
This Article explores thisphenomenonthroughout intellectual

property law, focusing particularly opatent law.In so doing, it

examines howtrademark and copyrighaw deal with innovations that

evolve intowidely neededinfrastructure.Intellectual property law is

premised on the idea that granting exclusive righspecific creating

suchas particularbrand namg expressios or technical design will

promote progres¥ However, these specificcreations can quickly

10. See, e.gMark A. Lemley,Property, Intellectual Property, and Free Ridi83 TEX. L. REV.
1031, 1032 (2005) [hereinafter Lemléyree Riding; Peter Yurhyoung Leelnverting the Logic of
Scientific Discovery:Applying Common Law Patentable Subject Matter DocttmeConstrain
Patents on Biotechnology Research Tp@BHARV. J.L. & TECH. 79, 81 (2005) [hereinafter Lee,
Inverting the Logic of Scientific DiscovgryMichael A. Heller & Rebecca S. Eisenbei@an
Patents Deter Innovation? The Anticommons in Biomedeslearch280 SCIENCE 698 698 701
(1998); Suzanne Scotchmegtanding on the Shoulders of Giants: Cumulative Research and the
Patent Law5 J.ECON. PERSR 29, 3738 (1991).

11 U.S.ConsrT. art. 1,88, cl. 8.

12. Keith Aoki, Distributive and Syncretic Motives in Intellectual Property Lawmith{ Special
Reference to Coercion, Agency, and Developméat).C. DAvis L. Rev. 717, 76667 (2007).
13. THOMAS S.KUHN, THE STRUCTURE OFSCIENTIFIC REVOLUTIONS 10/ 22(3d ed. 1996).
14. Of cour se, Aprogr es s 0 ThisArtiele fdtuseston the objectivée f st ed concept .
promoting economic, creative, and inventive productivity that has long been central to intellectual
property law.By focusing on progress asoductivity, this inquiry avoids intractable problems such
as evaluating hether contemporary artistic works represessthetici pr ogr ess o0 over classic
works. This originalisteconomic paradigm, however, leaves important issues of distributive justice
and cultural recognition unresolveBee generallySymposium,intellectual Roperty and Social
Justice 40 U.C. DAvis L. Rev. 559 (2006). While this Article does not directly address these
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evolve intogeneralinfrastructure suchas when a trademark becomes a
generic word, an expression develops in&iaek literary device, or an
invention emerges as a standard platform for technological development.
As we will see, trademark and copyridatv possess sociallgttentive
mechanisms to relax protection on assets that evolvevidily needed
infrastrucure 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 contributiornBirst, it extends
previouswork to elaborate an infrastructdpbased theory of productivity
that spans trademark, copyright, and patent lanso doing, itargues
that infrastructure plays a critical role in delineatitng appropriate
boundary between protectable ambnprotectatd subject matter
throughout intellectual property lawn trademark, copyright, and patent
law, raw materials such as generic words, abstract ideas, and natural
principlesconsti tute fAintel lienoteligble fori nf rastructur
individual ownersip."® Open access to these foundational assets
facilitatestheir broadexploitationby the public at largethus promoting
productivity. Conversely trademark, copyright, and patent law only
allow exclusive righton particularizedapplicationsderived fromthis
infrastructure: sourc@lentifying marks, expressions, and inventions.
The process of drawing from Arawo i
applications can b e & valmea énlmagcement d t o
through humarmanipulation®® While open access the appropriate
productivity-enhancing property regime for infrastructuexclusivity
represert the appropriate productivitgnhancing property regime for

frast.

n
ficooki

concerns, it integrates cultural considerations with economic theory to show that even within the
originalist paradigm, intellectual propertyust accommodate social and cultural evolution to
effectively promote productivity.SeeMadhavi SunderJP?, 59 STAN. L. Rev. 257, 264 (2006)
[hereinafter SundetP?].

15. SeeBrett M. FrischmannAn 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 FrischmaBcgnomic Theoily

16. | usethe termsiir a wo  a n ddifférentty theneCthude LewiStrauss, for whom tlye
generally signifyinat amdékc @l t ur al respeetivety ®exgenesally CLAUDE LEVI-
STRAUSS THE RAW AND THE COOKED (John Weightran & Doreen Weightman trans., Harper &
Row 1969); see alsoBradford S. Simon|/ntellectual Property and Traditional Knowledge: A
Psychological Approach to Conflicting Claims of Creativity in International LA/BERKELEY
TECH. L.J. 1613, 1618 (2005)For my purposes,generally speakingir awo asset s represent
infrastructural building blocks for which enhanced access is approprialiei c ook ed 0 assets ar e
refined, particularized, and properly subject to exclusive righasever, as | explore at Igth, this
paradigm is compl i c athew thevdiatus offrastriciire.o k ed 0 as s et
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applications proprietary trademarks reduce search costs for consumers
and enale fair competition, andexclusive rights in thepatent and
copyright contexts provide incentives to creatéApplying opposite
property regimes to infrastructure and application thus helps trademark,
copyright, and patent law achieve their utilitarian eddsordingly, all
three disciplines have developed doctrines to distinguish these two
classes of intellectual assets.

Second, this Articleprovides a social account of tlevolution of
intellectual infrastructureand it revealshow trademark and copyright
law dynamically accommodate this evolution while patent law does not.
Through a different process of value enhancetevitespread social
adoption and relianéecertain applications can becomse indispensable
to a broad range of downstream uses that they become infrastrécture.
example, trademarked terms can enter the vernacular as generic words
such as faspi Particudarizedrexpressibns cam became
stock literary elements, shi as the Swiss bank account that has become
a standard plot device in international espionage stdriesntions 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 propertiaw grarts exclusive rights to applications
while ensuringvide access to infrastructure.

As this Article demonstrates, trademark and copytightuse social
feedback mechanisms telax exclusive rights on applications tinave
become infrastructure patent law lacks such a mechanisnthus
potentially inhibiting technological developmentin trademark and
copyright law, doctrines such as genericide, the -adgmession
dichotomy, and the scenes a faire doctfirmlow courts to consider
social practiceandnormsin eliminating exclusive rights on applications
that societyhas come to regard as infrastrucalr Trademarks that

17. In brief, the doctrine of genericity prohibits trademarks on generic words that sagnifi
productclasses u c h as 1 c ar $eeeag AbérarombipluFitcd €a. v Hunting World,
Inc., 537 F.2d 4, 9 (2d Cir. 1976)[he ideaexpression dichotomy allows copyrights on
particularized expressions, such as the text of a book ard plraphrasings, but not on general
i deas, such aSeeédd MicholsmeUaivessal Bidtures Cotp., 45 F.2d 119, 121 (2d
Cir. 1930). The scenes a fairdoctrine prohibits copyrighprotection on standard stock, or
necessary expressignsuch as théackneyedSwiss bank account of the international spy genre.
Seee.g, Walker v. Time Life Films, Ing.784 F.2d 44, 50 (2d Cir. 198§)his Article adopts the
Anglicized version ofi s ¢ e n e s whith cbuats alserefédbasi s c nes )~ faire
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become generic wordsse their trademark statuSimilarly, expressions

that become stock literary devicase no longeeligible for copyright
protectioni R e t iexclusivg dghton theseinfrastructuralresources
facilitatestheir unfettered use by the community at lafatent law has

no analogousdynamic mechanism for liberalizing access patented
inventions thathave achieed the status oinfrastructure Instead, it
relies on a relatively short term of protection (twenty years) to provide
Ati mel y ofoundatioraktschnolagiesiowever, in fasimoving
industries patentednventions can become infrastructure well befine
patent expiresPat ent | awdbs rigidity is not only
intellectual property siblingdyutit is also inconsistent with myriad real
property doctrines that enhance access to proprietary infrastructure in
response to evolving socia¢eds.

Third, having identified thisdeficiencyin patent law this Article
offers a solution. Specifically,d r aws from t he Supreme Courtod
decision ineBay Inc. v. MercExchangeL.L.C!® to proposea case
specific social feedback mechanidor liberalizing access to patented
infrastructure.eBay replaceshe Feder al Circuitdés per se
which courts virtually automatically graadmotions for injunctive relief
upon a finding of patent infringemefitinstead, courts must now apply
the tradiional, multifactor equitable framework longsed in norpatent
cases to determine the appropriateness of injunctions.

This Article argues that courts should consider the infrastructural use
of a patented invention when determining infringement remextidsn
certain circumstancesjlow such use to continue by a downstrassar
contingent uporproviding compensatiorto the p#entee This Article
proposes a twaiered system in which courtgould continue to protect
ordinaryinventionsnot servingas irfrastructurewith a property rule (via
injunctive relief) but would have the flexibility to protect patented
inventions serving as infrastructure with a liability Filevia royalties).
Inventions that would beeligible for liability rule treatment would
satisfy three criteria(1l) they would constitutanfrastructure, a concept |

18 547 U.S. _ 126 S. Ct. 1837 (2006).

19. Id. at 1839 (quotingMercExchangel..L.C. v. eBay, Inc.401 F.3d1323,1339 (Fed. Cir.
2009).

20. Id.

21 See Guido Calabresi& A. Douglas Melamed,Property Rules, Liability Rules, and
Inalienability: One View of the Cathedra885 HARV. L. REV. 1089, 1092 (1972)While Calabresi
and Melamed primarily discuss liability rules in the context of awardingioreedamages, | extend
their framework to also include awarding ongoing royalties.
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discussat length in Part I.A(2) the alleged infringer would be using the
invention in an infrastructurahanner and(3) the invention would not
be reasonably available thrdugrdinary licensing.To be effective,
liability rule protection would extend both to inventions that have clearly
achieved infrastructural status, such as widalged, patented
information technology standards, as welt@mventions whose limited
availability demonstrates significant potential for infrastructural use,
such as patented human embryonic stem c&ltiough this proposal
allows courts to determinean ongoing royalty for continued
infringement of infrastructural inventions, a coeddternined royalty
would only represent a last resort if parties could not voluntarily
negotiate a license.

This proposal offers several significant advantagést, it enhances
pat ens$ respomsivéness to productivity dynamics garticular
technological ields by relaxing exclusive rights on inventions as they
become critical platforms for downstream developm@&his proposal
mitigates the possibility that exclusive rights on infrastructural
inventions will serve as abottleneck that inhibits downstream
productivity. Analyzing infrastructural status at the time of infringement,
rather than upon patent issuance, allows courts to consider an
inventionbés soci al hi stor yby-egased specific e
basis when determining the appropriatenessifiing infringement.

Second, this proposal moves beyond the trademark and copyright
contexts where a binary choice between open access and exclusive
rights is adequatéhrough applying liability rules, this Article offers a
nuanced guide to uspecifc, compensatiodependent access to
patented infrastructural technologi@his approach enhances access to
proprietaryinfrastructure while still maintaining incentives to invent.

Third, while liability rules may serve as a useful judicial backstop to
entance 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 transactiorsdbstt often undermine
private ordering.

In addition to offering a concrete proposal for patent law, this inquiry
holds implications that extend far beyond thsingle field. First, it
highlights the methodologicalvalue of intradisciplinary comparison
within intellectual property lawin generaf? Although analogies are

22. See generalViLLIAM M. LANDES & RICHARD A. POSNER THE ECONOMIC STRUCTURE OF
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rarely perfectandalthoughtrademark, copyright, and patent law exhibit
significant theoretical and doctrinal differencélese fieldscan still
borrow fruitfully from each othewhensolving certain shared problems.
Second, ltis intradisciplinary comparisarevealsa natural limitationon
intellectual property rights, which are structured to maintain access to
infrastructure and prevent pernicious intellectual monop&li€mally,

this Article begins to reconcile progressive calls to enhance intellectual
property lawd attentiveness to social context withhi s | egal fieldos
traditional economiobjective of pomoting productivity’* This Article
shows that intellectual progg law can only achieve its originalist goal

of promoting productivity if it is sensitive to the evolving infrastructural
needs of creative communiti&s.

Part | argues that differential treatment of intellectual infrastructure
and application is essentiad promoting productivity in trademark,
copyright, and patent lavExtending previous work, Part | provides a
comprehensive account of intellectual property doctrines that distinguish

nonprotectablé nf r astructure from pretectable appl
doctrine of g e n e r-expréssion ;dichatommp yamdi ght 6 s i dea
scenes a faire doctrine; and patent | awods
INTELLECTUAL PROPERTYLAW 205 (2003) (noting similark s bet ween patent | awds exclusion

scientific and mathematical pr i);nMaik pdméep, Theand copyrightds ex
Economics of Improvement in Intellectual Property LZ&Tex. L. REv. 989 (1997)suggesting a
copyright analog fol b | o plaitreqit s 0) [ h eBcanomics df timprovenidelskae vy ,
Liivak, Maintaining Competition in CopyindNarrowing the Scope of Gefatents41 U.C. DAvIS
L. Rev. 177(2007) (applying the originality requirement to constrain gene pate@siar Liiv,
The Forgotten Originality Requirement: A Constitutional Hurdle for Gene Pat8itd. PAT. &
TRADEMARK OFF. Socdr 261 (2005) (applying the originality requirement, commonly associated
with copyrights, to patent lawMa ur e e n A . TowatdRdactink ef Fair Use in Patent
Law, 100CoLuM. L. Rev. 1177 (2000 pr oposing an analog of <copyrightos fair
patent law);John Shepard Wiley, Jr.Copyright at the School of Pater#8 U. CHI. L. ReEv. 119
(1991) (proposing reforms to the ideapression dichotomy based on Egmus concepts in patent
law).
23. This infrastructural insight bolsters criticisms thfe everexpanding nature of intellectual
property rightsSee, e.g.James Bdg, The Second Enclosure Movement and the Construction of
the Public Domain66 LAw & CONTEMP. PROBS 33, 3740 (2003).

24. SeeSunder,IP?, supranote 14, at 264 (urgig scholars to integrate economic and cultural
accounts of intellectual property).

25This analysis draws much from t lassociatedavithi a | relationso vi e
Joseph SingeSeeloseph William SingeiThe Reliance Interest in Properg0STAN. L. REv. 611,
663 (1988) [hereinafter SingeThe Reliance IntergstUltimately, this Article suggests a more
productiveway for patents to mediate the relationship between upstreamonvemd downstream
users and society at large.
26. SeeFrischmannEconomic Theorysupranotel15; Brett M. Frischmann & Mark A. Lemley,
Spillovers 107CoLuM. L. Rev. 257 (2007).
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natural laws, physical phenomena, and abstract fdeas.
Part Il turns to real property to shdwoth that infrastructee evolves
and that legal doctrines respotadthis evolutionby liberalizing access
to assets thabecomeinfrastructure.Soci et y 6 s wi despread use
reliance on productiviggnabling resourcesan transform them into
infrastructure. Analogously, trademtged terms, particularized
expressions, andpecifici nventi ons can #Aevolved into i/
through societyds widespread use and rel i
building blocksof communication and creatioBrawing fromProfessor
Carol cRoeptoisnherently public property, o6 Par
certain real property doctrinessuch as eminent domain, public
prescription, the public trust doctrine, and custogtax exclusive rights
on resources that are widely needed to promote productivapplied
to intellectual property, #tsse doctrineprovide a model for liberalizing
access to trademarks, expressions, and inventions that evolve into
intellectual infrastructure.
Part 1l then examines the extent to which various intellectual
property doctmes accommodate the evolution of intellectual
infrastructure.A striking continuum emerge§.r ademar kd6s 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.
Copyrightlaw occupies an intermediate position by ensuring access to
expressive elements that society has c¢come
Aistandar do as nonprAb the éat end lofethei nf rastruct ul
continuum, ptent law has no such social feedback mechanisiis.
insensitive to demansideé”® considerations favoring broad access to

27. See supranote 17. The prohibition against patenting natural laws, physical phenomena, and
abstract ideas excludes thesgities 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 righblifity. See
White v. Samsung ElecsAm., Inc., 989 F.2d 1512, 153423 (9th Cir. 1993) (Koziski, J.,
dissenting from denial of rehearing en barej(ing that an expansive right of publicity can inhibit
subsequent creative expresgion her e f ocarsedni ntheel Ifect ual property discipl
trademark, copyright, and patent laBeeJames GibsonRisk Aversion and Rights Accretion in
Intellectual Property Law116YALE L.J.882, 885 (2007).

28. SeeCarol Rose,;The Comedy of the Commons: Custom, Commerce, and Inherently Public
Property, 53 U. CHI. L. Rev. 711, 714, 720(1986) [hereinafter RoseThe Comedy of the
Commong

29. In economic ¢érms, demandide considerations relate to the interests of consumers while
supplyside considerations relate to the interests of produEergatented infrastructursuch as
isolated, purifiedhuman embryonic stem cells, demsside considerations favdree access to
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patented inventions, such @®lated, purifiedhuman embryonic stem
cells and information technology stamds that fundamentally enable
downstreamresearch and developmerRart Il acknowledges patent

| awds differences f rlamnbuttconalutlesrhatr k and copyr
these differences do not f WMindny justify pat e
otherconsideat i ons, it explains how patent | awds

protection does not provide adequate access to foundational technologies
that became infrastructure within a short time after patenting.

Part IV presents a remedyloving beyond the albr-nothing choice
between open access and strict exclusive righést IV proposes a
workable model for usepecific, compensatiedependent access to
patented infrastructureThis solution arises organically from the
Supreme Court 6 seBaylaa\we MarcExdhamgél $.C.on i n
which provides courts greater latitude to deny injunctions in patent
infringement suits antb protect patents with a liability ruf8 advocate
a twotiered system in which inventionssed in a nofinfrastructural
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 rme.
the context of a particulamfringement suit, courts would &nd
liability rule protection to a patented invention th&t) comprise
productivity-enhancing infrastructure(2) was actually used by an
alleged infringerin an infrastructural capzty, and (3) was not
reasonably available through ordinary licensifigis approachwould
enhance access to patented infrastructure while still maintaining
incentives to invent.

.  PROMOTING PRODUCTIVTY THROUGH LIBERAL
ACCESS TO INTELLECTWL INFRASTRUCTURE

Trademark, copyright, and patent law plomote productivity by
applying opposing property regimes itatellectual infrastructure and
application This Article uses analogy to identify shared principles
among these three fieldsa method that courts and commentators have

these cells to facilitate their downstream exploitatignusers However, such open access would
under mi ne pr-sidkincertives tinvest in plgvélopinguch cells in the first place.

30. 547 U.S. __126 S. Ct. 1837 (2006).

31. SeeAnupam ChanderMinorities, Shareholder and Otherwisd&13 YALE L.J. 119, 152
(2003) (comparing minorities in the shareholder andstitoional contexts and noting th@at[ s ] u c h
intradisciplinarity seems especially appropriate to law, a discipline that relies on analogical
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found fruitful* While one must acknowledgsignificant differences

among these disciplindd, these differencesshould not obscure
significant conceptual and doctrinal similariti€Subject matter is the
most obvious point of convergence: intellectual property deals with
exclusive rights in intanble assets.Broadly speaking, promoting
progress through enhancing productivity is another commonrility.
Accordingly, this Part first situates intellectual infrastructure in the
shared utilitarian objectives of trademark, copyright, and patentliaw.
thenpresents an economic definition of infrastructure that helps explain
why open access to this type of resource is criticalprttomoting
productivity. Finally, this Part explores various doctritbatdistinguish
intellectual infrastructurefrom application : trademar kbs generi ci
doctrine c o py r i g-{expréssion ididhetamy and scenes a faire

1

doctrine and patentawb s pr ohi bi ti on against patenting

physical phenomena, and abstract ideas.
A. TheUtilitarian Foundations of Intellectual Infistructure

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 goess, exclusive rights on

reasoningo) .
32. See supranote22; eBayinc., 547 U.S. at __126 S. Ctat1840 (harmonizing patent law with
traditional injunctiorpracticeapplying tocopyright law); Lab. Corp. of Am. Holdings v. Metabolite
Labs., Inc.,__ U.S. 126 S. Ct. 29212922 23 (2006) (per curian) (Breyer, J., dissentinffom
denial of certiora)i (noting the similarityof pat ent |l awds exclusion of scientific
copyright 6s efrom pratestabte subject mafip&ldredss. Ashcroft, 537 U.S. 186,
201 (2003) i B e ¢ a u[sosestitutibnal] Clause empowering Congress to confer copyrights also
authorizes patents, congressional practice with respect to patents informs our ifigliry Sony Cor p.
A Uni versal City Studios, | rhistori¢ kirghifo4 oU. S.op4yr7,gh439 (1984)
and patent law)United Stateex rel. The Baldwin Co. v. Robertson, 265 U.S. 168, 180 (1924)
(recognizing thatCongress intendeéarly trademark legislatiomo afford applicants the same
equitable remedies available to patent appligadeffrey Milstein, Inc. v. Greger, Lawlor,Roth,
Inc.,58 F.3d 27,32 (2d Cir. 1995 J] ust as <copyr i ght.. nkithewdodsoes not protect i
trade drestaw protect an idea, a concept, or a generalized type of appearance
33. Cf. Baker v. Selden, 101 U.S. 99, 102 (18789ting that patenlaw extend further than
copyrightlaw in allowing exclusive rights otechnical ideas); Canal Co. v. Clark, 80 U.S. 311, 322
(1871) (observing tt trademarks, unlike copyrighted or patented works, need not be original to the
creator).My arguments are based on functional ana®@mong these doctrines, not analytical
identity.

34. Lemley, Free Riding supranote10, at 1031( il nt el | ect ual property protection in

p

(

States has al ways been about generating incentives to creat
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other kindscan actually inhibit it. O f cour se, Aiprogresso i s a
contested concept. In my analysis, | focus on traditional interpretations
of progress in the intellectual property contétat relae economic,
creative, ad inventive productivity to aggregate social welfare.
Although this economic focus on ensuring marketplace efficiency and
producing cultural and technological goods does not directly address
guestions such as whether stbhame goods ar e
others® or whether they are equitably distribut8dit holds great
currency in intellectual property doctrinéds others have argued,
economic, cultural, and other theories all have roles to play in explaining
and critiquing intellectual property. Indeed, as | hope to show,
attentiveness to the evolving needs of creative communities is essential
for intellectual property tachieveis traditional economic objectives
Trademark, copyright, and patent law ethibit a strongly utilitarian
characterTrademarks confer exclusive rightsh majpok such as brand
names, logos, and evelistinctive product designsyhich firms can use
to identify their particular goods and services in the marketplace.
Although trademarks, unlike cgpghts and patents, do not provide
direct incentives to creafe, they ultimately aim to promote
productivity’® In enacting the Lanham Attthe framework for federal
trademark law,Congress intendetb foster competition and enhance
general consumer wel@* Trademarks reduce search costs for

35. SeeSunder|P? supranotel4,at284( AiThe uti litarian approach to intellectu
not ask: Who makes the goods? Wiupam Chaoderi& s, and at whose
Madhavi Sunder,The Romance of the Publibomain 92 CAL. L. Rev. 1331, 1332 (2004)

(emphasizing distributional concerns in intellectual propkrty); Julie E. CohenCreativity and

Culture in Copyright Theory40 U.C. DAvis L. Rev. 1151, 116270 (2007)[hereinafter Cohen,

Creativity and Culturg Brett FrischmannCultural Environmentalism and the Wealth of Networks

74 U. CHI. L. Rev. 1083 1096(2007)( not i ng mul ti ple conceptions of fAprogress,
involvespromoting widespread participation in creative activities).

36. SeeBleistein v. Donaldson Lithographing Cd.88 U.S. 239, 2552 (1903)(cautioning
against judiciabvaluationsf artistic merit in copyright cases).

37. SeeSunder)P? supranotel14, at 284.

38. Id. at 264;seeCohen Creativity and Culturesupranote35, at 115562.

39. SeeMark A. Lemley,The Modern Lanham Act and the Death of Common S&08e/ALE
L.J. 1687, 1695 (1999) [hereinafter Leml&anham Adt

40. Seel ANDES & POSNER supranote22, at 166.

41. Trademark Act of 19462ub. L. No. 79489,60 Stat. 42qcodified as amendeat 15 U.S.C.
§§1051 1141 (2000 & Supp005).

42. S. ReP. No. 1333,at 3-5 (1946);seeParkd N Fnk. w.,Dollar Park& Fly, Inc., 469 U.S.
189, 198 (1985); Ralph S. BrowAgdvertising and the Public Interest: Ledatotection of Trade
Symbols57 YALE L.J. 1165, 1167 (1948) @bcribing howtrademarks serve both private and public
interess).
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consumer§? prevent public deceptiof, and mitigate freeiding by
imitators* While proteting reputable firmssuggestsa moral desert
basis for trademark lavthis theory falters given that despite a trademark
owng Oweell-establishedreputation andsubstantial marketing efforts,
any trademark that becomes generic is subject to canceff&tghile
traditional notions of commercial morality and unfair competition
inform trademark doctrine, its modeformulation features a strong
utilitarian emphasis ostreamliningmarket transactions.

The utilitarian character of copyright and patent law arises most

clearly from theirconstitutional objectivédi [ t ] 0 pr omot e t he

Science and useful Art8d While copyright offers some protection for
aut hor so fi thats dottrinal basjsh has traiitionally been

understood as utilitarigfi. A1 t h o u gnmediatb effeéi of copyr i ght

| awsito secur e a fair retuyme tthor

flultimate aim is, by this incentive, to stimulate artistic creativity for the
general public good®

43. Lemley,Lanham Actsupranote39, at 1690.

44. Canal Co. v. Clark, 80 U.S. 311, 323 (1878eKidd v. Johnson, 100 U.S. 617, 620 (1879);
Two Pesos, Inc. v. Taco Cabana, Inc., 505 U.S. 763;7871992) (noting that the Lanham tAc
seeks to prevent deceptive marks and protect firms against unfair compefitioseeMark P.
McKenna, The Normative Foundations of Trademark L.&882 NOTRE DAME L. Rev. 1839, 1841
(2007) emphasizinghat early trademark law sought to protecducers, not consumers).

45. SeeMattel, Inc. v. MCA Records, Inc., 296 F.3d 894, 903 (9th Cir. 2002).
46. Seeinfra Part 1.B1.

47. U.S.CONST. art. |, § 8, cl. 8.By comparison, federal trademark law relies on the Commerce
Clause for constitutional authorizatid®eeln re TradeMark Cases, 100 U.S. 82 (1879).

48. Moral rights, which hold great currency in Continental copyright law, protect copyrighted
works as extensions of an authords persona
encourag@roduction of suchvorks. SeeMargaret Jane Radifroperty and Personhog®4 STAN.

L. Rev. 957 (1982) (arguing that ownership of propegyessential to realiag o n eiridividual
potential, and laying the foundation for justifying copyright as protecting the integritheof
aut hor 6 sNeipNetarel€opgripht Alienability Restrictions and the Enhancement of Author
Autonomy: A Normative Evaluatipr24 RUTGERS L.J. 347, 38388 (1993) (discussing moral
rights);seeDo u g | as TYieéHeartrofithe MatteiThe Property Right Conferred by Copyright

49 MERCERL. Rev. 643, 65360 (1998) (describing the incentives and personhood paradigms for
copyright). United Statescopyright law does offer limited protection of moral rights for certain
kinds of visual artSee17 U.S.C.§ 106A (2000)(codifying the Visual Artists Rights Act of 1990);

and

Roberta Rosenthal Kwallfi A u t-Stooieso Narrativeos Il mplications

Copyrightdés Joi n?5SLatLhRev.’sH 26g20@p ct ri ne
49. But seeSunder,IP® supranote 14, at 286-88 (noting that moral rather than efficiency

concerns ani mated t h eMeti®Ggdwyaiayer Stadios, Ind. Grokser,| i n g

Ltd., 545 U.S. 913 (2005)).
50. Twentieth Century Music Corp. v. Aiken, 422 U.S. 151, 156 (193&H.R. Rer. No. 60-

2222, at 7 (1909); Eldred v. Ashcroft537 U.S. 186, 212 (2003) (characte zi ng sCongr essd
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Patent law is similarly instrumental, with the constitutional objective
of promoting technological progréSscting as a limiting condition on
Co n g r power éver thepatent systenf. The Supreme Court has
recogni z eutimatelgaat of thehpatentisystem is to bring new
designs and technologies into the public domain through disclo®ure
While acknowledging the valuable contribution$ inventors’® the
Court has accordingly rejected any moral rights or Lockean laborytheor
justificationsfor granting patents.

While exclusive rights on intangible assets can advance productivity,
they can also inhibit it. In trademark, exclusivghts onbrand names
and logos lower transactions costs and enhance competition. In
copyrightand patent laywexclusive rights establish incentivesd®ate
expressive works and inventionghis model equates property rights
with productivity.®® However, ownershipis not a natural righbut is

ficonstitutional commard as ca e@s y ntgemd t hat oOpromo)re[Béi $she Progress of
Publ dns, I nc..Cu, 499 B.6.r340) 349T(X991) (rejectimy thecsa |l | ed fAsweat of the

browo theory ofStcaotpeysr ivghtBagr aumoutnetd Pi ctThe es, 334 U. S. 131,
copyright law, like the patent statutes, makes reward to the owner a secondary consiaération.F o x

Film Corp. (2 Doyal , TheBsble iterest. of tHeAJBited Staed and thed 3 2 ) (A

primary object in conferring the monopoly lie in the general benefits derived by the public from the
labors of the authors.)seealso Leslie A. Kurtz,Copyright: The Scenes a Faire DoctrjrEl FLA.
L. Rev. 79, 83 1989 Theffunction of copyright isotpromote creativity and the dissemination of
creative works, so that the public may benefit from the labor of authprs. [ her ei fhaf t er Kurt z,
Scenes a Faire Doctrife
51 Some scholars debate& or i gi nal me a n i Gomstitutidn See,eg.Mlala esso i n the
Pollack, Wh a t Il's Congress Supposed To Promote?: Defining fAProgr
Clause 8 of the United States Constitution, or Introducing the Progress CBQISEB. L. ReV.
754, 755 (2001) (arguing thptogress in this context meafdiffusiono ) .

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

53. Bonito Boats, Inc. v. Thunder Craft Boats, Inc., 489 U.S. 141, 151 (1B88%eeTimothy R.
Holbrook, Possession in Patent Lavs9 SMU L. Rev. 123, 13138 (2006) &rguing that the
disclosure requirement is inconsistent witlevailing theories justifying thegatent system).

54. SeeUni t ed St ates V. Dubilier Condender Corp., 289 Uu. s
inventor. . . gives something of value to the community by adding to the sum of human
knowledged ) .

55. SeeSinclair & Carroll Co. v. Interchemical Corp., 325 U.S. 327,-30(1945)( i Th e
primary purpose of our patent system is not reward of the individual but the advancement of the arts
andseenceig.ad) ;331 n.1 (noting that the purpose of patents is
much wi der t ha (guoting @NEE Hedrings| Parg3ap. 850).)
56. SeeCohen, Creativity and Culture, supra note 35, at A legalOregiinél meant to
promote progress requires a set of premises about the ways in pvhiodhgr ess fevel ops. 0) .
generallyHarold DemsetzToward a Theory of Property Ritgh 57 AM. ECON. REV. 347 (1967)
(arguing that property rightlelp internalize externalities and thus encourage efficient resource
exploitation).
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contingent on promoting productivity.As such, all three disciplines
must address a shared question: what happens when conferring exclusive
rights actually inhibits progress? After all, trademarks on generic
words might hamper commerce, and copyrights and patents on ideas and
naturalprinciplesmight inhibit downstream productivity.

Accordingly, all three disciplines possess functional doctrines to limit
exclusive rights in order to facilitate subsequent productivit
Specifically, all three disciplines distinguistonprotectablentellectual
infrastructure from protectable intellectuadpplication® Infrastructure
includes generic words, creative ideas, stock literary devices, natural
laws, physical phenomena, anbdsaact technical ideasihese basic
building blocks of communication, expression, and invention reside in
the public domain for all to us8.Infrastructure enables productivity,
and its wide availability in the public domain allows for its broadest
possilbe exploitation.| ndi vi dual s work from these
produce Acookedo creations el igible
identifying marks particularizedexts, andspecificinventions.

In elaborating the concept of intellectual infrastructurextend the
work of Profes®rs Brett Frischmann andark Lemley® Professor
Frischmann presents a demaside economic modethat defines an
infrastructural resource as satisfying three critgtix:the resource is at
least partially nonrival;(2) it derives its primary social value from
facilitating downstream productive activity; af@) it serves as an input
into a wide range of goods and services, including private, public, and
nonmarket good¥ Extended to intellectual property, intangible

-
O -~

57. SeeGraham 383 U.S. at 9.

58 Most commentators have focused on this shared concern between copyright andspatent.
e.g, 006 R supm o 22, at 1180Ho we ver , productivity concerns also infor
doctrine of genericitySeePart I.B.1.
59. | make no claim to coi nS$eaFgschinannEcenbniceToeory a | infrastructure
supranotel5, at 996-1003.
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 rightsSeePamelaSamuelsonChallenges in Mapping the Public Domain
in THE FUTURE OF THEPUBLIC DOMAIN: IDENTIFYING THE COMMONS IN INFORMATION LAW 7-25
(Lucie Guibault & P. Bernt Hugenholtz eds., 2008hese other assets also function as
infrastructural elementsSeeFrischmann & Lemleysupranote26, at 291.However, | focus here
on fApured i nt elthaeisneveraligible foifdividual ownershipsuches generic
words,abstracideas, and naturatipciples.
61. SeeFrischmannEconomic Theorysupranotel5; Frischmann & emley, supranote26.

62. FrischmannEconomic Theorysupranotel5, at 956.
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resources sisfying these criteria qualify as intellectual infrastructiire.
These resources facilitate broad arrays of downstream activity, thus
creating a powerful demarside argument for making them widely
available in the public domaffi.

The first criterion, norivalry, indicates that within certain limits,
additional consumption of infrastructure does not diminish its
availability for others to usel-or example, subject to constraints of
congestion, additional users in a telephone network do not diminish that

newor kos overal/l capacit % Intangiblef aci |l it at e

assets such as words, ideas, and natpraciples exhibit perfect

C(

nonrivalry because additional Afconsumpti ono¢

diminish their availability at afi® thus wellsuiting them for open access.
The second criterion e memadaiéz e s

its primary social value resides in enabling downstream productivity.

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

context of the irgllectual property system derives largely from itheie

as mean$® enablers of commercial transactions, creative expressions,

and tangible inventiods rather tharasends in and of themselv&s,

nfr

The third criterion refl exwide i nfrastructu

array of downstream activiti€While many resources, from beakers to
mechanical pencils, are inputs intiownstream production chajn
infrastructureis different Intellectual infrastructuresuch as words,
ideas, and naturadrindples, contributes to an extremely wide range of
downstream applicationsas well asto many kinds of applications,
including private,public, and nonmarket good§.

As Frischmann and Lemley recognize, several intellectual property

63. See idat 990-1003.

64. Seeid. at 922-23; Frischmann & Lemleysupranote 26, at Fe88chmannds organizing

heuri dtiiomfirasdiructure, then commons. 60) .
65. SeeFrischmannEconomic Theorysupranotel5, at 953-55.
66. See VI THE WRITINGS OF THOMAS JEFFERSON 180-81 (H.A. Washington ed 1871)
(describing ideas d@&xpansible over all space, without lessening their density in anyoppint
67. FrischmannEconomic Theorysupranotel5, at 957.

68. COMM. ON MEASURING & IMPROVING INFRASTRUCTUREPERFORMANCE NATG. RESEARCH
COUNCIL, MEASURING AND IMPROVING INFRASTRUCTUREPERFORMANCES (19%) (filnfrastructure
is a means to other ends, and the effectiveness, efficiency, and reliability of its contribution to these
other ends must ultimately be tireasures of infrastructure performamcg. .

69. FrischmannEconomic Theorysupranotel5, at 95758.

70. 1d. Given the functional definition of infrastructure, the line separaitifigastructurefrom
application may not always be cledfurthermore, the same asset nwaystituteinfrastructure in
onecontextand nonrinfrastructural application in anoth&ee infraPart IV.D.
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