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ABSTRACT

This chapter provides a comprehensive survey of the burgeoning literature on the law and
economics of intellectual property. It is organized around the two principal objectives of
intellectual property law: promoting innovation and aesthetic creativity (focusing on patent and
copyright protection) and protecting integrity of the commercial marketplace (trademark
protection and unfair competition law). Each section sets forth the economic problem, the
principal models and analytical frameworks, application of economic analysis to particular
structural and doctrinal issues, interactions with other legal regimes (such as competition
policy), international dimensions, and comparative analysis of intellectual property protection
and other means of addressing the economic problem (such as public funding and prizesin the
case of patent and copyright law and direct consumer protection statutesand public enforcement
in the case of trademarks).

The digita revolution and other technologica breakthroughs of the past severa decades have
brought intellectud property to the forefront of economic, socid, and palitica interest. Much of thevaue
of the leading companiesin theworld today resdesin their portfolio of intangible assets—ranging from the
better defined forms of intellectua property (such as patents and copyrights) to the least tangible of the
intangibles (trade secrets (know-how) and trademarks (good will associated with a brand)). By one
estimate, gpproximately two-thirds of the vaue of mgor industrid companiesderivesfromintangible assets
(Swiss Reinsure Company 2000). Not surprisingly, there has been a deluge of economic analyses of
intellectud property law during the past decade (Mendl 1998a; L andes and Posner 2003; Jaffeand Lerner
2004; Gallini and Scotchmer 2002; Merges, Mendl and Lemley 2003; Scotchmer 2004b).

At the outs, it is important to clarify two important issues relating to “intellectua property.”
Although it draws upon certain characteristicsfrom the law relating to red and persona “ property” —most
notably, the concept of exclusive rights — and many pardlels can be readily identified, the differences
between tangible forms of “property” and “intdllectud property” are profound and numerous. Totakeone
prominent example, wheress the traditional bundle of rights associated with real and persona property
involve perpetual ownership (the classic “fee smple absolute’ of rea property law), two of the most
prominent forms of intellectud property -- patents and copyrights -- protect rights for limited durations
(dthough in the case of copyrights, the term is quite long). Furthermore, exclusvity in the fidd of

* Wewould like to thank Mark Lemley and the editors for comments.
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“intdllectud property” isfar lessinviolate than it isinthetraditiona property domains. Intellectua property
law comprises a system of policy levers that legidatures tailor and courts interpret in order to promote
innovation and protect the integrity of markets.

Second, the field of “intellectua property” is far from unified or monalithic. The landscape of
intellectua property comprises a highly variegated array of quite distinct legd regimes. patent, copyright,
trade secret, trademark, and a variety of speciaized modes of protection (e.g., mask work protection).
Although multiple intellectua property regimes can protect different agpects of the same work —computer
software being a prime example — it is important to recognize that each mode of intellectua property
protection has digtinct characterigtics and limitations.

For purposes of exploring theeconomic dimensonsof theintellectua property field, itisimportant
to distinguish between two quite digtinct functions. The principa objective of intellectua property law is
the promotion of new and improved works — whether technologica or expressve. This purpose
encompasses patent, copyright, and trade secret law, aswedll as severad more narrow protection systems
(e.g., mask works, database, design, and misappropriation). The other purpose of intellectua property law
addresses avery different economic problem — ensuring the integrity of the marketplace. Trademark law
and related bodies of unfair competition law respond to this concern.

I. Promoting Innovation

Economicinterestinintellectua property grows primarily out of the critical importance of innovation
to socid wefare. Solow (1957) demongtrated that technol ogica advancement and increased human capitd
of thelabor force accounted for most (between 80 and 90%) of the annua productivity incresseinthe U.S.
economy between 1909 and 1949, with increases in the capital/labor ratio accounting for the remainder.
Denison (1985) extended and refined thisandys's, reaching Smilar resultsfor the period 1929 - 1982: 68%
of productivity gain due to advances in scientific and technological knowledge, 34% due to improved
worker education, 22% due to greater regdlization of scale economies, and 13% attributable to increased
capita intengity; these factors were offset by decreasesin work hours (-25%), government regulation (-
4%), and other influences. It is now widely recognized that technologica advancement and enhanced
human capitd are the principa engines of economic growth in the United States and other indudtridized
countries (Scherer and Ross 1990, pp. 613-14).

Therole of intellectud property in contributing to innovation, however, has been more difficult to
edablish. Aswe will see, the availability of intellectua property for innovation creates incentives for
investment aswell aspotential impedimentsto diffuson and cumulativeinnovation. Thenet effectsarequite
complex to sort out from both theoretical and empirical perspectives. As a means for surveying and
synthesizing the field, we begin in Section A by darifying the economic problem that motivatesinterest in
intellectud property protection. Section B provides an overview of the principal modes of intellectua
property protection amed a promoting innovation and creativity. Wethen survey the design of intellectud
property systems and discussthe principd policy leversavailablefor tail oring such protection, focusing first
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upon stland-alone innovation before turning to cumulative innovation. Part D examines adminigtration of
intellectual property regimes. We then turn to enforcement of intellectua property, its interaction with
competition policy, and applied researchonitsrolein particular industries. Part H returnsto the question
with which we begin — the comparative efficacy of intellectud property in promoting innovetion. Thefina
section discusses the economics of intellectua property tredties.

| .A. The Economic Problem

The principd judtification for intellectua property derives from a broader economic problem: the
inability of a competitive market to support an efficient level of innovation. In a competitive economy,
profitswill be driven to zero, not accounting for sunk costs such as research and development (R&D) or
costs of authorship. From an ex post point of view, thisis a good outcome, as it keeps prices low for
consumersand avoids deadweight loss. But from an ex antepoint of view, it produces asub-optimd level
of investment in R&D. Mot firmswould not invest in developing new technologies, and potentid crestors
might not spend their time on crestive works, if rivas could enter the market and dissipate the profit.

Unlike tangible goods, knowledge and crestive works are public goods in the sense that their use
isnonrival (Arrow 1962; Nelson 1959). One agent's use does not limit another agent'suse. Indeed, inits
natura state (cartooned inthedigital age as"bitswant to befreg"), knowledgeisaso "nonexcludable.” That
is, even if someone clamsto own the knowledge, it is difficult to exclude othersfrom usingiit. Intelectua
property law is an attempt to solve that problem by legd means; it grants exclusive use of the protected
knowledge or creative work to the creator. For other forms of property, exclusion is often accomplished
by physica means, such as building afence. Intdlectud property isalegd device by which the inventor
can control entry and exclude users from intangible assets.

Of course, intdllectua property resultsin deadweight lossto consumers, and that isits main defect.
Two other defects are that it may inhibit the use of scientific or technological knowledge for further
research, and, from an ex ante point of view, tha there is no guarantee that the research effort will be
delegated efficiently to the most efficient firms, or even to the right number of firms. Commentators have
been lamenting the defects of intellectud property since the nineteenth century, in more or less the same
terms as today (Machlup and Penrose 1950).

But intellectua property dso has virtues, of which we mention three powerful ones. Probably the
greatest virtue is that every invention funded withintellectua property creates a Pareto improvement. No
one is taxed more than his willingness to pay for any unit he buys, ese he would not buy it. In contradt,
funding out of generd revenue runsthe risk of imposing greater burdens on individud taxpayers than the
benefits they receive.

A second greet virtueis decentralization. Probably the most important obstacle to effective public

procurement isin finding theideasfor invention that are widdly distributed among firmsand inventors. The
lure of intellectua property protection does that automeatically. Decentraization is especidly important if
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private inventors are more likely than public sponsors to think of good ideas for innovations.

The third virtue is that intellectud property is an effective screening device. Cf. Long (2002)
(emphasizing the role of patents as a Sgnding device). Since the private vaue of the invention generdly
reflectsthe socid vaue, inventors should be willing to bear higher cogtsfor inventions of higher vaue. The
intellectua property mechanism encourages inventors to weed out their bad idess.

But these are not determinative, Since other incentive mechanisms may sharethe samevirtueswhile
at the same time reducing deadweight loss. Whereas the earlier economics literature proceeded as if
intellectud property protection was the sdf-evident solution to the incentive problem, a more recent
literature, beginning with Wright (1983) and discussed below, hastried to understand when that istrue, and
when other incentive mechanisms might dominate.

This shift in emphasis hasled to another redization: The choice among incentive mechaniams, and
even the optima design of intellectua property laws, depends importantly on the nature of the cregtive
process or, in economigts jargon, on the model of knowledge creation. We mention some of these up
front, as our later discusson of the optima design of intellectud property
will refer to them.

Four principa modes of technologica change have been proposed in the economicsliterature: the
evolutionary model, the mode of induced technica change, a production function for knowledge, and an
exogenous process of idea formation, with incentives determining investments.

In the evolutionary model proposed by Nelson and Winter (1982) (see dso Mokyr (1990, Ch.
11)), technology evolves in an evolutionary process in which R&D investments occur whenever profit
drops below a specified leve. Hence, the evolutionary modd is not set up to investigate incentives at al,
gnce investment is automatic. In the modd of induced technica change proposed by Hicks, technical
change occursin response to changes in factor prices. “A change in the relative prices of the factors of
production isitself aspur to inventionand inventions of aparticular kind —directed a economizing the use
of afactor which hasbecomerdatively expensive’ (Hicks 1932, pp. 124-25; seedso Ruttan 2001). Thus
rising energy prices can be expected to spur technologica advancesin energy conservetion (Newdll et d.
1999). In the production-function modd of discovery, whichisthe basis of dmost dl the literature that
studies patent races, thereis an exogenoudy given relationship which determines, asafunction of research
inputsor the number of researchers, either the quality of invention (de Laat 1996; Shavell and van Y pserle
2001; Che and Gale 2004) or the likelihood of successin each time period (Loury 1979; Lee and Wilde
1980; Reinganum 1982, 1985, 1989; Wright 1983; Denicolo 1996, 1997; and many others). Inboththe
induced-technical-change modd and the production-function model, the profit opportunities are common
knowledge. Decentrdization is not important. In contrast, the "ideas' mode of O'Donoghue, Scotchmer
and Thisse (1998) (see aso Scotchmer (1999) and Maurer and Scotchmer (2004b)) focusesdirectly on
the scarcity of ideas. Thebasisof researchis"imagination,” and to achieve aninnovation, aresearcher must
both have the idea for the innovation and an incentive to invest in it.
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Although it is the most widdly used modd, the production-function modd does not lead naturdly
to intdlectud property as superior to other incentive schemes. For example, the advantages of
decentrdization are more important in amodel where "ideas are scarce’ than where "ideas are common
knowledge." A recurrent theme below is that the optima design of incentives depends on the mode of
creation that one hasin mind.

|.B. An Overview of the Principal |P Regimes Promoting Innovation and Creativity

Peatent law affords a strong and broad form of protection for technologica works so as to
encourage inventors to disclose their inventions and alow them to fend off imitators that seek to copy al
essentid elements of an invention beforetheinventor can recoup the costs of invention and compensate for
the risk of investment. The patent offsets this power and further encourages cumulative innovation by
dlowing follow-on inventors to secure rights on improvements and to enable any competitor to build upon
the innovation in its entirety within a comparatively short period of time (20 years from the time of the
application). Copyright law, by contrast, wholly excludes protection for ideas and functiona attributes of
awork but protects creators againgt direct or near exact copying of even asignificant fragment of thewhole
for alonger duration of time (life of the author plus 70 years).

Trade secret law can also be seen as a means of promoting innovation, athough it accomplishes
this objective in avery different manner than patent. Notwithstanding the advantages of obtaining a patent
—an exclugveright to practice an invention for a designated period of time — many innovators prefer to
protect their innovation through secrecy. They may fed that the cost and delay of seeking a patent are too
great or that they can more effectively profit from their investment through secrecy. They might dso believe
that theinvention can best be exploited over alonger period of timethan a patent would alow (Horstmann,
MacDondd and Slivinski 1985). Without any specid legd protection for trade secrets, however, the
secretive inventor runs the risk that an employee (or a thief) will disclose the invention. Once the ideais
released, it will be “free as the air” under the background norms of a free market economy. Such a
predicament would lead any inventor seeking to rely upon secrecy to spend an inordinate amount of
resources building high and impervious fences around their research fadilitiesand greetly limiting the number
of peoplewith accessto the proprietary information. Under trade secret law, aninventor need merely teke
reasonable steps to maintain secrecy in order to obtain strong remedies againgt individuas within the
laboratory or commercial enterprise and those subject to contractual limitations who misappropriate
proprietary information. Although trade secret |aw does not limit the use of ideas once they have become
publidy known, it does sgnificantly reduce the cogts of protecting secrets within the confines of the
research and commercia environment.

Table| provides a concise comparative summary of patent, copyright, and trade secret law —the
principa modes of intellectuad property protection fostering innovation.
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|.C. Policy Levers

From an economic perspective, the modes of intellectual property protection aswell asthe system
aswhole can be seen asaninterrdlated set of policy levers. Theonesthat have been stressed in economics
journds are length and breadth, and increasingly, the threshold for protection. More recent literature,
epecidly inlaw journas, has examined awider range of rulesand inditutions affecting the incentive effects
of intellectud property regimes.

The policy levers operate differently in different creative environments. They aso operate
differently in the contexts of stand-aone innovations and innovations that lay a foundation for future
innovations —referred to as* cumulativeinnovation.” Inorder to distinguish the economic effects, webegin
with mode s of the stand-a one environment and then move onto the more important and complex domain
of cumulative innovation.

1.C. 1. Stand-Alonelnnovation

Much of the early economic modding of the role of intellectud property in promoting innovation
posed the following question: what system of incentives or rewards would best promote the attainment of
a paticular invention. Such models provide the bass for andlyzing lega protection for a distinct and
relatively narrow class of inventionswhich do not ultimately generatefollow-oninnovation. Examplesfrom
this classincludethe safety razor, the balpoint pen, and pharmaceutica innovationsfor which the scientific
mechanismis poorly understood (Nel son and Winter 1982; von Hippel 1988, p.53). Evenwhereinventors
depend on prior knowledge, which isamost inevitable, thelag may be such that prior rights have expired,
so that the incentive system treats inventions as stand-aone. Examples are the bicycle and the early
development of the light bulb (Dyson 2001).

Modes focusng on stand-aone innovation can aso be helpful in analyzing legd protection for
expressive credtivity. Although such works often draw upon prior art for ingpiration or common reference
pointsfor thework’ saudience, most authors, musicians, and artists have not traditiondly built so extensvely
uponthework of prior creators asto require express permission.! This proposition obvioudy turns onthe
underlying right structures— copyrightstending to berdatively narrow in comparison to patents—but it dso
reflects afundamenta difference between the fidlds of technologica and expressive innovation: “ Science
and technology are centripetal, conducing toward a single optima result. One water pump can be better
than another water pump, and the role of patent and trade secret law is to direct investment toward such
improvements. Literature and the arts are centrifugd, aming a awide variety of audiences with different
tastes. We cannot say that one nove tregting the theme, say, of man's continuing struggle with natureisin
any ultimate sense 'better’ than another novel--or musical composition or painting--on the same subject.
Theam of copyright is to direct investment toward abundant rather than efficient expresson” (Goldstein

! The ease of incorporating prior musica, graphic, and audiovisua worksinto “new” digita
works has fostered greater cumulative credtivity in the content fields (Lessg 2004).
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1986).

The critical inquiry in seeking to promote stand-a one innovation is how much profit an inventor or
creator should receive and how it should be structured. The focus for stand-alone innovation, therefore,
is upon ex ante incentives. As we will emphasize below (also emphasized by Galini and Scotchmer
(2002)), dl of theresultsin this area depend sengitively on what is assumed about licensing. Collaboration
and the exchange of technologica knowledge across firm boundaries encounter substantia transaction
costs. Aroraet d. (2001) find evidence that changesin thetechnology of technica change —most notably
the growing use of digitd information technologies — facilitate grester partitioning of innovation tasks
activities across traditiona firm boundaries. They foresee markets for technology — licensing and
gpecidized technology trandfer and innovation sarvice firms — playing a more sgnificant role in the
production of innovetion. When we turn to cumulaive innovation, ex post incentives enter the andyss.
The principa categories of policy levers affecting incentives to invent are the threshold for protection,
duretion, breadth, rights of others (and defenses), remedies, and channdling doctrines (for determining
priority where intellectua property regimes overlap).

|.C.1.a. Threshold for Protection. Asnoted above, intellectua property protection resultsin
deadweight lossto consumers. Therefore, it should only be available for Sgnificant innovation —worksthat
are new and would not be reedily forthcoming without legal encouragement. Works dready in the public
domain should not be protectable and the threshold for protection should be sufficiently high (or therights
suffidently narrow) to prevent easily achieved (“ obvious®) advancesfrom being insulated from free market
competition.

Intellectua property regimes erect severa types of threshold doctrineslimiting protection: (i) subject
matter rules — categorica limitations on protection; (ii) substantive reguirements — minimum criteria for
protection; and (iii) forma reguirements — adminigrative and technicd rules that must be complied within
order to obtain and maintain protection. Patent law applies broadly to dl classes of innovation (i.e, few
subject matter limitations), but applies relatively rigorous standards (utility, novelty, non-obviousness (or
inventive step), and adequate disclosure) through a forma examination syslem. By contrast, copyright
applies avery lowthreshold for protection —awork need only befixed in atangible medium of expresson
and reflect amodicum of originality — and does not require examination (regigtration is optiona). Aswe
will see, such alow threshold is counterbalanced by arelatively narrow scope of protection. Trade secret
law requires merdly that information derive economic value from not being generdly known or readily
ascertainable (by proper means) by others and be the subject of efforts that are reasonable under the
circumstances to maintain its secrecy.

Patent law’s threshold requirements have received the most economic scrutiny.  Due to the
relatively uniform nature of patent protection, some have argued that certain classes of innovation (such as
computer software and business methods) that may not require such lengthy protection should be subject
to a sui generis form of protection (Mendll 1987 (software); Samuelson et a. 1994) or excluded from
intellectual property protection atogether (Thomas 1999 (bus ness methods); Dreyfuss 2000). Thebasic
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contours of patent law were established during an age of mechanica innovation and were designed with
this modd (and the guild system that predominated) in mind (Merges, Mendll, and Lemley 2003, pp. 105-
11). Mechanica innovation continued to comprisethe bulk of patent applicationswell into the 20 century.
During the past haf century, however, various newer fieds — such as chemistry, software (and business
methods), and biotechnology -- haveincreasingly comeinto the patent system (Allison and Lemley 2002),
cdling into question the premises on which patent law was built. 1f specidized protection systems are not
developed to address new and distinctive fields of innovation (as was partidly done in the case of
semiconductor chip designs -- see: Semiconductor Chip Protection Act of 1984), the chdlenge remains
of reshaping the relatively uniform patent system to accommodate the growing heterogeneity of inventive
activity (Cf. Burk and Lemley 2002, 2003).

Patent law’ s novelty requirement —what it means to be“firs” —turns on the location of the “finish
ling" intheracetoinvent. Most patent systemsin theworld apply afirg-to-file standard; the United States
determines the winner on the basis of who wasthe firgt to invent. In principle, the firg-to-invent system
rewards the first inventor to discover new knowledge, even if they lack the specidized patent filing
resources of others. Thus, many smdl inventors defend thefirgt to invent sysem asameans of leveling the
playing field relative to large companies which may have more resources available and personnd in place
to file gpplicationsmore expeditioudy. Thefird-to-file sysem sgnificantly reducesthe administrative costs
of operating a patent system — priority depends solely on the time and date stamped on an agpplication.
Evidentiary disputes over the subtle nuances of who wasfirg to grasp an invention can be quite costly to
resolve (Macedo 1990). Empirica studies cast doubt on the notion that small inventors tend to do better
under afirg to invent system, likely reflecting the high costs of resolving priority disputes (M ossinghoff
2002; Lemley and Chien 2003).

The firg-to-invent system aso has incentive effects as to the choice between trade secrecy and
disclosure (Scotchmer and Green 1990). Inventors may be inclined to delay their gpplicationsin order to
effectively extend the expiration date of a patent (20 years from the date of filing). In order to counteract
this effect and promote prompt filing, U.S. patent law adds an additiona layer of legd complexity (and
hence uncertainty and cost): requiring that an inventor file an application within one year after theinvention
is disclosed (either through patenting or publication in the anywherein theworld or in public use or on sde
in the United States). This reduces the delay in disclosure of new knowledge, but does not diminate it.
Thefirg-to-file system promotesearlier disclosure of technologica advances. Grushcow (2004) findsthat
the growing interest in patenting by academic ingtitutions since 1980 has delayed the publication of
research, potentialy increasing the risk of wasteful duplication of research.

From an economic standpoint, patent law’ s non-obviousness standard plays the most important
role in determining which innovations quaify for protection (and hence what type of innovation patent law
encourages). Patent law specifies that a clamed invention must go beyond readily predictable or
conventiona solutions to technica, engineering, or business problems. Articulating an objective and
determinative standard for non-obviousness, however, has proven dusive. In the 1940s, U.S. courts
interpreted the law to require a “flash of credtive genius’ test. (Cuno Engineering Corp. v. Autométic
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Devices Corp., 314 U.S. 84, 91 (1941)). Such ademanding formulation generated a backlash within the
patent community, leading Congress to frame the standard in the following manner: a patent may not be
obtained “if the differences between the subject matter sought to be patented and the prior art are such that
the subject matter as awhole would have been obviousto at the time the invention was made to a person
having ordinary skill in the part to which said subject matter pertains.” (17 U.S.C. 8103) What raisesthe
non-obviousness hurdle above the novelty standard is that the patent examiner may consider multiple
references Imultaneoudy where there is asuggestion, teaching, or motivation to combine dements across
these references. The examiner must dso consider circumstantial evidence of non-obviousness (so-cdled
“sacondary consderations’) — long-felt but unsolved need, commercia success of the dlaimed invention,
faled efforts by others, copyright by others, praise for the invention, unexpected results, and disbdief of
experts — but only to the extent that such factors are connected to the inventive aspects of the claim.

Inits actud formulation and application, the non-obviousness rule fals short of implementing the
economic gatekeeping principle. Whereas an economist would consider paramount among relevant
condderations the level of research and development expensein making an invention (Merges 1992), the
U.S. Patent Act states that patentability “shall not be negatived by the manner in which the invention was
made,” implying that inventionsrequiring minimal effort (and hencelikely to obtain even without protection)
may nonetheless qualify for protection. In addition, research expense and effort are not listed among the
traditional secondary congderations, dthough severa court decis ons on non-obviousnesstake note of such
factors (Merges 1992 (noting that thethreshold for patentability should be lowered with regard to high-cost
research); Oddi 1989, p. 1127 (recommending that courtsexpresdy consder “quditative and quantitative
investment in research and development” among the secondary factors)). The legd standard for non-
obviousness does consider the level of uncertainty involved in research. The fact that a research project
is “obvious to try” does not render a resulting discovery “obvious’ unless there was little or no ex ante
uncertainty about the outcome —i.e.,, those skilled in the art could readily predict the outcome of the
experiment. In practice, the test depends on the number of parameters and the extent to which the relevant
prior art guides the experimentation process.

The role of commercia success in the non-obviousness determination has produced conflicting
economic analyses and prescriptions. Drawing upon historical and empirica research on the innovation
process, Merges (1988) finds commercia success to be a poor proxy for technical advance. What
succeeds in the market tendsto reflect product trategy and marketing more than technical advances over
the prior art. Hence, Merges (1988) argues for downplaying this factor and scrutinizing the connection
between market success and thetechnica advance. By contrast, Kitch (1977, p.283) sees market success
as consstent with the prospect theory. By using subsequent economic success as a factor favoring
patentability, the patent law increases “the security of the investment process necessary to maximize the
vaue of the patent.” Both andlyses support the ideathat the consideration of market successin assessing
non-obviousness promotes commercidization (Merges and Duffy 2002, pp. 727-36), dthough it is not
clear that a patent system is needed to achieve thisend. Where adequate incentives exist to invent, free
market forces should be adequate to promote commercidization. (But cf. Kieff (2001b) (articulating a
commercidization theory of patent law)).



Severd observers of the patent system perceive that the Federd Circuit has sgnificantly lowered
the non-obviousness hurdle over the past two decades (Desmond 1993; Barton 2003; Lunney 2000-01).
Based on both statistical and doctrind analysis, Lunney (2004) concludes that the Federal Circuit has
effectively “eviscerated” the non-obviousness requirement, routingly affirming decisions upholding patents
and frequently overturning decisions by holding patents invaid on non-obviousness grounds. See dso
Dunner (1995). Since 1982, the year that the Federd Circuit was created, the rate at which patents have
been held invaid has plummeted (Lunney 2004). Allison and Lemley (1998) find that non-obviousness
remains the most frequent ground for invalidating patentsat thetria and appellate levels (42% of invdidity
judgments), but often fails when raised (63.7%). As we discuss in the section on administration of
intellectud property (1.D), however, empirical studies have not discerned a sgnificant decline in patent

qudity.

Some commentators believe that it is now far too easy to obtain apatent, particularly with regard
to business method and DNA sequence patent (Barton 2003; Hall 2003). They recommend raising the
non-obviousness hurdle, athough articulating astandard that appropriately bal ancesthe concerns of over-
and underprotection has proven dusive. Infact, Scotchmer (2005b, chapter 3) argues that the low bar
to patentability is a misplaced worry, and shifts the discussion from the standard for patentability to the
breadth of the right. Unnecessary patents are not harmful to competition if the patents are narrow, o that
gmilar products compete in the market.

The non-obviousness standard may have some perverse collaterd effects on the natureand timing
of disclosure of new knowledge. By preemptively publishing work in progress, a firm that is ahead may
induce a shake-out among rivas by raisng the level of prior art to render ariva’s subsequent invention
obvious (Scotchmer and Green 1990); alaggard in a patent race may be able to reduce the likelihood that
aleader will be ableto obtain a patent by raising theleve of the prior art sufficiently to defeat patentability
by a leader (Lichtman, Baker, and Kraus 2000; Parchomovsky 2000; cf. Bar-Gill and Parchomovsky
2003). This possbility might aso lead competitors to collude or collaborate to maximize patent
opportunities. Under thistheoretica account, a higher sandard of non-obviousnessincreases the viability
of apreemptive patenting strategy. Thelikelihood that such astrategy would be pursued by rivals hasbeen
guestioned on doctrinal and practical grounds (Merges 2004b, p.195-96); Eisenberg 2000; cf. Hicks
1995).

Much of the economics literature on trade secrets addresses the optima level of expenditures to
maintain secrecy, i.e., what congtitutes* reasonable efforts’ under the circumstances. Kitch (1980) argues
that al such “fencing costs’ are inefficient and would require only such expenses as are necessary to
provide evidence of the existence of atrade secret, i.e., anotice or marking function. Friedman, Landes,
and Posner (1991) make the related point that trade secret protection should be available when it is
cheaper than the physical precautions that would be necessary to protect a particular piece of information.

|.C.1.b. Duration. Nordhaus (1969) offered the first forma modd of the optimal duration of
intellectud property protection. Nordhaus asked why the life of the intellectua property right should be
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limited, Sncealonger right leadsto moreinnovation, and moreinnovation crestessocid benefit. Heargued
that there is a counterveiling cost.  The longer right might increase innovation, but it also increases
deadweight loss on dl the inframargind innovations that would occur even with shorter protection —i.e,
innovations that would be forthcoming even in the abosence of the longer right. The optima duration of a
patent or copyright should baance the incentive effect againgt the deadweight loss in order to maximize
socid wefare. Many economists believe that copyright duration (life of the author plus 70 years) ismuch
longer than justified to provide an appropriate ex ante incentive for creation of new works. See Akerlof
et d. (2003); but cf. Landes and Posner (2003, p. 218) (noting that the deadweight loss from copyright
protection is relatively smal due to the narrow scope of copyright protection).

To see the Nordhaus argument, suppose that thereisauniverse of “ideas’ available for
investment. Let an idea be a pair (s,c) where s measures the vaue of the resulting innovation and c isits
cod. Anideawith higher s can be interpreted as leading to alarger market; ahigher s meansthat the
demand curve is shifted out. Let ? (s, T) be the profit available to a rightholder with an intellectua
property right of length T and an ideaof qudity s. ? isincressnginboth T ands. Let W(S,T) bethe
corresponding socid welfare associated with investment in theidea. The welfare W(s, T) isthe sum of
consumers surplus for theinfinite life of the innovation, sold at the competitive price, minusthe
deadweight loss during the period of protection. Thus, Wisincreasngin sand decreasingin T.
Finally, suppose that for each R&D cost ¢, the didtribution of “ideas’ is given by adidtribution function
F with dengity f, where F(5|c) is the fraction of ideas with cost ¢ that have value lessthan s.

Then the socid vaue of investment in ideas with cost ¢ isW\(T,c) defined below, where s (T) is
the minimum vaue that will didt invesment (? (s(T),T) =c). Thatis,

¥

W(T,c) = Q(T)[W(S,T) - ¢ f(gc)ds

Notice that sN(T) <0. A margind increasein T will increase investment in amount
-W(s (T),T)sN(T). However, even though investment goes up with T, total socid wefare W(T,c) may
go down. The changein socid welfareis
RY

‘HLTW(T'C) = Q) ﬂﬂ—TW(S,T)f (sc)yds- W(s (T),T)s «T)

The last term represents the welfare due to new innovations called forth by longer protection, but
the first term, whichisnegtive, representsthelossin consumers surplusondl theinframargind innovations
that would have been achieved even with shorter duration. AsT becomes large and s (T) becomes small,
it is reasonable to think that the first term becomes large relative to the last term.  Increasing the duration
T beyond that point will not bein the socid interest.

Of course the best length T must be established by adding up the margind effects for dl c.
Depending on thedistributions of (s,c) in different product classes, the one-sze-fits-al nature of the patent
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system may provide excessive protection in some product classes, and deficient incentives in others.

Racesfor theintdlectud property right introduce ancther inquiry asto how profitabletheintellectud
property right should be, regardiess of how the profit is achieved? Unlike the Nordhaus argument, the
inquiry leadsto an argument for limited duration that gpplies even if the profit is given as a prize out of
generd revenue and involves no deadweight loss. The argument concerns the optima amount of R&D
effort. A more profitable right will encourage more entry into the race (the extensive margin) or more
collective effort as each participant acce erates its effort (the intensive margin).

The potential benefits of inciting more effort by offering more profit depend on the creative
environmert — the nature of the R&D process. Nordhaus implicitly addressed a creative environment
where "ideas are scarce” S0 that duplication of cogtsis not the focus. Suppose, however, that more than
one potentia innovator can serve the same market niche. Thenthereisa second reason to limit duration.
Not only will there be excessive deadweight oss on inframargina innovations, but the disparity between
profit and cost will dso lead to duplication of R&D cost as firmsvie for the very profitable rights.

Thus, part of the inquiry into the optima strength (profitability) of an intellectud property right
concerns the extent to which additiona effort isduplicative. Thisissuetakes usback to the question, What
isthe right model of the creative environment? If “ideas are scarce,” then racesarenot anissue. Butif dl
investment opportunities are commonly known, then races may or may not be efficient, depending on the
“productionfunction for knowledge.” If successesand failuresinthe R& D processare perfectly correlated,
then arace isduplicative. If successes and failures are independent, then arace increases the probability
of a least one success, or in another interpretation, accelerates progress (Loury 1979; Lee and Wilde
1980; Reinganum 1982, 1985, 1989). Further, if the cregtive environment is one in which different firms
have different unobservable ideas for how to address a given need, then entrants to arace need not be the
most efficient firms or those with the best ideas (Scotchmer 2005b, chapter 2).

The number of entrants in a race may be too large or too smal, as compared to the efficient
number, depending on the size of the private reward. Suppose, for example, that two firms have different
ideas about how to fill amarket niche with vadue s. Suppose that each firm's cost is ¢, and that each has
probability 1/2 of succeeding. Suppose that the vaue of the property right will be P (s,T), and that the
firms prospects for success are independent. |f both firms succeed, each will receive the property right
with probability 1/2.

2 |nnovation races are more sited to patents and patentable subject matter than to copyrights
and creetive works. Such races can only occur if severd rivas are vying for aright that only one of
them will receive. Rightsto creetive works are generdly narrow enough in scope that severd authors
can obtain protection for works that have some smilarity (and hence can compete). Thus, an author
may fear areduced market due to competition from another author, but does not generaly fear that he
or she will be wholly excluded from the market through ariva completing their work first.
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Thenasecond firm will enter the patent raceif P (s,T)(3/8)>c, Snceitsprobability of recaiving the
patent is3/8. On the other hand, entry by the second firm isonly efficient if W(s,T)(3/4)-2c>W(s, T)/2-c
or W(T,s)/4>c. Thus, if P (s,T)(3/8)>c>W(s,T)/4, there will be excess entry to the patent race — the
second firm will enter even though that is not efficient —and if P (s,T)(3/8)<c<W(s, T)/4 there will be too
little entry.

Entry into arace may provide a private vaue to the entrant that is greater than the socid vaue of
the entry, and dways provides a private vaue that is greater than the increment to private vaue of both
firms The latter is because of the “business-stealing effect.” The second entrant’s expected profit is
P (s,T)(3/8)-c, while the increment to joint profit is only P (s,T)(1/4)-c. The second entrant's chance of
winning the race and getting the patent comes partly at thefirst entrant’ sexpense. It isthisexterndity that
may lead to excessive entry into arace. It dsoimpliesthat, if the reward were aslarge asthe socid value,
there would be too much entry.  In fact, the only thing thet is dear in this environment, without imposing
additiona structure, isthat the optima reward is smdler than the socid vaue of theinnovation. But thisis
not avery useful design principle, because rewards given as intellectud property will have thet attribute
amog inevitably.

Landes and Posner (2003, pp. 222-28) suggest that some works may be diminished by a
congestion externdity. They illustrate their point by reference to the Disney Corporation’ s self-imposed
resraint on commercidization: “To avoid overkill, Disney managesits character portfoliowith care. 1t has
hundreds of characters on its books, many of themjust waiting to be called out of retirement . . .. Disney
practices good hushandry of its characters and extends the life of its brands by not overexposing them . .
. They avoid debasing the currency” (Britt 1990). Landes and Posner (2003) assert that this concern
judtifies perpetua protection for some works. To balancethe costs of protection, they advocate asystem
of indefinitely renewable copyright protection, with therenewal feeacting aspolicy lever for diverting works
not subject to congestion externditiesinto the public domain. They note that asmilar over-saturation can
arise with regard to somerights of publicity (use of personain advertisng) and trademarks.

|.C.1.c. Breadth. The breadth or scope of anintellectua property right has critical bearing oniits
economic vaue, and hence itsincentive effect. A broader right preempts more substitutes than a narrow
right.

The scope of apatent is determined by the language of the clams (which define the boundaries of
literd infringement) and the extent to which such boundarieswill be stretched to cover smilar, but not quite
literdl, embodiments. Under the“doctrine of equivalents,” courtswill find infringement where the accused
device “* performs subgtantidly the same function in substantialy the same way to obtain the sameresult.””
Graver Tank & Mfg. Co. v. Linde Air Products Co., 339 U.S. 605, 608 (1950) (quoting Sanitary
Refrigerator Co. v. Winters, 280 U.S. 30, 42 (1929)). See also Warner-Jenkinson Co. v. Hilton Davis
Chemicd Co., 520 U.S. 17 (1997). The scope of copyright isdetermined by the substantia smilarity test
inconjunction with copyright’ slimiting doctrines (e.g., origindity, scenesafaire, non-protectability of ideas
and facts, fair use) — does the defendant’ swork embody substantial similarity to protected elements
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of the plaintiff’ swork? In practice, acopyright is quite narrow with regard to newly crested works. Itis
unlikey that different authors operating from the same ideas will produce subgtantidly smilar novels.
Breadth issues arise, however, with regard to works built on copyrighted works, such as sequels and film
adaptations. We ded with theseissuesin the context of cumulativeinnovation. Breadth doesnot generaly
arisein the context of trade secrets.

Theselegd tests do not map directly onto the economic concepts of breadth that economists have
developed. Economic models of breadth have been developed for two market contexts: where an
innovetion is threatened by horizontal competition, and where an innovation might be supplanted by an
improved innovation. Wetake up thelatter question inthe andyssof cumulativeinnovation (section 1.C.2).
For horizonta competition, breadth has been modeled in two ways: in "product space,” defining how
"dmilar aproduct must beto infringe a patent, and in "technology space,”" defining how codlly it isto find
anoninfringing subdtitute for the protected market.

Inthefirst notion of breadth, introduced by Klemperer (1990) using aspatial modd, thesize of the
market for the patented product depends on the closeness of noninfringing substitutes. A broader patent
covers more of the product space, meaning that more subdtitutes infringe. The right to keep a substitute
out of the market is profitable for the patent holder in two ways. by shifting the demand for the protected
good outward (where the intellectual property owner excludes the subgtitute from the market) or by
dlowingtheintellectua property owner to charge higher pricesfor both the patented good and theinfringing
subdtitute.

The second notion of breadth for horizontal substitutes, dueto Gallini (1992), isthat it determines
the cost of entering the market. In this conception, the goods are exact subgtitutes, and breadth implicitly
refers to the technology of production (process innovation) rather than closeness of subgtitutes in the
market. Entry by a second firm does not cause demand curves to shift, but instead causes the firms to
compete in agiven market. A narrower patent (lower cost of entry) will leed to more entry and lower
prices. Entry stops when the cost of entry can no longer be covered by competing in the market.

In both conceptions of breadth, anarrower patent leadsto lower per-period profit. Thus, breadth
might be concelved as a policy lever that governs profit, as described above, in aone-size-fits-al system
where the duration of protection cannot be tailored to the cost of innovation. In the patent system, such
taloring is not generaly done in any systematic way by the Patent Office. Examiners focus solely on
ensuring that the application meets the threshold criteria and that the claims are clear. They do not adjust
the “breadth” of clams. The courts exercise a modest degree of tailoring. In gpplying the doctrine of
equivaents, courts accord “ pioneering” inventions greater scope than moremodest inventions. Sucharule
increases the reward for mgor breskthroughs. The copyright system does not systematicdly vary the
scope of protection with the cost or importance of the work.

Evenwithin the one-size-fits-al system, thereisapolicy question asto whether, on average, rights
designed to give apre-specified reward should be structured aslong and narrow or short and broad. The
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inquiry into how market rewards should be structured has led in several papers to aratio test: a policy
reformis desirable if it increases the ratio of profit to deadweight loss. The ratio test was devised by
Kaplow (1984) in the patent/antitrust context, and also used by Ayres and Klemperer (1999) in the
enforcement context. It regppears in the cited discussions of patent breadth. The basic notion is that
deadweight lossis the consumer cost of raising money through proprietary pricing. If the ratio of profit to
deadweight loss is higher, the money being raised through proprietary pricing is raised more efficiently.

Inabroad class of demand curves including linear ones, any price reduction from the monopoly
price will increase the profit-to-deadweight-loss ratio, but will aso reduce profit, thus necessitating a
compensation such aslonger protection. Thiscan be seenin Figure 1, wherethe monopoly priceis¥zand
the lower price 1/3 isthe duopoly price. At the price 1/3, theratio of profit to deadweight lossistheratio
of the cross-lined areas (of size 2 xC) to thetriangle D. At the monopoly price 1/2, the ratio of profit to
deadweight lossis the ratio of the outlined box that represents monopoly profit to the triangle (B+M+D).
One can see by ingpection that the ratio of profit to deadweight loss is smdler a the monopoly price ¥2
than at the lower price 1/3. In fact, with the linear demand curve, this argument generdizes for any
reductionin price: thelower the price, the higher theratio of profit to deadweight loss. Thisisthe argument
givenby Tandon (1982), arguing for compulsory licensesto lower prices, and Gilbert and Shapiro (1990),
arguing for narrow patents, which they interpret as lower prices, dthough they do not say how price
reductions in a given market might flow from narrower scope.

How, though, do narrow patentslower the pricein agiven market?In Galini’ s conception, breadth
determines the cost that an imitator must pay to enter a proprietary market. Entry is only tempting if the
market will be protected long enough o that the entrant, in competition with the patent holder, can il
cover the cogt of entry. If entry occurs, competition between the entrant the rightholder will lower the
price.

Figure1

Demand
q(P)=1-p

V3 12 23
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Figure 1 can be used to compare ardatively short period of protection where entry by an imitator
is not tempting, with alonger period of protection, where entry is tempting even though the imitator must
pay acost. With the shorter period of protection, say T, consumerswill pay the monopoly price ¥, but
withthelonger period of protection, say T°>TM, they will pay the duopoly price 1/3. Supposethat TM and
TP are chosen so that the patent holder makes the same discounted profit in both regimes, and the cost of
entry is such that exactly one imitator will enter if the patent lasts for length T°. Then by the above
argument, consumers would be better off in the duopoly regime, despite the longer period of protection,
because of the lower price.

However that argument does not account for the fact that the imitator must pay real resource costs
to enter the market. Gallini argues that the duplication of costs is severe enough to overturn the above
argument. Given that the price can only be reduced by costly entry, it is better for society as a whole —
including consumers, the patent holder and the imitator —to have a short period of monopoly pricing than
alonger period that attracts entry.

However, we have aready stressed that the best design of intellectual property rights depends
importantly on what one assumes about licensng. In this case, licenang again overturns the conclusion.
Maurer and Scotchmer (2002) argue that the patent holder will anticipate entry, and offer alicenseinstead
of tolerating unlicensed entry. In thisway the patent holder can increase his own profit without reducing
the profit of the entrant, and a the sametime can diminate thewasteful duplication. The narrow patent thus
has the effect of lowering price without imposing the socid cost of duplication, and the above wefare
andysisisrestored. The better policy isanarrow patent for areatively long time.

|.C1.d. Rightsof Others(and Defenses). Therightsafforded othersin protected worksdirectly
affect the profits from intellectua property. Many of these rules — such as blocking rights (patent and
copyright) and exceptions for experimental use (patent), fair use (copyright), and reverse engineering
(copyright and trade secret) — find their economic judtification in the cumulativeness of innovetion, and
therefore we take them up in section 1.C.2. Doctrines relating to independent invention, prior user rights,
and “first sd€’ (or exhaugtion of rights) rdate to stand-alone invention, as do proposals about extending
user rightsto limited sharing of copyrighted works.

Rights Arising from Independent Invention. A right of independent invention means that,
provided the independent inventor was actudly an “inventor” (and, in particular, did not learn the invention
from any other party, such asaprior inventor), he or sheis free to practice the invention. Both copyright
law and trade secret law immuni ze independent inventorsfrom lighility, but patent law doesnot. Inthecase
of trade secrets, it would be impossible for an independent inventor to know what had previoudy been
invented. In the case of copyrights, which protect expression, any re-expression escapes liability (broadly
speaking). In the case of patent law, the right is defined with respect to claims, and (broadly spesking) not
with repect to how apotentid infringer achieved the potentidly infringing innovation. Theseprincipleshave
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doctrinad nuances, some of which are mentioned bel ow.

Scholars have made three types of economic arguments about independent invention. Firg, inthe
context of trade secrecy, the absence of an independent-invention defensewould stifle innovation because
inventors would be uncertain as to whether they could practice the new knowledge they create.

Second, aright of independent invention can reduce the duplication of R& D costsin patent races
(LaManna et a. 1989; Blair and Cotter 2002; Maurer and Scotchmer 2002; Leibovitz 2002; Ottoz and
Cugno 2004). If the vaue of an exclusve right in the market is $100, and the R& D cost is$20, fivefirms
may enter arace. But if dl five firms have rights ex post, competition will reduce the private vaue of the
right below $100, and fewer than five firms will enter. The right of independent invention reduces the
duplicationof cogts, and at the sametime affordslower pricesto users, dl without undermining theincentive
to invent.

Landes & Posner (2003, pp. 361-62) make asmilar argument for trade secrets. They compare
the American rule, under which the owner of atrade secret loses hisright to the invention if someonedse
patentsit (W.L. Gore & Associatesv. Garlock, Inc., 721 F.2d 1540, 1550 (Fed. Cir. 1983)), to the prior-
user-right thet prevailsin someother nations. The prior-user-right divides the entitlement, enabling multiple
independent inventors to share its value through an effective oligopoly structure. As in the foregoing
argument, duplicative entry will only occur to the extent thet al firms cover their cogts.

Third, giving rights to independent inventors can induce patent holdersto license ex post on terms
that reduce market price, in order to discourage ex post entry through independent invention (Maurer and
Scotchmer 2002). Suppose that a single patent holder isin the market. Then, whether or not the patent
holder licenses, aright of independent invention will reduce the price in the market below the proprietary
price. Without licensing, thepricewill fal dueto entry by independent inventors. Instead, the patent holder
can license a afee equa to the cost of independent invention. Then independent inventors are indifferent
to paying the license fee or paying the costs of independent invention, but the patent holder prefers
licensing. The price reduction in the market (determined by the terms of license and number of licensees)
must be large enough to deter further entry.

The market price with licensing will thus depend on the cost of independent invention. If the cost
is high enough, the right of independent invention can benefit users without undermining the incentive to
invent. Infact, in plausble modes, the cost of independent invention only needs to be greater than half
the cost of the original innovator (Maurer and Scotchmer 2002; Ottoz and Cugno, 2004). Nevertheless,
Blair and Cotter (2002) rightly point out that the economic consequences depend criticaly on thereative
codts of firgt inventors and imitators, which will differ across technologies. Giving a right of independent
invention can have harmful consequences if imitation or independent invention is too cheap.

Lichtman (1997) made a smilar argument in the context of unpatented inventions, advocating on
grounds of cost that independent inventors be allowed to copy but not clone them. Armond (2003)
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proposed that independent discovery be available as a defense to a preliminary injunction motion.

Although independent inventors are not generdly exempted from ligbility under U.S. patent law,
the law does, in fact, recognize user rightsin two circumstances: (1) prior secret use of business methods
—asanarrow stautory exception with regard business method patents (17 U.S.C. 8273); and (2) shop
rights— under state law governing employment agreements and the employment relationship, an employer
obtains a roydty-free, non-exclusive, non-transferable license to use an employee's invention where the
employee makes apatented invention using the employer’ sfacilities. In most research environmentstoday,
employers require employees involved in research-related activities to assgn ther inventions to the
employer, dthough some date laws limit such agreements to inventions developed within the scope of
employment or developed using the employer’ s facilities. (E.g., CAL. LAB. CODE § 2870) Even where
no express agreement has been signed by an employee, patentsinvented by the employee may nonetheless
be deemed to have been assigned where an employee has specificaly been employed to invent in thefield
inwhich the invention was made. 1n these circumstances, acourt may imply an assgnment clause into the
employment contract.

Rightsafter Sale. Under what iscommonly referred to asthe “first sal€’ or “exhaustion” doctrine,
theintellectua property owner “exhausts’ thelegad monopoly inaproduct by sdling it to the public, thereby
enabling the purchaser to usethework and resdll it without infringing. Such adefault right structure reduces
transaction costs for subsequent transactions. Similarly, purchasers of patented products are deemed to
have an implied license to make repairs, dthough this license does not extend to “recongruction” of the
patented product. Intellectua property owners can, subject to anti-competitive redtrictions, circumvent the
first sdle doctrine by imposing licensing restrictions upon the conveyance of a product.

Rightsto Share Copyrighted Works. Even though the purpose of copyright law is to prevent
copying, acontroversa ideathat keepsresurfacing isthat copying or sharingislessharmful to creatorsthan
mests the eye, at least where the sharing of each legitimate copy islimited. Whereit is unlimited, such as
in peer-to-peer networks or when users make copies of copies, sharing poses a greater threat to

appropriability.

The argument is that the proprietor will pricein away that anticipates sharing. Sharing alows the
proprietor to charge a higher price, since demand is determined by the willingnessto pay severd parties.
Limitations on sharing may arise because copies of copiesdegrade (Liebowitz 1982, 1985; Liebowitz and
Margolis 1982 (arguing in the era of andog copies)) or because it is less codlly to facilitate sharing than
to produce a copy for every user, asin avideo rental market (Varian 2000), or because the probability
of detection increases with the size of the sharing group.

The earlier st of papersin thisvein reied on the fact that copying is costly. Novos and Wadman
(1984) and Johnson (1985) argued that proprietors may reduce price to avoid copying, but that the cost
of copying will neverthel ess preservethe proprietor’ smarket. The market pricewill be lower than without
copying, reducing the deadweight loss of excluding users, but the per-period reward to creative workswill
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also be reduced, especialy whenthere is heterogenaity in tastes aswell asin copying costs. Thewelfare
effects are different according to whether the cost of copying is per-copy or per-user, as when it requires
the purchase of a copying device. Scholars have dso argued that copying can have an affirmative benefit
for rightholders because it builds network effects (Conner and Rumelt 1991; Shy and Thisse, 1999).

A second set of papers focus on the fact that prices can be tailored to the groups that form.
Liebowitz (1985) emphasized price discrimination according to whether the purchaser will make the copy
available to many users, aslibraries do. See dso Ordover and Willig (1978). Bakos, Brynjolfsson, and
Lichtman (1999) argued that, depending on the groups, sharing might actualy be more profitable than
«ling to individud users. This is true if, firdt, the willingnesses to pay within groups are negetively
correlated, or, second, if there is variance in the Szes of groups. Thus, whether sharing enhances profit
depends on what governs group formation. However, Scotchmer (2005a) argued that sharing groupswill
not be formed exogenoudy or even randomly, and if they form in away that is efficient for the group
members conditional on the proprietors prices, then group formation has no effect a dl on profit
opportunities. Sharing is neither profit-reducing nor profit-enhancing.

Given that copying can have salutary effects as well as deleterious effects, these arguments have
led authors to consider an additiona set of policy levers specific to the copying context, such astaxes and
subsidies on prices of legitimate copies, and taxes and subsidies on copying devices, aswell asthe optimal
mix of enforcement activities and other incentives. See Besen and Kirby (1989); Chen and P ng (2003);
Netanel (2003); Fisher (2004).

I.C.1.e. Remedies. Asin other bodies of law, the remedid opportunitiesinintellectua property
law are injunctions and damages. There are two branches of thought about the relative efficacy of these
rules, one branch focusing on whether remedies will lead to efficient use of the property ex post, and the
other branch focusing on the ex ante effects.

Thefirg set of arguments (Caabres and Mdamed 1972; Polinsky 1980; Kaplow and Shavell
1996) for the generd framework, and Blair and Cotter (1998) for the intellectua property context
considered whether property rules (injunctions) are more or less likely than judicialy imposed liability to
encourage bargaining to an efficient outcome ex post. For example, property rules (injunctions) may be
preferred when transaction costs of exchange arelow and the costs of vauing violations of rightsby courts
are high. For the intellectud property context, Ayres and Klemperer (1999) add the consideration that
“soft” remedies, which do not actually restorethe proprietary price, can be socidly beneficial becausethey
increase consumers: surplus without impinging much on profit, at lesst for small price reductions.

The second set of arguments are not concerned with what would happen in the out-of -equilibrium
event of infringement, but focusingtead on how potentia remedies affect equilibrium profitsand the ex ante
incentives for R&D (Schankerman and Scotchmer 2001; Anton and Yao 2004). In these arguments,
remediesare only important because they do or do not deter infringement, and because they determinethe
terms of an ex ante license. The terms of license that will be accepted by a potentia licensegfinfringer
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depend on the consequences for infringement, and thisthreet has an affect on the ex ante division of prafit.
Schankerman and Scotchmer argue that if infringement leads to profit-eroding competition between the
infringer and rightholder, a wide range of remedies will deter infringement, & least for sand-done
innovations, and are therefore equivaent from an ex ante point of view. However, thisis not necessarily
true for research tools and other potentidly licensed intellectua property where infringement does not
dissipate profit (see below).

Merges and Duffy (2002) and Blair and Cotter (1998) argue, again from the ex post perspective,
that patent and copyright law are better suited to a property-rule paradigm than aliability-rule paradigm.
Sinceintellectud property rights are rdatively well defined, disputants or potentid disputants should have
little trouble resolving their differences by negotiating licenses againg the backdrop of an injunction. In
contrast, if the setting of damages (an ex post “compulsory licenss’) isleft to agenerdist judicid inditution
under a ligbility rule, the court may have difficulty placing a value on the intellectud property or on the
injuries caused by infringement. Further, judicialy imposed licenses can undermine the prospect function
of patent law (Kitch 1977). Merges (1996) argues that for complex transactions involving many players,
a property rule will facilitate the creetion of private exchange indtitutions, such as patent pools, that can
evolve in response to changing circumstances and draw upon industry and inditutiona expertise.

Although infringed rightholders generdly have aright to enjoin unauthorized use, injunctions are
backed up by compensatory damagesfor past violations. These may include enhanced (punitive) damages
for patent infringement, statutory damages for copyright infringement, and attorney fees and codts in
“exceptional cases.” In several areas such as the covers of musica compositions, juke boxes, cable
televison broadcasts, and webcasting, copyright law provides for compulsory licenang. These regimes
arguably economize on transaction cogts, athough commentators are divided on the economic effects of
such compulsory licenses. Cf. Merges (1996) and Netanel (2003)

Conggent with traditiona economic andyss of damages (ham interndization), patent and
copyright law award intellectua property owners the greater of lost profits or areasonable royalty for the
defendant’ sunauthorized use of the protected works (Blair and Cotter 1998). Calcul ating these messures,
however, is quite complex, involving numerous subtle determinations of how markets would have evolved
had infringement not taken place (Blair and Cotter 2001).

It follows from generd economic principles that enhanced damages should be awarded where
improper behavior is codtly to detect and where full compensatory damages are costly to prove (Polinsky
and Shavell 1997; Cooter 1982; Cotter 2004). Excessive damages (i.e., where expected damages exceed
actual damages) could lead to overdeterrence in the sense that parties may exercise caution in order to
avoid arisk of lidbility. Severa recent studies indicate that courts may well be overdeterring patent
infringement based on the high rate of enhanced damage awards (Federa Trade Commission 2003; Cotter
2004; Moore 2000; (finding that requests for enhanced damages were fully litigated in nearly haf (45%)
of cases and awarded in 64% of cases between 1983 and 1999, thereby resulting in awardsin 29% of dl
Cases)).
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Dueto the very different nature of trade secret protection, the remediesavailablefor unauthorized
use and dissemination of atrade secret are more limited. Where the secret has not been disclosed to the
public, courts will generdly enjoin further use of the secret by a misgppropriating entity. But where the
secret has been disclosed, the trade secret owner will be limited to damage remedies or limited injunctive
relief againgt the entity that misappropriated the trade secret (such as a “head start” injunction which
excludes the misappropriator from the market for adesignated period). Disclosure to the public destroys
the secret and thereforeit would beinappropriate (and infeasible) to enjoin use of theinformation by others.
Nonethdess, Sidak (2004) argues an injunction againgt a misgppopriating entity should be perpetud in
order to encourage efficient post-litigation bargaining over the value of continued use. Such arulewould
aso avoid the expense and difficulty (error costs) of having courts adjudicate the option vaue of atrade
Secret.

|.C.1.f. Channeling Doctrines. Thevariousmodesof intellectua property provide overlapping
protection. For example, patent, copyright, and trade secret law dl cover computer software. As noted
earlier, however, copyright doctrines exclude ideas, processes, and methods of operation from copyright
protection. Thus, software devel opers cannot gain copyright’ slong duration of protection for thefunctiona
aspects of computer software. Such inventions must comply with patent law’s forma examination
requirements and surpass patent law’ s higher thresholds in order to obtain legal protection. In this way,
intellectud property law prevents inventors from obtaining protection for functiona features through the
“backdoor” of the copyright system.

The relationship between patent and trade secret law is somewhat more complicated. Both regimes
cover technologicd innovation. Where an inventor obtainsa patent before asubsequent researcher invents
the same technology, the patent trumps the subsequent inventor, regardiess of whether the subsequent
inventor seeks to protect the invention as a trade secret. (Such secrecy may well conced infringement,
particularly inthe case of processinventions, but that does not suggest that the trade secret would have any
vdidity vis avisthe patent).

A somewhat more complicated issue arises where the first inventor chooses to protect the
technology as a trade secret. If a subsequent inventor independently discovers the same invention and
obtains a patent, two issues overlap issues arise: (1) doesthe trade secret invalidate the patent (on novelty
grounds); and (2) if the patent is vaid, can the trade secret owner continue to practice the invention —in
essence, does the firgt inventor enjoy a prior user right. As suggested earlier, the trade secret will not
invaidate the patent because it does not fal within the body of prior art that may be considered in judging
novety. Therefore, assuming the second inventor meets the other requirements of patentability, she will
obtain avdid patent. As regards the rights of a trade secret owner, U.S. patent law holds that the trade
secret owner infringes upon the patent by continuing to practice the invention. Some nations recognize a
prior user right in this circumstance, which places the technology under duopoly rather than monopoly
control. The profits available to the patentee are reduced accordingly. It can be argued, however, that
suchadructure of rights might partidly improve the screening function of patent law —inventionsthat have
been independently developed may not have needed as much of an ex anteincentivein thefirst place. To
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the extent that ex ante incentives are more than sufficient to generate the innovation, duopoly improves
socid wefare by reducing the deadweight loss from exclusive exploitation.

|.C.2. Cumulative | nnovation

Inthe context of stand-aloneinventionsor creations, intellectua property rewardsreflect the socid
vaue of the contribution, since the profit is determined by demand. That is one of the main virtues of
intellectud property as an incentive sysem. However, when innovation is cumulative, the most important
socid benefit of an innovation may be the boost given to later innovators, and this may make the benefits
harder to appropriate (Scotchmer 1991). Moreover, the innovation may enable rivas to enter with
improved products. Inthat case, socid success may mean private failure: the boost given to therivals may
cause the innovation's own demise (Scotchmer 1991, 1996; Green and Scotchmer 1995; Chang 1995;
O'Donoghue, Scotchmer and Thisse 1998; O'Donoghue 1998; Besen and Maskin 2002; Hunt 1999,
2004). Mergesand Nelson (1990) give arather opposite perspective on the cumulative problem. Instead
of worrying that later improvers pose a threat to earlier innovators, they worry that earlier innovators
(earlier patents) pose athreat to later improvers.

The intellectua property system must resolve these contradictions. In generd, the problem of
appropriating benefits hastwo facets: the overdl leve of profit, and how it is divided among the sequentia
innovators. Aswe will see, the roles of the policy levers are dosdly intertwined in the cumul ative context,
and the best design of the system will depend on the transaction costs of licensing.

Many scholars have emphasized the importance of cumulativeness in the process of knowledge
cregtion, especidly economic historians. As expressed by David (1985, p. 20), “Technologies . . .
undergo . . . agradud, evolutionary development which is intimately bound up with the course of ther
diffuson.” Secondary inventions—including essentiad design improvements, refinements, and adaptations
to avariety of uses— are often as crucia to the generation of socia benefits astheinitid discovery. See,
e.g., Nelson and Winter (1982); Taylor and Silbertson (1973); Mak and Wdton (1972); Rosenberg
(1972). Cumulative technologiestend to involve multiple components, serve as building blocks for further
incrementa innovation, and often spur wide-ranging applications.  Automobiles, aircraft, dectric light
systems, semiconductors, and computersfal withinthiscategory. Some chemica technologiesare hybrids
of discrete and cumulativemodes. New chemica compoundsaretypicaly discretein termsof the product
market that they serve, but can suggest promising new lines of research (e.g., penicillin, Teflon) (Nelson
and Winter 1982). The biotechnology field reflects several cumulative features. The development of
research tools provides the means for decoding genomic information. Research decoding genomes
provides the input for downstream biomedica research.

Cumulativenessd so extendsto expressive credtivity. All authorsand artists draw, to some extent,
on prior works. Sequels, trandations, and screenplays build directly upon prior works. Parodies and
satires comment on or employ other works. Most musica compositionsreflect rhythm and other ements
of established genres. The hip-hop and rgp musical genres embody prior recordings through the use of
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digitd sampling.

Computer software, which iswritten work intended to serve utilitarian purposes, fdls between the
technologica and expressive reims. Cumulativeness plays a particularly important role here, whether in
operating systems, technicd interfaces, periphera devices or application programs (Menell 1987, 1989;
Lemley and O’ Brien 1997).

|.C.2.a. A Preliminary Model: The virtues of licensing

One of thelessonsthat emerges powerfully below isthat the best design of theintellectud property
systemdepends on how fluid themarket for licensesis. Beforeturning to amore detailed andysisof design
issues and how licenang affects them, we illugtrate the importance of licensing by modifying the “ reduced
form” modd of Landes and Posner (2003), where a variable z is taken as the “strength” of aright. For
example, the strength of the right may be affected by breadth or exemptions such asfair use.

Let g(f) be the demand function for a protected innovation, where g(p) is decreasing with p.
Referring back to our discussion of copying, and how the thresat of copying affects the market price, let
y(p,2) be the supply of illicit copies. Then the net demand faced by the proprietor is q(p)- Y(p,2).
Assuming for conveniencethat themargina cost of copiesiszero, the proprietor maximizesp[g(p)- y(p,2)],
and sets a profit-maximizing price p’(2) that depends on the strength of protection through the threat of

copying.

Now congder how the profit-maximizing price and the proprietor’ s profit depend on the strength
of protection, z. Assume that the supply y(p,2) of illicit copies increases with p and decreases with z
Because the supply of imitations y(p'(2),2) depends on the proprietor's price as well as the level of
protection, thereisapotentia indeterminacy inthemodd. Anincreasein protection could conceivably lead
to adecrease in price and an increase in illicit copying. However, under reasonable assumptions we can
assume that the profit-maximizing price increases with the leve of protection, even though the increase in
price has a feedback effect of increasing imitation or copying.

Nevertheless, the profitability of crestionsand hencetheir supply will not necessarily increase with
the leve of protection z This is because the cost of creation can aso depend on z, eg., by credting a
burden to innovate outside the scope of other rights. Suppose, in fact, that each potentia innovator faces
an R&D cost k plus additiona costs &(2) that reflect the burdens imposed by other intellectud property
rights. The credtion is profitable if

P @ AP @)-y(p @ 2]-k-&2) >0.
If potentid creationsdiffer in their markets (for example, if weintroduce aquaity variablesinto the demand

function ), then the more vaduable ideas will cdl forth investment, while the less vauable ones will not.
Without formaizing this idea, we will let N(zk) describe the number of profitable creations with cost k.
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The supply of new creations N(zk) is not monotonic in the strength of protection z becauseraising z
increases the creator’s costs. The punch line of this modd is that too much protection can be bad for
cregtors aswdl asfor imitators.

The point we would like to make, however, is that the punch line is largdly reversed if firms can
licenseto avoid conflicting property rights, rather than being forced into the costly activity of avoiding them.
Following the perspectivein O Donoghue, Scotchmer and Thisse (1998), assumethat each innovating firm
will initidly be in the position of paying license fees on the discoveries of its predecessors, and then in the
positionof collecting licensefeesfrom itsfollowers. Theeffect of Srong rights, z, isto increasethelicensng
obligations, rather than to increasethe real resource cost of avoiding prior rights. The essentid point isthat
licensng aso creates claims againg future innovetors.

Suppose, in fact, that dl innovators are in symmetric postions: they pay for the same number of
licenses, and are paid by the same number of licensees. Then, since dl the money must go somewherein

the end, symmetry meansesch innovator paysasmuch in licenang feesasit earnsin licenang fees, say,R(2)
on both sides of the ledger. The profit-maximizing decision isthen to invest in the potentia creation if

P@ [a(p'(2)- Y(P'(D 2]+R(D-k-R(@2) > 0

P @ I[a(p'@)-y(p(2.2]-k>0

or equivaently,

Hence (assuming that the revenue p'(2) [a( P (2)- Y( p'(2),2)] is increasing in 2), the ambiguous effect of
strong protection on innovation disgppears. A srengthening of protection leads to more cregtions.

Thus, with licensing, we are cast back to the same congderation as with stand-alone inventions,
namdy that thereis atradeoff between deadweight loss and innovation, but no tension between protecting
early innovators and protecting the later innovators who use the knowledge they create. Licensing will
largely resolve that tension, to everyone' s benefit.

These pointsabout the s utary effects of licensing have mostly been madein modd sthat distinguish
between the policy leversof intellectua property, rather than lumping the policy leversinto asinglevariable
cdled the “srength” of theright. We now turn to that more disaggregeted discussion.

|.C.2.b. Duration. Although the length of protection has an obvious effect on the overdl leve
of profit, the statutory length may beirrdevant. When innovations are under thregt of being supplanted
by improved innovations, market incumbency only lagts until that happens. O’ Donoghue, Scotchmer and
This2(1998) defineanction of “effective patent life” that focuses on therate of market turnover, and argue
that the effective life of the patent may be determined by the breadth of the right, rather than its statutory
length. This is because breadth determines how long it will take before the product is supplanted (see
below).
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Infact, thereis congderable evidencethat the“ effective’ lives of most patents are shorter than their
satutory lives. Mandfield (1986) reported, using survey evidence, that in some industries 60% of patents
are effectively terminated within four years. The literature on patent renewals (Pakes and Schankerman
1984; Schankerman and Pakes 1986; Pakes 1986; Schankerman 1998; Lanjouw 1998) carriesasimilar
message. For example, Schankerman (1998) reportsthat haf of patentsin France are not renewed beyond
the tenth year, even though renewal fees are very low.

Besen and Maskin (2002) present a model of sequentianesswhere thisendogeneity of petent life
is absent (because the products do not competein the market) but argue that statutory life should be shorter
when innovators learn from previous innovators. Their modd has sequentiadness in innovation (because
innovators learn from each other) but the resulting products are “ stand-adone’ and live out their satutory
lives. They argue that the optima gtatutory life should be shorter if innovators learn from each other than
if not, because the loss from impeding future innovation is gregter. (This result depends sengtively on the
absence of licenaing; see below for anargument that dl resultsin thisarenaturn on what is assumed about
licensng.)

For the case of basic and applied research, Green and Scotchmer (1995) argue that patent lives
must last longer if the research isdivided between sequentid innovators rather than concentrated inasingle
firm, because of the problem of dividing profit in away that respects the costs of both parties.

To the extent that transaction cosismay impede licensing and first Sage inventors do not need large
ex ante rewards to induce innovation, then a shorter duration of intellectua property protection promotes
cumulative innovation. Lega protection for computer software fits this profile (Mendll 1987). There are
relatively srong non-intellectud property incentives for developing operating system and other platform
technology for many product markets. Interoperability with widely adopted platforms is often criticd to
secondary innovation, such as gpplication programs and peripherd devices. Owners of the intdllectud
property rightsin widely adopted proprietary platform technol ogies can exercise tremendous market power
due to network effects and consumer lock-in. Shortening the duration of protection for such technologies
is one mechanism for congraining such market power and better equilibrating the incentives of first and
second generation innovators.

|.C.2.c. Threshold Requirementsand Breadth. The statusof aninvention that builds on other
inventions can be: (1) protected and noninfringing, (2) unprotected and noninfringing, (3) protected and
infringing, or (4) unprotected and infringing (Scotchmer 1996; Denicolo 2002a). Thus, the economic
effectsof threshold (patentability) and breadth are hard to disentangle. Scenario (1) givesthe best incentive
for second generation innovators, but does not force the second-generation innovator to share the profit
with the prior innovator. Scenario (2) will clearly stymie second-generation innovation unless there is a
mechanism other than intellectua property to protect the innovator. In scenario (3) —which is possble
under patent law — the works are considered “blocking”: the later work infringes the prior innovation and
cannot be exploited without a license; and the later work is protected and cannot be exploited by the
pioneering inventor without license. Such a scenario encourages the inventors to share profit from the
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subsequent invention. Scenario (4), which approximates the treetment of derivativeworks under copyright
law, discourages improvements or adaptations by subsequent inventors in the absence of ex ante
bargaining. However, there is less difference between scheme (3) and scheme (4) than mests the eye.
Evenif the later product is not protectable, it can be protected by an exclusive license on the innovation

it infringes

The literature draws widdy differing conclusions about the optima way to organize the rights of
sequentia innovations, largely because authors make different assumptions about when and whether
licenses will be made, and who can be party to the negotiation. Kitch (1977) wasthe earliest, and perhaps
mogt extreme, licensing optimist.

Licenses can be made either ex ante, before the follow-on innovator investsin his project, or ex
post. If licenses must be negotiated ex post, after both innovations have been achieved, scheme (4) may
difleinnovation, Sncethe second innovator will fear that thefirst innovator will smply appropriateit (Green
and Scotchmer 1995). On the other hand, if the second innovator can approach the first innovator for an
ex antelicense beforeinvesting in hisides, the second innovation isnot in jeopardy under either of scheme
(3) or (4). However, thefirgt innovator will typicaly collect more of the profit in scheme (4) because the
second innovator will have less bargaining power (Scotchmer 1996).

Denicolo (2002a) considered a model where ideas are common knowledge, and asked how the
various scenarios affect patent races, assuming that there will beex post licenses, but noex ante licenses.
He finds that the choice should depend on the rlative costs of the innovators. If, for example, the cost of
the firgt innovation islow and the cost of the second is rlaively high, it may be better not to let the first
innovator share in the second innovator's profit. Of course, this aso depends on whether the first
innovationcan earn profit in the market, or only through licensing. Chang (1995) aso considered acontext
where the firms could make ex post licenses, but not ex ante licenses, and concluded that the choice
between (1) and (3) should depend on the relative costs of the innovators.

Theworg Stuation iswhen licensang may fail entirely, and when, in any case, the earlier innovator
does not need to profit from licensing in order to cover his costs. Merges and Nelson (1990) draw on
many actud examplesto argue that such circumstances are quite plausible. A defect of the one-size-fits-dl
intellectud property regimeisthat it cannot distinguish caseswhere blocking rightsare unnecessary for cost
recovery from caseswhere earlier innovatorswould not invest unlessthey can profit from licensng. In part
onthisbass, Burk and Lemley (2002) arguethat it would be better to makeintellectua property protection
more findy attuned to industrial contexts.

But even in those cases where earlier innovators should be allowed to profit from the later
innovations they enable, blocking rights are a blunt instrument for dividing profit. Profit shares will not
necessaxily reflect the cost shares. Thisisespecidly trueif the licenses will be negotiated ex po<t, after dl
innovators costs are sunk (Green and Scotchmer 1995), athough Chang (1995) arguesthat the problem
can be mitigated by making the infringement (breadth) responsiveto codt. In copyright law, blocking rights
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arenot available asatool at dl. Follow-on creators may not prepare infringing derivative works without
permission of the owner of the copyright in the underlyingwork. Copyright law therefore haslessflexibility
than patent law in how it balances the incentives for sequentia innovators (Lemley 1997).

Inthe case of product improvements, thereis aquestion of whether apatent’ s breadth can extend
to dightly better products that have not yet been invented, or only to inferior products. O'Donoghue,
Scotchmer and Thisse (1998) define a notion of "leading breadth” that determines when there will be
blocking rightsin the cumulative context, and dso establishesthe "effective life’ of the patent right. To see
why leading breadth is useful as a policy lever, suppose to the contrary that every trivid infringement is
noninfringing, even if patentable. A potentia improver may discard ideasfor small improvements because
they lead to price-eroding competition between close, vertical substitutes. It isonly therdatively big ideas
that will become innovations. This problem can be solved by making the amdl improvements infringing.
Firms may then be willing to invest in them, snce control of theimprovement and its predecessor can then
be consolidated through licensing in the same firm.  Instead of competing, both will be marketed together.
Further, if the smdl improvementsareinfringing, and if it takesardétively long timefor largeideasto come
aong, the "effective life’ of each patent is prolonged. These effects cannot be achieved by choosing the
patentability standard d one; the opportunity to consolidate successveimprovementsinthehandsof asingle
firm arises because the patents are infringing.

Inthe "ideas’ mode, there is not much role for a nuanced patentability sandard. However, in a
“production function” mode, a patentability standard can make each successive innovator more ambitious
in the size of improvement he investsin. This may be socidly beneficid (O'Donoghue 1998).

Hunt (1999, 2004) presents a production-function model motivated by the Semiconductor Chip
Protection Act, inwhich digibility for protection coincides with noninfringement of previousinnovations(as
with copyright), He arguesthat the standard for protection should be increasing in the “dynamicness’ of
the industry. Since noninfringement coincides with protection, it is hard to sort out their respective roles.
Wheress the effective patent life is determined by breadth in the modd of O'Donoghue, Scotchmer, and
Thisse (1998), it is determined in the Hunt modd by both.

Findly, we return to theideaof Kitch (1977), who argued that strong patent rights should be given
to pioneers, as he calls them, so that the pioneers can coordinate the subsequent development of the
technology. These are called "prospect” patents. The theory is not focused on the reward purpose of the
patent, since it would apply even if the pioneer innovation were costless to achieve, and no incentive for
R&D wererequired. The theory thus rgects the line of reasoning that says intellectud property isat best
anecessary evil, due to deadweight loss.

The prospecting theory rests on the premise that socid interests and the private interests of the
patentholder are adligned. Scotchmer (2005b, section 5.6) shows that this may be true in someways, but
isnot truein other ways, and in particular, that strong pioneer patents can pre-empt competition policy. As
in later theories of cumulativeness, the progpector's profit comes from getting theintellectud property into
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use. For thisreason the pioneer has an incentive to encourage use a afee. Further, the pioneer can profit
from delegating research effort to the most productive researchers, and avoiding bad projects, as are
socidly efficient. These arewaysin which the pioneer’ sinterest isaigned with the broader public interest.

However, the pioneer can preempt competition policy intwo ways: by avoiding competitioninthe
"innovationmarket" for second-generati on products, and by avoi ding competition among second-generation
innovators once the second-generation innovations exist. The first of these may or may not be socidly
harmful (see below, the section on the patent/antitrust conflict), but the second is clearly harmful to
competition, assuming that patent law iswell designed in thefirgt place. If these harmsto competition are
important, it might be better to avoid pioneer patents even if second-generation innovators must then
duplicate the cost of achieving the pioneer innovation. Aswith al intellectua property, the casefor pioneer
patents is strongest if the pioneer innovation is cogtly to achieve, and the patent is actudly needed as a
reward.

For radical improvements that read on existing patents, Merges (1994) suggests that it may be
socidly advantageousto exempt animprover from infringement under the “ reverse doctrine of equivaents.”
Under thisdoctrine, aradica improvement may be deemed non-infringing eventhoughit literaly readsupon
an exiging patent. The doctrine would alow the radica improver to avoid a holdup by the underlying
patent holder and to avoid a potential bargaining breskdown. See dso Lemley (1997). Thisisagain an
argument that relies on difficultiesin licensng. Such a doctrine avoids over-rewarding a firg-generaion
inventor (who did not foresee amuch grester advance) while providing strong encouragement to visionary
subsequent inventors. The rule has rarely been applied in actua cases, dthough the possibility of its
goplication may well have fostered licensing.

Evolving Doctrines Regarding Subject Matter. Weturn now to how these economic arguments
have been reflected, if a dl, in legd doctrines. Notwithstanding the genera applicability of the patent
systemto “anything under the sun made by man,” (Diamond v. Chakrabarty (1980)), courts have, sncethe
early higtory of patent system, barred inventorsfrom claiming patents on natura physica phenomena(eg.,
the properties of lightening), laws of nature (e.g., the theory of generd reativity), mental processes, and
abstract intdllectua concepts (e.g., dgorithms). (Gottschak v. Benson (1972)) Courts have noted that
dlowing exclusve rights for such fundamental discoveries would unduly impede future inventors — a
cumulative innovation retionde. (O’ Relly v. Morse (1854)). Implicit in thisjudtification is the notion that
transaction costs could impedelicensing. The courts have thusredized, asismore explicit in the economic
modds discussed above, that licensng plays an important role in baancing the rights of sequentia
innovators.

Court decisions over the past 25 years scaling back if not effectively removing the traditiona

3 Infact thisis dwaystrueif the prospector can make deals with consumers aswell as follow-
on inventors, for example, if consumers can pay the prospector not to retard progress.
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jurisprudentid limitations on patentabl e subject matter have led scholarsto consider the meritsof imposing
categorical subject matter exclusons, the development of sui generis protective regimes tailored to
particular technologicd fields, aswell astechnol ogy-specific ruleswithin the patent system in order to better
promote cumulative innovation — particularly in the software, bioscience, and business method fields
(Mendl 1987). Samuelson et d. (1994), and Cohen and Lemley (2001) have argued that in environments
of rapid turnover where codts are rdatively low, for example, computer software, strong intellectud
property rights can impede the rate of technological advance. Aswe have seen, this depends on both the
design of the rights and the ease of licensng. Heler and Eisenberg (1998) have argued that patenting of
gene sequences generates a tragedy of the anticommons, a fragmentation of rights which vastly increases
transaction cogts, thereby impeding downstream research for medica advances. Thisisaso, at root, an
argument about the ease of licensing (seeWalsh et d. 2003 (reporting survey datareveding indicating that
universty research has not been impeded by concerns about patents on research tools as a result of
licenses, inventing around patents, infringement (often informaly invoking aresearch exemption), developing
and using public tools, and chalenging patentsin court)).

The opening of the* businessmethod” patent flood gates hasrai sed concerns about whether patent
protection is needed a al to promote such innovation and, more troubling, whether such protection is
chilling innovation and competition. Theideaof protecting business plans runs counter to acore premise
of the free market sysem by offering aform of antitrust immunity for business modds. Astherisng tide
of prior art raises the threshold for protection, such adverse effects may abate and innovation could well
produce vauable new business methods. Nonetheless, severd scholars find that the costs of extending
patent protection to business methods as aclass sgnificantly outweigh the benefits (Dratler 2003; Dreyfuss
2000), especialy when pro-patent biases and patent quality consderations are factored into the analyss
(Meurer 2002; Merges 1999). Drawing upon the gpproach of foreign patent systems, Thomas (1999) calls
for limiting the subject matter of patent law to fidds of indudtrid gpplicability.

Copyright law gppliesadifferent rights structure than patent law, with sgnificant implication for the
direction of cumulative innovation (Lemley 1997). Unlike patent law, which alows anyone to patent
improvements to patented technology, copyright owners have the exclusive right to prepare derivative
works. Therefore, anovelist can prevent othersfrom trandating their work into another language, adapting
the story for the stlage or a motion picture, sdlling the story in narrated form (e.g., books on tape), and
developing sequels that draw extensively on the protectable e ements (including possibly character names
and atributes— e.g., Rocky 1V or the next James Bond film). Aswe will see below, some borrowing is
tolerated under the fair use doctrine, but pioneers generdly have exclusive authority to pursue the further
development of their expressvework. Copyright law wholly excludes protection for ideas and functiona
attributes of awork but protects creators againg direct or near exact copying of even asignificant fragment
of the whole for a tremendoudy long duration (life of the author plus 70 years), reflecting the notion that
society prefersto have one hundred different war novels embodying similar themes, ideas, and factsthan
one hundred versons of “War and Peace’ that differ only in their final chapter. Consequently, copyright
protection for an author’s expression of ideas and the rdaively long period of its duration effectuates a
different balance than patent law. Patent law encourages cumulative innovation by alowing follow-on
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inventors to secure rights on improvements and to enable any competitor to build upon the innovation in
its entirety within a comparatively short period of time (20 years from the time of the application). By
contrast, copyright law, with its narrow scope of protection, alows subsequent cregtors to pursue
competing works using the same ideas as the “pioneer,” but dlows the pioneer exclusive rights over the
development of the expressed ideas (Karjdaand Menell 1995).

Adegquacy of Disclosure Requirements. Both patent law and copyright law provide for the
disclosure and dissemination of knowledge, which promotes cumulative innovation. Petent law requires
disclosure as the quid pro quo for patent protection. In the software field, however, disclosure of source
codeisnot required under the best mode requirement —the inventor need only disclose the functions of the
software on the grounds that a person of ordinary skill in the art could write software to perform the
functions without undue experimentation. (Fonar Corp. v. General Electric, 107 F.3d 1543 (Fed. Cir.
1997)) In practice, however, the knowledge protected by many software patents would be difficult and
costly to decipher without accessto the source code, which is usualy maintained as atrade secret (Burke
1994; Burk and Lemley 2002). Thisdowsthe process by which follow-oninventors can build upon earlier
generations.

In the case of most copyrighted works, the knowledge contained in the work may be
comprehended from direct inspection.  Therefore, the publication of awork discloses and disseminates.
Furthermore, the Copyright Act requires those who register awork, which is optiond, to deposit a copy
with the Library of Congress.

Some copyrighted works, however, do not lend themsdlves to visua ingpection and
comprehension. Fiano rolls, for example are not human readable, dthough even that technology can be
deciphered by thetrained ear or amechanica trandation syslem. Musicd or audiovisua works stored on
magnetic tape and digital media can aso be perceived directly. Computer software, however, cannot
typicaly be perceived unlessit isavailablein source code. Copyright Office regulations, however, do not
require disclosure of the entirety of source code in order to secure copyright regigtration. Thus, as with
patent law, copyright law alows protection of software without providing access to the underlying
knowledge. Asaresult, follow-oninventionisstifled, dthough such rulesmay deter infringement that would
otherwise be difficult to detect.

|.C.2.d. Rightsof Others(and Defenses). Severd doctrines provide safety vaves, beyond the
limitations embodied in scope of protection, for promoting cumulative innovation. These include the
experimenta use doctrine (patent law), the fair use doctrine (copyright law), and the reverse engineering
doctrines (of trade secret and copyright law). In addition, copyright law provides for severd exemptions
for educationd and related purposes which can be viewed as promoting basic education for new authors
and artigs.

Experimental Use. A subsequent inventor who wants to improve a patented technology may
benefit from experimenting with it. U.S. patent law has had a common law exemption for “philosophical
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experiments’ and research to ascertain “the sufficiency of [a machine to produce its described effects.”
(Whittemore v. Cutter, 29 F. Cas. 1120 (C.C.D. Mass. 1813)* Subsequent cases, however, have
declared the defense to be“truly narrow” and gpplicable solely to activities“for amusement, to satisfy idle
curiogity, or for srictly philosophica inquiry,” (Roche Prods,, Inc. v. Bolar Pharm. Co., 733 F.2d 858, 863
(Fed. Cir. 1984); Madey v. Duke Univ., 307 F.3d 1351 (2002), cert. denied 123 S. Ct. 2639 (2003)),
prompting severa scholarsto warn that patent law unduly hinders academic and basic research and unduly
supplants academic and scientific norms promoting progress, disclosure, and cumulative innovation.

Eisenberg (1989) proposed to exempt research that could potentialy lead to improvements or
design-arounds of patented technology, but she dso pointed out theinherent contradiction that ariseswhen
further research is the main use of the patented invention. A broad exemption could entirdly undermine the
profitability of the patent. However, the effect of aresearch exemption depends on an ancillary doctrina
question, namely, whether the invention that is achieved by using the prior invention will infringe the prior
patent (Scotchmer 2005b, chapter 5). If S0, the exemption may (counterintuitively) increase the profit
holder’ s profit. Exercisng the research exemption can put the improver in the position of bargaining for
alicense ex post (after he has sunk his costs) rather than ex ante. This strengthens the bargaining position
of the first patentholder.

Kieff (2001a) contends that the exclusive rights provided by patents promote university research
by increasng private invesment in research and improving the efficiency of academic research
environments. His andyss does not, however, directly address whether a more permissve experimenta
use doctrine would adversely affect the flow of private research investment into universities. Based on
survey research, Wash et d. (2003) find little evidence that patents on research tools have sgnificantly
impeded university research. There is one notable exception: the field of genetic diagnogtics. Cai (2004)
notes that the chilling effect of anarrow experimenta use defense may not be very significant dueto patent
holders rationa forbearance in enforcing againgt universities as well as legd condraints (sovereign
immunity) on suing state actors. Cf. Mend| (2000).

Many legd scholarsin addition to Eisenberg have proposed dterations to existing law. Mudler
(2001) endorsed a broadened experimenta use defense aong the lines of the European sysem aswell as
compulsory licenang. Feit (1989) proposed a compulsory license for patents infringed during
experimentationto improve patented technology. These authors, like Eisenberg, raise particular concerns
about patents on upstream research tools, particularly in the biosciencefield. O’ Rourke (2000) proposes
afair-use doctrine for patents that would go beyond the smilar doctrine for copyright by adlowing courts
to judge permissible conduct and impose compulsory roydties. Dreyfuss (2003) proposes to alow
experimentd useif theinvedtigator’ sindtitution promptly waives patents on subsequent discoveries, subject
to a“buyout” provison. In cases where a patentee has refused to license to a non-profit on reasonable

4 Article 27(b) of the European Patent Convention exempts “acts done for experimental
purposes relating to the subject matter of the patented invention.”
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terms, Nel son (2003) proposes aresearch exemption, provided the researcher agreesto publish hisresults
and agrees either not to patent his own results or to license them on nonexclusive and reasonable terms.
Strandburg (2004) proposed to exempt improvement patents and to provide for compulsory licensing of
research tools. Other authors (Epstein 2003; Merges 1996) have countered that such proposals would
entail Sgnificant adminigtrative cogts and have complex effects upon licensng markets and the formation
of licenang indtitutions

Fair Use. Thefar usedoctrinein copyright law exemptsauser from ligbility for infringement when
copyrighted works are used for criticism, comment, news reporting, teaching, scholarship, and research.
(17 U.S.C. 8107) In applying thisdoctrine, courts balance the purpose and character of the use (including
whether such use is of a commercid nature or is for nonprofit educationd purposes), the nature of the
copyrighted work, the amount of copying, and, most importantly, the effect of the use upon the potentia
market for or vaue of the copyrighted work. Transformative (or moreradica “improvements’) are more
likely to be permissible, whereas usesthat merely supplant theunderlying work aredisfavored. Inthisway,
the fair use doctrine promotes significant cregtive advanceswhile protecting the pioneer from direct market
competition. Thefair use doctrine can d o be seen as an efficient meansfor permitting uncompensated use
of copyrighted materid wherethetransactions costs of licensing or other means of exchange would prevent
atrangfer through the market (Gordon 1982).

Courts have applied the fair use doctrine to enable software developers to make copies of
protected programs for purposes of learning how such software functions (Samuelson and Scotchmer
2002). With such code deciphered, the rivas could discern unprotectable e ements (e.g., interoperability
gpecifications) which they werethen freeto incorporatein their own commercia products. Inthisway, the
fair use doctrine operates as aform of “experimental use’” exemption.

Reverse Engineering. As with copyright law, trade secret law dlows others not bound by
contractua congtraintsto reverse engineer technology in order to determine how it functions. To the extent
that they decipher trade secrets, they undermine the inventor's advantage. By disclosing the information,
they destroy the trade secret. The reverse engineering limitation on trade secret protection thus exposes
the trade secret owner to freeriding by others. Nonetheess, most commentators believe that it strikes a
salutary balance between protection onthe one hand and competition and the dissemination of knowledge
on the other (Landes and Posner 2003; Samuelson and Scotchmer 2002). The trade secret owner can
“purchase’ greater protection againg thisrisk by investing in higher levels of security (eg., more effective
encryption for software-encoded technology). The inventor can aso pursue patent protection, which
proscribes reverse engineering, athough only for thelimited duration of the patent, and mandates disclosure
of theinventionto the public. By declining to pursue patent protection (or failing to satisfy the requirements
thereof), however, inventors should not be ableto secure potentidly perpetud rightsin technologiesmerdly
by encrypting them or otherwise obscuring how they function. To do so would undermine the larger
baance of the federd intdlectud property system.

Compulsory Licenses. Copyright law uses a statutory compulsory license mechanism for cover
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versons of musica compostions, which spurred cumulative innovation in sound recordings. Once a
musica composition has been released (with consent of the copyright owner) as a sound recording, any

sound recording artist may record and distribute copies of that composition without consent of any

copyright owner. This privilege is made possible by limiting the scope of the sound recording copyright to
exact duplicatior? and establishing a compulsory license rate for copies made of the underlying musica

composition (currently 8.5 cents per copy). (17 U.S.C. 8115) The creative freedom associated with this

privilege, however, is congrained by the statute — the follow-on recording artist may make “a musical

arrangement of the work to the extent necessary to conform it to the style or manner of interpretation of

the performanceinvolved, but the arrangement shdl not change the basic melody or fundamenta character

of thework.” (17 U.S.C. 8115(a)(2)) This privilege also does not extend to the use of prior sound

recordings— as, for example, in digital sampling — without the consent of both the musica composition
copyright owner and the sound recording copyright owner. Nonetheless, thiscompulsory licensehaslikely

fostered a wider body of interpretations of musical compaositions than would have occurred if musical

composition copyright owners held exclusive (blocking) rights. Duein part to this privilege, morethan 100
cover versons of the popular song “Mack the Knife’ are available, with performancesranging from Louis
Armstrong to Bobby Darin and instrumentd artists.

|.C.2.e. Remedies. Asnoted above, the main remediesfor patent and copyright infringement are
injunctions and compensation for past injury, possibly compounded to treble damagesin case of willfulness.
As these laws are interpreted, courts operate from a basdine of prospective injunctive relief and
compensatory damages for past injury. Hence, they do not generaly adjust the level of damages as a
policy lever, except in the context of enhanced damages, which we discuss below.

With regard to awarding damages for past infringement, the court will often be in the position of
having to decide whether, aosent the infringement, the righthol der would havelicensed. If not, the logt profit
may be the vaue lost to the patentholder because the follow-on product was preempted by the infringer.
If licensing would (should) have occurred, the lost profit is lost roydty. These are two rather different
inquiries.

Logt royaty is even more speculative in the cumulative context than in the stand-a one context, for
a sound theoreticd reason (Schankerman and Scotchmer 2001). On one hand, the potential damage
award establishes the maximum licensefee. On the other hand, the equilibrium license fee establishes the
damage award. Hence there is an inherent circularity that leads to multiple equilibria. Because of multiple

5 “The excdlusive right of the owner of copyright in asound recording . . . islimited to the right
to prepare a derivative work in which the actua sounds fixed in the sound recording are rearranged,
remixed, or otherwise dtered in sequence or quaity. The exclusive rights of the owner of copyright ina
sound recording . . . do not extend to the making or duplication of another sound recording that conssts
entirely of an independent fixation of other sounds, even though such sounds imitate or smulate those in
the copyrighted sound recording . . . ” 17 U.S.C. 8114(b).
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equilibria, the profitability of the patent is unknowable in advance to a researcher invesing in it. This
problemisespecidly acutefor research tools, and will beless acutefor inventionswhere infringement leads
to competition and dissipates tota profit. Because of the disspation, infringement is its own punishmert,
and infringement is more easly deterred.

The awarding of enhanced damagesin patent law (up to treble) and statutory damagesin copyright
law can be apalicy lever, dthoughit isredtricted to pendizing willful infringement. It isnot generdly seen
asaway of addressing the cumulativeinnovation problem. The patent law standard for awarding enhanced
damages produces ade eterious effect upon cumulative innovation. To reduce exposurefor treble damages
(whichis based upon a finding of willfulness), patent attorneys routinely advise their clients (including
research engineers and scientists) to avoid reading patent prior art, in effect negating a va uable aspect of
the disclosure function of the patent system (Lemley and Tangri 2003). Thisisaform of overdeterrence
of socidly beneficid behavior — learning from prior discoveries. The inability to consult patent prior art
undoubtedly results in duplication of research and may lead a researcher to overlook vauable potentia
solutions to scientific and technica problems. In order to aleviatethisundesirable effect, the Federd Trade
Commission (2003, pp. 28-31) recommends that the legal standard be tightened to require either actud,
written notice of infringement fromthe patentee or deliberate copying of the patentee’ sinvention, knowing
it to be patented, as a predicate for willful infringement. Similarly, the National Research Council (2004,
pp. 118-20) recommends elimination of the use of a subjective test for determining willfulness.

|.C.2.f. Channeling Doctrines. In the context of cumulative innovation, patent law serves a
particularly important antidote to the non-disclosure aspect of trade secret law. By pendizing inventorsthat
rely upon trade secret law — by subjecting them to therisk that alater inventor will obtain a patent on what
they hold as a secret and thereby be able to block further use of the invention by the trade secret owner
— patent law promotes disclosure.

|.D. Administration

Apart from the substantive rules, the adminisirationof intellectua property law sgnificantly affects
the efficacy of the overal sysem. Adminigration playsthe most significant rolein patent law, which affords
protection only for those inventions judged by a patent examiner to clear the vdidity hurdles. Therefore,
we will focus our attention there. Two sets of issues have attracted substantial economic inquiry — the
quality of patent andysis conducted by the Patent Office and adminidration of judicia decisonmaking.
Although optiond, regigtration of copyrights plays some role in the licensng. There are no forma
requirements for trade secrets.

|.D.1. Registration/Examination
Regidration and examination processes serve severa potentid functions in systems amed at

promoting innovation. They can screen out undeserving or defective applications, disclose knowledge to
the public at large (published patents, deposit of copyrighted works with the Library of Congress), create
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apublic record of intdllectud property titlesthat can be vauablefor licensing and using intellectua property
as collatera for debt, and, through the use of application fees, impose some of the system-wide costs of
adminigtration on those the most significant beneficiaries.

Due to the relatively high standards for patent protection, ex ante screening of patents through
examinaion by expertstrained in technology fields playsavita rolein minimizing disputes asto the vdidity
of patents. An eaborate system of reexamination, reissuance, and interferences (for determining priority
among inventions making the same or smilar dams) uses killed and specidized examiners and
adminigrative law judges to resolve disputes.

Inview of thelow threshold for obtaining copyright protection, examination servesarather modest
role inthe overdl system. The copyright regidtration, which is optiond, serves primarily as atitle registry.
Copyright registration aso augmentsthe public availability of knowledge through the deposit function. With
the move away from forma requirementsfor obtaining copyright protection (including copyright registration
and renewal) to an unconditiona system, itismoredifficult toidentify copyright owners, thereby increesing
the transaction cogts of licensing (Sprigman 2004; Landes and Posner 2003, ch. 8) (suggesting a system
of periodicaly renewable copyrights to reduce ownership tracing costs).

Renewad requirements and maintenance fees aso function as policy levers. Such fees have
traditiondly been relatively low, being designed to cover the costs of administration, but nevertheless can
causerightholdersto let their rightslapse (Lemley 1999). A largeliterature, based partly on European data
(where such fees have been in effect longer) indicates that about haf of patents lapse by the tenth year.
(See, in particular, Schankerman (1998); see also Lanjouw 1998; Pakes and Schankerman 1984;
Schankerman and Pakes 1986; Pakes 1985, 1986). Cornelli and Schankerman (1999) show how renewal
fees can be used to give higher incentive for investment to higher-ability inventors, and Scotchmer (1999)
shows how arenewa systemn can be used as a screening device to give more rewards to inventors who,
athough they may have higher cogts, dso have much higher value innovations.

1.D.2. Quality

Most commentators take as a measure of qudity the probakility that the patent would survive a
legd chdlenge (Nationad Research Council 2004; Shapiro 2004), dthough in alegd environment with
unresolved patentability issues, issues of quality shade into issues of design (Scotchmer 2004c). Poor
quaity patents may result from inadequate review of prior art during examination, poorly drafted dams,
or lax standards (the height of the non-obviousness threshold). They may undermine economic efficiency
by restraining competition, raising transaction cogts, and increasing litigation without promoting innovation.
A proliferation of poor qudity patents can choke entry and cumulative innovation.

Ensuring qudlity patents, however, comes at a cost. Emphasizing the large number of patent

goplications (up to 300,000 per year), the adminigtrative and human resource codts of comprehensive
patent examinations, and the relatively smal number of patents having sgnificant economic vaue (under
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2,000 patent suitsfiled per year), Lemley (2001) assertsthat the costs of improving patent quaity ex ante
(through more careful examination) exceed the benefits — the Patent Office is, in his view, raiondly
ignorant. Kieff (2001b) takes Lemley’s ingght quite a bit further, arguing for abandonment of patent
examinaionin favor of apureregigration. The United States experimented with such asysem initsearly
history (1793-1836), producing chaotic results. The Senate report accompanying the 1836 legidation
reingating forma examination commented that the registration system |eft the nation “flooded with patent
monopolies, embarrassing to bona fide patentees, whose rights are thus invaded on al sides. . . Out of
this interference and collison of patents and privileges, a great number of lawsuits arise. . . It is not
uncommon for persons to copy patented machines in the mode-room; and, having made some dight
immeateria dterations, then apply in the next room for patents.” S. Rep. No. 338, 24" Cong.., 1% Sess.
2 (1836). SeeLandes and Posner (2003, p. 309); Merges (1999).

But what about Lemley’ s more modest suggestion of shifting more resources toward screening at
the litigation stage rather than the examination stage? As others emphasize, low patent sandards raise
litigetion and licensing costs, impede cumulétive innovation where dubious patents stand in the way of
improvements, deter entry into promising markets, especialy by small entrantsthat cannot easily withstand
coglly patent litigation, and encourage more filings, which may hamper the operation of the PTO (Ghosh
and Kesan 2004; Rai 2003 (benefitsof certainty in patent examination); Thomas2002). Therdative merits
of screening a the examination versus the enforcement stage likely turns on the field of innovation. For
example, given the large expenses needed to bring a drug from the testing laboratory to the market, the
pharmaceutica industry cares deeply about knowing that patents are screened thoroughly prior to such
investments. Uncertainty about patent vaidity could undermine investment in that sector. By contradt,
software and business method patentslikely do not require large up-front investments. The number of such
patentsis quite large and growing. Therefore, post-issuance screening — where selection is based upon
which patents are litigated — may make more sense (so long as the chilling effects on new ventures are too
great).

Ayres and Klemperer (1999) offer aless conventiona argument for preserving uncertainty in the
patent system. Based upon the fact that margind price increases near the monopoly price only benefit the
monaopoligt a smal amount while producing disproportionately large deadweight lossesto consumers, they
show that even asmadl amount of uncertainty regarding the enforceahility of apatent can dleviate monopoly
pricing ex post without materialy reducing incentives to innovate. They suggest that such uncertainty can
be introduced into the system by having more lax patent examination (aswell as other policy instruments,
such as the standard for granting preliminary injunctions and application of the doctrine of equivaents).
Thar mode, however, works only where there is uncertainty asto vaid patents. Uncertainty asto invaid
patentsincreases deadweight loss (Ral 2003). Moregeneraly, introducing uncertainty by loosening patent
quality at the examination Stage would impose Sgnificant additiona costs upon third parties for prior art
searches, opinion letters, and transaction costs (Merges 1999).

Severa cong derations suggest that patent quality has declined during the past severd decades. The
expansion of patentable subject matter to include software and business method patents has been cited a
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particular concern. Since much of the technologica knowledge in thesefields subsistsin the form of trade
secret, products, and services, as opposed to more readily searchable sources (such as patents and
published scientific journds), it is far more difficult to search these fidds than the traditiond patent fields
(Gdler 1990; Samuelson 1990; Merges 1999). Furthermore, as patenting of software and business
methods took off, the Patent Office lacked examiners adequately trained in thesefields. A second reason
why patent quality may have declined isasaresult of reaxation of subgtantive vdidity requirements. Since
the consolidation of federa patent appeals in one court in 1982, observers of the patent system have
discerned aclear lessening of the non-obviousness requirement (Lunney 2000-01, 2004; Barton 2000;
Desmond 1993). The incentive structure and mission statement of the Patent Office may dso have
contributed to alessening of sandards. In generad, compensation levelsat the PTO may not be high enough
to retain experienced examiners. More specificaly, patent examiners are undertrained, overworked, and
subject to digtorted incentives that bias the system toward alowances. The bonus system — by which
examiners get additiona compensation for “dispostions’ — favors alowances over rgections. Since
rejected goplicationsare easily revived through the continuati on process, an examiner can more quickly and
confidently secure a disposition through a grant than a rgection (Merges 1999; Rai 2003 (noting further
that detailed explanations need to be provided for rgections but not allowances); cf. Lemley and Moore
2004 (advocating subgtantia limitations upon continuation practice); Quillen and Webster 2001-02). By
contragt, there are no systematic compensation pendties for errors. On amacro leve, the Patent Office
is supported by fees paid by gpplicants. The Patent Office has over the past decade shifted its misson
toward “customer service’ — with the “customer” being the patent gpplicant, not the public (Corcoran
1999) .

Severa sources of evidence support the concern over patent quality. Lunney (2000-01)
documents the easing of the non-obviousness requirement by the Federal Circuit, finding that non-
obviousness is far less likely to be cited as the bagis for invaidating a patent. Severad frequently cited
patents — such as those issued for one-click ordering, a system for restroom queuing on arplanes, and
crustless peanut butter and jelly sandwiches — reinforce the perception that inventions not need be
particularly “inventive’ to be patentable. U.S. allowance rates are believed to be in the 70 to 80 percent
range, substantialy higher than alowance rates at the Japanese and European patent offices (Nationa
Research Council 2003, pp. 43-45; Clarke 2003; Quillen and Webster 2001). These discrepancies,
however, may be explained by the higher costs of obtaining protection inthe United States. U.S. gpplicants
may engage in more pre-screening of gpplications.

Empiricd studies of patent qudity, however, have not discerned a significant decline in patent
qudity. According to US PTO qudity assurance audits, error rates have fluctuated between 3.6 and 7
percent since 1980, trending upward through the 1990s, but declining since that time (National Research
Council 2003, p. 40). Thisdata, however, isquitelimited and has been questioned by externd inspectors
(National Research Council 2003, p. 40). Cockburn and Henderson (2003) find that resources devoted
to patent examination (as reflected in examiner hours and actions) have kept pace with the increased
number of applications during the 1985-97 time frame. But see National Research Council (2003, pp.
41-43) (reporting 20 percent drop in the number of examiners per 1,000 applications from 1999-2002)
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Usng a data set of 182 patents litigated at the Federal Circuit between 1997 and 2000, Cockburn and
Henderson (2003) do not find evidence that examiner experience or workload predict invaidity decisions.
Several commentators have suggested that patent quality can be proxied by the number of prior art citations
disclosed in the gpplication: fewer citations indicate that the gpplicant has not provided the examiner with
the range of existing knowledge against which to evaluate non-obviousness. Focusing on the subject matter
areathat has received the most heavy criticism on qudlity (as well as other) grounds — business methods
— Allison and Tiller (2003a, 2003b) found that business method patents examined through the end of 1999
cited more patent and nonpatent prior art references than alarge, contemporaneous, random sample of al
patents. Focusing on the success ratio of patent applications as a measure of patent quality, Lesser and
Lybbert (2004) find that patent standards have been relaively stable over the 1965-97 time horizon.

Evenif patent qudity has not declined, there could be substantia benefitsfrom reforming the patent
systemto improve patent quality. Proposas havefocused on different stages of the patent review pipeline:
(D) initid patent examination; (2) incentives for disclosure of relevant information (including oppositions);
(3) subgtantive standards; and (4) litigation-related reforms.

Patent Examination. Applyinginsghtsfrom thefield of personnel economicsto the design of the
Patent Office, Merges (1999) advocates reforming of Office procedures and practices to emphasize
examiner training, employee, and more systematic quality review of gpplications. He aso recommends
changes in the bonus system to ba ance rewarding gpplication processing efficiency with qudity review.
Responding to public criticism, the Patent Office adopted a second stage of review for business methods.
PTO (March 2000).

Eliciting Information. Severa scholars have focused on the problem of diciting good prior art
information early during initial examination and possible later review of patent vdidity.
Although good prior art research data bases are available in many fidds, patent applicants and their
competitors often have the best access to the most current and relevant prior art. The duty of candor
impaosed upon applicants encourages disclosure of such knowledge, but it may not be adequate. Various
proposals am to dlicit more and better prior art disclosure.

Under current practice, the duty of candor requiresonly that the gpplicant discloseal materid prior
art of which they are awareto the Patent Office. They need not explain how such art relatesto the patent.
As ameans of encouraging more expansve gpplicant disclosure, Kesan (2002) advocates limiting the
presumption of validity in subsequent litigation over the patent to art that the patentee disclosed and
explained during prosecution.

Ancther approach to the information problem focuses on third party disclosure — mechanisms to
endble competitors to participate in the examination or post-issuance review process. As currently
congtituted, the U.S. patent examinationislargely ex parte—i.e., involving only the gpplicant and the Patent
Office. Often, competitorsof the gpplicant arein agood position to identify wesknessesin an application.
For this reason, many observers recommend expanded use of inter partes (opposition) proceedings in
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order to bring forward stronger resistance to weak patents, as occurs in the European Patent Office
(Nationa Research Council 2004; Federd Trade Commission 2003; Levin and Levin 2003; Rai 2003;
K esan 2002; Merges 1999; Soobert 1998). Publication of gpplications can aso generate third party input
to the examination system (Duffy 1998). The primary motivation for opposition isto prevent acompetitor
from gaining an unfair advantage in the marketplace through obtaining a questionable patent. This can
prevent or limit commercia advantages in the marketplace as well as avoid subsequent litigation codts.

The efficacy of an opposition may well be hindered by a collective action problem. Even though
competitors of a patent gpplicant collectively may gain more from defeeting the patent than the cogts of
pursuing an oppaosition, each individua competitor may not have sufficient incentive to initiate the process
(Thomas2001). An dternative approach to diciting pertinent prior art providesafinancia reward to those
who come forward with information to invalidate unwarranted patents (Thomas 2001 (examination stage
bounty); Kesan 2002 (one-way fee shifting rule); Miller 2004 (litigation stage bounty)). Thethrest of such
abounty being exacted from the patentee creates a further deterrent effect on filing questionable patents.

Substantive Standards. A reatively direct means of increasing patent quality is to raise
patentability standards. Some have proposed narrowing the scope of patentable subject matter — for
example, by requiring that an invention have “indugtrid gpplicability,” which would exclude some business
methods daims (Thomas 1999); or excluding business methods or DNA sequencesasaclass. 1n 2001,
the PTO issued written description and utility guidelinesintended to signd thet it would be gpplying uniform
and dtringent guiddines for DNA-related patents. (United States Patent and Trademark Office 2001).
Boththe FTC and NAS reform studies recommend reinvigorating the non-obviousness bar for dl inventions
(Federal Trade Commission 2003; Nationa Research Council 2004).

Litigation-Relation Reforms. As an dternative to increasing the costs of patent examination,
Lemley (2001) advocates that patent litigation rules be altered to alow better ex post quality review of
those relatively few economicaly sgnificant patents that become the subject of litigation. In particular, he
recommends that the presumption of vaidity be removed. Rai (2000, 2003) comes at the problem from
another direction, recommending greater deference to PTO rgections made on grounds of obviousness.

|.D.3. Judicial Administration

The patent system relies heavily upon the judiciary to interpret the Patent Act and adjudicate
infringement cases. Although Congress has written severd quite specific exceptions into the statute over
the past two decades, the courts have played a more central and active role in determining vaidity
requirements and infringement standards. The expansion of the patent domain into the software, business
methods, and biotechnology has been driven dmost entirely by judicia interpretation as opposed to new
legidation. The non-obviousness standard, written description requirement, utility threshold, aspects of
novelty (e.g., inherency doctrine), claim construction, and infringement analys's continue to be cdibrated

by the judiciary.
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The design of judicid indtitutions governing patents can have sgnificant effects on the operation of
the patent system. It isuseful to distinguish between thetrid and appellate levels. In some nations, patent
trids are heard by specidized and technicaly trained tribunas. By contrast, patent cases are heard in the
fird ingance in the United States by courts of genera jurisdiction, i.e., non-speciaist courts. Thelocation
of technology indudtries (e.g., Slicon Valey (Northern Didrict of Cdifornia)), incorporation patterns
(favoring Ddlaware), and attorney preferencesfor plaintiff-friendly juries (Eastern Didtrict of Texas) among
other factors affect the geographical incidence of patent cases. Thus, severd digtrict courts have become
relatively more pecidized in the handling of patent cases. No systematic comparative international study
has yet been made analyzing the advantages of speciadization and technicaly trained jurists on patent
adjudication. Severd empirica studies highlight the high reversd rate for daim congtruction decison by
digrict courts (Chu 2001 (finding thet the Federd Circuit modified claim construction decisons by didtrict
courtsin 44% of cases); see dso Moore 2001 (finding 33% modification rate for a somewhat different
sample period). Based upon indtitutional analysis, Rai (2003) advocates the use of specidized trial courts
for patent cases in order improve the quadity of technologicdly oriented fact-finding within the judicia
system. See dso Ra (2002); Wiley (2003) (advocating greater use by courts of technology experts as
gpecia masters).

Specidization at the gppellate leve has garnered substantid scholarly attention. Prior to 1982,
appedls of patent infringement casesin the United States were heard in the regiond circuit courtsin which
the district courts were located. This system produced inconsistency in patent law aswell as high rates of
invaidation in some courts of gppedls. Not surprisingly, it so produced agood dedl of forum shopping
(Dreyfuss 1989; Commission on Revision of the Federa Court Appellate System 1975, pp. 217-21). In
an effort to improve administrative efficiency, Congress centralized gppedls of dl patent cases (from both
the Patent Office and digtrict courts) at the Court of Appeals for the Federa Circuit in 1982. As some
observers a the time surmised, such a move would likely go beyond harmonizing the law. Indtitutional
condderations— such as tunnel vision, palitical influence in sdlection of jurists for the Federd Circuit, and
socidization effects among the members of the court —would likely produce a pro-patent bias (Posner
1985).

Severd sudies have borne out this prediction. Since 1982, patent law has become both more
unified and more favorable to patentees. Cf. Wagner and Petherbridge (2004) (reporting mixed results
onunity). Federd Circuit decisonmaking hasgenerdly resulted in an expansveinterpretation of the subject
maiter of the Patent Act, narrow interpretation of limitations (e.g., experimental use), lower thresholds for
protection, higher infringement damage awards, and greater average patent scope (L unney 2004 (finding
that prior to 1982, courts were more likdly to rgject clams on invdidity grounds than non-infringement by
aratio of nearly three to one; since 1982, the ratio nearly reversed, with non-infringement becoming the
dominant (68.1%) explanation for cases being dismissed and invdidity becoming comparétively rare);
Landes and Posner 2003, 2004 (using regression analysis, finding that Federa Circuit has had a positive
and ggnificant impact on the number of patent gpplications, the number of patentsissues, the successrate
of patent gpplications, the amount of patent litigation, and possibly theleve of research and development);
Lanjouw and Lerner 1997; Kortum and Lerner 1998 (finding that, from 1982 to 1990, the Federa Circuit
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affirmed 90% of didtrict court decisions holding patents to be vaid and infringed, and reversed 28% of
judgments of invaidity and noninfringement); see dso Allison and Lemley 2000 (finding that appellate
judges appointed to Federd Circuit since 1982 have been significantly more likely to uphold patent
vdidity)).

The normative implications of these effects are complex. The harmonization of patent law has
reduced uncertainty about the law, discouraged forum shopping, and possibly promoted research and
development spending in some sectors (Landes and Posner 2003, pp. 345-57). Theshift away of vaidity-
based policy levers, however, has made the patent system less sengtive to the diversity across the range
of technologica fields. Lunney (2004) concludes that the Federd Circuit has shifted the patent system
toward a more uniform, one size-fits-dl regimein which vdidity has become more routine and scope more
narrow. In effect, the court has dampened severd critica vaidity policy levers, limiting the versatility of the
patent system to promote the diverse range of new technologies. Severa scholars advocate a shift in the
Federal Circuit’ srole, viewing it asthe best stuated indtitutions for producing apatent system that responds
to the heterogeneity of inventive activity acrossthe growing range of technologicd fields (Burk and Lemley
2002, 2003; Rai 2003; but cf. Wagner 2003).

| .E. Enforcement

In our discusson of policy levers, we implicitly assumed that the rightholder has little difficulty
identifying, pursuing, and excluding unauthorized users. The design conclusionsof the literature depend on
that assumption. However, enforcement of intellectua property lawsintherea world isfar more complex
than this stylized caricature. The profitability of rights can be changed by uncompensated infringement or
by the terms of license on which rightholders are induced to license in the absence of strong rights.

We have dready discussed the main remedies to infringement, damages and injunctions, and
whether they arelikely to deter infringement. We now augment that discusson by saying what is known
about the costliness and effectiveness of enforcing intellectud property rights, drawing attention to some
additiond legd mechanisms.

Evidence on Patent Litigation. Comprehensive evidence on patent litigation can be found in
Lanjouw and Schankerman (2001, 2004), based on litigation data assembled by the PTO (to whom patent
litigationis supposed to be reported), patents themsel ves (which contain information on the technology and
characteristics of gpplicants), the Federa Judicid Center (which assembles information on the digposition
of cases, such aswhether they settle and when), and Standard and Poor's database on companiesthat are
publidly traded (which contains information on characteritics of the company such as size). See dso
Allison et d. (2004). Based on this data, the overall litigation rate is about 2 cases per 100 patents,
concentrated on high-value patents. An earlier sudy by Lerner (1994), restricted to biotechnology patents,
estimated that 6 in 100 patentswerelitigated. Litigationincreased subgtantialy over the 1978-1999 period,
but the increase is attributable to the changing composition of patents, and to the overdl increase in
patenting. Therewasa 71 percent increase in patent grants from 1978 to 1995. Most of the increasein
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patent suits has been in drugs, biotechnology, and computers and other eectronics, which have dways
been highly litigated and have been increasing as a percentage of total patent grants. Thus, litigation has
grown faster than patent grants.

Therole of smdl entities (including independent inventors and firms that acquire patent portfolios
for purposes of licenang), and particularly firmsthat do not themsalves practice their inventions, in patent
litigation has been the subject of growinginterest. At leadt traditiondly, smal firmswere at adisadvantage
due to the magnitude of litigation and enforcement cogts. Lanjouw and Schankerman showed that patents
hdd by smdl firms are more likdly to be litigated. Lerner (1995) concluded that smal firms avoid
technology areaswherelitigation isprevaent, and Lanjouw and Lerner (2001) showed that, in thelitigation
processitsHf, preliminary injunctions are used srategicdly by largefirmsagaing smdl firms. This paitern,
however, appears to be shifting. In the dot com age, a proliferation of software and business method
patenting has spawned a plaintiff’'s patent bar that aggressively enforces patents (Federal Trade
Commission 2003 (referring pegjoratively to anew class of “ patent trolls”); Sandburg 2001; Meurer 2003;
Allison et d. 2004 (noting the high percentage of patent purchasers (as opposed to inventors or origind
assigness) indituting petent litigation)). The asymmetric stakes of such litigation may in fact favor small
enterprises, which have little to lose and much to gain by asserting patents against large enterprises.

Large entities with szable patent portfolios often prefer to resolve their differences with cross-
licenses (often roydty-free) rather than risk mutually assured destruction that can result from high stakes
patent battles (Parchomovsky and Wagner 2005). Hall and Ziedonis (2001) found that between 1979 and
1995, semiconductor firmsamassed large patent portfoliosin order to deter litigation and to negotiete more
favorable access to technology owned by competitors. A follow-up study indicates a spike in
semiconductor patent litigetion relativeto R& D activity (Ziedonis 2003). More speciaized semiconductor
design firms— lacking complementary manufacturing assets — have a higher propengty to litigate.

Indirect Liability and Least-Cost Enforcement. Courts have long recognized ligbility for acts
that contribute to infringement by others. Congress codified liability for contributory infringement, with
limitations, inthe 1952 Patent Act (35 U.S.C. 8271). Smilarly, copyright law extendsliability to thosewho
contribute to and vicarioudy benefit from copyright infringemen.

Indirect ligbility can reduce enforcement cogts by dlowing anintellectua property holder to cut off
infringement & ahigher level in the chain of potentidly responsible actors — such as suppliers of the means
for infringement. It can dso provide amore effective sanction when direct infringersare difficult to identify.
Of course, the act which contributes to enforcement may aso have alawful purpose, eg., the sde of a
component part used in practicing a patented invention. For this reason, the law does not recognize
contributory infringement if the acts or product sales have “substantia non-infringing uses.”

Copyright Enforcement in the Digital Age. Above we cited arguments along the lines that

limited sharing does not impinge on rightholders provided that they anticipate the sharing in their pricing
behavior. These arguments were more suited to the analog age (e.g., photocopying) where a form of
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“naturd” encryption — the lack of availability of reproduction technologies, the degradation of quality of
second generdtion copies, and the rdaively high cost of making copies—limited unauthorized reproduction.
Furthermore, anyone seeking to mass produce and distribute copies could be easily detected. Although
copyright enforcement has long been a problem in some foreign markets (Ryan 1998), copyright
enforcement was not amaor worry in the United States during the andog age.

Moderndigita technology hasbrought enforcement to the forefront of copyright policy throughout
the world (Mendll 2003). Such technology alows rich media content to be flawlesdy copied and
redistributed through largely anonymous peer-to-peer digital networks. In thisenvironment, itislesslikely
that degradation or the cost of copying will protect proprietors, or that sharing groupswill belimitedinsize.

Where infringement is particularly difficult to detect, preventive messures may be a second best
means of preventing unauthorized use of intellectua property. Inresponse, film, music, computer software,
and computer games proprietors are turning to technical protections, such asencryption and copy controls.
The economic consequences depend on how effective the technica protections are, amatter which isill
evolving. Asameans of enhancing the effectiveness of such technologies, Congress enacted a set of anti-
circumvention provisons as part of the Digita Millennium Copyright Act (DMCA) which largely prohibit
decryption of digita locks placed on content. Such preemptive protections, however, have the undesired
consequence of preventing some otherwise lawful uses— e.g., fair use of an encrypted work. To reduce
such effects and balance both under and over-enforcement, the DMCA contains numerous exceptions,
such as for reverse engineering of software products for purposes of creating interoperable programs,
Security testing, encryption research, etc. The Act aso empowers the Librarian of Congress to grant
categorica exceptions.

If users will circumvent the protection system when the cost of circumvention is lower than the
price, the threat of circumvention will have a moderating effect on the pricing strategy of vendors, which
reduces per-period deadweight loss (Conner and Rumelt 1991). Park and Scotchmer (2004) point out
that if the price reductions are achieved through technical protections that can be circumvented at a cos,
and that thetechnical protections continueforever, just astrade secrets can, the net effect can be beneficia
for both content providers and consumers. Because the price will be lower than monopoly price, the
profit-to-deadweight-loss ratio will be lower. Consumers may be better off due to the lower price, and
proprietors may be better off dueto the longer protection. Thus, the trangtion away from the enforcement
of legd protections to technica protection has an ambiguous effect on consumer welfare and on the
incentives to creste.

Because digital sound recording files are widdy available (the compact disc encoding technology
introduced in 1981 was not encrypted) and relatively smdl (in comparisonto film files), the sound recording
industry has been thefirst content industry to be affected on alarge scae by the capabilities of theemerging
digitd platform (Mendl 2003). Surveys and various other forms of empirica evidence suggest that
teenagers (aprimetarget audience for new music and film releases) consider peer-to-peer networksto be
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an aitractive source for obtaining content. The overal effects on the content industries are complicated to
asess, athough the most recent studies seem to suggest that peer-to-peer technology is at least partidly
responsi ble for the post-2000 declinein record industry revenues. See Liebowitz (2004) (finding that peer-
to-peer file sharing has caused harm); but see Oberhol zer and Strumpf (2004) (questioning alink between
free downloads and CD sales).

In order to combat unauthorized distribution for the purposes of bolstering traditiond retail sdes
and building support for legitimate online distribution (subscription and download services), the music
industry initiated a high profile enforcement campaign againgt distributors of peer-to-peer software. After
an initia victory againgt a centraized peer-to-peer technology (Napster), the record industry has
encountered difficulty shutting down more decentralized networkson lega (newer technologiesareoutside
of the software providers control and have non-infringing uses) and practica (off-shore providers)
grounds. Asaresult, the record industry has begun pursuing individua uploadersdirectly, dthough thisis
acodtly process due to the relative anonymity of filesharers.

Economic analysis of copyright enforcement in the digita environment involves severd complex
congderations. Allowing greater leeway for courtsto hold distributors of peer-to-peer softwareindirectly
liablefor infringement hasthe advantage of economizing on enforcement resources, but it producesachilling
effect on legitimate uses of such technology and discourages the devel opment and diffusion on new digital
technol ogiesthat might have substantia societa benefits. Someloosening of the* subgtantia non-infringing
use” defense may be cdled for to bal ance the competing effects on aesthetic creativity on the one hand and
technologica innovation on the other (Menell 2005; Lichtman and Landes 2003). Severd scholars
advocate abandoning direct enforcement infavor of alevy system (fees on technology and Internet services
that operate as a compulsory license) as a means of supporting cregtive enterprise, athough such
approaches cannot price usage efficiently and introduce adminisirative costs and rent-seeking behavior
(Netanel 2003; Fisher 2004; Gervais 2005; but see Merges 2004a). Lemley and Reese (2004) suggest
that limiting enforcement to actions againgt direct infringers through a streamlined and lower cost
adminigrative enforcement process would provide the best compromise between deterrence and
compensation on the one hand and freedom to innovate on the other. Their proposa, however, would
entall substantid adminigrative cog.

Another dimension of enforcement palicy relatesto the choice between public and private enforcers
and the pendlty structure. Public enforcement can offer advantages where the government has easier
access to information about infringing behavior, can redize economies of scale not achievable by private
enforcers, or can impose sanctions (e.g., imprisonment) that are more effective than civil pendties.
Exdusve government enforcement may be appropriate where there is some benefit to be gained from
prosecutorid discretion. Thefederd government has expanded crimina pendties for unauthorized online
digtribution of copyrighted works.

|.F. Interaction with Competition Policy



Intellectual property protection can conflict with competition policy. We discuss the principa
economic theories bearing on this tenson here (for comprehensive andysis of the intelectud
property/antitrust interface, see generally Hovenkamp, Janis, and Lemley 2004). The chapter on antitrust
aso examinesthisissue.

There are two stages at which antitrust concerns can beraised in the intellectual property context:
in therivaryto achieveinventionsin thefirds place, andin the licensing that takes place ex post. Licensng
is generdly thought pro-competitive, Snce it increases the use of intelectua property. Further, licensang
iscommon. Among members of the Intellectual Property Owners Association, 17.6 per cent of patents
are licensed out, and many innovators invest with the sole objective of licensing rather than practicing or
meanufacturing their innovations (Cockburn and Henderson 2003). In the content industries, many works
areindependently produced and distributed by larger companiesthat finance and/or licensethe copyrighted
products. Because licenang creates dliances that affect production, distribution, and pricing, such
transactions inevitably raise competition issues.

Some of the pro-competitive uses of licenang were discussed in the context of cumulative
innovation. These include licensing to resolve blocking patents, and to ensure the widespread use of
complementary pieces of technology such asresearch tools. Here we discussthe moretraditiona context
of horizontal subgtitutes and the specid circumstances of licensing complementary intellectud property.

Licenang is pro-competitive whenever the efficient use of the intellectua property isto shareit.
However, a problem arises when the licensor and licensee arerivas in the market. The terms of license
must fadilitate the sharing of technology without &t the same time faciliteting colluson. Thisisafinelineto
walk, and sncethefirmswill not beinclined towalk it, the proper boundary must be established asametter
of law.

For example, suppose the technology reducesthemargina cost of producing aproduct. A license
from the patent holder to ariva creates a socid benefit by cutting the rival's cogts. But if the roydties are
higher than the cost-saving, the license can result in a market price that is even higher than would prevail
in the absence of licenaing. In that case, consumers do not benefit from the cost reduction. Should this be
alowed?

As in other antitrust aress, the governing principle in U.S. law has increasingly become rule of
reason; see Gilbert and Shapiro (1997) for a discussion of the per se rules (the "nine no-nos") that have
come and gone in U.S. law and policy. We will not give a comprehensive overview of specific licensng
rulesthat have beeninand out of favor, but will instead articulate some of the economic principlestha have
been suggested as abasis for adjudicating licenaing practices.

In generd, rule of reason is atest that weighs harmsto competition againgt gainsin efficiency. But

thisisnot avery practica test in the intellectua property context, since efficiency can be either ex anteor
ex post. Evenif alicenang practice seems collusive ex post, the parties may argue that the prospect of
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usngit iswhat gavethemincentiveto invest inthefird place. It ishard to seewhat kind of evidence would
ether contradict or buttress such aclaim, especialy in aresearch environment where, ex ante, successwas
not assured. In that case, afirm will only invest if it earns subgtantia profit (higher than cost) in case of
success.  Even more importantly, it is not clear how such an inquiry respects the presumed right of
Congressto st the incentives for research.

A dightly more practicd test, which is at least founded on a sensble and clearly articulated
principle, is that of Kaplow (1984), who recommendsthat alicensing practice be gpproved if it dlowsthe
rightholder to earn profit in away that increases the profit-to-deadweight-loss ratio. The conceit is that
Congress anticipates this efficiency principle in setting the other policy levers, such as length, so thet the
courts are implementing Congressswill. A problem with the principle, however, is that it has no natura
boundary. Into which marketsis the rightholder alowed to leverage? For example, if it isefficient toraise
money by taxing real estate, then shouldn't the intellectual property be licensad collusively to red estate
owners? It is not obvious how the principle mediates between the incentive purpose of the patent grant
(the patent should not belucrative unlessit creates va ue to users) and the problem of raisng money through
efficient taxation, in whatever market that can be done most efficiently.

Maurer and Scotchmer (20044) claim that courts have implicitly addressed this problem by
aoplying aprinciplethey cal "derived reward,” which meansthat the profit can only be earned by collecting
some of the socid value created by the invention. In fact they argue that courts have employed (and
previous commentators have implicitly endorsed) three principlesthat jointly condtitute asensible guide for
adjudicating license disputes: profit neutrdity, derived reward and minimaism. Profit neutrdity meansthat
the rightholder should not be pendized for hisinability to work the patent efficiently himsdf. (Thisprinciple
may, for example, justify price-fixing inthe patent context.) Minimalism meansthat courts should not alow
terms that are unnecessary in achieving the firgt two principles. Unnecessary terms only give opportunity
for sham licenses.

The problems are compounded when a user needs many complementary licenses. Both
cross-licensaing and patent pool s can compound the concerns about competition. For adiscussion of cross
licensing, see Barton (2002); Denicolo (2002b); Merges (1996, 1999); Gilbert (2002); Lerner and Tirole
(2004). Peatent pools are generally suspect when they contain substitute technologies, but not when they
contain complements. Price-fixing by a pool that contains subgtitute patents will generdly raise the joint
pricerddivetoindividua licensng, whereas price-fixing by apoal that contains complementswill generdly
lower the joint price rdaive to individud licenang.

Asdefrom their effect on prices, crosslicenses and patent pools affect theincentivesto create and
improve technologies in other ways. The division of profit among rightholdersin the pool determinestheir
rewards. Thedivison of profit has not been the focus of the literature, but there is no reason to think that
profit will be divided as necessary to cover the respective innovators cods. Looking forward instead of
backward, if dl membersof apooal will share equaly in the benefits of new knowledge, then any member's
incentive to invest in new knowledge is atenuated. Pooling may reduce the incentives to innovate.
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The second concern of antitrust policy ishow ex antedliances (rather than ex post dliances) affect
incentivesto innovate. The officid policy of the antitrust authoritiesin thisregard is articulated in the 1995
Antitrust Guidelines for Licensing Intellectual Property (U.S. Department of Justice 1995). The
Guidelines digtinguishbetween "technology markets' inwhich firmslicenseintellectua property thet dready
exigts, and "innovation markets' in which firms compete to develop new technologies. The policy with
respect to innovation markets addresses two fears: that aliances may retard progress by reducing
competition to innovate and reduce the number of subgtitute innovations, and undermine competition ex
post in aproduct market.

The Guidelines assumethat rivdry ininnovetion generdly improveswefare—morerivary will leed
to greater investment, which will in turn produce morerapid innovation. Cf. Loury (1979), Leeand Wilde
(1980), Reinganum (1981, 1982, 1989), Merges and Nelson (1990). Rivary might, however, result in
duplication of costswithout yielding moreinnovetion, dissipating the value of innovetion (Barzel 1968; Kitch
1977; Grady and Alexander 1992; Gilbert and Sunshine 1995a). For this reason, the prospect theory of
patent policy favors non-rivalrous exploitetion of innovation opportunities, whereby an initia prospector
obtains “ breathing room” to develop the daim without fear thet rivas will preempt or sted the daim and
the inventor will be able to coordinate the devel opment process (Kitch 1977). The opportunity to license
the technology enables the inventor to contract with entities that may be better able to develop the claim.
The prospect theory thus turns importantly upon a smoathly functioning technology licensing market and
the capacity, foresight, and rationality of prospectors to coordinate the development and diffusion of the
technology.

In theory, therefore, the effects of rivary on economic welfare are ambiguous. Whether
competition promotes innovation better than coordination depends, among other things, on the nature of
the innovative process and the innovative environment. Lurking behind the disagreement is Schumpeter's
dassic 1942 book, arguing that market concentration encouragesinnovation. TheGuidelines largely reflect
the opposite view, that concentration inhibits innovetion. Thereisalarge, but inconclusive empirica and
theoretical literature on this question, originating with Arrow (1962).

The Guidelines reflect the policy of the antitrust agencies, which is not necessarily the law as
interpreted by the courts, which apply arule of reason standard. Cost efficienciesthat might be consdered
indude delegating effort to the more efficient firms (Gandd and Scotchmer 1993), sharing technica
information that might be hidden if firms compete (see Bhattacharya et a. 1990, 2000; Brocas 2004),
sharing spillovers of the knowledge created (see Katz and Shapiro 1987; d Aspremont and Jacquemin
1988; Kamien, Muller, and Zang 1992; Suzumura 1992; Aoki and Tauman 2001), or avoiding duplicated
costs. See the appendix to Hoerner (1995) for a compendium of early cases in which courts and the
agencies have made judgments about the relative merits of various arguments, and adso Gilbert and
Sunshine (1995a, 1995h).

Turning to the second concern — that dliances might undermine competition ex post in product
markets — mergers or other aliances can lessen competition where the combined enterprise develops a
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angle product where the separate entities would have developed competing products. Evaluating the
welfare effects of such aliances puts courtsin the difficult position of predicting what types of intellectua
property the members of a proposed dliance would develop absent the merger. The firms that propose
to mergewill presumably not announcethet they woul d otherwise devel op noninfringing subgtitute products.
Instead they will argue that competition will be wasteful and duplicative, and that only onefirmwill, in the
end, have aviable product. Given thisincentive to dissemble, the agencies and the court might rightfully be
skeptical. Cf. Shapiro (2003).

Related issues arisein the rules governing standard-setting organizations, patent pools, and cross-
licenaing agreements. Such agreements can promote consumer welfare by facilitating innovation in network
indudtries and facilitating the development of products incorporating the most advanced technologies or
where different entities hold mutually blocking patents (Barton 1997; Lemley 2002 (standard-setting
organizations); Shapiro 2001; Lerner and Tirole 2004 (patent pools); Merges 1996 (patent pools;
copyright collectives); Besen, Kirby & Salop 1992). Given thetransaction costsof licensing (including the
costs and delays in resolving disputes about intellectud property rights) and the importance of
gtandardization in many markets, such indtitutions can play a critica role in promoting innovation and
commerce. Nonetheless, like any agreement among competitorsthat can exclude competitorsand potentia
entrants, such licensng must be scrutinized to ensure that the pro-innovative benefits outweigh the anti-
competitive cods.

|.G. Organization of Industry

The organization of industry can affect the incentive to do R& D, and, in reverse, the task of doing
R& D can be areason that industry wantsto reorganize. In this section we discuss (1) the Schumpeterian
(1942) hypothesis relating to monopoly and innovation, (2) the role of employment relationships,
geographic concentration of innovation resources, and contracting patterns in promoting innovetion, (3)
patent races and aliances such asresearch joint ventures, (4) systems competition and network industries,
and (5) the open source movement.

Much of the research on the role of industry structure on innovation traces back to Schumpeter’'s
(1942) hypothesis, based largely on empirica grounds, that large, monopolistic firmsare moreinnovaive
thansmall, competitive firms because of their superior ability to marsha resourcesfor large R& D programs.
The hypothesis, if true, has threeimportant implications. Firg, if large firms have an exaggerated incentive
to do R& D, then R& D perpetuates monopoliesrather than controlling them. But thisisnot necessarily bad
if more monopoly meansmore progress. Second, if monopolists have more incentive than rivasto patent
close subdtitutes, as suggested by Gilbert and Newbery (1982), then the andlysis of patent breadth
summarized in the section on policy levers may be moot. The andysisis based on competition between
riva patentholders, which is not rdevant if patents on subgtitutes are likely to be held by a single firm.
Third, if 9ze increases the incentive to innovate, then an antitrust anaysis based on rule of reason would
be less hodtile to merger among innovative firms than otherwise.
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Subsequent empirical and theoretica work of the Schumpeter hypothesis has proven inconclusive.
Survey research by Levin et a. (1987) and Cohen et a. (2000) suggests a much more complicated
relationship between market structure and innovation than suggested by Schumpeter. On purdly theoretica
grounds, Arrow (1962) showed that monopoly can reduce the incentive to invent, while a the sametime
meakinginvention morevauable. Supposethat theinnovation in questionisacost-reducing innovation, and
suppose that the cost reduction is so large that the innovator will become a monopolist even if the market
was previoudy competitive. Compare the following two Stuations: Prior to the innovation, the innovator
operatesin a perfectly competitive market, or, prior to the innovation, he is dready a monopolist. Then,
contrary to Schumpeter's hypothesis, the incrementd profit that the innovator earns by innovating islarger
if he begins as a comptitor than if he begins as monopolist. This is because, as a monopolist, he would
have earned some profit in any case. On the other hand, the gain in consumers surplus is larger if the
innovator sarts as a monopoligt, Shce consumers then started with dready high prices. Thus, when the
innovator begins asamonopolis, innovation creates|ess profit and more consumers surplusthan when he
begins asacompetitor. Asaconsequence, it may be optima to offer greater profit incentives, e.g., through
patent life, but there is no way to achieve that, since intellectua property rights cannot depend on market
structure.

This inquiry relies on the notion tha there are commonly known opportunities to produce
knowledge (the "production function” mode!). If idess are scarce, then patents on subgtitute technologies
are lesslikely to become concentrated as aconsequence of incentives. Sincethereisonly one monopolist
and many rivas, ariva ismorelikdy to think of any given competing product than the monopoli<.

Employment conditionsaswell asthe geographic concentration of industry can have astrong effect
on the pace of innovation. In comparing Northern Cdifornia's Silicon Valey to Boston’s Route 128
corridor, which were comparably positioned to lead the digital technologica revolution, Saxenian (1994)
found that Silicon Vdley’'s free whedling culture of encouraging exchange of information and mobility of
labor across companies proved more successful than Route 128's more proprietary, staid, and vertically
integrated business ethos. Cdifornid's legd limitations on non-competition agreements as well as its
competitive venture financing network fostered sustained rgpid technological progressand relatively stable
economic growth, defying the predictions of product cycle theory (positing that regionsfollow a pattern of
innovation, growth, maturation and scale production, and ultimate decline as production shifts to other,
lower cost regions) and the production-function model of knowledge crestion.

Thus, the organi zation of industry hasimportant impacts on the success of R& D and the discovery
of knowledge. In reverse, intellectud property also affects the organization of industry, in sometimes
aurprising ways. Of these we mention three: the incentive for competitors to collaborate in research, the
organization of network industries, and the open source movement.

Muchof the earlier economicsliterature was devoted to sudying patent races, eg., how many firms

would enter arace, how intensively they would compete, and at what point there would be a shake-out.
Aspects of theintellectua property environment thet affect these matters are the private value of the patent
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right (Loury 1979; Lee and Wilde 1980; Dasguptaand Stiglitz 1980a, 1980b; Tandon 1983; Reinganum
1982, 1985, 1989; Wright 1983; Denicolo 1996), legd details such aswhether interferences are resolved
in favor of the firg firm to file or firg to invent (Scotchmer and Green 1990), the degree of spillover in
knowledge that will occur after theinvention (Katz and Shapiro 1987; d'Aspremont and Jacquemin 1988;
Kamien, Muller and Zang 1992; Suzumura 1992; Aoki and Tauman 2001), whether the firms can learn
from observing each other's investment drategies, either about the other firm's research efficiency (Choi
1991) or the other firm's private information about the vaue of the objective (Minehart and Scotchmer
1999), and whether licensing would occur to prevent it (Gdlini 1984; Gallini and Winter 1985; Shapiro
1985; Rockett, 1990).

We mentioned a the outset that one of the defects of intellectud property as an incentive
mechanismisthat theinvestmentsit incites might not be efficient. First, the private return to entering a patent
raceisdifferent fromthesocia return. Second, the patent race does not aggregate or usethefirms private
information about their relative efficiency or the vaue of the investment (Gdlini and Scotchmer 2002).

Withrespect to thefirst point, part of the entrant's reward is atransfer from the other participants.
When the entrant's probability of winning goes up, the other firms probabilities of winning go down. To
the extent that these effects are offsetting, entry crestes a benefit for the entrant, but not for society as a
whole. Thus there may be too much entry. There will dmost certainly be too much entry if the private
vaue of theright isequd to the socid vadue. There may dternatively be too little entry if the private vdue
of the intellectua property right is low rdative to its socid value, or if the innovation will creste
unappropriable, but beneficid, spillovers among firms.

The other inefficiencies that arise in patent races are due to the imperfect sharing of information
about codt efficiency or the vaue of the objective, an unwillingness to disclose intermediate steps of
progress (Scotchmer and Green 1990), and an unwillingnessto share technicd information (Bhattacharya,
et a. 1992). Many of these inefficiencies can be solved by forming ajoint venture to share information of
the various types, and thus adlocating R&D effort efficiently. This problem has been sudied in various
contexts using the methods of mechaniam design (Bhattacharyaet d. 1992; Gandal and Scotchmer 1993;
Brocas 2004).

Collaborations among innovative firms through merger or ajoint venture can have the beneficid
effect of avoiding the inefficiencies of a patent race. However they can aso be anticompetitive, and are
therefore a matter for antitrust scrutiny, regardless of whether the firms have market power in a product
market.

Systems competition has come to play acritical role in the digita technology fidd (Matutes and
Regibeau 1992; Katz and Shapiro 1986; Farrell and Klemperer 2004). A "system” has complementary
pieces, such as a computer operating system and compatible software. The distinguishing aspect of a
"gystemn," as opposed to other complementary products, isthat thetwo pieces of the product must be made
compatible by somekind of interface. There are three features of a system that might be protected with
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intellectud property: the hardware (platform), theinterface, and the software (gpplications). Which, if any,
should be protected?

When the interface is itsdf proprietary, the system is caled "closed,” and otherwise "open.”
Whether or not the platform and applications are also protected, open and closed interfaces lead to
different market structures. With open interfaces, firms may enter on both sides of the market to create
products compeatible with the complementary ones. With closed interfaces, the two sides of the market
must be supplied by an integrated firm, namely, the firm that controls the interface. This control may be
exercised by licensing the right to make competible applications, perhaps with an exclusive dedling clause.

Especidly in the context of network effects, a proprietary interface may become an important
determinant of market structure. Network benefits arise when the value of using the system increases with
the number of other users. As a consequence of network benefits, the market may "tip" to a single
integrated system, such asthe Microsoft Windows operating system and gpplications. Thethrest of tipping
isreinforced if an entrenched platform owner has more incentive to increase the number of gpplications
because he has more customers.

With an open interface, asystem is not likely to remain under integrated ownership, due to entry.
In contrast, due to the tipping phenomenon, aproprietary interface can create market power and profit far
beyond the value of any socid vaue it provides. Indeed, the interface can be entirely arbitrary, and not
have any socid value at dl. Protection of theinterface thus servesavery different economic purpose than
protection of the intellectud property in operating systems or gpplications.

It seems natura to protect the innovations on the two sides of the market (platforms and
applications), since they represent the costly and crestive endeavors for which intellectua property is
intended. If both sdes are adequately protected, there is no need to protect the interface as well. The
resulting open market structure would be smilar to any market with complementary goods. However, this
outcome may be difficult to achieve. The interface may be protectable under copyright or patent law,
athough sirong economic arguments can be made on the basis of network economics that the thresholds
for such protection should be quite high and that rights should not be exclusive. See Menedl| (1987, 1989,
1994, 1998b, 2003); Cohen and Lemley (2001); O’ Rourke (2000). Even if such protection is not
available, interfaces may be protected through encryption (and trade secrecy). Depending on the
complexity of the encryption, reverse engineering may be an antidote subject to the limitations of anti-
circumvention constraints (Samuelson and Scotchmer 2002). For an analysis based on protection of
interfaces, rather than the two sides of the market, see Farrell and Katz (1998).

The open source movement has developed in part as a response to the constraints of closed
gystems (McGowan 2001; Benkler 2002, 2004). The movement developed in the computer software
industry around programming efforts to develop the Apache web server and the Unix operating system,
under the name Linux (Raymond 2001; Lerner and Tirole 2000). It employs intellectud property
protectionin an unconventional manner: asameansof precluding innovators building upon the open source
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platform from asserting intellectua property right to exclude others.  In addition to this precommitment
attribute, the decentralized, collaborative innovation process underlying open source devel opment provides
advantages in addressng the myriad complex manifestations of flawed (“buggy”) computer code. With
more eyes and more uses, more bugs will surface, and those who find them can easily rewrite the code to
fix them. Users may find it convenient to develop the code for their own idiosyncratic purposes, but the
socid vaueis much larger if the same code can dso be used more broadly. The open-source movement
exploitsthis potential by ensuring that al innovatorsin the open-source community make their source code
avaladle.

From the point of view of intdlectua property, the open source movement is interesting because
iS uses copyright for a purpose opposite to its customary one, thereby spawning the term * copyleft.”
Through the use of aform of copyright license, a software developer can make his code available under
alicense which alows access and does not require royalties, but requires, for example, that the user make
his own derivative product available on exactly the sameterms. Suchlicensesarecaled "vird" -- products
areinfected with a sef-replicating term that cannot be shaken by creating anew product. Inthisway, the
community keeps the code open, observable, and useful to abroad community.

Who, in the end, paysfor dl this code if no one pays roydties? Lerner and Tirole (2000) stress
career concerns coupled with persona uses, but admit that the economic model swe currently have are not
wdll adapted to explaining the phenomenon. None of the four model s of the creative environment identified
at the outset seems suitable. As stressed by von Hippd (2001), the system seems to work best in an
environment where at least some developers have in-house uses. It is hard to see how it would work for
grictly amassmarket. Thetwo most important examples, Apacheand Linux, are notably lessuser friendly
than ther rivas in the mass market, e.g., the Microsoft server and Microsoft Windows operating system.

Recent developments, however, suggest thet traditional industry players may well see support for
open source software as a means of dethroning Microsoft from its long-standing monopoly position
attributable to its widely adopted proprietary operating system products. The open source community’s
pre-commitment to non-proprietary software development crestesameansfor commercid enterprisesthat
can profit from complementary products (hardware) and service businesses (such as consulting and
maintenance) —including IBM and Hewlett-Packard, aswell as newer companies such as Red Hat which
gpecidizesin supporting Linux —to move outside of the shadow of Microsoft’ sinfluence and compete more
effectively in other computer business sectors (Merges 2004b). Such “ property preempting investments’
may be a successful commercid business srategy.

Biomedicine is another relm where industry has organized to cut back on the exercise of
intellectua property rights. Biomedicine has become heavily reliant on data and databaseswhich contain
gene sequences that may be patented or protected as trade secrets. Science as awhole is more efficient
if researchers can share the data produced by others. Licensing such data piece by piece would impose
prohibitive transactions codts. Instead, researchers are experimenting with collaborative business modds
to assemble the data into databases. In the SNIP consortium, they have renounced intellectua property
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rights atogether (Merges 2004b; Maurer 2003).
H. Comparative Analysis. Intellectual Property versus Other Funding M echanisms

Public and private funding mechanisms for R&D (and for crestive works, to alesser extent) have
adways exiged s9de by sde. In the U.S,, the share of R&D funding provided by the public sector has
seldom dropped below a third in the last haf of the twentieth century, and in 2000 was about 26%
(Nationd Science Board 2002). In most OECD countries the public share has been closer to half.
Between the 19th century and the late 20th century, public funding has shifted from a system of ad hoc
initidivesto aroutinized system based predominantly on peer review, with researchers competing for large
federal budgets alocated before the recipients are named.

Since public sponsorship can reduce the redtrictions on use that afflict intellectua property, and
perhaps improve the way that R&D is organized, why isnt al R&D funded by the public sector? What
accountsfor themix between public and privateincentives? Wereturn to those questions after commenting
on the varigty of public funding mechanisms currently in use.

A public funding mechanism that has been used more or less continuoudy throughout higtory is
direct government employment of researchers. Thisis a system with obvious virtues when the sponsor is
the only beneficiary of the resulting knowledge, or the benefits cannot be appropriated by a commercid
vendor. However the defects of this system are many. Perhaps most importantly, it does not make use
of the imagination that is widely dispersed in the population, and does not recognize that, for any given
research task, some other party may be better equipped to performit. It isan odd conception of research
that starts fromthe premise that we know what we want to discover, we know how to discover it, and we
know who can achieveit a least cost, namely, our employee. Inwhat senseisthat promoting discovery?
In-house research will work rather badly in the ideas model, but much better in the model of induced
change and the production-function modd, since the investment opportunities are commonly known.

Like in-house research, prize systems dso have along higtory, continuing to the present. Prizes
share several important features with patents. On the virtues side, they can attract investments from
unexpected quarters, but on the defects sde, will not reliably delegate the research effort to the most
efficent firms. Prizes avoid deadweight loss, but prize authorities have two challenges that patents
automaticaly avoid: the problem of choosing the vaue, and the problem of making it credible that they will,
in fact, award the prize.

Of course, depending on what is observable, the flexibility to choose prize values can create an
improvement over patents. A unifying themeisthat, if aprize giver can base the prize on the value of the
innovation, then he should do o, and prizes may dominate intellectua property rights (Wright 1983; de
Laat 1996; Kremer 1998; Scotchmer 1999; Gallini and Scotchmer 2002; Shavell and Van Y perde 2001;
Abramowicz 2003). Observations of the value can take many forms. Foray and Hilaire-Perez (2000)
discuss how the silk-weaving guild in 18"-century L yons used a prize committee to make judgments about
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vaue direction. Kremer (1998) arguesthat the va ue can be observed ex post by auctioning apatent right,
and completing ded (transferring the patent right) with smal probability, otherwise putting the invention in
the public domain and giving areward. Shavell and Van Y perde (2001) suggest that the reward giver can
link the reward to sdles. Of courseit may bemore sensibleto link the prizeto the expected costsinstead,
and in this sense, prizes are more flexible than patents.

Maurer and Scotchmer (2004b) categorize prizesastargeted and blue-sky. For targeted prizes,
suchasthe onesthat were offered for solving the problem of longitude (Sobel 1995), it isnatura to assume
that the sponsor, being the one to post the prize, hasagood ideaof the socid vaue, and canlink the prize
to it, or dternatively to the expected costs of achieving asolution. For blue-sky prizes, it isharder totailor
the prize to ether cost or vaue. Blue-sky prizes are given for achievements that were not anticipated by
the sponsor, so the prize cannot be established in advance.

Prizes can only work if the prize giver can commit not to renege, and will work best if the prize,
like a patent, can increase with the socid vaue of the invention. However codts are extremey hard to
measure, especialy when different inventions are supported with the same overhead and research projects
have risky outcomes. Three possihilities for how to accomplish this are (i) to offer the prize againgt a
backdrop of patents (Kremer 1998), (ii) to structure the mechanism as a contest (Che and Gale 2004),
and (iii) to link the prizeto performance standards aswas sometimes doneat Lyons. In addition, of course,
there must be some means to ensure that the prize giver does not renege.

With patents as a fdlback option, an inventor would not accept a prize less than the patent vaue.
The prize vaue will thus be linked, like patents, to the value of the innovation. However, the prize giver
must have some means to discover the value. A scheme suggested by Kremer (1998) is for the prize
authority to take possession of the patent. Theinventionisput up for auction, dthoughit isawarded to the
highest bidder with only small probability. In most cases, it is dedicated to the public. But the small
probability the patent istransferred to the highest bidder providesincentivesfor honest bidding, whichyieds
the reward amount paid by the prize authority to theinventor (regardiess of whether theinvention isgranted
to the highest bidder).

A contest is aprize coupled with acommitment to give away the money, e.g., through the by-laws
of afoundation or atrust. The commitment overcomes the problem of reneging. Nobd prizesarein that
category. Contests can be structured so that the reward reflects costs instead of vaue. In the contest
described by Che and Gale (2004), the contestants bid againgt each other before investing, making
contingent contracts with the sponsor for what he will pay, conditional on choosing each contestant's
invention ex post. The price only depends on which invention is chosen, and is thus easy to enforce.
Because the firms compete on the contingent contracts, and will only be paid if chosen, they have an
incentive to keep the contingent price low in order to be chosen. On the other hand, if afirm ddiversa
worthless innovation, the innovation will not be chosen even a alow contingent price. Such contests are
sometimes called prototype contests, and they have been used by the U.S. Air Force, for example, in
procuring fighter jets.
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Prizesand contests sharewith intellectual property theinconveniencethat theinventor isrewarded
ex post rather than ex ante, and must thereforefind funding. Government grantsareafunding sysem that
overcomesthis problem. Of the R&D that is funded by the federal government, only about a quarter is
performed in government laboratories. More than hdf of the Nationd Indtitutes of Hedlth budget and
amog dl of the Nationd Science Foundation budget is given out as grants. Even the nationd labs, which
used to be funded directly by the Department of Energy, now compete for funds in peer-reviewed grant
processes. The government grant process improves on in-house research in that it taps into the scarce
ideas likely to be found €l sewhere.

As an incentive mechaniam, the problem with grantsis that applicants may propose research they
cannot accomplish or wastes the funds.  Since the whole point isto pay the costs of research asthey are
incurred, grant-giving organizations do not take the money back if theresearch fails, and havelittlerecourse
if the grantee wastes the funds (other than costly monitoring). But despite the limitations on oversight, the
repetitive nature of grantsmanship exertsadiscipline. A researcher can be cut out of the system if he does
not deliver the research results he promised. For highly productive researchers, thisthreat will keep them
honest, dthough the system will be more costly than if oversight could be exercised directly (see Maurer
and Scotchmer (ch 8 of Scotchmer 2005h)).

Findly, again following Maurer and Scotchmer, chapter 8 in Scotchmer (2005b), we turn to the
"hybridization” of public and private ingtitutions in the late 20th century. In year 2000 in the U.S,,
approximately 75% of tota R& D was performed by industry, but only about 68% was funded by industry
(NSF 2002). Mogt of the rest was made up by the federa government. For most of the 20th century,
more federa funding has gone to private firms than to universties, mostly from the Departments of Energy
and Defense.

Not only isthe private R& D sector infused with public money, but the public R& D sector isaso
infused with privatemoney, at least if oneincludesuniversitiesand nationd labsaspart of the public sector.
That is, public and private funds are blended both in private industrid laboratories and in laboratories that
have traditionally produced knowledge dedicated to the public. Further, the outputs of federally funded
research are increasingly patented and exploited by the private sector under legidation enacted in the
1980's (the 1980 Bayh-Dole Act for universities, the 1980 Stevenson-Wydler Act for nationa labs, and
the 1984 Technology Transfer Act, authorizing the creation of cooperative research and devel opment
agreements (CRADAS) (Mowery et d. 2001). Thishasturned out to be highly controversd. What isthe
rationde for subsdizing research that will ultimately be subject to intelectua property rights? Why give
intellectua property rights on publicly funded research? The purpose stated in the Bayh-Dole Act is "to
promote utilization of inventions arisng from federally supported research or development ... without
unduly encumbering future research and discovery™ (Section 200). On the basis of thislanguage, one might
guess that the rest of the Act prohibits patenting, Snce patenting gives the right to restrict use. To the
contrary, the point of the Act isto authorize patenting. The Bayh-Dole Act rests on the unlikely premise
that the best way to diffuseinnovationsisto alow exclusonson use, subject to limited and rarely exercised
“march in” rights (Eisenberg 1996; Mikhail 2000; Kieff 2001b).
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Thiscontradiction isusudly reconciled by posting thet, without protection of the underlying science,
firns will not make the collaterd investments required to commercidize it. But it is a wdl established
principle of patent law that improvements and new uses arethemsalves patentable. If so, thisargument has
no force. In any case, as many have argued, e.g., David (2003), Scotchmer (2003), Lemley (2004), it
would be better to fix the thing that is broken (patent law) than to compromise open science.

We know of only one other judtification for the policies that authorize private firms to leverage
public money toward ownership of vauable intelectua property. Many gifts from the private sector are
like matching fundsthat industry givesin returnfor intellectud property rights. Becauseindustry can choose
what to match, this system sdlects the projects that arelikely to be commercidly vauable, and thus serves
the two purposes of dlowing the public to subsdize expensve research while a the sametime getting the
benefit of private expertise in screening investments (Maurer and Scotchmer 2004a).

The controversy over patenting discoveries in the university is not new. Such patenting has been
going on sincethelate 19th century, at least for discoveriesthat were not funded by federal grants (Mowery
and Rosenberg 1998).

|. International Treaties

I nstudying the optimal design of intellectua property, economigstypicaly assumethat the objective
isto maximize consumers surplus plusinventors profit net of development costs. But whose consumers
aurplus and whose profits? Externalities and profit flows across borders change the design problem.
Domedtic inventions create consumers surplusabroad, and if protection isavailable abroad, aso generate
profit; for empirical evidence, see Alston (2002), McCaman (2001). In reverse, a strengthening of
domestic protections will create an outflow of profit. How does this change the design problem?

The profit flows and externalities are governed by internationd tregties. Tregties create two types
of obligations. for nationa treatment of foreign inventors and for certain harmonized protections. Nationd
trestment means that foreign inventors receive the same intellectual property protection as nationa
inventors, while harmonization means that the countries have agreed on at |east some aspects of what will
be protected. Otherwisedl countriescould have different protections. Thesereciproca obligations affect
the rewards to innovation, the balance of trade, and foreign direct investment (Maskus 2000a, 2000b).
About half of American and European patents areissued to foreign inventors, and about 20% of Japanese
patents (European Patent Office 2002a, 2002b). Thetreaty obligationsa so extend to copyright, athough
there are no anad ogous adminigrative data that would alow us to asess their importance.

If the only objective is to minimize the deadweight loss of achieving a given amount of profit, then
innovations should be protected in markets where the profit-to-deadwel ght-lossratio is highest (Scotchmer
2004b, chapter 11). If thisratio is the same everywhere, then it does not matter for total deadweight loss
where the profits are earned. However it obvioudy matters for equity. In any case, there is no policy
maker with worldwide authority to make these decisons. Three arrangements have been tried: autarky,
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nationa trestment with independent choices of protections, and harmonized choices.

The first tregties to create reciproca obligations for nationd trestment of copyrighted works and
patented inventionswere the Berne Convention and Paris Conventioninthe 1880's. It wasnot for another
100 years that dgnificant strides toward harmonization were made, culminating in the 1994 TRIPs
Agreement (Trade Related Aspects of Intellectuad Property). In the meantime, the treaties, which had
begun with about a dozen members, had grown to about 140 member States.

By autarky, we mean that each country protectsonly itsown inventors. Autarky wasthe norm prior
to the treaties of the 1880's. The main problem with autarky is that the market in any smal country may
be too small to cover the costs of innovations. If not, however, autarky can be agood system. Because
inventorsare protected wherethey are domiciled, and not e sewhere, inventorsin different countries create
reciprocal externdities. If the countries are more or less commensurate in Sze, these externalitiesmore or
less offset each other. On the other hand, autarky may not provide enough incentive. Reciproca nationa
trestment is a solution.

However, with nationa treatment, the fair solution where each country protectsitsown innovators
is no longer possible. A jurisdiction can either protect a subject matter for both domestic and foreign
inventors, or it can freeride, letting itsinventors be rewarded aboroad. Thereisno intermediate possibility
(Scotchmer 2004a). For asubject matter that acountry chooses not to protect, its own consumers get the
benefit of competitive supply, not only of its own inventions, but aso of inventions made abroad. 1n the
meantime, itsown inventorscollect profit in foreign markets. Freeriding eventualy led to the harmonization
effort of TRIPS.

Suppose then, that the jurisdictions embark on a harmonization effort to coordinate their
protections. One possibility is that they will Smply harmonizeto the efficient regimethat aglobd optimizer
would choose (Grossman and Lai 2001). However, since there is no one in charge of a globa
optimization, it is more likely that individua countries will argue for harmonizations that serve their own
interests (Scotchmer 2004a). The harmonization that arises in actudity will be a negotiated solution from
these preferred outcomes, and there is no presumption that they will be efficient. These papers conclude
that harmonization will generdly increase protections and that countries that advocate stronger protection
(either more subject matters or longer protection) are those that either have large markets or are more
innoveive.

Intheactud TRIPS negoatiation, it wasmainly thelarge, innovetive countrieslikethe U.S. that were
behind the expansion of protections. Thiswas gpparently dueto their innovativeness, and not dueto their
gze. Infact there are amdl, innovative countries like Switzerland that were equaly behind the expansion.

Findly, it isworth naticing how the public sector fitsinto thisanalyss. Whether domesticR&D is

funded by private inventors or public sponsors, domestic discoveries create externdities for foreign users.
The externdities are greater with public sponsorship, snceforeign userswill pay competitive pricesrather
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than proprietary prices (assuming that intellectua property rights are not asserted by the public sponsor
abroad if not asserted at home).

However, in choosing their policies, domestic policy makers are presumably not influenced by the
benefitsthey confer on foreign users. They are more likely to be influenced by the prospect of repatriating
some of those benefits as profit. The prospect of profit can shift the palitica baance in favor of private
funding mechaniams, and causeinnovative countriesto arguefor protecting innovationsthat might otherwise
be judged suitable for the public sector (Scotchmer 2004b).

The tredties that have evolved leave scope for nationa autonomy. The harmonizations generaly
specify minimum required protections, but do not prohibit sronger ones. But whether stronger domestic
protections can survive the internationd trading arena, especidly in the digita age, is unclear. Protected
products can typicaly be sopped at a nationd border, so that a rightholder can control its distribution
domedticdly, evenif notintheinternational market. However, for other types of intellectua property, such
as research tools that can be used abroad to create products patented at home, the absence of foreign
protection may undermine domestic protection aswell. See Samuelson (2004).

[1. Protecting Integrity of the Market

The second principa branch of intellectud property protection —relating to trademarks and unfair
competition — focuses upon the quaity of information in the marketplace. Quite unlike patent, copyright,
and trade secret law, trademark law does not protect innovation or cregtivity directly. Rather, it amsto
protect the integrity of the marketplace by prohibiting the use of marks associated with particular
manufacturersin ways that would cause confusion asto the sources of the goods. 1n so doing, trademark
law reduces consumer confusion and enhances incentives for firmsto invest in activities (induding R& D)
that improve brand reputation. Thisfunction, however, ispart of alarger framework of lawsand inditutions
that regulate the quaity of information in the marketplace.

The fact that trademark law does not directly protect technology or works of authorship does not
mean that trademarks do not have sgnificant value. The market value of most companies lies
predominantly inthe goodwill of the brand (e.g., Coca-Cola, Microsoft, Google). Although such goodwill
is intertwined with the physica and other intangible assets of the trademark owner, thereislittle question
that trademarks play a criticd role in the vaue of many companies and that licensing of trademarks has
become a mgor businessin and of itself.

[1.A. The Economic Problem

The efficiency of the marketplace depends criticdly upon the quaity of information available to
consumers. Inmarketsin which the quality of goodsare uniform or easily ingpected a thetime of purchase,
consumers can determine the attributes themsel ves and no information problem arises. In many markets,
however — such as used automobiles, computers, watches, aswell as designer handbags— an information
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asymmetry exigs: sdllerstypicaly have better information about the products or servicesbeing offered than
buyers can readily ingpect (Economides 1998; Akerlof 1970). Unscrupulous sellers will be tempted to
make false or mideading product clams or copy the trademark of ariva producer known for superior
quality. It isoften easier to copy atrademark than to duplicate production techniques, qudity assurance
programs, and the like. For example, two watches that ook the same on the outside may have very
different mechanica features, manufacturing quality, and compostion of materias used.

Proliferation of unreliableinformation in the marketplace increases consumers costs of search and
distorts the provison of goods. Consumers will have to spend more time and effort ingpecting goods,
researching the product market, and actudly testing products. Manufacturers will have less incentive to
produce quality goods as others will be able to free-ride on such reputations. In markets for products
where qudity is costly to observe, high quaity manufacturers may not be viable in equilibrium without
effective mechanismsfor policing the source of products and the accuracy of clamsregarding unobservable
product characterigtics.

Severa mechanisms are availableto provide and regulate market information: (1) deceit and fraud
common law causes of action and privately enforced consumer protection statutes; (2) public regulation
and public enforcement of unfair competition laws; (3) trademark, fase advertisng, and deceptive
practices/unfair competition laws, (4) industry sdf-regulation and certification organizations, and (5)
consumer information inditutions. Since our focus is on intellectud property law, we begin with an
overview and andyssof trademark and rel ated private bodies of unfair competition law. Inmany markets,
trademarks provide asmple, quick, and effective means of communicating vauable product information.
We conclude by discussing the role of trademark and unfair competition laws within the broader range of
mechanisms for protecting the informationa integrity of the marketplace.

[1.B. An Overview of Trademark Law

Trademarks have been in existence for nearly as long as commerce itsalf. Once economies
progressed to the point where amerchant class speciaized in making goods for sale or barter, the people
who made and sold clothing and pottery began to “mark” their wares with aword or symbol identifying
the maker. Theseearly marks served severd functions, including advertising, proof of the sources of goods
(of relevance to resolving ownership disputes), and as an indication of the quality of goods. Modern
trademark law has retained these functions. Trademarks reduce information and transaction cogts in the
marketplace by adlowing customers to gauge the nature and quality of goods before they purchase them.
Consumers rely most on trademarks where it is difficult to inspect a product quickly and cheaply to
determineits qudity.

Trademark law facilitates and enhances consumer decisions and encouragesfirmsto supply quaity
products and services by protecting means of designating the source of commercia products and services.
Thus, a trademark does not “depend upon novety, invention, discovery, or any work of the brain. It
requires no fancy or imagination, no genius, no laboriousthought.” (Trade-Mark Cases, 100 U.S. 82, 94
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(1879)). Rather, trademark protection is awarded merdly to those who were the first to useadidinctive
mark in commerce. In trademark parlance, the senior (that is, first) user of a mark may prevent junior
(subsequent) users from employing the same or a Smilar mark in such a manner as to cause &'likelihood
of confusion” among consumers as to the source of the goods or servicesin question.

Traditiondly, there has been nothing in trademark law analogous to the desire to encourage
invention or cregtion that underlies patent and copyright law. There is no explicit federd policy to
encourage the cregtion of more trademarks. Rather, the fundamentd principles of trademark law have
developed from two tort-based causes of action: the tort of misappropriation of the goodwill of the
trademark owner and the tort of deception of the consumer. In this sense, trademarks should not be
thought of as*“property” rightsat dl. Rather, they are rights which are acquired with use of atrade mark
in commerce® and derive protection based onthelikdihood of indirect harm to potential purchasersof the
trademark owner’s products.

More recent legidation and severd lines of cases, however, have introduced more of a“property”
dimension to trademark law. Under the Federal Trademark Dilution Act of 1995, owners of “famous
marks’ may now prevent others from using their marks even in contexts in which there is no likelihood of
consumer confusion. (Severd states had previoudy enacted anti-dilution legidation.) Congress sought to
protect such marks from blurring —the erosion of the distinctive qudity of amark through its adoption and
use across a variety of product markets unrelated to the ong(s) in which it developed fame — and
tarnishment — uses that reduce the mark’s positive association. The Act exempts uses in comparative
advertisng, noncommercid settings, and news reporting so as to address First Amendment concerns.

With the rise of the Internet and the establishment of afirst-come, first-served registration system
for domain names, so-called “ cybersguatters’ began registering the trademarks of othersand either seeking
to extort payments in exchange for transfer of the domains, offering such marks to competitors of the
trademark holders, or setting up their own websites at these locations as a means of atracting business.
The Anticybersguatting Consumer Protection Act, passed in 1999, imposes ligbility for registering,
trafficking in, or usng adomain nametheat isidentica or Smilar to or dilutive of atrademark with bad faith
intent to profit.

Chart 1l summarizesthe principa attributes of contemporary trademark law.

Chart 11

® The Trademark Law Revision Act of 1988 changed this generd principle in an important
respect. Under that Act, it is now possible to register and protect atrademark based on an intention
to use that mark in commerce within the next three years. 15 U.S.C. § 1051(b) (1988). Filing an
Intent to Use application enables the applicant to establish a congtructive priority date prior to actud
use s0 long as the gpplicant proceeds to use the mark in commerce within the prescribed window.

-60-



TRADEMARK

Underlying | perpetud protection for digtinctive nonfunctiond indications of origin of goods and

Theory services in order to protect consumers againgt confusion in the marketplace

Sour ce of Lanham Act (federd); Sate gatutes, common law (unfair competition)

Law

Subject trademarks (any designation of origin —including words, dogans, symbols, sounds,

Matter color); service marks; certification marks (e.g., Good Housekeeping Dedl of
Approva); collective marks (e.g., Toy Manufacturers of America); trade dress
(product configuration and packaging)

Limitations | no protection for functiond features, descriptive terms or geographic names
(unless they have acquired (secondary) meaning — consumer recognition and
association with a specific source), mideading aspects of marks, or names that
have become “generic” — become associated with a genera product category
unconnected with any particular source (e.g., thermos)

Reqtsfor priority (first to usein commerce); digtinctiveness, acquired (secondary) meaning

Protection (for descriptive and geographic marks); use in commerce (minimal)

Processfor | Usein commerce (or filing of intent to use application (establishing priority date)

Obtaining and subsequent use). Regidration is optiona, but confers various benefits

Protection (establishes prima facie evidence of vdidity (i.e., shifts burden of proof to
defendant), constructive knowledge of registration, federa jurisdiction, mark
becomes incontestable after 5 years of continuous use (i.e., cannot be found to
lack secondary meaning), authorizes treble damages and atty fees, and right to bar
imports bearing infringing mark)

Examination (prior art search, assessment of requirements for protection)
conducted by Trademark Office examiners.

Full opposition process for federdly registered marks.

Maintenance fees for registered marks.

Scope of protection againgt uses that create a“likelihood of confuson” among an

Protection appreciable number of reasonably prudent consumers; dilution of famous marks;
regigtration, with bad faith intent to profit, of domains namesthat are confusngly
smilar to trademarks, fdse advertisng

Duration perpetua subject to abandonment or loss of digtinctiveness (genericide)

Marking Notice (® for federd registration, ™ K otherwise) optiond, but confers benefits
(burden of proof, remedies)

Rights of truthful reflection of source of product; fair and collatera use (e.g., comment, news

Others reporting, compardive advertisng)
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TRADEMARK

Costs of registration search; marking product (optiond); litigation costs

Protection

Licensing no naked licenses (owner must monitor licensee); no sales of trademark “in gross’
and (i.e., without accompanying goodwill of associated manufacturer or service

Assignment | provider); licenses cannot be assigned without licensor consent

Remedies injunction; accounting for profits, damages (potentidly treble); attorney fees (in
exceptionable cases); seizure and destruction of infringing goods; crimind
prosecution for trafficking in counterfeit goods or services

Trademark law thus consists of two principa branches. The traditiond and <till most important
formof trademark protection provides remedies againgt the use of trademarksin waysthat cause confusion
inthe marketplace asto the source of goodsand services. Passing off or counterfeit goods—the marketing
of goods displaying another’s mark without authorization — represents the classc and most common
example of trademark ligbility. Anti-dilution protection — a second and more recently developed branch
of trademark protection — protects famous marks against some forms of non-confusing usesof trademarks.
The economic rationaes for these forms of trademark protection differ and hence we take them up

separately.
[1.C. Confusion-Based Protection

[1.C.1. Basic Economics

Economic anayssof sdller-provided information (advertising and trademarks) grows out of severd
fields of economic research and has evolved significantly over the past century. Early indudtria organization
economistswere critica of advertisng (and hence marking) on the ground that such activities* unnaturdly”
gimulated demand, thereby fostering and perpetuating oligopoly through “artificia” product differentiation.
Reflecting hisinterest in monopolistic competition, Chamberlin (1933) viewed trademarks as a means for
reinforcing monopoly power by differentiating products and thereby excluding others from using the
differentiating characteridtic, evenif only amark. By generating adownward doping demand curvefor its
brand, trademark owners could under this view generate monopoly rents (and resulting deadweight 10ss)
(Robinson 1933, p.89; Comanor and Wilson 1974; McClure 1979, 1996; Lunney 1999). Drawing upon
this literature, Brown (1948) tied the analysis of trade symbols to the larger context of commercid
advertising, which he congdered to serve both useful (informative) and wasteful (persuasive—intended to
suggest that one product is superior to asimilar if not identical dternative) ends. Thisled him to gpproach
trademark protection with ambivaence and caution.

The emergence of the modern information economics literature in the 1960s and 1970s offered a
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more productive view of the role of advertisng in markets (Stigler 1961; Nelson 1970,1974, 1975;

Hirshleifer 1973; Nagle 1981). Trademarks, as a concise and unequivoca indicator of the source (e.g.,

Intel) and nature (e.g., Pentium) of particular goods, counteract the market for lemons’ problem (Ackerlof
1970) by communicating to consumers the enterprise which is responsible for the goods and, in some
cases, the specifications of the goods (Landes and Posner 2003) . The brand name Coca-Cola, for
example, informs the consumer of the maker of the soft drink beverage as well as the taste that they can
expect. If the product lives up to or exceeds expectations, then the trademark owner gains a loyd

customer who will be willing to pay a premium in future transactions; if the product disappoints, then the
trademark owner will have more difficulty making future sales to that consumer (or will have to offer a
discount to attract their business). In this way, trademarks implicitly communicate unobservable
characteritics about the quality of branded products, thereby fostering incentives for firms to invest in
product quality, even when such attributes are not directly observable prior to apurchasing decison (Klein
and Leffler 1981; Hirshleifer 1973; Shapiro 1982, 1983; Milgrom and Roberts 1986; Economides 1998).

Sdlers who enter the high qudity segment of the market must initialy invest in building astrong reputation.

Only after consumers become acquainted with the attributes of their brand can they recoup these cods.

In equilibrium, therefore, high quality items sdll for a premium above their costs of production to
compensate for the initid investment in reputation (Shapiro 1983). Trademarks also facilitate efficient new
business models, such as franchising, which generate economies of scale and scope in marketing and

facilitate rapid business diffusion across vast geographic areas (Wilkins 1992; Williamson 1986).

The marking of productsaso createsincentivesfor disreputable sdllersto pass off their ownwares
as the goods of better respected manufacturers. Trademark law (as wdl as fase advertisng and unfair
competition laws more generdly) harnesses the incentives of sellersin the marketplace to police the use of
marks and advertisng claims of competitors. Sdllers often have the best information about the quaity of
productsinthe marketplace; they aso have adirect Sakein preventing competitorsfrom freeriding onther
brand, reputation, and consumer loyaty. By creating private causes of action, trademark and fase
advertisng law teke advantage of this informationd base and incentive sructure as well as the vast
decentralized enforcement resources of trademark owners to regulate the informationa marketplace,
effectively in the name of consumers.

Under thisnow widely accepted view of consumer information economics, trademarks economize
on consumer search costs (McClure 1996; Kratzke 1991; Economides 1998; Landes and Posner 1987).
Consumers benefit from concise and effective designations of the source of products. For example,
consumers can quickly assess the attributes of a computer made by Sony featuring an Intd Pentium
Processor and Microsoft’s XP Operating System. If such trademarks were not available or could not be
relied upon, the consumer would haveto incur substantial additiona costsin shopping for acomputer. The
ability to establish and maintain reliable trademarks reinforces firms dedire to develop and maintain
condgtent quality standards. It dso fosters competition among firms over a wide quality and variety
gpectrum (Economides 1998).

In generd, consumers distinguish among three types of product features: search attributes, such as
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color and price, which can be inspected prior to purchase; experience attributes, such astaste, which can
only be verified through use of the product (typically after purchase); and credence attributes, such as
durability, which can only be verified over time (or through the use of surrogate sources of information —
e.g., Consumer Reports) (Nelson 1974; Darby and Karni 1973; Bone 2004). Brands sgnd experience
and credence attributes. 1n an empirical study of branded and unbranded gasoline service stations, Png
and Reitman (1995) found that branded dealers were more likely to carry products for which quaity was
more difficult to verify and to serve customers who placed a higher vaue on search.

Some trademarks aso serve a more ambiguous function: signaling status or identity for some
consumers. Some have referred to such commodities as “Veblen” goods, reflecting Thorgein Veblen's
theory of conspicuous consumption. This theory posits that demand for status goods rise with increases
inprice (Leibenstein 1950; VVeblen 1899). Purchasers of such goods may beinterested in being associated
withaparticular brand —such asaRolex watch, at-shirt with the name and colors of aparticular universty,
or a corporate brand — possibly apart from whether it is authentic or the quality associated with the
authentic good (Kozinski 1993; Dreyfuss 1990; Higginsand Rubin 1986). Some purchasersof such goods
may well prefer a less expensive, counterfeit verson. They presumably would not be confused when
purchasing such goods (e.g., a Rolex watch sold on a street corner for $10).

The marketing of less expengive, lower quaity imitations of status goods creetes the possibility of
separate harmto the sdlers and purchasers of authentic goods. Theavailability of counterfeit articles could
well divert some consumerswho would otherwise purchase the authentic article, although thiseffect islikely
to be relatively smd| due to the large price differentid and the availability of the authentic goods for those
who are interested. The lower quality of the counterfeit goods could, however, erode the goodwill
associated with the authentic manufacturer through post-sae confusion — on-lookers who mistake the
shoddier counterfeit good for the authentic good and are thereby less inclined to purchase the authentic
verson, thereby reducing sales by the trademark owner. In addition, dueto the proliferation of non-easily
recognized “fakes” prior and potentid purchasers of the authentic “status’ goods may be less interested
in owning amuch less rare commodity. The value of ownership may be sullied. 1n essence, status goods
exhibit a negative network externality, whereby proliferation of such goods erodes the value to prior
purchasers (Higgins and Rubin 1986; K ozinski 1993; Dogan and Lemley 2004). Thesgnificance of these
harmsisconsidered speculative. SeeLunney (1999) (questioning the economic basisfor protecting status
vaues).

Notwithstanding the generd benefits afforded by trademarks, such protection entails severd types
of costs. Protection of descriptive terms as trademark can increase search costs and impair competition
by raisng the marketing costs of competitors. For example, if a cookie manufacturer were to obtain a
trademark on the word “cookie,” then other companies interested in selling cookies would have a much
more difficult time communicating the nature of their goodsto consumers. If, however, the trademark was
to “Mrs. Fidds Cookies’ and any protection for “cookies’ was disclaimed, then potential competitors
would be able to describe their products in the most easily recognized manner and would be able to
develop their own marks—such as* ACME Cookies.” At aminimum, trademark protection for descriptive
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terms significantly reduces the effective range of termsthat may be used others.

A complicating factor in the protection of trademarksisthe endogeneity of the usage and meaning
of terms and symbols over time. Even a didtinctive term can become “generic’ (common) if consumers
come to associate marks with a particular product (as opposed to itsmanufacturer). Theevolution of the
use of the term “thermos’ illudtrates this phenomenon. At the turn of the twentieth century, the origina
manufacturer of vacuum-insulated flasks selected the term “Thermos’ — derived from the word “therme”
meaning “heat” —to brand its product. At the time that it was selected (in effect, coined), Thermos was
didinctive and not associated with any particular product. The American Thermos Bottle Company, which
acquired the U.S. patent rights for this technology, undertook advertising and educational campaigns that
tended to make “thermos’ a generic term descriptive of vacuum-insulated flasks rather than of its origin.
After the patents expired, other manufacturers began using this term to describe their own vacumm-
insulated flask products. Aswe will discuss further below, use of the term became generic in the eyes of
consumers, and hence the law, and the origind manufacturer of the product (and developer of the mark)
lost trademark protection. King-Seeley Thermos Co. v. Aladdin Industries, Inc., 321 F.2d 577 (2d Cir.
1963)

More generdly, trademark protection for descriptive terms can impede competition. Gaining
control over the most effective term for describing a product raises the costs of potentia competitors
seeking to sdll inthat marketplace. By not being ableto use aterm or means of communication most easily
understood by the consuming public, the entrant must bear higher marketing cogts. Limitationsontheuse
of trademarked terms for purposes of comparative advertising would aso impede vigorous competition.
Trademark law is least problematic at its traditional core: protecting inherently digtinctive (i.e,, non-
descriptive) source identifying marks againg directly competing uses that confuse consumers. The
expanson of trademark protection to encompass non-competing products, dilution (non-confusing uses
of famous marks), product configuration and packaging (trade dress), merchandising of trademarks (mere
gponsorship), post-sale confusion, and more distant reputation zones have increased the tension between
trademark protection on the one hand and competition and innovation policy on the other (Lemley 1999;
Lunney 1999; Bone 2004).

Trademark protection can aso interfere with both communicative and crestive expresson. Broad
exdusve trademark rightswould limit the ability of others (including non-competitors) to comment on and
poke fun at trademarks and their owners. As we will see below, various doctrines limit such adverse
effects. But as trademark protection has expanded beyond the traditiond core — for example, to
encompass a broad conception of connection to, sponsorship, and affiliation with a trademark owner —it
becomes more difficult to assess the boundaries, leading film and televison production companies, for
example, to treed carefully (and increasingly incur the codts of licensing transactions) in the use of
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trademarksin their works.”

Aswith other modes of intellectua property, trademark protection dso involves adminigtrative and
maintenance codts. Although the costs of acquiring trademark protection is rdatively low, mark owners
must policetheir marksto prevent use of the markswithout authorization and supervise licenseesto ensure
that quality standards are maintained. Asamark enters common parlance and becomes associated in the
minds of consumers with agenera product category as opposed to the manufacturing source — asin the
Thermos example — the owner mugt invest in advertising to clarify that the mark is associated with a
particular supplier in order to prevent “genericide’ — the death of a trademark due its becoming generic.
For many years, Xerox spent large sums on advertising to discourage generic usage of the term “xerox”
as noun or verb for photocopying. Google faces asimilar exposure today.

[1.C.2. Policy Levers

Assummarizedin Section 11.B, trademark |aw hasevolved into acomplex system of adminisrative
rules and judicid doctrines. Such rules and doctrines can be seen as a series of policy leversthat may be
crafted by legidators and courts and administered by the Trademark Office (through aregidiration system)
and the courts. The economic anaysis of particular trademark doctrines (policy levers) focuses on
balancing the sdlutary effects of trademarkswith thevarious costs. condraints on the availability of language
and symbols to economize on consumer search, protection cogts (adminigtrative, maintenance, and
enforcement), anticompetitive effects, and limitations on the freedom of creative and communicative
expresson. We examine the adminigration of the trademark system in the following section.

Before turning to theanaysis of specific rulesgoverning trademark law, it isuseful to re-emphasize
one of the observations made at the outset: Although the “redl property” metaphor provides some useful
ingghts for undergtanding intellectua property law, smply extrgpolating from economic andysis of red
property overlooksimportant distinctions. Trademarks serve adifferent set of purposesthan real property
law and operate in a much more diffuse environment (control of words and symbols). Perhaps most
ggnificantly, trademark law standards use the public’s perception of the meaning of words and symbols
as the touchstone for determining the rights (vaidity, breedth, infringement, and duration) and limitetions
of trademark owners. Asonejurist (Kozinski 1993) has aptly noted:

" Asareflection of the growing importance of brand exposure and image creation, film and
televison production companies view product placements as an advertising revenue source.
Nonetheless, to the extent that trademark law requires licensing of trademarks for such works, thereis
acost (and potentia distortion) imposed on the creative process. The fact that some trademark owners
arewilling to pay for exposure dleviates but does not iminate this concern.  Although some mark
owners would compete for product placements even if the trademark licensing was not required,
cregtors are hampered to the extent that they prefer to use marksthat are not available for licensing.
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Words and images do not worm their way into our discourse by accident; they're generdly
thrust there by well-orchestrated campaigns intended to burn them into our collective
consciousness. Having embarked on that endeavor, the originator of the symbol necessarily
—and justly — must give up some measure of control. The originator must understand that
the mark or symbol or imageis no longer entirdly its own, and that in some senseit aso
belongsto dl those other minds who have received and integrated it. This does not imply
atotd loss of control, however, only that the public's right to make use of the word or
image must be considered in the balance as we decide what rightsthe owner isentitled to
assert.

[1.C.2.i. Threshold Requir ements

The three principa requirements for establishing trademark protection — distinctiveness, priority,
and use in commerce — can al be understood to reflect economic consderations.

Digtinctiveness. Trademark law affords protectionto thefirgt enterpriseto usefanciful (“ Kodak”
(photographic products)), arbitrary (“Apple’ (computers)), and suggestive (requiring alegp of imagination
by the consumer, such “ Chicken of the Seal” (tuna) or “cyclone’ (braided wire fencing)) marks as soon as
they are used in commerce, whether or not they areregistered. (We discuss regitration of trademarksin
section I1.E below.) Descriptive terms (such as “Digitd” for computers), surnames (McDonalds), and
geographica desgnations (e.g., New Y ork Times) are protectabl e only upon acquiring secondary meaning
(denoting a single sdler or source) in the minds of a subgtantid portion of the relevant consumer
marketplace. Generictermsareindigiblefor protection, reflecting the ideathat search coststo consumers
would be greater if new entrants could not use the common meaningsto label and advertise their products.

Affording automatic protection to inherently digtinctive marks (fanciful, arbitrary, and suggestive
terms) rather than awaiting proof of secondary meaning can be justified on process, error cost, and
predictability grounds (Bone 2004; Denicola 1999; Landes and Posner 1987) (defending categorization
of marks versus case-by-case balancing as saving adminigtrative and dispute resolution costs). Proving
secondary meaning requiresreatively time consuming and costly consumer surveys. Moreover, inherently
distinctive terms are plentiful in supply (an infinite number of fanciful and arbitrary terms are avallable) and
hence potentid entrants would not be congtrained in any significant way by the remova of such termsfrom
the universe of potentid inherently distinctivemarks. Providing automeatic protection for such termsreduces
the costs of entry and enables firms to make investments in developing brand equity secure in the
knowledge thet their mark will bevaid (assuming priority of use, which can be assessad through ardetively
quick and inexpengve trademark search).

By contragt, affording protection to descriptive terms (including geographic designations and
surnames) before such terms became associated with a particular source would raise consumer search
costs and impose undue barriers to entry by competitors. Effective descriptive terms are limited in supply
(Carter 1990) and therefore any restriction on the use of such terms by consumers and potentid entrants
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raises search costs.  As Burge (1984, p. 126) notes, “suggestive and descriptive marks tend to be
preferred by advertising people because these marks are thought to enhanceinitia product salability.” But
once a descriptive term becomes associated with asource—e.g., New Y ork Times, “Bed & Bath” (home
products store), “ Chap-Stick” (lip balm), “McDondds’ (fast food) — alowing entrants to adopt identical
or smilar desgnationsrisks confuson inthemarketplace. Trademark law balancesthese costsby delaying
the time at which such marks can be protected until sufficient consumer recognition has been achieved.

In an interegting judicid use of the digtinctiveness threshold as a palicy lever, the Supreme Court
has ruled that product configurations (as opposed to mere product packaging) can never be inherently
diginctive —i.e., acquired meaning must dways be established in order to obtain protection. (Wa-Mart
Stores, Inc. v. Samara Brothers, Inc., 529 U.S. 205 (2000)) In so doing, the Court expressly used this
tool to encourage competition in product markets by requiring express proof that product configurations,
even if arbitrary, functioning as trademarks have acquired meaning in the minds of consumer before
receiving protection. Notethat thisrequirement isin addition to the separate rule, which we discussbelow,
that functional elements of products may not be protected as trademarks.

Priority and Usein Commerce. Although regigtration of trademarksisoptiona (seesection|l.E
relating to administration), trademark rights are accorded to the first user of a mark in commerce. Such
arule discourages rent seeking, such as the stockpiling of names for subsequent resde or the locking up
of a large segment of the useful semiotic domain. Landes & Posner (1987); Carter (1990). Pure
regisration systems — such as the Japanese trademark system and the domain name regidration for the
I nternet — have produced rent seeking behavior resulting inthe warehousing of terms, making it more costly
for others to enter markets (Landes and Posner 2003, pp. 179-80). The use requirement also serves a
notice function.

The use requirement can be criticized on economic grounds as being both too lax and too gtrict.
Under current rules, even token use suffices to establish priority and with registration merely optiond, the
notice function may not be adequately served and banking of potentid terms is till possible at relaively
modest cost. On the other hand, requiring actua use exposes companies planning large product
introductions some risk that their mark could be preempted on the eve of the announcement. Such risk
adds needless uncertainty. The introduction of the Intent to Use application process addressed this
problem by enabling companies to obtain a certain priority date for a trade name in advance of use in
commerce 0 long as usefollowswithin asix month period (with extension possiblefor atotd of up tothree
years). Carter (1990) has expressed concern that this system provides undue potentia for anticompetitive
warehousing behavior and calls for impostion of penaties where it appears that a registrant has filed
numerous i ntent-to-use applications without a serious intention to use such marks in commerce.

[1.C.2.ii. Duration

Given the primary purpose of trademark law of reducing consumer search cogts, thereisastrong
judtification for trademark protection lasting as long as a mark represents areliable designation of source
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of goods and services. Dueto theinfinite availability of arbitrary and fanciful marks, perpetud protection
for trademarks does not prevent others from entering the market. And to the extent consumers connect
a decriptive term to a particular source, confusion would result from expiration of that mark while the
developer of the mark continues to operate under that name or logo. Unlike with copyrights or patents,
thereisno concern about perpetud duration hindering cumul ative innovation by others because trademark
protection does not extend to functionality or creetivity per se. Limiting doctrines dlow others to make
some expressive usage of trademarks —e.g., for comparative advertisng and social commentary.

Trademarks will lose protection, however, if they become generic. At the point a which an
appreciable number of consumer associate a mark with a product category as opposed to a source,
dlowing one manufacturer exclusive rights to the mark raises consumer search costs and the marketing
costs of competitors. We discuss genericide more fully in the section on rights of others (and defenses).

Trademarks will adso lose protection through voluntary abandonment or dramatic changes in
product qudity. Abandonment occurs through atrademark owner exiting a business (without transferring
the mark aong with the associated goodwill to another firm). Whereastrademark ownersmay evolvetheir
products and product qudity, they may not so dramaticaly change the qudity or nature of aproduct sold
under the mark (without appropriate warnings) as to conditute fraud upon the consuming public. This
prohibition discourages deceptive opportunism. Other consumer protection statutes — protecting against
deception and fraud — potentidly address this form of deception aswell.

Once amark isabandoned, it becomesfair gamefor new entrants or existing manufacturers. Such
adoctrine could cause confusion in the marketplace to the extent that a new user of arecently abandoned
trademark offers goods of different quality than the prior mark owner. For this reason, trademark law
requires new users of abandoned marksto take reasonabl e precautionsto prevent confusion until suchtime
as the association with the prior supplier has faded from the public’slexicon. Other consumer protection
satutes may also discourage deceptive practices that may occur following a change in trademark
ownership.

[1.C.2.ii. Ownership and Transfer Rules

The assgnment and licensing of trademarks presents a problem for maintaining the integrity of
qudity standards, and hence the expectations of consumers. To dlowfreedienability of trademarks—as
is permitted for conventiond forms of property as well as patents and copyrights — could jeopardize the
quality assurance implicit within the nature of atrademark. For thisreason, U.S. trademark law prohibits
marks to be assigned “in gross’ — i.e., without the good will underlying the mark (including the right to
produce the goods sold under the mark) — or licensed without ongoing supervison by the trademark
owner. Such regtrictions on dienability discourage “end game” opportunism — sdling the mark at a
premium upon exiting the trade (or entering bankruptcy) to a company that intends to regp a premium on
the sale of shoddy goods.
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The concern with this opportunism scenario appears to be overblown. Cf. McCarthy (2004
§18.10); McDade (1998). If amark hasvauein the market, then the assignee/purchaser of the mark will
jeopardize the long term value by lowering quality standards. Moreover, as noted above, radica changes
in the qudity of goods sold under amark could result in abandonment. In fact, most other nations permit
assgnments of trademarks in gross?® suggesting that a rule regulating transfers may be unnecessary.
Smilarly inthe licenaing context, trademark licensors ultimately bear the costs of eroson in brand equity
and therefore have strong incentives to put in place efficient supervisory systlems to maintain or enhance
brand equity without additiona legd condraints—i.e, itisnot a al clear that thereisan externdity. More
generdly, sgnificant changes in products or services following assgnment or under licensang agreements
could resultinliability for fraud or deceit or exposure under publicly enforced consumer protection statutes.

[1.C.2.iv. Breadth and Infringement Analysis

As we saw earlier, patent and copyright law afford exclusive rights for purposes of promoting
investment in the development of new works. Hence, infringement anadysisfocuses on acomparison of the
elements of the protected work (the patent claims or the copyrighted book, musical composition, or other
work) and the alegedly infringing work. By contradt, trademark law does not grant exclusive rights but
rather limits protection to the purpose of protecting consumers againgt confusion as to the source goods
or services. Thetouchstonefor trademark protection isconsumer perception —whether an gppreciable
number of reasonably prudent consumers perceive the defendant’ s product or services to be sponsored
by, affiliated with, or otherwise connected to the trademark owner. This standard tailors the scope of
trademark protection to the consumer search cost rationae, leaving freedom for competitors and others
to use marksin waysthat are not likely to cause consumer confusion.

The shift in focus from comparing protected and dlegedly infringing works (irrespective of locus
of use (so long asit isin the United Statesfor patents) and product market) asin patent and copyright law
to assessing consumer confusion requires a multi-dimensiona framework. The scope of trademark
protection can be thought of spatidly dong semiotic (linguistic and symboalic), product market, and
geographic dimensions.  To illustrate this framework, consider the trademark of the ACME Bread
Company in Berkdey, Cdifornia. Along the semiotic dimension, we canimagineaspectrum of marksfrom
ACM to ECME to ACMF which bear some resemblance to ACME — al sdlling bread in Berkeley
community. Along the product dimension, we can envision different companiesin Berkeey operating under
the ACME sdling baked goods (pastries as well as bread), groceries, office furniture, as wdl as fishing
supplies. Along the geographic dimension, we can imagine ACME Bread Companies (with different
owners) in neighboring Oakland, Cdifornia, St. Louis, Missouri, or Atlanta, Georgia

8 Article 21 of the Trade-Related Aspects of Internationa Trade (TRIPS) agreement permits
the owner of aregistered trademark to assign the mark without transferring the “business’ associated
with the mark.
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Whichof these competing businesses, if any —from the ECME Bread Company in Berkeley tothe
ACME Fishing Supply Company in Berkdey to the ACME Bread Company in Atlanta Georgia—infringes
the trademark owned by the ACME Bread Company in Berkdley®? Under early trademark law,
protectionwaslimited to goods of the same descriptive class—i.e., directly competing goods. Since 1946,
however, protection has encompassed confusion as to origin, sponsorship, approval, and connection,
whether or not goodsarein direct competition. Thus, modern trademark law does not provide categorical
answersto the scope of protection. Rather it determinesliability and hence scope of protection onthebass
of a comprehensgive, fact-intensive examination of a wide range of factors bearing on the perceptions of
reasonably prudent consumers in the relevant marketplace. Under modern tests, courts look to the
fallowing non-exhaudtive lig of factors:

. characterigtics of the trademark (inherent digtinctiveness, acquired meaning)
characteristics of the alegedly infringing mark (Smilarity to the plaintiff’s mark)
. marketplace consderations.
. gtrength of the senior user’s mark
. nature of the product market (low cost versus high cost products; care
exercised by consumers)
. proximity of the goods
. likelihood of expansion of either party into the other’ s product market
. channels of trade and methods of distribution
. advertisng and promotion
. nature and sophigtication of consumers
. evidence of actua consumer confuson (eg., misdirected service calls by
consumers, tesimonia evidence, surveys)
. evidence of bad faith (e.g., intentiona copying of mark) by the junior user.

Over the past severa decades, the effective scope of trademark protection has expanded to
encompass promotiona goods (enabling universities, sports teams, and corporate §ponsors to enjoin
cothing manufacturers from sdling t-shirts emblazoned with trademarks without authorization), initia
interest confusion (whereby consumers may be only initidly confused asto source, but not at the time of
purchase), post-sale confusion, and trade dress (product configuration and packaging). Thishasled some
commentators to beieve that trademark law has gone beyond the boundaries necessary to optimize
consumer search cogts and increasingly threatens competition (Lunney 1999; Lemley 1999; Bone 2004
(suggedting that disclaimers ought to be morereadily credited, especidly in the case of promotional goods,
and that trade dress protection be abolished); Dogan and Lemley 2004a). The application of the
trademark law to Internet activities has continued thistrend, with courts focusing on arather limited range

® We are assuming here that the ACME Bread Company in Berkeley has priority over these
other enterprises—i.e,, it wasthe firgt to use the ACME trademark in commerce. Asan arbitrary
mark, ACME would have received protection upon initid use.
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of factors for determining infringement (Smilarity of marks and relatedness of goods) and finding
infringement on the basis of initid interest confusion readily, notwithstanding the rather modest costs of
redirecting Internet searches (Dogan and Lemley 2004b).

[1.C.2.v. Breadth and the Rights of Others

The other principa policy levers affecting the scope of trademark protection relate to exceptions
and defensestto liability. Severa doctrineslimit the scope of protection in order to promote competition,
innovation, and freedom of communicative and cregtive expresson.

Functionality. The expanson of trademark law to encompass product configurations bought
trademark’ s regime of perpetud protection on the basis of rdatively low vaidity requirements potentialy
into conflict with patent law’s exacting vaidity requirements and limited duration. Without appropriate
limitations, trademark law could protect sub-patentable technologies as well as extend protection for
patented technologies beyond the expiration of the patents. To avoid upsetting the balances of the patent
system, courts developed a rule that functional product features — defined as those eements that are
essentiad to the use or purpose of a product that affect its cost or quality — cannot serve as a trademark.
The aesthetic functiondity doctrine gpplies acomparable channding principle with regard to copyrightable
product e ements, such as pottery and slverware designs.

Parchomovsky and Siegelman (2002) show that the ability to protect distinctive functiond festures
of patented technologies under trademark law beyond the expiration of a patent induces the patentee to
moderate its pricing during the term of the patent in order to foster brand loydty. This effect offsets to
some extent the Static deadweight loss of patent protection in anticompetitive effects of alowing perpetud
trademark protection for functional product features. Asthey note, however, the optimal level of trademark
leveraging will vary across patented technol ogies and policymakers will often lack the information needed
to tailor the baance optimally.

Genericide. Consumer perception of the meaning of words and symbols can change over time,
sometimes resulting in trademarks drifting from designating the source of a good to becoming a generic
means of describing a category of products. Thermas, yo-yo, escaator, refrigerator, and aspirin have all
madethistrangtion. Once asubstantia percentage of consumers cometo treat aterm asageneric product
category rather than a brand designation, consumer search costs are raised (costs of having to
communicate around awell-known, but protected, term) and undue market power conferred by alowing
but one manufacturer to control the use of the term. For example, if the term “plexiglass’ could not be
fredy used, competitorswould haveto resort to rather prolix expressionssuch as* unbreskable clear plastic
shesets that function as glass’ in order to describe their products. (Merges, Mendll, and Lemley 2003,
p.685; Landes and Posner 1987, p. 292). Such a mouth-full raises the costs of advertisng and would
likely engender sgnificant consumer confusion asaresult of consumersinferring that the purveyor must not
mean “ plexiglass’ because that would obvioudy have been easer to convey.
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Inrecognition of this phenomenon, the genericide doctrine sirips trademark protection from terms
whose primary significancein the minds of the consuming public sgnifiesagenera product category rather
thanaparticular product sold by amanufacturer, evenif the originator of theterm put substantid effort into
cregting it and encouraging its use.. Although commentators differ over the appropriate standard for
determining when a term has become generic — with some favoring expresdy economic formulations
(Folsom and Teply 1980, 1988a, 1988b; Coverdale 1984 (advocating use of antitrust-type cross-
eladicities of demand approach for determining the degree of substitutability among terms); Landes and
Posner 1987 (proposing cost-benefit test)), and othersfavoring more conventiona formulations on practica
grounds (Swann 1980; Swann and Palladino 1988; Oddi 1988) — there is genera consensus that the
genericide principle economizes consumer search costs.

Fair Use and Nominative Use. Notwithgtanding the protectability of descriptive marks,
geographic designations, and persona namesthat acquire secondary meaning, trademark law balancesthe
resulting congtraint on the use of commonly understood terms by alowing competitors to make “fair use’
of the protected terms to describe their own goods or services, their geographic origin, or the names of
people involved in their own business. The nominative use doctrine dlows othersto use a protected mark
to describe the mark owner’s product, as, for example, in comparative advertisng or in non-trademark
usages. Allowing such uses reduces consumer search costs by making it easier to communicate relevant
information to consumers, thereby promoating free competition and use of language.

Use in Commerce and Indirect Liability. Trademark liability can only be imposed where a
competitor uses a mark in advertisng or commerce “causing the public to see the protected mark and
associate theinfringer’ sgoods or services with those of the mark holder.” (DaimlerChryder AG v, Bloom,
315F.3d 932, 939 (8™ Cir. 2003)) Thisdoctrine has come under scrutiny with the emergence of Internet
searchtechnologiesand busnessmodels. Website developersofteninsert hidden codes, such as metatags,
that are used by web search enginesto index web sites based on relevance of search queries. Thequestion
arises whether the placement of a competitor’s trademark into a metatag condtitutes a use in commerce.
Smilaly, search engine companies, such as Yahoo and Google, that deliver sponsored advertisements
based on search queries derive a substantia portion of their revenue by sdling keyword advertisng
placements. Does the sde of such keyword advertisng placements congtitute use of the terms in
commerce? Such keyword advertisng placements can be seen asaform of free-riding, seeking to divert
web surfers looking for links to an established trademark; they can dso be viewed as genera inquiry into
the commercid marketplace — a proxy for range of relevant Sites. Dogan & Lemley (2004b) advocate
tying theliability for trademark infringement to the search cost rationale— only those who are using the mark
to advertise their own wares or services have the motive and opportunity to interfere with the clarity of the
mark’s meaning in conveying production information to consumers. Hence, they would permit search

engines to escape lighility.
Freedom of Expression. CourtsrecognizeaFirs Amendment defenseto trademark infringement

where another seeks to use a mark to communicate ideas or express points of view. One court recently
held that a song entitled “Barbie Girl,” that poked fun at the Mattel Corporation’sdoll of the same name,
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did not infringe the trademark. (Maite!, Inc. v. MCA Records, 296 F.3d 894 (9" Cir. 2002).
I1.C.2.vi. Remedies

Courts award injunctive rdlief as a matter of course upon a showing of likelihood of consumer
confuson. Thereis no requirement of actua confuson (Bone 2004 (suggesting that such rules may be
judtified by process cost consderations)). Monetary relief (actua damages, lost profits, the defendant’s
profits attributable to the infringement, punitive damagesin cases of willful infringement, and attorney fees)
isaso available, dthough damages are often difficult to quantify. 1n 1984, strong federa crimind sanctions
aong with public enforcement was put in place in order to stem a growing tide of internationa trademark
counterfeiting. Due to the unique federd role in and resources for policing international borders, public
enforcement of trademark counterfeiting offered significant economies of scale and scope over private
enforcement by individua trademark owners.

[1.D. Dilution-Based Protection

I1.D.1. Basic Economics

The economic rationaes for dilution grow out of the same consderations gpplicableto confusion-
based trademark liability — reducing consumer search costs and fostering investment in product qudity and
brand equity — athough the concerns are somewhat more attenuated. The principa problem to which
dilution protection is addressed concerns blurring (loss of digtinctiveness) of brand identity (Schechter
1927). Asconsumers develop their menta lexicon of brands, they associate both specific products and
generd dtributes with particular trademarks. For example, Rolls Royce connotes both the source of a
luxury automobile as well as brand of uncompromising quality and ornate styling (aswell as high cogt). I
another company were to introduce Rolls Royce candy bars, it is unlikely that many (if any) consumers
would believe that the automobile manufacturer was the source. Whether intended or not, the candy
company may benefit from the particular generd attributes that the consuming public associates with the
Rolls Royce brand. They may aso gain some“datus’ equity to the extent that consumersvauethe sgna
associated with amark. Thus, adopting the Rolls Royce name enables the newcomer some ability to free-
ride on the generd brand reputation of the famous trademark owner.

Such use, however, would impose some costs on consumers and the famous trademark owner.
As this new use of the Rolls Royce term gained popularity, the association between the mark and a
particular sourcewould becomeblurred. Furthermore, as more companiesin unrel ated markets adopt this
moniker —Rolls Roycetennisracquets, Rolls Royce landscaping, Rolls Royce tacos—the digtinctive qudity
of the mark would become further eroded. Over time, consumers would lose the non-product specific
identity (i.e., Ralls Royce as a brand of uncompromising quaity and ornate styling) thet the origind Ralls
Royce mark once evoked. This raises consumers search costs: consumers menta lexicon has become
more difficult to parse. A lack of protection againg trademark dilution could weaken the incentives of
suppliersto invest in and maintain their brand equity, athough this effect islikely to be quite attenuated in
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most circumstances. Owners of famous marks have strong incentives to maintain and enhance their brand
equity even without formd protection againgt dilution. Nonethdess, the full benefits of thelr investment are
not internalized dueto potentia free-riding by others. Protection againg blurring of famous markshas some
pardlds to the prospect and rent dissipation theories of intellectua property protection (Kitch 1977; Grady
and Alexander 1992). Upon establishing a famous mark, the owner obtains broad scope for further
developing the intellectud property right.

A second form of dilution relates to the tarnishment of a well-known brand. If the maker of
pornographic films were to sl their movies under the brand “ Disney,” itisunlikdly that consumerswould
bdlieve that the Disney Corporation, famousfor family oriented entertainment, was the manufacturer of such
unwholesome products. Nonetheless, consumers shopping lexicon would arguably be distorted because
the Disney name would trigger associations with both family oriented content and smut.  Such a negative
association could well injure the Disney Corporation’ sbrand equity. Aswith blurring, tarishment interferes
with established associations. Perhaps even more so than blurring, it undermines brand equity.

Anti-dilution protection prevents this erosion of the digtinctive quaity of a mark by prohibiting
famous marks from being used by others— even in unrelated product markets and in non-confusing ways.
The Rolls Royce automohbile manufacturing company can preclude the marketing of Rolls Royce candies
without its authorization. Disney can prevent pornographers from adopting the Disney name. This
preserves digtinctive brands and affords the owners exclusve rightsto carry their brand namesinto wholly
new markets (or not). We see examples of such brand migration in many markets. Sony Corporation, for
example, which honed itsreputation in the consumer dectronics marketplace, has now developed products
in the sound recording and motion picture marketplaces!® Cross-branding, such as the marketing of a
Barbie doll adorned with Coca-Cold slogo and a distinctive red ensemble, is aso increasingly common.

Expanding trademark law to protect againg dilution of marks can impose severa costs. Dilution
law could operate to keep otherwise generic terms from being availableto dl. This margindly increases
consumer search codts and raises the marketing cogts of other companies. In effect, dilution law could
concelvably congirain use of the language. Beyond this concern, to the extent that transaction costs
discourage somevauablelicenaing of “dilutive’ uses, protection againgt dilution may well beinefficient. For
example, there may be parodic uses of famous trademark that might well be valued by consumers but
would not be licensed, notwithstanding minimal effects of brand equity. More generdly, broad protection
againg dilution could chill newsreporting (e.g., Soriesexpos ng negative informeation about companieswith
famous trademarks), comparative advertising, and expressive creativity. Condtitutional safeguards of
freedom of expresson aswell as exceptionsto trademark dilution liability seek to balance these competing
considerations. Assuggested above, itisnot at al clear that dilution posessignificant harm. The economic

10 The expansion of traditiond trademark protection has, to some extent, afforded protection
againg diluting uses of trademarks. Courts consder the likelihood that a trademark owner would
expand into anew market in determining infringement.
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benefits are attenuated in most circumstances and traditiond trademark |aw addresses the most significant
concerns —where likely consumer confusion can be demongtrated. Therefore, dilution protection may be
of questionable net value (Port 1994; Lunney 1999).

[1.D.2. Policy L evers

Since trademark dilution is an outgrowth of traditiona trademark protection, the same vdlidity,
duretion, and ownership and transfer rules discussed above gpply to protection againg dilution. The
principd critical levers for this cause of action are the additiond thresholds (fame and possbly inherent
digtinctiveness), the sandard for determining infringement, and limitations on lighility.

Additional Threshold Requirements. Unlike confusion-based trademark protection, federa
dilution protection is available only to famous marks. Thus, the threshold for determining fame serves as
apolicy lever for determining the availability of dilution protection. As noted earlier, some commentators
have expressed greater concern about the need for and adverse effects of dilution protection. They would
limit dilution protection to the best known nationd brands. Some courts, however, have recognized that
fame can exist evenin niche markets. (TimesMirror Magazines, Inc. v. LasVegas SportsNews, L.L.C,,
212 F.3d 157 (3" Cir. 2000). The earliest and most ardent academic proponent of the dilution cause of
action suggested that protection should be confined to inherently distinctive marks—e.g., Kodak —and not
be available to descriptive marks (including geographica designations and surnames) that have acquired
distinctiveness and fame, such as United Airlinesand McDona ds (Schechter 1927). Such acongtraint on
the range of markseligible for protection alows descriptive termsto remain more available for usein other
markets.

Infringement Standard. Aswe saw inthe context of general confusion-based trademark liability,
amak owner need only establisha “likelihood of confuson” in order to prove infringement. Perhaps as
ameans of cabining dilution protection, the Supreme Court has interpreted the federd dilution satute to
require proof of adverse impact on the famous mark as a result of blurring — which will typicaly require
consumer surveys (unless the junior mark is identical to the senior mark). (Mosdley v. V. Secret
Catalogue, Inc., 537 U.S. 418 (2003)) Thisreatively high threshold limits the availability of the dilution

remedy.

Limitations on Liability. The scope of dilution protection is quite broad, affording the owner of
afamous mark broad discretion to enter (or preclude others from entering) any market under thefamous
mark. Theright aso protectsthe owner againgt tarnishment. Dueto thisvast potentia scope of protection,
Congress included severd exceptions for comparative advertisng, noncommercia uses (e.g., product
reviews), and newsreporting so asto balance competitive considerations and to address First Amendment
concerns.

Remedies. Dilution protection envisonsinjunctiverdief asthe principa remedy, athough damages
and profits are available upon a showing that the defendant “wilfully intended to trade on the owner's
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reputation or to cause dilution of the famous mark.”
[1.E. Administration

Trademarks may be secured under common law without the need for regigtration or through federa
or state registration regimes. In ether case, use in commerce is typically required, dthough the federa
protection can be secured for inherently distinctive marks with minima (token) use. Asnoted above, itis
now possible to reserve a trademark (and establish a priority date) by filing an intent-to-use gpplication.
The benfit of using this processisthat theinitia applicationis consdered “congructive use,” entitling the
registrant to nationwide priority from the date of the application.

Examination of trademarks falls somewhere between the patent and copyright extremes.
Trademarks must overcome grester technica hurdlesthan copyright law — classification of marksaong the
digtinctiveness spectrum, prior art search, eva uation of evidence bearing on secondary meaning (in the case
of non-inherently distinctive marks), statutory bars (immoral, deceptive, scandalous, disparaging, or
functional marks are not registrable) — but are typicaly more straightforward to assess than patents.

Unlike patent law, the trademark system providesfor afull inter partes opposition system. Marks
digible for registration are published in the PTO’ s Officid Gazette, after which third parties have a30 day
period during which they may oppose regigtration. If no opposition isfiled or the applicant prevails, then
the mark is registered. Five years after regigration, the trademark owner may apply for incontestability
gatus, which insulates marks from being invdidated onthe grounds that they are merdly descriptive (i.e,
lack secondary meaning) or lack priority. They may, however, continue to be chalenged on severdl
grounds, including abandonment, fraud, functiondity, and generic status. Such rules reduce the risks of
improvident grants of rights, providefor greater security upon registration, and reduce the costs of litigation.

Il.F. Comparative Analysis

As in the context of promoting innovation, trademark law represents but a part of a broad and
complex aray of lega regimes and public and private inditutions that address the problem of ensuring the
informationd integrity of markets (Best 1985). Therefore, aswith patent, copyright and trade secret law,
economic andysis of trademark law should take into consideration the full landscape of governance
inditutions and instruments,

As trademark law has evolved from the common law action for passing off the goods of one
manufacturer for another’s into relaively broad set of rights, other legd rights and indtitutions have dso
developed to police advertisng and sdlling practices. In addition to common law causesof action for fraud
and deceit, the federal and State governments have enacted consumer-protection statutes that both create
private rights of action and empower public agencies (the Federal Trade Commission as well as State
and ogs) to investigate deceptive practices and enforce consumer protections (Sovern 1991). Federa and
state governmenta agencies proactively devel op advertising and trade guiddines, field consumer complaints
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about deceptive practices, and initiate enforcement actions. Private enforcement of such statutes has
become alarge legd practice area (Sheldon and Carter 1997). Non-governmenta consumer protection
organizetions have developed to conduct independent product review (such as Consumer’s Union),
advocate for consumer protection regulation (e.g., Public Citizen), and support private enforcement of
consumer protection laws (such as the National Consumer Law Center). Both public and private
organizetions have devel oped to provideindependent certification of advertising clamsand product quality
(e.g., Underwriters Laboratories). Industry sdlf-regulation has aso emerged, most notably the Better
Business Bureau, which processes consumer complaints and provides an dternative dispute resolution
process for resolving false advertisng complaints among businesses.

Each of these indtitutions draw upon different enforcers— consumers (and their attorneys), public
entities, sdlersinthe market place, advertising industry organizations, independent certification laboratories,
and consumer consortiums — with different sources of information and motivation to provide information
and policedisreputable sdlers. The emergence of thisbroad range of enforcement resources suggeststhat
trademark law should not be viewed asthe sole or even principa meansof protecting consumers. Rather,
it should be seen as part of the composite mix. Asaresult, it need not be greatly concerned with the more
egregious problems of consumer deception as other ingtitutions focus more directly on such concerns.

Some trademark doctrines — such as the rule prohibiting assgnment of trademarksin grossor the
licenaing of trademarkswithout supervision—may no longer be particularly important and may in fact raise
transaction costs needlessly. These doctrines can also be questioned directly on economic grounds. Itis
not at dl clear why acompany which acquires avauabletrademark “in gross’ would be any moreinclined
to engage in opportunism than the origind owner or an assgnee which took over the underlying business.
Similarly, trademark licensors strong incentives to develop efficient supervisory structures even without a
rule prohibiting “naked” licenses. In any case, consumer protection laws may provide abetter ingtitutiona
means of confronting the problems that these trademark rules purport to address.
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