




SCALING THE PATENT SYSTEM

practice, a keyword-based patent search will either only find a frac-
tion of the relevant patents, or produce so many results that it
would be of little help to the searcher.40

Other search strategies, such as searching by inventor, as-
signee, or citations in related patents, are no more promising. If a
firm knows of an existing patent similar to its product, these meth-
ods may be useful for finding closely-related patents. But as we have
seen, many different aspects of a software product may be patent-
eligible, and there is no reason to think that all the patents relevant
to a particular product will be linked together by citations, common
inventors, or other similarities.

It is theoretically possible that future improvements in artificial
intelligence will allow the creation of a search engine for software
patents as powerful as conventional chemical patent databases. This
search engine would have to be sophisticated enough to analyze a
real-world machine or process, make a comprehensive list of char-
acteristics that could constitute patent-eligible subject matter, pro-
duce a list of all possible terms that could be used to describe this
subject matter, and find all patents that use these terms in a way
that indicates possible infringement. But that technology doesn't

(1997) (explaining that the essential inquiry under the doctrine of equivalents is
whether "the accused product or process contain[s] elements identical or
equivalent to each claimed element of the patented invention"). John R. Allison
and Mark A. Lemley argue, "[T]he doctrine of equivalents was . . . near death by
the late 1990s . . . [ and] district courts are more likely to reject doctrine of
equivalents claims today than ever before."John R. Allison & Mark. A. Lemley, The
(Unnoticed) Demise of the Doctrine of Equivalents, 59 STAN. L. REv. 955, 958 (2007); see
also Lee Petherbridge, On the Decline of the Doctrine of Equivalents, 31 CARDOZO L.
REv. 1371 (2010); David L. Schwartz, Explaining the Demise of the Doctrine of
Equivalents, 26 BERKELEY TECH. L.J. 1157 (2011). Nonetheless, Samson Vermont
points out that "one of every four or five cases in which a patentee wins ajudgment
of infringement is . . . a judgment of infringement under the doctrine of
equivalents .... [Doctrine of equivalents] scope is litigated frequently. One of
every two decisions on infringement is a decision on [doctrine of equivalents] in-
fringement." Samson Vermont, Taming the Doctrine of Equivalents in Light of Patent
Failure, 16J. IELL. PROP. L. 83, 85 (2008).

40. Although keyword searches will find many relevant patents, finding only
some relevant patents will not insulate an inventor from lawsuits or create incen-
tives to license or design around found patents. If you can only find 50% of the
patents on which your invention might infringe, there is little value in licensing or
designing around those patents because you can still be sued by the owners of the
other 50% of patents you did not find. Patent searching is not necessarily like
searching for legal cases where the cases are similar and related to each other, and
where, after a point, finding each new case produces diminishing returns. The first
and last patent you find are equally likely to bring an accidental infringer eco-
nomic ruin.
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exist right now, and we are skeptical it will exist any time soon. That
means the only reliable way to find all-not merely some-patents
infringed by a particular software product is to have a human being
look at all patents in software-related technology classes. So the dis-
covery costs of software patents for a single firm is roughly 0(n) in
the number of software patents, not 0(1) as with chemical patents.

The fact that the average firm has patent discovery costs that
are 0(n) in the number of patents is not a problem if the number of
firms and patents are both small. But the more firms and patents
there are, the larger the discovery costs will be.

Once again, the software industry is a good example of an in-
dustry where the patent system works poorly. The number of firms
producing patentable software is massive-much larger than the
number of firms in the software industry as it is conventionally de-
fined.41 Almost every medium and large American firm has an in-
formation technology ("IT") department that performs backups,
runs file and mail servers, runs the firm's website, and so forth.42 IT
professionals routinely create software to automate such tasks, and
this software is potentially patent-eligible. Many firms also develop
custom software to automate common business processes, and
some of it is quite complex.43 Hence, most medium and large
American firms (as well as many non-profits, universities, and other
organizations) are in the software industry as far as patent law is
concerned.

44

And as a consequence, many kinds of firms are the targets of
software patent lawsuits. 45 One complaint charged the Green Bay
Packers, Caterpillar, Peapod, OfficeMax, and Kraft Foods with in-

41. See KLEMENS, supra note 38, at 92.
42. Id. at 93.
43. Id.
44. Id. at 4-5 ("[A] patent on a piece of code is a restriction . . .on the

information technology department of every company in America, not to mention
every person who writes macros to facilitate his or her work ....").

45. Even frivolous allegations of patent infringement can be very expensive to
dispel. In 2005, the average cost of an opinion letter assessing the validity of a
patent and whether an accused party infringed was about $24,000. AM. INTELL.
PROP. LAW Ass'N, REPORT OF THE ECONOMIC SURVEY 102 (2005) (cited in Matthew
Sag & Kurt Rohde, Patent Reform & Differential Impact, 8 MINN. J.L. Sci. & TECH. 1,
10 n.41 (2007)). Getting a patent invalidated in court costs on average $650,000.
Id. at 108 (cited in Sag & Rohde, supra, at 10 n.44). It is thus often economically
rational to pay high licensing fees for invalid patents that one did not even infringe
rather than have to participate in a lawsuit. "This is the real perversity of the cur-
rent patent system: rational actors will pay licensing fees for patents they strongly
suspect are either invalid, or simply do not apply to them, because each of the
alternatives is worse." Sag & Rohde, supra, at 11.
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fringing a patent for a "Remote Query Communications Sys-
tem"46-specifically for having JPEG images on their websites.47

Another plaintiff filed lawsuits against firms such asJ. Crew and Lin-
ens 'N Things for infringing its "Information Processing Methodol-
ogy" patents48 by transmitting data that customers entered on the
defendants' websites. 49 Other firms facing allegations of software
patent infringement include McDonalds, Barnes & Noble, Jamba
Juice, Aeropostale, 7-Eleven, and Oprah Winfrey's Harpo
Productions. 50

Not only do firms outside of the conventional software industry
frequently produce potentially infringing software, they are also
granted the lion's share of software patents. James Bessen has

46. U.S. Patent No. 5,253,341 (filed Apr. 11, 1991).
47. Amended Complaint at 3, Global Patent Holdings, LLC v. Green Bay

Packers, Inc., No. 00-4623 (N.D. Ill. Oct. 23, 2007), ECF No. 50. An attempt to
enforce the '341 patent in 2000 led to the invalidation of all sixteen claims, as well
as to the addition of a seventeenth claim. See Motion to Reinstate at 1, Techsearch
LLC v. Internet Entm't Grp., No. 00-4623 (N.D. Ill. Sept. 10, 2007), ECF No. 41; see
also id. at Ex. A (Ex parte Global Patent Holdings, LLC, Appeal No. 2006-0698,
Reexamination Control No. 90/005,742 (Dec. 26, 2006)). The amended com-
plaint, supra, charged the Green Bay Packers and other parties with violating the
new seventeenth claim, however an initial re-examination of the seventeenth claim
found it invalid on nineteen grounds. See Initial Office Action in Ex Parte Reex-
amination of U.S. Patent No. 5,253, 341, at 3-5 (July 22, 2008), available at http://
www.scribd.com/doc/4328073/jpg-patent-reexam. The case was dismissed without
prejudice pending the reexamination on March 4, 2009. See Minute Entry, Global
Patent Holdings LLC v. Green Bay Packers, No. 00-4623 (N.D. 2009), ECF No. 154;
Agreed Motion to Dismiss, Global Patent Holdings, LLC v. Green Bay Packers,
Inc., No. 004623, 2009 WL 3059752 (N.D. Ill. 2009), E.C.F. No. 153.

48. U.S. Patent No. 7,184,162 (filed Apr. 15, 2005); U.S. Patent No. 7,075,673
(filed Nov. 6, 2003); U.S. Patent No. 6,683,697 (filed Dec. 9, 1999).

49. See Complaint at 1 14, 17, 20, Eon-Net L.P. v.J. Crew Inc., No. 07-10488
(S.D.N.Y. Nov. 20, 2007), ECF No. 1; Amended Complaint at 12, 15, Eon-Net,
L.P. v. Linens 'N Things, Inc., No. 06-315 (D.NJ. Aug. 2, 2006), ECF No. 15. The
cases were dismissed or settled before the court rendered a final judgment. See
Stipulation and Order of Dismissal with Prejudice, Eon-Net, L.P. v. J. Crew Inc.,
No. 07-10488 (S.D.N.Y. Aug. 4, 2008), ECF No. 11; Stipulation of Dismissal, Eon-
Net, L.P. v. Linens 'N Things, No. 06-315 (D.NJ. Jan. 5, 2007), ECF No. 23; Stipu-
lation of Dismissal, Eon-Net, L.P. v. Linens 'N Things, No. 06-315 (D.N.J. Dec. 22,
2006), ECF No. 22.

50. See Complaint, Card Activation Techs., Inc. v. 7-Eleven Inc., No. 10-4984
(N.D. Ill. Aug. 9, 2010), ECF No. 1; Complaint, Illinois Computer Research, LLC v.
Harpo Productions, Inc., No. 08-7322 (N.D. Ill. Dec. 23, 2008), ECF No. 1; Com-
plaint, Card Activation Techs., Inc. v. Barnes & Noble, Inc., No. 07-1230 (N.D. Ill.
Mar. 2, 2007), ECF No. 1 (also naming Jamba Juice Co. and Aeropostale Inc. as
defendants); Complaint, Card Activation Techs., Inc. v. McDonald's Corp., No. 06-
5578 (N.D. Ill. Oct. 13, 2006), ECF No. 1.
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found that 83% of software patents granted to public firms in 2006
went to firms outside of the conventional software industry.5 1

In our discussion of the widget industry, we stipulated that
each firm would hold exactly one patent and concluded that the
industry-wide discovery costs of widget patents are O(n2 ). Obviously,
real industries aren't like that. Some firms have many patents and
others have none at all. So it's more precise to say that the patent
system's discovery costs in non-indexable industries are 0(n'np),
where nf is the number of firms and n, is the number of patents.
The widget industry in our example is a special case where n=nf=np,
so that total discovery costs are 0(n2).

In the software industry, nf np, but n and np are both large. As
we have seen, most medium and large firms produce patent-eligible
software. There are roughly 635,000 firms in the United States with
twenty or more employees.5 2 While not all of these firms produce
software, many of the 1.7 million firms with five to nineteen em-
ployees do, so we'll estimate the number of firms that create
software, nf, to be 600,000 firms. And np, the number of software
patents issued, is around 40,000 in a typical year (and growing) .5

That means that there are around twenty-four billion new patent-
firm pairs each year that could produce accidental infringement.
Even if a patent lawyer only needed to look at a patent for ten min-
utes, on average, to determine whether any part of a particular
firm's software infringed it, 5 4 it would require roughly two million
patent attorneys, working full-time, to compare every firm's prod-

51. James Bessen, A Generation of Software Patents, 18 B.U.J. Sci. TECH. L. 241,
256 (2012) (showing only 17.2% of software patents granted to public firms were
granted to firms in the computer services and software industries).

52. According to the U.S. Census Bureau, there were 635,000 businesses with
twenty or more employees in 2008, and 1.7 million firms with five to ninteen em-
ployees. See Statistics About Business Size (including Small Business) from the Census Bu-
reau, CENsus BuREAu HOMEPACE, http://www.census.gov/econ/smallbus.html
(last visited Dec. 9, 2011).

53. See Bessen, supra note 51, at 253.
54. Ten minutes is an unrealistically low amount of time. Patentable software

can be written in only a few lines, see supra note 27, and many software programs
consist of millions of lines of code. See, e.g., MicRosoFr supra note 36 (noting that
Windows XP was compiled from 45 million lines of code); Brand, supra note 36
(interview with Nathan Myhrvold, estimating Microsoft Word consisted of two mil-
lion lines of code in 1995). It is plainly beyond human capacity for an attorney to
be able to hold in his or her mind everything that a large software program does,
let alone to compare it to the content of a patent in a matter of minutes.
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ucts with every patent issued in a given year.55 At a rate of $100 per
hour, that would cost $400 billion. For comparison, the software
industry was valued at $225.5 billion in 2010.56

Obviously, $400 billion is a highly speculative figure. But the
exact number doesn't matter because there are only around 40,000
registered patent attorneys and agents in the United States.57 Even
if the entire patent bar worked full-time on patent clearance for
software firms, there wouldn't be nearly enough lawyers to go
around.

E. Example: Discovery Costs for Corkscrews Are Low Because
There Are Few Corkscrew Patents

We have argued that discovery costs are low for the pharma-
ceutical industry because chemical patents are indexable by chemi-
cal formula. But even non-indexable patent classes can have modest
discovery costs if np, the number of potentially-relevant patents, is
small enough.

For example, consider corkscrews. A search of corkscrew-re-
lated technology classes 58 reveals that 301 utility patents were
awarded between 1992 and 2011. Just five of these were issued in
2011.

We have argued that it would be impossible for anyone to read
and understand the hundreds of thousands of existing software pat-
ents, or even to keep up with the hundreds of software patents the
patent office issues each week. But it would only take a few weeks to
read and understand the 301 utility patents related to corkscrews.5 9

Given that only about fifteen patents are issued in corkscrew-related
technology classes in a typical year, it would be fairly easy for an

55. The math behind this is straightforward: 40,000 patents*600,000
firms*(10 minutes per patent-firm pair)/(2,000 hours of work per attorney *60
minutes per hour)=2 million attorneys.

56. Software: Global Industry Guide 2010, DATA MONITOR RESEARCH STORE

(2012), available at http://www.datamonitor.com/store/Product/software-global-
industry-guide_2010?productid=4F026C5C-EBCC-4193-AD27-77260196E7F5.

57. See Patent Attorney/Agent Search, UNITED STATES PATENT AND TRADEMARK OF-
FICE, https://oedci.uspto.gov/OEDCI/query.jsp (search for "US" in the country
field) (last visited Dec. 11, 2011).

58. We used patent classes 81/3.2, 81/3.4, 81/3.7, 81/3.9, 81/3.29, 81/3.36,
81/3.37, 81/3.45, 81/3.48. See e.g., Full-Text and Image Database, UNITED STATES

PATENT & TRADEMARK OFFICE (current through Oct. 16, 2012), http://patftl.us
pto.gov/netahtml/PTO/search-bool.html.

59. For example, if we assume that it takes an hour, on average, to understand
a corkscrew-related patent, then it would take approximately eight forty-hour work-
weeks to familiarize oneself with all 301 corkscrew-related utility patents.
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attorney who specialized in corkscrew patents to keep abreast of
new patents.

In March 2012, Amazon.com listed 4,551 corkscrews for sale in
its "home and kitchen" section, made by 737 manufacturers. 60 Not
every firm manufacturing corkscrews is listed on Amazon.com, but
it's reasonable to assume a majority of the commercially significant
ones are. So we'll estimate that nf, the number of firms in the cork-
screw industry, is no more than 1,500.

We have already estimated that np=301 for corkscrews. If we
again assume that each firm-patent comparison takes ten minutes,
then it would take approximately 75,250 hours to conduct patent
clearance for all corkscrews currently on the market.6 1 That would
require the services of approximately forty patent attorneys working
full-time for a year.

And of course, this process wouldn't need to be repeated every
year. In a typical year, firms would only need to clear their new
products and compare their existing products with newly-issued
patents. So in a typical year, the corkscrew industry would require
the services of significantly fewer than forty full-time patent
attorneys.

Moreover, the fact that there are few enough patents that a
single person could read and understand all of them means that
the vetting process is likely to be considerably more efficient for
corkscrews than for software. A patent is much harder to under-
stand the first time it's read than on the second, fifth, or twentieth
encounter. There are so many software patents that no one could
possibly read more than a small fraction of them, so attorneys doing
software patent clearance spend most of their time reading patents
for the first time. In contrast, attorneys that specialize in corkscrews
would be looking at the same 301 patents over and over again.
Their familiarity with the corkscrew patents would allow them to
quickly identify which were relevant to a particular client's
products.

Hence, the fact that a patent class is non-indexable does not
necessarily mean that discovery costs will be prohibitively high. If

60. AmAZON.COM, http://wwv.amazon.com/ (last visited March 2012) (search
for "corkscrews" in the category "Home and Kitchen"; click on "see more" hyper-
link under "brands.").

61. 301"1,500=451,500 comparisons. If each takes ten minutes., this will take
451,500/6=75,250 hours of work. Obviously, 10 minutes per comparison is a rough
estimate, but one that suffices to illustrate the point that corkscrew patent discov-
ery costs are several orders of magnitude smaller than software patent discovery
costs.
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np, the total number of patents in that technology class, is small,
then the "brute force" approach of examining every patent may be
feasible.

III.

DISORGANIZED PATENTS HAVE LED TO A
LITIGATION EXPLOSION

In practice, firms don't-and can't-spend whatever it takes to
avoid infringement. Rather, they spend only as much money on
patent searches as they believe will "pay off" in lower future litiga-
tion and licensing costs. 62 In industries with low discovery costs, a
rational firm is likely to spend enough money to find all patents
relevant to its products. Inadvertent infringement in these indus-
tries is rare. On the other hand, in industries where discovery costs
are high, the rational firm might not even try to avoid infringe-
ment, because a dollar spent on patent searches will produce much
less than a dollar in savings due to reduced litigation.

Unsurprisingly, the software industry-and, indeed, the larger
IT industry of which it is a part-is in the latter category. In a
widely-cited paper, Mark Lemley documents the widespread IT in-
dustry practice of ignoring patents and tries to explain why IT firms
behave as they do.63 He suggests several explanations: patent nego-
tiations take a long time, patent holders may not be willing to offer
reasonable terms, many patents turn out to be invalid, and the
number of patents a given firm must license would be large. 64

These are all plausible explanations, but there is a more important
and fundamental one: firms have no cost-effective way of obtaining
a complete list of relevant patents in the first place. Licensing the
few they know about provides no protection against the many
others they have not yet discovered.

Lemley notes that the pharmaceutical industry is one of the
few industries that does not ignore patents, and he attributes the
difference to the fact that the FDA forces patent holders to disclose
relevant patents. 65 But such disclosures can only be compiled into a
useful form because chemical patents are indexable. Without chem-
ical formula as an organizational scheme, it would not be possible

62. See Rebecca S. Eisenberg, Patent Costs and Unlicensed Use of Patented Inven-
tions, 78 U. CHI. L. REv. 53, 55 (2011) ("Information costs and transaction costs
may dwarf potential gains to users from identifying and clearing rights .... ").

63. Mark A. Lemley, Ignoring Patents, 2008 MICH. ST. L. REV. 19, 21 (2008).
64. Id. at 25-29.
65. Id. at 29-30.
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to create a publication like the Orange Book that allows rapid re-
trieval of patents relevant to a particular real-world product.

The empirical evidence on litigation costs is consistent with
our hypothesis about the importance of discovery costs. We should
expect industries with high discovery costs to have high rates of in-
advertent infringement and, as a consequence, high rates of litiga-
tion. In their 2008 book Patent Failure, James Bessen and Mike
Meurer used stock market event studies to estimate the total costs
of patent litigation for various industries during the 1980s and
1990s. They found that litigation costs for chemical patents are
much lower than the profits from these patents. 66 This happy state
of affairs can be explained by the low discovery costs of chemical
patents-litigation is rare because infringement is rare.

Bessen and Meurer found litigation costs were much higher
for non-chemical patents. From 1984 until 1994, the costs of litiga-
tion over non-chemical patents were roughly equal to the profits
from those patents. 67 And from 1994 to until the end of their study
period in 1999, the costs of litigation over non-chemical patents in-
creased dramatically. 68

Why was there a spike starting in the mid-1990s? Between 1989
and 1998, courts made it dramatically easier to obtain patents on
software and business methods. 69 Bessen and Meurer found that
these patents contributed a disproportionate share of patent litiga-
tion. Software patents were more than twice as likely to be involved
in patent litigation as other kinds of patents. 70 The closely-related
category of business method patents was nearly seven times as likely
to be involved in litigation.71 This is not surprising. We have already
seen that software patents have particularly high discovery costs,
and business method patents have high discovery costs for similar
reasons.

66. See BESSEN & MEURER, supra note 30, at 139 fig.6.5.
67. Id. at 138-39.
68. Id.
69. The Federal Circuit began upholding patents on software in In re

Iwahashi, 888 F.2d 1370, 1374 (Fed. Cir. 1989), and In re Alappat, 33 F.3d 1526,
1545 (Fed. Cir. 1994) (en banc). In 1998, the Federal Circuit eliminated the com-
mon-law ban on business method patents in State Street Bank & Trust Co. v. Signa-
ture Fin. Grp., Inc., 149 F.3d 1368, 1375 (Fed. Cir. 1998). For a more general
discussion of the expansion of patentable subject matter to cover software, see
ROBERT PATRICK MERGES & JOHN FITZGERALD DuFv, PATENT LAw & POLICY 151-55
(4th ed. 2007).

70. BESSEN & MEURER, supra note 30, at 22, 153 fig.7.2
71. Id.
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IV.
POLICY SUGGESTIONS: BEYOND PATENT QUALITY

We have shown that for technology classes with high discovery
costs, the patent system is unlikely to ever work like a traditional
property system. Rampant infringement is inevitable because firms
have no way to discover which patents they are infringing. Because
of this, firms have little incentive to even attempt to clear patent
rights before introducing new products into the market.

No one would claim this state of affairs is ideal, but is this sys-
tem the best we can do?

We don't think so. The patent system is supposed to be a
mechanism for promoting the progress of the useful arts by trans-
ferring resources from the users of technologies to their inventors.
But in industries where discovery costs are high, it does so in an
erratic, wasteful, and unjust fashion. The system resembles a lottery
more than a system of property rights-an unlucky minority of in-
fringers is the target of ruinous lawsuits, and only a minority of pat-
ent owners "win" by catching infringers who pay up.

Not only is this unfair to the targets of these lawsuits, but it
creates a generalized disincentive to innovate. Developing new
products comes with the risk of incurring crippling liability and
having one's business enjoined-precisely the opposite of the effect
patents are supposed to have. And, of course, many of the resources
consumed by the patent system flow not to inventors, but to pay
patent attorneys and cover the patent system's other deadweight
costs.

Many observers have argued that patent law reforms should fo-
cus on increasing patent "quality."72 They usually mean that more
patents should be invalidated for obviousness or non-novelty and
that patents should have narrower and clearer claims. These are
worthwhile goals to be sure. But they do not directly address the
discovery cost problem.

There is no reason to think obvious or non-novel patents cost
more to discover than "high quality" patents. So reforms that invali-
date "low quality" patents reduce discovery costs only because they

72. See, e.g., U.S. PATENT & TRADEMARK OFFICE, 2010-2015 STRATEGIC PLAN

9-25 (2010), available at http://www.uspto.gov/about/stratplan/USPTO-2010-
2015_StrategicPlan.pdf (describing initiatives to improve patent examination

timelines and patent quality); ADAM B. JAFFE & JOSH LERNER, INNOVATION AND ITS

DISCONTNTS 171, 178-81 (2004) (discussing ways to improve patent quality); John
R. Allison & Starling D. Hunter, On the Feasibility of Improving Patent Quality One

Technology at a Time: The Case of Business Methods, 21 BERKELEY TECH. L.J. 729
(2006).
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reduce the total number of patents being issued. That is valuable,
of course, but really dramatic changes would be needed to invali-
date enough patents to bring discovery costs under control in large,
non-indexable industries like software.

Nor are high discovery costs primarily due to unclear patent
boundaries. Unclear boundaries do raise discovery costs, since they
require patent attorneys to spend more time examining each pat-
ent. But recall that we began our analysis with the counterfactual
assumption that widget patents have perfectly clear boundaries. So
discovery cost problems will crop up even where patent boundaries
are crystal clear. Problems related to unclear patent boundaries ex-
ist in addition to the basic discovery cost problems that are the fo-
cus of this article.

There are several strategies the government could take to re-
duce discovery costs, ranging from making small changes to radi-
cally restructuring the patent system. Here we look at a few
categories of policy changes that would lessen discovery costs to va-
rious degrees.

A. Subject Matter Restriction
The preceding analysis suggests that the patent system will

work well when there is a clear and comprehensive way to index
patents-reducing the entire industry's patent discovery time to
O(nf) rather than O(nfnp). And the patent system will also work bet-
ter when nf or np is very small-i.e., in industries with a small num-
ber of firms or inventions.

Together, these criteria arrange technologies on a spectrum.
At one end of the spectrum are pharmaceuticals, an industry that is
highly concentrated, has relatively few inventions, and can use
chemical formulas to organize its patents. At the other end of the
spectrum is software, an industry that is highly decentralized, pro-
duces many patents, and has no standardized classification system.

Notice that the factors that make software patents work poorly
are characteristics of software itself and the software industry, not
the patent system. This suggests that it is probably not possible to
make the patent system work well for software. The basic problem is
that there is a massive number of firms producing potentially-in-
fringing software, a massive number of software patents, and no sys-
tematic way to organize them all. That is, discovery costs grow as
O(nf np), and n and np are both large numbers. Changes to patent
law probably can not make software inventions indexable, and
policymakers certainly should not try to reduce the number of
firms.
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The fact that some categories of patentable subject matter have
much higher discovery costs than others suggests an obvious policy
response: exclude subject matter with high discovery costs from pat-
ent eligibility.73 The strongest version of this reform would be to
exclude all non-indexable technology classes from patent eligibil-
ity. 74 Or policymakers might exclude only those non-indexable cat-
egories for which litigation costs are highest.

The problem of high discovery costs provides a strong ratio-
nale for courts' traditional prohibition on patents on abstract
ideas.75 The more abstract an invention is, the more different par-

73. Excluding inventions with high discovery costs from patentability will not

necessarily have deleterious effects. There are many arguments that software pat-

ents are not necessary to incentivize software development and that copyright, a

sui generis regime, or no protection at all would be sufficient to encourage new

innovation in software. These arguments are beyond the scope of this paper, but

for more discussion, see generally KLEMENS, supra note 38, at 17-23; Pamela Samuel-

son, et al., A Manifesto Concerning the Legal Protection of Computer Programs, 94 COLUM.

L. REv. 2308, 2404 (arguing for a sui generis intellectual property regime to pro-

tect software); Pamela Samuelson, Benson Revisited: The Case Against Patent Protection

for Algorithms and Other Computer Program-Related Inventions, 39 EMORY L.J. 1025,

1148-53 (1990); Timothy B. Lee, Patently Absurd - Copyright Law Can Meet the Needs

of Software Developers, NAT'L REv. (Oct. 3, 2011), available at http://wNvw.cato.org/

publications/commentary/patently-absurd-copyright-law-can-meet-needs-software-
developers; Timothy B. Lee, The Case against Literary (and Software) Patents,

TECHKNOWLEDGE (August 28, 2009), available at http://www.cato.org/publica-

tions/techknowledge/case-against-literary-software-patents; Wendy Seltzer, Software

Patents and/or Software Development (Har. Univ. - Berman Ctr. for Internet & Soc.

TPRC 2011, Sept. 24, 2011), available at http://ssrn.com/abstract=1985780 (argu-

ing software patents retard software development).

74. The patent system is often described as a "bargain with the public in

which the inventor gives information about the invention in exchange for an ex-

clusive right." Mark A. Lemley, The Myth of the Sole Inventor, 110 MICH. L. REv. 709

745 (2012) (citing Eldred v. Ashcroft, 537 U.S. 186, 225 (2003) (referring to a

patent as a "quid pro quo" for disclosure)); see also Aronson v. Quick Point Pencil

Co., 440 U.S. 257, 262 (1979) (identifying the fact that the patent system "pro-

motes disclosure of inventions" as one of its key functions); Fromer, supra note 24,

at 542; Lisa Larrimore Ouellette, Do Patents Disclose Useful Information?, 25 HARv.

J.L. & TECH. 531, 532 (2012). If non-indexable patents are, in practice, undiscover-

able, then the justification behind this "bargain" is significantly diminished be-

cause even fully disclosed patents would be relatively obscured among the many

other nonindexable patents.
75. See Diamond v. Diehr, 450 U.S. 175, 185 (1981) ("Excluded from such

patent protection are laws of nature, natural phenomena, and abstract ideas.")

(citations omitted); Diamond v. Chakrabarty, 447 U.S. 303, 309 (1980) ("The laws

of nature, physical phenomena, and abstract ideas have been held not patenta-

ble.") (citations omitted); Parker v. Flook, 437 U.S. 584, 589 (1978) ("'Phenomena

of nature, though just discovered, mental processes, and abstract intellectual con-

cepts are not patentable. ) (quoting Gottschalk v. Benson, 409 U.S. 63, 67

(1972)).

Imaged with the Permission of N.Y.U. Annual Survey of American Law

20121



312 NYU ANNUAL SURVEY OF AMERICAN LAW [Vol. 68:289

ties are likely to use it for different purposes, and the more flexibil-
ity parties will have to describe it.76 All of these factors mean that
more abstract patents will produce particularly high discovery costs
and, as a consequence, particularly high rates of inadvertent in-
fringement and litigation.

At one time, software and business method patents were con-
sidered too abstract to constitute patentable subject matter, but the
United States Court of Appeals for the Federal Circuit took a more
permissive stance towards software and business method patents
during the 1990s.77 The result has been an unprecedented explo-
sion of litigation related to software and business method patents. 78

The Federal Circuit's de facto legalization of software and business
method patents was a mistake and should be reversed.

76. For example, the relationship between energy and mass (e=mc2) has appli-
cations for the study of radioactivity, space travel, nuclear energy, and the composi-
tion of the universe. See Peter Tyson, The Legacy of E=MC, NOVA (Oct. 11, 2005),
http://www.pbs.org/wgbh/nova/physics/legacy-of-e-equals-mc2.html. A patent
application purporting to cover e=mc2 could be described in terms of any of these
applications.

77. Before the 1990s, courts generally held that software was not patentable.
In Gottschalk v. Benson, 409 U.S. 63 (1972), the Supreme Court invalidated a pro-
cess patent on software for converting signals from binary-coded decimal into bi-
nary, emphasizing that "[p]henomena of nature, . . . mental processes, and
abstract intellectual concepts [we]re not patentable." Id. at 67. The Court found
that granting the patent "in practical effect would [grant] a patent on the [conver-
sion] algorithm itself," id. at 72, and indicated that patents on software programs
were beyond the scope of the patent statute, absent legislative change. See id. at
72-73.

Following Benson, patent drafters attempted to redraft abstract process claims
into claims for making a new machine, in the hopes of concealing any resem-
blance of their claims to the process claims at issue in Benson. See ROBERT PATRICK
MERGES &JOHN FITZGERALD DuFFv, PATENT LAw AND POLICY 151-53 (4th ed. 2007).
This tactic succeeded when the Federal Circuit upheld machine claims for
software in In re Iwahashi, 888 F.2d 1370, 1374 (Fed. Cir. 1989), and In reAlappat,
33 F.3d 1526 (Fed. Cir. 1994) (en banc). The Federal Circuit in Alappat acknowl-
edged that "many, or arguably even all, of the means elements recited in [the
claim] represent circuitry elements that perform mathematical calculations." 33
F.3d at 1544. Nonetheless, the majority concluded, "This [claim] is not a disem-
bodied mathematical concept ... but rather a specific machine to produce a use-
ful, concrete, and tangible result." Id.

In 1998, the Federal Circuit decided State Street Bank & Trust Co. v. Signature
Fin. Grp., Inc., 149 F.3d 1368, 1375 (Fed. Cir. 1998) (eliminating the common-law
ban on business method patents).

78. In 2008, software patents were more than twice as likely to be litigated as
other patents, and business method patents were nearly seven times more likely to
be litigated than other patents. BESSEN & MEURER, supra note 30, at 22, 153 fig.7.2.
In the late 1 990s, software patents accounted for 38% of the cost of patent litiga-
tion for public firms. Id. at 22.
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An enumeration of other technology classes with high discov-
ery costs is beyond the scope of this paper, but would be a worth-
while subject for future study.

One alternative to exclusions based on subject matter would be
to vary the application fee for patents based on the estimated dis-
covery costs of each technology class. The patent office would take
into account the indexability of the technology classes and the
number of firms practicing in it. A party applying for a chemical
patent would thus have to pay a very low fee, whereas the fee for
patents in software-related technology classes would be drastically
increased. 79 This would decrease n, over time by discouraging ap-
plications for patents in areas with high discovery costs.80

B. Independent Invention

Another powerful reform would be to create an independent
invention defense to patent infringement.8 Ninety to ninety-eight
percent of modern patent lawsuits are filed against independent

79. In 2001, Mark A. Lemley estimated that the cost of prosecuting a patent

was between $10,000 and $30,000. See Mark A. Lemley, Rational Ignorance at the

Patent Office, 95 Nw. U. L. REv. 1495, 1498 (2001). A change in patent application
fees would have to be significant in relation to the already high costs of hiring

attorneys to draft and prosecute the patent.
80. Peter S. Menell and Michael J. Meurer similarly suggest that the cost of

evaluating patent applications "should be borne by the applicants and should be

tailored to the costs of examining particular applications (or at least classes of

applications)." Peter S. Menell & Michael J. Meurer, Notice Failure and Notice Exter-

nalities 35 (Boston Univ. Sch. of Law, Law and Econ. Research Paper No. 11-58,

Boston Univ. Sch. of Law, Pub. Law Research Paper No. 11-58, Stanford Law and

Econ. Olin Working Paper No. 418, UC Berkeley Pub. Law Research Paper No.

1973171, Feb. 16, 2012), available at http://ssrn.com/abstract=19
73171.

81. Other authors have written about the possibility of creating an indepen-

dent invention defense to patent infringement. See generally, e.g.,John S. Leibovitz,
Inventing a Nonexclusive Patent System, 111 YALE L.J. 2251 (2002) (suggesting that it

would be economically efficient for independent inventors to receive independent

patents on the same invention); Mark A. Lemley, Should Patent Infringement Require

Proof of Copying?, 105 MICH. L. REv. 1525 (2007); Oskar Liivak, Rethinking the Con-

cept of Exclusion in Patent Law, 98 GEO. L.J. 1643 (2010); Stephen M. Maurer &

Suzanne Scotchmer, The Independent Invention Defence in Intellectual Property, 69

ECONOMICA 535 (2002), available at http://www.dklevine.com/archive/scotchmer-
independent-invention.pdf (arguing that independent creation defense would

preserve incentives to invent, but also permit more efficient use of inventions);

Elisabetta Ottoz & Franco Cugno, The Independent Invention Defence in a Cournot

Duopoly Model, ECON. BULL., June 20, 2004, at 1-7, available at http://www.

economicsbulletin.com/ 2 0 04 /volumel2/EB-04L10005A.pdf; Samson Vermont,
Independent Invention as a Defense to Patent Infringement, 105 MICH. L. Rv. 475, 480

(2007).
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inventors, not copiers.8 2 Independent inventors develop and com-
mercialize inventions without copying from existing, patented in-
ventions. Patent owners who have patented the same invention and
who identify an independent inventor can exact licensing fees or
even stop the invention's use by the independently-inventing party
entirely.8 3 This system hurts independent inventors and the public
by forcing independent inventors to negotiate licensing fees to
keep their existing products on the market-or by removing other-
wise-successful products from the market.

There is an extensive literature on proposed independent in-
vention defenses,8 4 and a full consideration of the arguments for
and against such a defense is beyond the scope of this paper. None-
theless, we note that in principle, an independent invention de-
fense could reduce discovery costs to zero. With an independent
invention defense on the books, patent holders would still have the
security of knowing that a competitor could not copy their work, but
independent parties who happened to create something that in-
fringed a patent would not be liable to the patent holders. Inven-
tors would also have no obligation to search for patents they
potentially were infringing because so long as they were not copy-
ing another's work, their inventions would be safe from patent
lawsuits.

C. Limiting Injunctions and Multiplied Damages
for Patent Infringement

A final reform would be to limit patent remedies for infringe-
ment of non-indexable patents to actual damages, rather than per-

82. Lemley, supra note 74, at 713 (citing Christopher A. Cotropia & Mark A.
Lemley, Copying in Patent Law, 87 N.C. L. REv. 1421, 1424 (2009)). Notably, the
prevalence of independent invention acts as evidence that the patent system is
frequently unnecessary to spur invention. Independent inventors often develop
and commercialize the very same inventions others have patented. The fact that a
later party developed and commercialized a patented invention independently in-
dicates that it was not necessary to award the original patentee a patent in order
for society to benefit from the invention. See Lemley, supra note 81, at 1527 (citing
Vermont, supra note 81).

83. See 35 U.S.C. § 283 (2006); see also eBay Inc. v. MercExchange, L.L.C., 547
U.S. 388 (2006) (describing test for injunctive relief under the patent act).

84. See Leibovitz, supra note 81; Lemley, supra note 81; Liivak, supra note 81;
Long, supra note 7, at 525-33; Maurer & Scotchmer, supra note 81; Roger Milgrim,
An Independent Invention Defense to Patent Infringement: The Academy Talking to Itself:
Should Anyone Listen?, 90 J. PAT. & TRADEMARUC OFF. Soc'y 295 (2008); Ottoz &
Cugno, supra note 81; Vermont, supra note 81.
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mitting injunctive relief and multiplied damage awards. 85 In other
words, remedies for patent infringement could be limited to those
instantiating "liability rules" rather than "property rules."

"Property rules" are designed to prevent parties from using an-
other's asset without permission.86 In the case of patent law, its
property rule system "include[s] injunctions and supercompen-
satory damages that would make [patent infringement] less attrac-
tive than bargaining to a consensual price with the [patent]
owner."87 In contrast, "liability rules" such as lost profits or a royalty,
theoretically allow parties to infringe on another's patent "as long
as ... officially determined damages are paid. The level of the dam-
ages is set to compensate the owner," rather than punish the
infringer.

88

Generally speaking, property-rule remedies are considered
beneficial when transaction costs between property holders and
those who want to acquire property are low. 89 As Stewart Sterk
explains:

Because property rules require all potential users of a resource
to buy rights from th[e resource] owner, property rules enable
the owner to accumulate information about potential bidders
and the values those bidders attach to those rights. As a result,
property rules enable resource owners to channel those re-
sources to the bidders who value them most-promoting effi-
cient use of resources. 90

85. Currently, patent infringers may be enjoined from future infringement
and made to pay damages in the form of a reasonable royalty or lost profits. See 35
U.S.C. § 283 (" [Clourts. . .may grant injunctions in accordance with the principles
of equity to prevent the violation of any right secured by patent, on such terms as
the court deems reasonable."); 35 U.S.C. § 284 (2006) (Courts may award "dam-
ages adequate to compensate for the infringement, but in no event less than a
reasonable royalty for the use made of the invention by the infringer, together with
interest and costs as fixed by the court .... [T]he court may increase the damages
up to three times the amount found or assessed.").

86. Guido Calabresi & A. Douglas Melamed, Property Rules, Liability Rules, and
Inalienability: One View of the Cathedral, 85 HARv. L. REv. 1089, 1092 (1972); Henry
Smith, Property and Property Rules, 79 N.Y.U. L. REv. 1719, 1720 (2004).

87. Smith, supra note 86, at 1720.
88. Id.
89. Stewart E. Sterk, Property Rules, Liability Rules, and Uncertainty About Property

Rights, 106 MIcH. L. REV. 1285, 1290 (2008) (citing Guido Calabresi & A. Douglas
Melamed, Property Rules, Liability Rules, and Inalienability: One View of the Cathedral,
85 HRv. L. Rxv. 1089, 1106-10, 1118 (1972)) (explaining that Guido Calabresi
and A. Douglas Melamed observed that "property rules are efficient in cases of low
transaction costs, while liability rules are preferable in cases of high transaction
costs").

90. Id. at 1295 (footnote omitted).
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But property rules fail to promote the efficient use of resources
when transaction costs are high. The combination of very high
transaction costs (e.g., the costs of locating a patent holder to nego-
tiate a license with) and punitive legal penalties (e.g., an injunction
or multiplied damages for infringement) can prevent beneficial
uses of property and waste resources by making property use very
costly.91

Permitting property-rule remedies in patent law is harmful be-
cause the discovery costs of locating relevant patents render transac-
tion costs too high for many non-indexable patents.9 2 It is not
merely costly for potential infringers of non-indexable patents to
locate the patents they might infringe-it is completely imprac tica-
ble. As a result, firms are faced with a disincentive to develop new
products because of the liability that could result if those products
infringed others' patents. Firms cannot determine ex ante what is
infringing, but an injunction ex post could be crippling.

Once a product or process has been designed in a way that
incorporates a patented invention, redesigning the product
might require shutdown for retooling. In addition, especially
when the patented invention is a small component in the de-
sign of a complex product or process, a redesign around the
patented invention may take substantial effort .... 93

In this case, a patent owner may then exact enormous licensing
fees from an accidental infringer that the infringer would not have
agreed to if the infringed patent had been identified in the prod-
uct-development stage. Eliminating property-rule remedies-specif-
ically eliminating injunctions and multiplied damages-would
lessen the disincentives to producers created by the high discovery
costs of the patent system.9 4 This proposal does not constitute a

91. See id. at 1290.
92. See id. at 1296 ("Only if potential resource users know that use of the re-

source would intrude on someone else's property ight, and can readily identify
the owner of that right, will they approach the owner to act as an information
cleaing-house."); id. at 1304 ("[C]ompared to a liability-rule regime, a property-
rule regime creates excessive incentives to search [to determine the scope of one's
legal rights] even when the search costs are high, [and] the probability of en-
croachment [on another's ight] is relatively low .... "); see also id. at 1311 ("Be-
cause the consequences of using without search are so draconian [in a property-
rule regime], the user will often be willing to undertake an expensive search even
when the probability of liability is very low.").

93. Id. at 1333.
94. For a more detailed discussion in favor of awarding non-punitive royalties,

see Brian J. Love, The Misuse of Reasonable Royalty Damages as a Patent Infringement
Deterrent, 74 Mo. L. REv. 909 (2009).
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complete solution: litigation costs are still very high, and potential
infringers and patent holders will still dispute the existence of liabil-
ity and the size of damages. But it would be a step in the right
direction.

A more modest proposal would combine this proposal and the
previous one: limit injunctions and multiplied damages to cases
where the plaintiff can demonstrate that actual copying took place.
Under this approach, independent inventors would still be subject
to liability for infringement, but their products could not be en-
joined and their damages would be limited to a reasonable royalty
rate determined by a judge. In contrast, a party caught copying an-
other's invention would be subject to harsher remedies, including
injunctions and heightened damages.

CONCLUSION

The patent system is supposed to promote the progress of sci-
ence and the useful arts, but in some industries it seems to be doing
just the opposite. The sheer number of patents and firms, and the
lack of an effective organizational scheme for patents, can mean
that patent clearance is practically impossible. In software, for ex-
ample, patent clearance would require the services of many more
patent attorneys than exist in the United States. In short, the patent
system doesn't scale.

It's a fundamental problem that inventions in certain indus-
tries are not indexable, and incremental changes to the patent
rules, such as beefing up the novelty and obviousness requirements,
are not going to fix the problem. Only dramatic reforms-such as
excluding industries with high discovery costs from patent protec-
tion, establishing an independent invention defense, or eliminating
injunctions-can return the patent system to its proper role of pro-
moting innovation.
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