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in conclusory terms, reflecting strongly held beliefs about how patents 
either solve public-goods problems or inhibit technological progress 
by inventors who have reasons beyond IPRs to invest in research and 
development (“R&D”).  

In order to provide a clearer policy path through this thicket, this 
Article explores the empirical and theoretical literature on the rela-
tionship between patents and innovation. In crafting the most benefi-
cial patent policy, we should not overlook or minimize the strong 
theoretical and evidentiary justifications for property rights in tech-
nology, although this does not mean that granting ever-stronger patent 
protection will inevitably lead to ever-greater innovation. Limited 
patent reform may also be appropriate to address identified problems 
such as insufficient quality control, the broad scope of certain method 
patents, and inadequate disclosure. Despite this fine-tuning, the Unit-
ed States should continue to lead the way in protecting the rights of 
deserving inventors and in encouraging other countries to do the 
same. This Article thus builds upon my prior enforcement decisions 
and speeches, which have advocated for the rights of legitimate inven-
tors to monetize their innovations, cautioned against undermining IP 
rights, and sought a targeted response to problems with the contempo-
rary patent system.1 

To evaluate today’s patent regime responsibly, policymakers 
should start with evidence about patents’  economic effects. Surpris-
ingly, there is no broad consensus on how IP rights affect technologi-
cal advance, despite the prominent role of patents in the economy. 
One common justification for the patent system is to protect inventors 
against third parties that would appropriate their costly and hard-won 
insights; certainly there are settings where innovation is both R&D 
intensive and vulnerable to copying, such as with respect to pharma-
ceutical innovation.2 However, the larger world of innovation does 
not always align with this narrative. Indeed, most patentees who sue 
for infringement do not even allege copying.3 Thus, the reality can be 
                                                                                                    

1. See, e.g., Maureen K. Ohlhausen & Dan Schneider, Intellectual Property and the Na-
tional Security Issue, WASH. TIMES (Dec. 1, 2015), http://www.washingtontimes.com/ 
news/2015/dec/1/maureen-ohlhausen-dan-schneider-intellectual-prope/ 
[https://perma.cc/TSU8-PJ67]; Maureen K. Ohlhausen & Joshua D. Wright, Reply Submis-
sion on the Public Interest — In re Certain 3G Mobile Handsets & Components Thereof, 
U.S. Int’l Trade Comm’n (July 20, 2015) [hereinafter Reply Sumission]; Maureen K. Ohl-
hausen, Commissioner, Fed. Trade Comm’n, Speech to the China Intellectual Property Law 
Association’s IP and Antitrust Forum: Antitrust Oversight of Standard-Essential Patents: 
The Role of Injunctions (Sept. 12, 2015) [hereinafter Antitrust Oversight of Standard-
Essential Patents]; Maureen K. Ohlhausen, Commissioner, Fed. Trade Comm’n, Remarks 
Before the Second Annual GCR Live Conference: Antitrust Enforcement in China — What 
Next? (Sept. 16, 2014). 

2. See, e.g., Dan L. Burk & Mark A. Lemley, Policy Levers in Patent Law, 89 VA. L. 
REV. 1575, 1581–82, 1590, 1616–17 (2003). 

3. Christopher A. Cotropia & Mark A. Lemley, Copying in Patent Law, 87 N.C. L. REV. 
1421, 1444–45 (2009). In patent law, unlike, for example, in copyright law, infringement 
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more complicated than the core theory might suggest, increasing the 
need for actual evidence. 

Weighing the pros and cons of the patent regime from an eviden-
tiary perspective, however, is challenging. Consider the potential ben-
efits of the patent system: allowing inventors to capture more of the 
social value of their discoveries induces them to devote more capital 
to R&D than would otherwise be the case. That tendency applies not 
only to invention, but also to commercialization.4 The result — so the 
theory goes — is more eclectic and qualitatively superior innovation. 
But testing for that outcome is not straightforward. 

Patents may yield benefits, but some of those benefits extend into 
the future, are difficult to confirm, and are even harder to quantify. By 
contrast, patents impose obvious costs in the present. First, the cost 
and prevalence of patent litigation have increased over time, cutting 
into accused infringers’  and patentees’  bottom lines.5 Second, the best 
patents may confer economic power, raising the possibility that con-
sumers must pay monopoly prices or forego products or services that 
they could have afforded under competition.6 This concern is not ab-
stract. Life-saving drugs, for instance, can be expensive prior to ge-
neric entry, impacting healthcare costs in general and pricing some 
patients out of the market.7 Third, broad patents can encumber follow-
on innovation in high-transaction-cost environments where improvers 
cannot easily bargain with the patentee.8 Fourth, technology users 
face a near-inevitable risk of infringement due to the number of pa-
tents and the difficulty of achieving a guaranteed clearing position ex 

                                                                                                    
does not require copying. Rather, an infringer need only make, use, offer to sell, or sell any 
patented invention without permission. 35 U.S.C. § 271(a) (2012). 

4. See F. Scott Kieff, Property Rights and Property Rules for Commercializing Inven-
tions, 85 MINN. L. REV. 697, 707–08 (2001).  

5. See, e.g., Ian D. McClure, Accountability in the Patent Market Part II: Should Public 
Corporations Disclose More to Shareholders?, 26 FORDHAM INTELL. PROP. MEDIA & ENT. 
L.J. 417, 421 (2016). In the last two years, however, the total number of U.S. patent in-
fringement cases has declined. See PWC, 2016 PATENT LITIGATION STUDY: ARE WE AT AN 
INFLECTION POINT? (May 2016), http://www.pwc.com/us/en/forensic-
services/publications/assets/2016-pwc-patent-litigation-study.pdf [https://perma.cc/5ZCH-
YJZ5]. 

6. See, e.g., Benjamin N. Roin, Intellectual Property Versus Prizes: Reframing the De-
bate, 81 U. CHI. L. REV. 999, 1001 (2014). 

7. See, e.g., FED. TRADE COMM’N, AUTHORIZED GENERIC DRUGS: SHORT-TERM 
EFFECTS AND LONG-TERM IMPACTS, ii–iii (2011). See generally Luke M. Olson & Brett W. 
Wendling, The Effect of Generic Drug Competition on Generic Drug Prices During the 
Hatch-Waxman 180-Day Exclusivity Period (Fed. Trade Comm’n. Bureau of Econ., Work-
ing Paper No. 317, 2013) 
https://www.ftc.gov/sites/default/files/documents/reports/estimating-effect-entry-generic-
drug-prices-using-hatch-waxman-exclusivity/wp317.pdf [https://perma.cc/E4CV-ELXJ]. 

8. See Janet Freilich, The Uninformed Topography of Patent Scope, 19 STAN. TECH. L. 
REV. 150, 152–53 (2015). See generally Robert P. Merges & Richard R. Nelson, On the 
Complex Economics of Patent Scope, 90 COLUM. L. REV. 839 (1990). 
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third to Chinese companies to end China’s antitrust investigation,17 as 
well as to the Korean Fair Trade Commission (“KFTC”) action to fine 
Qualcomm and force it to change its licensing practices.18  

Other international events also point to diluted IP rights. In Au-
gust 2015, China adopted an essential-facilities doctrine that may re-
quire the compulsory licensing of IP rights by firms considered 
dominant.19 The Japanese Fair Trade Commission has promulgated 
rules prohibiting owners of standard-essential patents (“SEPs”) from 
seeking injunctive relief, “even if the acts do not substantially restrict 
competition.”20 The Director of the KFTC has opined that “ the exer-
cise of IP rights has the potential to become a monster”  and that IP 
rights “can undermine technological development.”21 And the Com-
petition Commission of India has found that charging unreasonably 
high royalties, or basing royalty calculations on final-product sales, on 
FRAND-encumbered SEPs abuses a dominant position.22 

A recalibration of patent rights is also underway in America. Alt-
hough it has reached some pro-patentee decisions,23 the U.S. Supreme 
Court has recently diluted patent rights in other cases. The Court has 
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tion is an irresponsible foundation for action by policymakers. In an 
effort to provide a firmer foundation for any policy in the IP space, 
this Article explores the empirical literature governing the relationship 
between patents, R&D, and economic growth. The goal is not com-
prehensively to review the econometric literature on the subject. Ra-
ther, it is to distill the literature’s principal teachings and to use the 
information — albeit incomplete and resistant to broad prescrip-
tions — to help formulate responsible policy positions. Policymakers 
who wish to promote consumers’  interests must not avoid difficult 
questions but must seek to answer them as best they can with the tools 
at hand. Invariably, error analysis comes into play. Much good-faith 
disagreement arises because of imperfect information, a need to resort 
to intuition in teasing larger conclusions out of ambiguous data, and 
dif
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ished.”44 The Electronic Frontier Foundation’s view is that the “patent 
system is broken”  and “it’ s time to start over.” 45 

The chorus of criticism goes on. Attorney William Hubbard ar-
gues that “patent protection in the United States should be weak-
ened.” 46 The Hon. Richard A. Posner sees “serious problems with our 
patent s3 0 Td11.3(ul) 
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methods, and genetics.52 Even some who have defended the status 
quo have done so reluctantly.53 

Whether these claims are justified or not, it is remarkable that the 
stalwart of U.S. innovation policy has become so controversial. The 
proceeding Section explores events over the last two decades that 
have led to mounting criticism of the U.S. patent regime, and then 
explains why it is so important that we resolve questions surrounding 
patents’  contribution to innovation policy. 

B. The Road to Controversy: How Changing Technologies Distress a 
One-Size-Fits-All Patent System 

Patents attract controversy by their nature. A patent’s definitive 
quality — the right to exclude — means that some firms wishing to 
market a technological good or to employ a useful process cannot do 
so. Patent rights deny consumers lower prices and a wider choice 
among sellers in the short term in the hope of achieving greater long-
term gains. Those experiencing the immediate costs are prone to com-
plain, but it is important that policymakers not uncritically equate the 
protests of these aggrieved stakeholders with the public interest. 

It is no surprise that inventors of breakthrough technologies have 
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Even if groundbreaking inventors encumbered cumulative inno-
vation in such ways, however, few question those innovators’  claim to 
a share of the social value flowing from their insights. Generally, the 
patent-policy debate accompanying revolutionary advances over the 
prior art goes to optimal breadth of the exclusive right — not to 
whether society should grant any such right at all. Thus, despite occa-
sional controversy, patents have enjoyed an illustrious reputation. As-
sociated with famous inventors like Thomas Edison, Alexander 
Graham Bell, and Samuel Morse, patents symbolize ingenuity and 
innovative brilliance. It is no surprise that they have been so central to 
the U.S. legal tradition given their explicit constitutional recogni-
tion.59 

The maelstrom of controversy surrounding the U.S. patent system 
today, however, is unprecedented. One cause is that the patent system 
emerged in a time when mechanical inventions and manufacturing 
processes accounted for the lion’s share of innovation.60 Indeed, at the 
turn of the twentieth century, “if you put technology in a bag and 
shook it, it would make some noise.”61 Today, the reality is different. 
Advances in computing, microelectronics, nanotechnology, and be-
yond have given rise to increasingly sophisticated consumer products 
that combine a dazzling array of discrete technologies. RPX has esti-
mated, for instance, that a quarter of a million active patents may read 
on smartphone products.62 Even one semiconductor chip may impl
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Two contemporary developments have added urgency to claims 
of a “patent crisis.”  First, competition in the lucrative smartphone in-
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There is dispute as to whether PAEs efficiently compensate inventors 
who could not otherwise afford to enforce their rights or whether 
PAEs suppress innovation by taxing independent innovation. Critics 
accuse PAEs that buy and assert patents of high-tech extortion — a 
characterization that PAEs obviously reject. In any event, PAEs have 
been controversial and their practices have spurred claims that the 
patent system has been abused. Indeed, even the White House has 
condemned some PAE conduct.77 Operating companies’  allegedly 
partnering with PAEs through “privateering”  agreements to pool and 
assert patents against the assignor’s competitors has fueled the 
flames.78 

The upshot of these developments is widespread and entrenched 
skepticism of the patent system. Claims that the patent regime should 
be reworked, or even abandoned entirely, arise with greater frequency 
and appear to gain more traction, but debate founded on facts is rare. 
The next Part of this Article explores the theoretical and empirical 
evidence that underlies why robust patent rights remain essential to an 
effective innovation policy. 

III. THE ECONOMIC EFFECTS OF PATENT RIGHTS 

The essential question is whether patents enhance innovation. 
Theory suggests that patents may variously boost and hinder R&D 
depending on a host of factors. Econometric and survey evidence hint 
at an answer but do not establish it irrefutably. The uncertainty is un-
fortunate and feeds debate, but it does not excuse ignorance or guess 
work in formulating innovation policy. Combined with economic the-
ory and common sense, existing empirical evidence can support at 
least partially informed decision-making. As explained below, econ-
ometric work does not answer every material question — or even 
most of them — but it does allow policymakers to reject calls for out-
right patent abolition and permits them to make more informed judg-
ment calls at the margin of patent policy. 

                                                                                                    
based on monopolization of an upstream technology-licensing market through targeted 
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cremental improvement over the status quo, an inventor’s reward may 
lie in being the first to market the latest technology.83 That result is 
pronounced in network industries, where first-mover advantage can 
bestow great benefits.84 More generally, competition itself can drive 
firms to devote R&D to improving their product offerings. Darwinian 
survival may be among the most powerful incentives to invent.85 

Those complicating factors do not suggest that patents are unim-
portant. Rather, they reveal that neither all nor even most inventions 
fall into the neat category of “public goods.” Thus, patents form part 
of a larger universe of incentives — competition, first-mover ad-
vantage, trade-secret protection, and beyond — that collectively be-
stow the net incentive to invent. Sometimes, the absence of patent 
protection would not lead inventors to abandon R&D investment, 
such as where the expected value of R&D without patents exceeds the 
innovator’s reservation return.86 Nevertheless, we would expect that 
introducing patents would increase the net incentive to invent a first-
generation technology.  

Other things being equal, strengthening the patent grant will en-
hance the incentive to invest in R&D to create a pioneer good or 
method. By giving an inventor a broader right to exclude, patent law 
increases the expected value of innovating. One tradeoff is that broad-
ening the exclusive right increases the deadweight loss generated by 
any market power that flows from the patent.87 When more competi-
tion in a product market increases social welfare — as is likely the 
case in markets that are not natural monopolies — then it is possible 
to enhance efficiency by narrowing the patent grant, but only if the 
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novation tends not to advance rapidly, broad patents likely provide the 
breakthrough inventor an appropriate reward and direct follow-on 
improvements.  

Matters become more complicated, however, when innovation is 
continuous, widespread, and rapid.92 In such cases, transaction costs 
rise and make it more difficult for a pioneer to identify and negotiate 
with the full universe of suitable improvers.93 Some economic litera-
ture predicts that, in such contexts, a broad pioneer patent may inhibit 
innovation by suppressing follow-on innovation.94 The problem may 
be that although the first inventor has ample incentive to devote the 
requisite R&D, subsequent improvers may not. If improvers could not 
market their second-generation technologies without a license to an 
earlier pioneer patent, they may have a weak bargaining position. Un-
able to secure a sufficient proportion of the value of improvements, 
follow-on inventors may decline to invest in socially worthy re-
search.95 An obvious “solution”  would be to narrow pioneer patents, 
yet doing so may inefficiently compromise incentives to invent first-
generation technologies.96 

Problems also arise when the number of discrete, patent-eligible 
technologies residing within a single product increases. In times past, 
many inventions were mechanical and the object of a small number of 
patents.97 Today, with the rise of microelectronics and software, high-
tech products routinely implicate thousands of patents each.98 If own-
ership rights in those technologies are dispersed, the result is a 
Cournot complements problem.99 As complementary assets under 
divided ownership, such patents hinder technology firms that want to 
manufacture and sell new-generation products to consumers. Under 
atomized ownership, each owner of a complementary patent will 
charge its own monopoly price, disregarding the negative externalities 
of that pricing decision on demand for licenses to other complemen-
tary patents. The result may be royalty stacking, in which technology 

                                                                                                    
92. See Mark A. Lemley, The Economics of Improvement in Intellectual Property Law, 

75 TEX. L. REV. 989, 1044–62 (1997). 
93. Id. at 1048–72. 
94. See Merges & Nelson, supra note 8, at 870.  
95. See Suzanne Scotchmer, Standing on the Shoulders of Giants: Cumulative Research 

and Patent Law, 5 J. ECON. PERSP. 29, 32 (1991); see also James Bessen & Eric Maskin, 
Sequential Innovation, Patents, and Imitation, 40 RAND J. Econ. 611, 611 (2009) (arguing 
that patent protection is not as useful in spurring innovation that is both sequential and com-
plementary). 

96. See Scotchmer, supra note 95, at 39. 
97. See Merges, supra note 61, at 585 (“ [F]or Jefferson, if you put technology in a bag 

and shook it, it would make some noise.” ); Mark A. Lemley & Carl Shapiro, Patent Holdup 
and Royalty Stacking, 85 TEX. L. REV. 1991, 1992 (2007). 

98. See, e.g., Michael A. Carrier, Resolving the Patent-Antitrust Paradox Through Tri-
partite Innovation, 56 VAND. L. REV. 1047, 1091 (2003); Mark A. Lemley & A. Douglas 
Melamed, Missing the Forest for the Trolls, 113 COLUM. L. REV. 2117, 2174 (2013). 

99. See Lemley & Shapiro, supra note 97, at 2013. 
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users must separately negotiate licenses from many different sources 
to sell a given product.100 Related to that issue is the anticommons 
problem, which arises when property rights become narrow and nu-
merous to the point that transaction costs inhibit valuable exchange. 
The fact that some patents employ vague claim language exacerbates 
the problem, as patents’  claims may overlap with one another, further 
frustrating efforts to negotiate clearing positions. Such conditions can 
result in a “patent thicket” through which firms wishing to market 
new products must wade.101  

Although royalty-stacking and anticommons phenomena hinder 
the efficacy of the patent system, they do not mean that patents inhibit 
innovation overall. To navigate high-transaction-cost licensing envi-
ronments, technology companies use private-ordering solutions such 
as patent pools, portfolio cross licenses, and standard-setting organi-
zations.102 New business models have emerged to bridge the gap be-
tween infringed IP rights and technology users. Some of these models 
are controversial, most notably PAEs. Other companies, like defen-
sive patent-buying funds, focus on achieving clearing positions rather 
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indicating that weak patents can have strong, adverse economic ef-
fects, “ raising downstream marginal costs and thus moving the down-
stream price closer to the monopoly price.”106 They concluded that, at 
least as a matter of theory, “these effects do not merely worsen the ex 
post deadweight loss from patents. Perhaps worse, they distort the 
innovation incentives that patents are meant to provide.”107 Further 
still, weak patents may “lead to costly litigation, they can create a 
danger of hold-up (both of users and of subsequent innovators), and 
they can induce defensive patenting, which can itself lead to yet more 
weak patents in a vicious cycle.” 108 

This brief overview of the economics of patents and innovation 
reveals a complex, interconnected web of incentives that collectively 
spur or deter R&D investment. In this environment, generalizations 
and universal proclamations inevitably overlook nuances and im-
portant tradeoffs. The ideal patent grant in one industrial setting is 
unlikely to instill preferred incentives in dissimilar markets. Neverthe-
less, the economic literature yields valuable insights. Economic mod-
els predict that, for a given invention, expanding patent scope 
increases the incentive to invent. Weak patent protection may there-
fore lead to suboptimal investment in technological development.109 
Theory suggests that heavily cumulative innovations change the na-
ture of the optimal patent grant, but it does not support the idea that 
patent abolition is the preferred solution. Rather, adjusting the scope 
of pioneer patents may achieve a desirable balance between the origi-
nal and follow-on inventors’  incentives. As to the royalty-stacking 
and anticommons effects that could arise in certain markets, econom-
ics suggests that vertical integration and suitable, inter-competitor 
collaboration may ameliorate those conditions and increase output.110 
Finally, theory indicates the assertion of weak patents may retard in-
novation.111 

Ultimately, of course, it is useful for policymakers to employ the-
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system optimally tailored to maximize innovation? It is to those fun-
damental, factual questions that we now turn, beginning with a dis-
cussion of the econometric challenges that make facts difficult to dis-
discern from the data. 

B. Difficulties that Afflict Empirical Measurement of How Patents  
Affect Innovation 

Before recounting the evidentiary literature on patents and inno-
vation, it is worth explaining some of the econometric challenges. 
Patent systems have existed in various forms across many countries 
for over a century.112 One might imagine, then, that there would be 
abundant data to indicate whether patents drive technological ad-
vance. Unfortunately, several problems hinder the extraction of ro-
bust, usefully broad conclusions.113 
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C. Econometric Studies Have Linked Patents to Innovation 

In some commentators’  views, there is no empirical support for 
the proposition that patents spur innovation.123 That argument ignores 
abundant empirical work finding that patent strength and R&D ex-
penditures are correlated.124 So, too, research shows that strong IP 
rights are associated with economic growth in developed econo-
mies.125 Firms with stronger patent holdings tend to perform better.126 
Surveys reveal that patents contribute to incentives to invest, most 
acutely in the biopharmaceutical and medical device fields but else-
where to varying degrees as well.127 There is also historical evidence 
connecting strong patent rights to technological advancement.128 
While the evidence is subject to competing interpretations — and 
even statistically significant correlations between patent counts and 
R&D are susceptible to competing interpretations129 — it is certainly 
consistent with the proposition that patents materiall
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targeted narrowing of the patent system by taking certain areas of in-
ventive activity outside the scope of patent protection are unsupported 
by the ample evidence. 

The following Section addresses the relevant empirical literature 
in four subparts. It begins by discussing the literature that examines 
the correlation between patent strength and R&D. It then addresses 
survey evidence of the patent system’s impact in inducing firms to 
innovate. Third, it summarizes key studies on the role that patents 
play for start-ups in a
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Using cross-country data from thirty-two nations on R&D in-
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my in question was relatively open or closed, with the effect being 
stronger in the former situation.152 

In 1986, Hall, Griliches, and Hausman observed that “ there does 
seem to be a rather strong contemporaneous relationship between R 
and D expenditures and patenting, which does not disappear when we 
control for the size of the firm, its permanent patenting policy, or even 
the effects of its R and D history.” 153 Their findings showed “a persis-
tent significant contemporaneous relationship of R and D and patent-
ing.”154 

In 1980, Pakes and Griliches examined a cross-section of 121 
medium and large U.S. firms between 1968 and 1975 to determine 
whether patents are a good indicator of inventive activity.155 Although 
they identified a need for longer and larger samples, they provisional-
ly concluded that “patents do measure something systematic, some-
thing that is associated with R&D activity. This relationship is 
especially strong at the cross-sectional level, where it reflects reason-
ably permanent differences between firms.” 156 

Unsurprisingly, empirical evidence that patents drive innovation 
in pharmaceuticals is especially strong.157 More generally, there is 
evidentiary support for the core proposition underlying the economic 
case for patents: investment in R&D will be suboptimal if the invest-
ing firm has limited ability to internalize the ensuing value.158 Absent 
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patent rights, firms redirect their R&D efforts toward technologies 
that they can protect as trade secrets.159 Further, there is evidence 
linking higher rates of patenting to greater productivity at the firm 
level.160 Moreover, stronger IP rights lead U.S. firms to increase over-
seas technology transfer.161 

Finally, there is some evidence that patent rights correlate with 
greater innovation in developing countries, too. In a 2006 study, re-
gressed data on seventy-nine countries showed that,  

Whilst the effect of IPR protection on growth de-
pends upon the level of development, it is positively 
and significantly related to growth for low-and high-
income countries, but not for middle-income coun-
tries. This suggests that, although IPR protection en-
courages innovation in high-income countries, and 
technology flows to low-income countries, middle-
income countries may have offsetting losses from 
reduced scope for imitation.162  

In 2005, Chen and Puttitanun analyzed data for sixty-four devel-
oping countries, finding “some evidence that innovations in develop-
ing countries are indeed positively and significantly impacted by 
IPRs, and the levels of IPRs exhibit a U-shaped relationship with per 
capita GDP.” 163  

                                                                                                    
(“Our empirical results provide strong support for the view that the ability to appropriate 
returns is important for inventions whose success is highly uncertain.” ). 

159. Petra Moser, 
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b. Some Studies Find a Statistically Insignificant Correlation Between 
Patent Strength and R&D Investment or Economic Growth 

As the previous Section reveals, voluminous evidence links 
stronger patents with greater R&D investment at the firm level and 
richer macroeconomic growth. Policymakers should not take lightly 
the findings of that empirical literature, which leans heavily against 
any systematic weakening of patent rights, let alone abolition. Never-
theless, the econometric work to date is not unanimous in linking 
strong IP rights and innovation. The following Section explores lead-
ing work that has found no or statistically insignificant evidence of a 
relationship between patents and technological advance. 

Sakakibara and Branstetter undertook an interesting study in 2001 
on the reform of the Japanese patent system, which took place under 
U.S. pressure.164 Prior to 1988, Japanese law permitted a qualifying 
inventor to obtain just one claim per patent.165 Under U.S. law, by 
contrast, a single patent typically included many independent and de-
pendent claims.166 Also, the Japanese system allowed an inventor nar-
rower exclusive rights limited to the used technology.167 The 1980s 
was an era of expanding patent rights in America, which encouraged 
other countries to follow suit.168 In 1988, Japan passed a law allowing 
one patent to include many claims, thus expanding the scope of a giv-
en patent.169 The authors interviewed key Japanese stakeholders and 
determined that the 1988 reform was indeed a boon to inventors seek-
ing patents.170 The authors determined that it was more economical to 
obtain a single patent with multiple claims than several patents with 
one claim apiece, and the reforms materially increased the breadth of 
patent protection.171  

If the theoretical causal relationship running from patent strength 
to R&D and innovation were true, then one would expect to see an 
increase in R&D or innovation post-1988 reform in Japan after con-
trolling for other explanatory factors. While the 1980s were a time of 
generally rising R&D in Japan, Sakakibara and Branstetter neverthe-
less found no statistically significant evidence that patent reform plau-
sibly contributed to greater R&D or innovation on the part of the 307 
public Japanese companies on which they collected data.172 The au-

                                                                                                    
164. Mariko Sakakibara & Lee Branstetter, Do Stronger Patents Induce More Innova-

tion? Evidence from the 1988 Japanese Patent Law Reforms, 32 RAND J. ECON. 77 (2001). 
165. Id. at 79. 
166. Id.  
167. Id.  
168. Id. at 78. 
169. Id. at 79. 
170. Id. at 80–81. 
171. Id.  
172. Id. at 86, 98–99. 
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thors attributed particular significance to the lack of a spike in R&D at 
or around 1988. Further, while R&D spending by Japanese firms sub-
stantially increased in the early 1980s, there was a relative decline in 
1988 and 1989 and R&D investment did not increase again until 
1990.173  

They concluded that “there was a broadly observed increase in 
R&D spending in the 1980s which largely predated the onset of patent 
reform in Japan. Robustness checks suggest that relatively little, if 
any, of the upturn can be reasonably ascribed to the change in Japan’s 
patent regime.” 174 Sakakibara and Branstetter warned, however, that 
the 1988 reforms were “not a perfect natural experiment,”  that their 
“ failure to find an increase in firms’ innovative output or input in re-
sponse to patent reform does not prove that there was no effect,” and 
that “it would be premature to generalize from [their] findings to other 
nations or other patent reforms.”175 

Another illuminative study is Hall and Ziedonis’s empirical ex-
amination of patenting in the U.S. semiconductor industry between 
1979 and 1995.176 Unlike the study of Japan’s 1988 patent reforms, 
the semiconductor study finds mixed evidence on the incentive effects 
of stronger patents rights. First, it determined that “large-scale [semi-
conductor] manufacturers have invested far more aggressively in pa-
tents during the period associated with strong U.S. patent rights, even 
controlling for other known determinants of patenting.”177 The evi-
dence thus shows that U.S. semiconductor firms respond to changes in 
patent strength. Nevertheless, the evidence implies that the firms used 
patent holdings strategically, undertaking an arms war to secure mar-
ket position vis-à-vis one another.178 That phenomenon may be a 
function of the cumulative and often-simultaneous nature of innova-
tion in the semiconductor industry, which may make patents more 
useful as strategic assets than as a means for guarding quickly evolv-
ing technologies against appropriation. The authors also found, how-
ever, that “stronger patent rights are especially critical to these firms 
in attracting venture capital funds and securing proprietary rights in 
niche product markets.”179 

In an extensive 2002 study, Josh Lerner engaged in a cross-
sectional analysis of 177 changes in patent strength across sixty coun-

                                                                                                    
173. Id. at 88. 
174. Id. at 92 (emphasis omitted). 
175. Id. at 99. 
176. Bronwyn H. Hall & Rosemarie Ham Ziedonis, The Patent Paradox Revisited: An 
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tries between 1850 and 2000.180 He found that a country’s increase in 
patent protection substantially affected patent filings in that country 
by foreign entities, but reduced patent filings by domestic residents 
and in Great Britain, to which he devoted individual attention.181 Con-
sistent with economic theory predicting an inverse-U-shaped relation-
ship between patent strength and innovation, he found that “patent 
protection-enhancing shifts have a lesser impact on innovation when 
the nation already has strong patent protection and when its per capita 
gross domestic product lags behind other nations.”182 He concluded 
that “ the failure of domestic patenting to respond to enhancements of 
patent protection, and the particularly weak effects seen in developing 
nations, were quite striking.”183  

Also noteworthy is Petra Moser’s 2013 review of economic evi-
dence on the relationship between patents and innovation.184 He con-
cluded,  

Overall, the weight of the existing historical evi-
dence suggests that patent policies, which grant 
strong intellectual property rights to early genera-
tions of inventors, may discourage innovation. On 
the contrary, policies that encourage the diffusion of 
ideas and modify patent laws to facilitate entry and 
encourage competition may be an effective mecha-
nism to encourage innovation.
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c. Surveys Reveal that Patents Are Critical to Innovation in the Life 
Sciences Sector and Relevant in Other Industries, Albeit Less so than 
Other Factors 

Many economists question the efficacy of surveys.187 Among 
other reasons, this is because what people say they will do often dif-
fers from what they will actually do, and thus market transactions re-
veal preferences more reliably than survey responses.188 Nevertheless, 
revealed preferences are not always available to researchers, who 
must therefore look to stated preferences. Given the ambiguous nature 
of empirical studies of patent strength and innovation, there is reason 
to survey innovators in an effort to determine which factors drive 
them to invest in R&D.  

Researchers have undertaken numerous surveys, but two in par-
ticular stand out: the 1994 Carnegie Mellon survey and the 1983 Yale 
survey.189 This Section addresses each in turn, and concludes by ref-
erencing briefly several others. The most important takeaway is that 
patents are the principal means of protecting innovations in certain 
industries, especially in pharmaceuticals but elsewhere too, and of 
ancillary effectiveness compared to other appropriation mechanisms 
in other industries.190 These surveys support the U.S. patent system, 
which plays a material appropriation function worth protecting for 
innovations across industries. Plainly, patents increase the cost to 
competitors of imitating an innovator’s new products, thus making 
them a useful — if not always principal — means of protecting the 
results of R&D.191 

                                                                                                    
187. See, e.g., W. Kip Viscusi, Monetizing the Benefits of Risk and Environmental Regu-

lation, 33 FORDHAM URB. L.J. 90, 108–09 (2006); Robert H. Frank & Cass R. Sunstein, 
Cost-Benefit Analysis and Relative Position, 68 U. CHI. L. REV. 323, 341 (2001).  

188. Viscusi, supra note 187.  
189. See generally Wesley M. Cohen et al., Protecting Their Intellectual Assets: Appro-

priability Conditions and Why U.S. Manufacturing Firms Patent (or Not), (Nat’l Bureau of 
Econ. Research, Working Paper No. 7552, 2000); Richard C. Levin et al., Appropriating the 
Returns from Industrial Research and Development, 3 BROOKINGS PAPERS ON ECON. 
ACTIVITY  783 (1987).  

190. In addition to the Carnegie Mellon and Yale studies discussed below, see Anthony 
Arundel, The Relative Effectiveness of Patents and Secrecy for Appropriation, 30 RES 
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product innovations, [but] it now appears that they can be counted 
among the major mechanisms of appropriation in a more sizeable mi-
nority of industries.”204 Interestingly, the respondents’  principal re-
ported reason for applying for product patents (96%) and process 
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views on the efficacy of patents as anti-expropriation mechanisms, or 
asking whether firms made R&D investments based on strong IP 
rights, Mansfield investigated how the strength of a country’s IP 
rights regime affected U.S. private-firm technology transfer and for-
eign direct investment into that country.214 He found that “ the strength 
or weakness of a country’s system of intellectual property protection 
seems to have a substantial effect, particularly in high-technology 
industries, on the kinds of technology transferred by many U.S. firms 
to that country.”215 Further, “ this factor seems to influence the com-
position and extent of U.S. direct investment there, although the size 
of the effects seems to differ from industry to industry.” 216 

A 1986 empirical study by Mansfield discerned the proportion of 
inventions developed in 1981–1983 that would not have been devel-
oped absent patent protection.217 He conducted a random sample of 
one hundred firms from twelve 
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icals.” 224 Their study did not suggest, however, that patents do not 
spur R&D in industries where the patent premium is slight and inno-
vators rely on non-patent methods of appropriation to protect their 
inventions. “ [E]ven in industries where the patent premium is lower 
and firms rely more heavily upon means other than patents to protect 
their inventions, such as electronics and semiconductors, our esti-
mates imply that patents stimulate R&D, though less so.” 225
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mirror evidence of an inverted-U-shaped relationship between prod-
uct-market competition and innovation.230 Nevertheless, evidence to 
date that greater patent strength eventually weakens incentives to in-
vent is thin. As explored above, empirical studies reveal a statistically 
significant relationship between patent strength and R&D in devel-
oped countries.231 That literature reveals no inverted-U-shaped rela-
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thors emphasized “the importance of patents as an imperfect but quan-
tifiable measure of technology that enabled technology-based trades 
to be made in external markets, both in financial markets (venture 
capital) and with suppliers and owners of complementary technolo-
gies.” 238 

Of course, the efficacy of non-patent appropriation mechanisms 
differs from industry to industry.239 Patents are not always well suited 
to driving software innovation, which tends to progress more rapidly 
than the prosecution process awards patents.240 Further, the heavily 
cumulative nature of innovation in computer software suggests that 
patents should be narrow.241 Consistent with the survey evidence re-
counted above, first-mover advantage and competition are more likely 
to drive innovation in that sector than patent protection.242 It is thus 
unsurprising that patents serve a less critical function than some other 
factors for software firms in securing venture capital.243 A 2007 study 
found patents generally to be relatively unimportant to software start-
ups in that respect, but it nevertheless identified two potential benefits 
of patent protection.244 First, patents may “support young firms in 
their efforts to compete”  and, second, patents may “facilitate the intra-
industry technology transfers upon which innovation depends in a 
realm of cumulative innovation.”245 They conclude: 

In the end, the point of this paper is that a serious 
debate about the propriety of patents in the software 
industry must account not only for the possibility 
that patents might impose substantial costs, but also 
for the possibility that they provide substantial 
�E�H�Q�H�¿�W�V�����2�X�U���S�D�S�H�U���F�R�Q�W�U�L�E�X�Wes to the existing litera-
ture by providing a quantitative link between patent-
�L�Q�J�� �E�H�K�D�Y�L�R�U�� �D�Q�G�� �¿�U�P�� �V�X�F�F�H�V�V���� �2�X�U�� �Z�R�U�N�� �S�U�R�Y�L�G�H�V��
substantial evidence that patenting, at least in this in-
dustry, is an important part of a well-organized oper-
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ation, rather than a random or happenstance occur-
rence.246 
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To understand how reality can depart from conjecture, consider 
the Section 6(b) report on PAE conduct that the FTC released in Oc-
tober 2016.250 Although it does not address the efficiency of PAEs, 
the case study contributes significantly to the empirical literature, re-
vealing in particular two different business models — Litigation PAEs 
and Portfolio PAEs. The study unearthed evidence that Litigation 
PAEs, which own relatively small patent holdings, generally sue 
without first negotiating a license and then settle quickly, usually at a 
sum that is below early-stage litigation costs.251 The report observed 
that such conduct is consistent with nuisance lawsuits. Based on that 
evidence, I supported modest reform proposals that would not affect 
the rights of larger patent holders.252  

Portfolio PAEs, by contrast, behave differently. As I explained in 
a recent speech: 

Portfolio PAEs appear to be sophisticated firms that 
aggregate hundreds or thousands of patents, license 
their portfolios for millions of dollars apiece, and 
capitalize themselves through institutional and other 
investors. Despite making up only 9% of the licenses 
in the study, they generated four-fifths of the reve-
nue.

 

They hire specialized IP-licensing professionals 
and typically negotiate licenses without first suing 
their prospective licensees.

 

On average, the patents 
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I further explained that “ it does not necessarily follow that Portfo-
lio PAEs enhance social welfare.254”  For example, “Portfolio PAEs 
may share little revenue with upstream inventors, many of their pa-
tents would not have been asserted but-for their accumulation, their 
licensees independently invented the claimed technologies, or that 
their IPR holdings are of poor quality.” 255  Nevertheless, the gulf in 
characteristics between Litigation and Portfolio PAEs was telling and 
justified targeted, nuanced reform. With PAEs as with patent issues 
more generally, an evidentiary approach works best. 

g. Summing Up 

Overall, the empirical literature supports several conclusions. 
First, for the life sciences sector, there is a clear need for patents or for 
an alternative reward system to induce costly R&D vulnerable to ap-
propriation. Second, although strong IP rights correlate with economic 
growth and R&D in developed countries, those empirical studies are 
open to competing interpretations due to potential endogeneity and 
simultaneity. Further, correlation does not imply causation. In short, 
those studies do not prove that a strong patent system leads to more 
innovation, though they are consistent with that proposition. Third, 
theory suggests that successive, incremental increases in patent scope 
may first increase innovation, later have little or no effect, and ulti-
mately reduce innovation. Evidence of that phenomenon is consistent 
with the economic literature on cumulative innovation.  

Fourth, surveys show that patents are generally an ancillary factor 
in driving R&D outside of biopharmaceuticals, medical devices, and 
manufacturing industries. Nevertheless, this does not mean patents are 
unimportant or irrelevant elsewhere. Patents still play a role in allow-
ing some inventors in software, semiconductor, and other industries to 
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our present knowledge, to recommend abolishing 
it.264 

Mazzoleni and Nelson echoed that view forty years later, concluding 
their literature review with the statement: “Our lack of knowledge 
here clearly limits our ability to analyze intelligently the current press-
ing issues of patent reform.” 265 

The problem for policymaker
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With such high stakes, it is clear that any analysis by policymak-
ers should feature error costs prominently. It is true that the empirical 
evidence to date remains incomplete about the precise circumstances 
in which incremental strengthening of patent rights enhances or hurts 
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exalted role coincides today with an era of unprecedented technologi-
cal advance. The last thirty years alone have seen explosive innova-
tion in high-speed computing, the Internet, information technology, 
consumer electronics, medical technology, hybrid fuels, aviation and 
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mote their respective constituencies’  private interests. As patent law 
generally applies one
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