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ABSTRACT

The most significant changes to the patent andviaithan system in the past two centuries have baren,
are in the process of being, implemented in theddrbtates today. Critics of patent grants and
intellectual property institutions propose altd¢ivies such as unprecedented constraints on thes righ
patent owners, and many advocate the award of édmiiinal prizes as superior alternatives. Such
proposals are motivated by claims that the patgiem is in crisis, with new developments that nequ
departures from traditional approaches to propéghits and technology policy. The historical rator
sheds light on the nature and validity of theseromersies. In particular, data on patents granted
litigation rates over the past two centuries, drarble of non-practicing entities, indicate thade
features of the current market in intellectual gy are hardly anomalous. Indeed, they have been
inherently associated with disruptive technologied transformed the United States into the wartier
in industrial and economic growth. By contrasteesive empirical analyses of prize systems in g&iro
and the United States explain why early enthusiasout such administered nonmarket-oriented awards

had waned by the end of the nineteenth century.



“It is only by considering the trend of legal devel opment that we

can make sure of the direction in which efforts toward

improvement can be guided most effectively.”

— Brander Matthews (1890)

INTRODUCTION
The patent system is the source of widespreadtidifesdion, many scholars and observers call foltimu
faceted reforms in its rules and standards, and sren propose the abolition of state-mandatedgran
of intellectual property. Patents are vilifieduasecessary monopolies that serve to enrich a few
corporations and their robber baron executivesendrming their competitors and the general public.
The popular press is filled with ubiquitous heag$irabout negative-sum “patent wars” that are waged
boardrooms and courtrooms across the world, cubinigén huge litigation and enforcement costs,
where the only winners are the lawyers on bothssal¢he dispute who garner lavish fees regardiéss
the outcomes. Pervasive copyright piracy of masit other cultural goods leads many to fear the
demise of domestic creativity and output. In oese to the urging of paid lobbyists, Congress gaga
in lengthy debates and considers abundant propfmsaisforming the patent and copyright system.
Prizes and other alternatives to patents are gagneater favour among the opponents of the egistin
intellectual property system. In general, thedgatks and policy proposals are primarily based on
rhetoric and self-interest rather than on objectissessments of empirical evidence.

The previous paragraph refers to discussions ahdtds that were rife in the nineteenth century
about patent and copyright systems. Similar daamd counterclaims were prevalent when the British
Statute of Monopolies authorized the world’s fe&dtutory patent institution in 1624, and have ig&d
through the centuries with periodic upsurges tbplicate the same questions and concerns. In,1950

another period when Congress was paying closertetteto calls for reform, Fritz Machlup and Edith

Penrose published an article on “the patent coatsywin the nineteenth century,” in order to privet

! Brander Matthews, “The Evolution of Copyright,”IRical Science Quarterlwol. 5 (1890), p. 594.



“despite all the changes in the economic scenethinking on the subject has hardly changed over th

century.”

They described the historical evolution of théepasystem and its tendency to generate
discontent and debates, culminating in a call wiab patents in the second half of the nineteenth-
century. Their report effectively demonstrated tibessame issues and positions were still being
rehashed a hundred years later, as if nothing bed learned from history. However, although the
authors’ stated objective was to provide a moréesyatic approach to the subject, their article was
largely descriptive and not based on empirical evoe.

Facile rejoinders to historical accounts tendigmiss such experiences as irrelevant to the
twenty-first century and the Brave New World of stphones, silicon chips and one-click patents.thBo
the new anti-patent abolitionists and their oppéseften recycle inaccurate and misinformed histdri
anecdotes when it serves their purpose, withouhmegard for the validity of these claims. Accogli
to a noted jurist, “a page of history is worth duoe of logic.” A systematic historical perspective is
necessary to filter out the signal from the noithe plethora of contradictory claims that arerently
prevalent. For, although the technologies areaisly different, much of the underlying economicia
legal fundamentals remain unchanged. Legal maessocial reforms may be necessary to fit radical
new circumstances, but many of the concerns ofytadahardly radical or new, and some have even
proved to productive feature of markets in invemimnce their inception. And, in a social systeandd
on norms and precedent, “if a thing has been medtior two hundred years by common consent, It wil
need a strong case ... to affect’it.”

Who are the new patent dissidents of the twemgg-fientury? As one might expect, the primary
core of the movement consists of lobbies in ingustho would benefit from royalty-free usage of

patented ideas, but disinterested analysts ancataabservers also highlight a range of concerns.

2 Fritz Machlup and Edith Penrose, “The Patent Gowersy in the Nineteenth Century,” Journal of Eqoim
History, vol. 10 (1) 1950: 1-29.

% Oliver Wendell Holmes, in New York Trust Co. vsBer, 256 U.S. 345, 349 (1921).

* Jackman v. Rosenbaum Co., 260 U.S. 22, 31 (1922).




Many criticize specific aspects of the administrator consequences of patent rules and standards.
Some wish to increase access to essential mediendothers argue that patents do not function
effectively in particular contexts such as geneapies and software. It is interesting to note that the
most radical critics consist of a number of emirterbretical economists with little specialized extjse

in intellectual property. They highlight the softanalysis that is standard in principles of ecoios
classes: patents comprise monopolies which driveriges above marginal cost, produce “contrived
scarcity,” and lead to a social deadweight foggary Becker concludes that it would be adviséble
“maintain the patent system on drugs and a fewrqttaducts that are expensive to innovate and cteap
copy, and eliminate patents on everything efsédseph Stiglitz, noted for landmark contributitms
mathematical theories of asymmetrical informatioow advocates prize systems as superior altersative
to patents, “an idea whose time has coméfichele Boldrin and David K. Levine, general diprium
theorists, are less temperate; they refer to thigs"eof the patent system, and lobby for its coatpl

abolition°

® Examples include Bessen, James and Michael J.évteRatent Failure: How Judges, Bureaucrats, am/éss
Put Innovators at RiskPrinceton, NJ: Princeton University Press, 2008n L. Burk and Mark A. Lemley, The
Patent Crisis and How the Courts can Solyedhicago: Chicago University Press, 2009; Adanidfe and Josh
Lerner, Innovation and its Discontents: How Our lBno Patent System is Endangering InnovatiRrnceton
University Press, 2004.

® The notion of the public harm of monopolies isvadent in both academic readings and more popullistications
as Harriet A. Washington, Deadly Monopolies: The&ing Corporate Takeover of Life Itself--And the
Consequences for Your Health and Our Medical FuRRemdom House (2011).

" A deadweight loss is a net loss in social welthgg arises from the higher prices and lower outpuaiventionally
associated with static analyses of theoretical @eon models of imperfect competition.

8 Seehttp://www.becker-posner-blog.com/2012/09/reformthg-patent-system-toward-a-minimalist-system-
becker.htmlaccessed Aug 15, 2013.

°“The alternative of awarding prizes would be mefficient and more equitable. It would provideosiy
incentives for research but without the inefficiescassociated with monopolisation. This is noewa idea — in
the UK for instance, the Royal Society of arts loag advocated the use of prizes. But it is, peshap idea whose
time has come” (Joseph Stiglitz, “Give prizes patents,” New Scientisi6 September 2006, p. 21.)

10«A closer look at the historical and internatioeaidence suggests that while weak patent systeaysmiidly
increase innovation with limited side-effects, afygatent systems retard innovation with many negaide-
effects. ...Hence the best solution is to aboliskemEtentirely through strong constitutional measuaired to find
other legislative instruments, less open to lobdynd rent-seeking, to foster innovation whenekerd is clear
evidence that laissez-faire under-supplies it."cihile Boldrin and David K. Levine, “The Case AgaiRatents,”
Federal Reserve Bank of St. Louis Working PapeileSgWorking Paper 2012-035A, p. 1. Chapter deirtbook
(Michele Boldrin and David K. Levine, Against Inedtual Monopolya copyrighted volume published by
Cambridge University Press (2008)) is entitled “Ehal of Intellectual Monopoly.”




This paper addresses several specific debates mnowation and institutions. The intention is
not to provide a comprehensive survey of the litem but rather to present research findingsrtraat
shed light on a number of these issues. The erapividence is based on the analysis of largénatig
panel data sets that were compiled from patentdscbiographical information about inventors,
assignment transfers, lawsuits and legal treatssespver 20,000 observations of technologicalgsriz
that were granted in Britain, France and the UnBtates. The first section of the paper consiters
general argument that patents function as inefftaileonopolies. The second section highlights e r
of “non-practicing entities” in early markets fawviention. “Trolls” are often associated with exgies
enforcement of patent rights through litigationtlse third section assesses patterns of litigatiear
major innovations, involving patent-related dispgud®d disputes in general that were reported ta sta
and federal courts. The next section analyze® piystems, which are being advocated as superior
alternatives to patent institutions, and examiheddentity of prize-winners, as well as the social
consequences in the form of technological spillevérhe final section offers a brief summary

conclusion.

PATENTS AND MONOPOLIES
Intellectual property has a long history, as a eph@nd as a policy instrument, and from its inoephas
been associated with controversy over the righesxolusion they confef. Economists and analysts who

regard patents as state-sanctioned monopolies@eelikely to consider them as unproductive or

1 Some scholars today claim that the term “intellatproperty” comprises a “recent vogue.” Foramse, Mark
A. Lemley has repeatedly been cited (and has regdéhe same sentence in several of his articletispoint.

See “Property, Intellectual Property, and Free Rjdi Texas Law Revieywol. 83 (2005), pp. 1033-4, where he
states that “Patent and copyright law have beeararin the United States since its origin, but aelgently has the
term ‘intellectual property’ come into vogue.” Hewer, not just the vocabulary, but the underlyingaept of a
property right in intangible mental output, canftend in historical materials, in contexts thatgest the term was
in common usage by at least the eighteenth cen®eferences to intellectual property are readifilable in
official and vernacular French and English sourassyell as in the United States. For instanc&/80, The
Monthly Review(vol. 41, p. 290) notes, “What a niggard this @wds of his own, and how profuse he is of other
people's intellectual property.” In 1807, the “N&mgland Association in Favour of Inventors andddigerers, and
Particularly for the Protection of Intellectual Pesty” was organized to further the interests déptees and
inventors (The Medical Repositgiiovember-December, 1807-1808, p.303.) Robetiigston in 1810 wrote
an open letter regarding “Considerations on Memtahtellectual Property, with Suggestions for@Gseater
Security” (The Medical Repositoryol. 3 (1811), p. 1).




unwarranted. Statutory patent grants were intreduis England as an exception to a ban on monapolie
or pervasive privileges that the monarch soldtoffaise revenue$. These privileges had created
numerous monopolies in a wide variety of areasnfimtellectual endeavours to manufactured products,
as well as barriers to entry in guilds and occupati The Commons finally succeeded in a petitiait t
outlawed all monopolies, with the sole exceptiom@fv inventions. The resulting popular antipathy t
generic royal privileges carried over to the grudgireatment of monopoly grants for inventionsha t
form of patent rights. For these reasons, patearitg in Britain were grudgingly granted, and tlseiope
and enforcement narrowly construed.

British patents were granted by a registrationesyghat did not examine the validity of
applications, and anyone who paid the substaiiirad fees was granted patent rights. Thus, thera
office approved the applications of wealthy impmste&ho had not invented the devices they pateaked,
well as employers who chose to file for rightstie innovations their workers had created, and itiais
had already been in the public domain. Anotherortgnt feature of the British patent system wasitsa
rules and standards established significant bartiext deliberately limited access to propertytsgh
invention®® Attitudes toward trade in patent rights were imtwith the distaste felt for speculation, and
legal provisions to prevent financial bubbles wextended to technology markets, which were quite
limited. In a reprise of arguments made todayicgakas based on the assumption that too many fsmal

inventions would clutter up the system and creatiue problems for the important discoveries. These

2 The Statute of Monopolies in 1624 codified exigttmmmon law policies, by authorizing patent grdats
fourteen years for “the sole making or working nfananner of new manufacture within this realmhie first and
true inventor...so they be not contrary to the few mischievous to the State by raising of theqwiof commodities
at home, or hurt of trade, or generally inconvenienThe “first and true inventor” was interprdtéo include
introducers of inventions that had been createdaahrand the roster of successful patentees intledployers of
the actual inventor, as well as patent agents applyn behalf of their customers.

13 The application costs were prohibitively high tida to per capita income. Inventors who wishedhtain
protection throughout the realm had to contend thithbureaucracy of three patent systems, andytéepa that
ranged from £100 for an English patent to more #200 for property rights that extended to Ireland Scotland.
The complicated system also effectively inhibitked diffusion of information and made it difficuit,not
impossible, for inventors outside of London to igadonduct patent searches. The applicationscoste
prohibitively high relative to per capita incommaventors who wished to obtain protection throughbe realm
had to contend with the bureaucracy of three patgstems, and to pay fees that ranged from £108rfd&nglish
patent to more than £300 for property rights thétreded to Ireland and Scotland. The complicaystesn also
effectively inhibited the diffusion of informaticemd made it difficult, if not impossible, for inviems outside of
London to readily conduct patent searches. SemKbemocratizatio(2005).



stipulations penalized the ordinary inventor withewealth or influence who wished to obtain proteati
and benefit financially from his discovery.

The American patent system was designed to berdiff. Policies were based on the
presumption that patents for new inventions wetenue monopolies, and that social welfare coindide
with the individual welfare of inventors. Insteafddeprecating patentees as monopolists, couds an
policy-makers regarded them as benefactors whghesrshould be strongly defended. If the patent
examination system worked properly, an exclusightrivas awarded only to those who had created an
invention that had never existed before in the koA monopolist diverted public goods to his own
selfish ends in a manner which was “justly odiowgjereas patent rights had to be “most carefully
guarded and protected, because it is so easiljleh8d Of course, the exercise of patent rights could
and did often lead to market power, but that wasisde from the policy implications of declaratiahat
patent rights in themselves comprised monopolieso centuries of U.S. federal patent rules rejetted
argument that the validity of patent rights or @tieendant ability to enforce them should depend on
commercialization or whether patents were “worked"practiced.” Working requirements or
compulsory licenses, standard measures of col@gelatures to attenuate monopoly power, were
regarded as unwarranted infringements of the rightseritorious inventors,” and incompatible witte

philosophy of U.S. patent grarifs.

4 "patentees are not monopolists . . . A monopislisne who, by the exercise of the sovereign potags from
the public that which belongs to it, and givesite grantee and his assigns an exclusive use. i©grthund
monopolies are justly odious. .. Under the palntthis can never be done. No exclusive rightloagranted for
anything which the patentee has not invented aogisred. If he claim anything which was beforewngphis
patent is void, so that the law repudiates a molyopbhe right of the patentee entirely rests anihvention or
discovery of that which is useful, and which was krown before. And the law gives him the exclesise of the
thing invented or discovered, for a few years, asrapensation for “his ingenuity, labor, and expangroducing
it." This, then, in no sense partakes of the charad monopoly." Allen v. Hunter, 6 McLean, 303 ¢Mean, 1855).
"Probably of all species of property, this propentypatent rights should be most carefully guarded protected,
because it is so easily assailed ... Now, pateata@ monopolies ... a patent is that which brimgisfrom the realm
of the mind something that never existed beford,gives it to the country,” Singer v. Walmsley, igher 558, Md.
1859.

1> see, for example, the testimony before the SeDatemittee on Patents: “One of the great virtuesusfpatent
system has been that it has always afforded a dpen alike to the poor and the rich, by whichuegfice might be
and occasionally is attained. A compulsory workamgendment would in effect be a discriminationawndr of the
rich man and the corporation and against the aearagntor.” (Committee on Patents, Hearings Befbee
Committee on Patents, U.S. Senat8 6bngress, ? Session, on S. 3325 and S. 3410: Washington, @922), p.



The bargain that was struck between society anthtlemtor comprised the grant of an exclusive
right for a limited period, in return for disclogsuabout the way to replicate the discoviryi.he primary
concern was access to the new information, anthegtroduction of goods; in fact, anyone who had
previously commercialized an invention lost théntigf exclusion vested in patents. The decisiayuaib
how or whether the patent should be exploited reathcompletely within the discretion of the patente
in the same way that the owner of physical propergllowed to determine its use or nonuse. Gourt
and legislators consistently and emphatically tegcalls for such restrictions, and during intéoral

patent conventions the U.S. representatives tag@tsuade other nations to follow its example .

TROLLS AND PATENT INVENTIONS

A great deal of publicity and anxiety has recebtn generated by the exercise of ownership rights
“patent trolls,” although it is not entirely cleahat the phrase represents. Most frequently, ¢batts
refer to “non-practicing entities” (whether the @mtor or an intermediary) who use licensing and
litigation to extract profits from (seemingly, mareeritorious) manufacturers of the product. These
entities, it is argued, reduce market efficiencg aacial welfare because their activities impose
unwarranted taxes and create disincentives foritm@vators, who fear the prospects of litigatforiThis
populist attitude towards non-practicing entitiesus a striking resemblance to the value-systenegur

two hundred years ago, wherein merit was attachgdto actual production of physical goods or nidi

80). For brief periods, foreigners were treatdtet@ntly in this regard: the 1832 and 1836 statstégpulated that
foreigners had to exploit their patented inventigthin eighteen months (although the courts didexdbrce the
laws); and during wartime property of enemy owneas subject to liability rules (Charles Henry Hubler The
Law Relating to Trading with The Enemyew York, Baker, Voorhis & Company (1918)).

' The court in Boulton and Watt v. Bull, 2. H. Blaek’0, 18 May 1795, made the famous statement that “the
specification is the price which the patentee ipag for the monopoly.” See John Davies (ed), Adéétion the
Most Important Cases Respecting Patents of Inventiondon, W. Reed (1816), p. 176.

Y The best discussion of such issues is still Efiitton Penrose, The Economics of the Internatidtetent System
Johns Hopkins Press, 1951. Recent decisions irt,dmwever, raise questions about how committedesgroups
in the the U.S. are about maintaining the longstangolicy of protecting the rights of patente€See, for instance,
Paice LLC v. Toyota Motor Corp, 504 F.3d 1293, 20(Raice LLC was the owner of a patent for antgtec
vehicle part that appropriated returns throughléteg. The court denied the firm a permanent iciion against
infringer Toyota and ordered remedies of “ongoingatties” that functioned very much like compulsticgnses.)
18 See James E. Bessen, Jennifer Laurissa Ford asith#liJ. Meurer, “The Private and Social Costsaiéft
Trolls,” RegulationVol. 34, No. 4 (2012): 26-35.




of the soil, and profiting from trading and spetigia was regarded as suspect or even immdrahuch
attitudes then and now deny a fundamental prenfife® markets, that value is created through
consensual exchange.

The economics of comparative advantage impliesabggut and productivity increase through
specialization, the division of labour and exchgrand this is certainly the case in technologyketisr
All intermediaries have the ability to reduce tlsts of search and exchange, to enhance liquidity,
improve market depth and breadth, and to increaseb efficiency. Specialized intermediaries are
especially valuable in new or emerging marketsiandstances where asymmetries of information are
significant. One of the advantages of a systermsieures and enforces property rights is that it
facilitates contracts and trade. These precepts aeknowledge from the inception of the U.S. paten
system, so it is hardly surprising that extensiatamal network of licensing and assignments qyickl
developed, aided by legal rulings that overturneatracts for useless or fraudulent patents. Assal,
American inventors were able to benefit from pataatkets to a far greater extent than in other
countries. Intermediation enhanced their abilitglivide and subdivide the rights to their idea,
sometimes with great complexity, across firms, sidas and regions. Successful inventors were tabl
leverage their reputations and underwrite the rebeand development costs of their inventions by
offering shares in future patents. This process ficilitated trade in patent rights and techniclalg
innovations across countries, and numerous Amepegentees succeeded in establishing multinational
enterprises and dominating the global indutry.

Specialization and the division of labour often iiag that creators differed from the marketers

of inventions, producers and commercializers. "Oneat inventors” of the nineteenth century, whaeve

19 The puritanical regarded financial derivatives amsiirance contracts in the same light as gamhligthe
consumption of moonshine. Economic speculationlvedd to be immoral because profits were essentiged on
bets about price movements, in which nothing “reeds produced. Rulings at common law refused eafoent of
futures trades where actual delivery of the stackoonmodity did not occur, and denied brokers recpvwhile
some state statutes criminalized such “wager§ee Roy Kreitner, “Speculations of Contract, or Ho@ntract
Law Stopped Worrying and Learned to Love Risk,” Taflum. L. Rev1096 (2000).

2B, Zorina Khan, “Selling Ideas: An InternationarBpective on Patenting and Markets for Technola@90-
1930,” Business History Reviewol. 87 (Spring) 2013: 39-68.




responsible for major disruptive technological imations, were especially likely to be “non-practigi
entities.” The evidence suggests that the marketiation of the U.S. patent system was highly
beneficial to these great inventors, and espedialtiilose whose wealth would not have allowed tteem
directly exploit their inventions through manufaitg or other business activity. For instance, Elijah
McCoy (1844-1929), a black inventor who receivesifiist patent for an automatic lubricating deviitce
1872, did not have enough funds to manufactura@rpsovements in engine lubricators, but he was able
to appropriate returns by selling off the rightsrost of his 14 patents. Similarly, John Fradgppleby
(1840-1917) licensed and assigned his patentgyfarudtural binding mechanisms to companies that
manufactured the machines. And, of course, acegitdi some definitions, university professors sagh
Stillman W. Robinson (1838-1910), assignor of sd@gatents in engineering, also exemplify non-
practicing entities.

As seen in Table 1, a remarkably high proportiothefgreat inventors extracted much of the
income from their inventions by selling or licengitine rights to their inventive propertyMoreover, it
was just those groups that one would expect tod noncerned to trade their intellectual propdréat
were indeed the most actively engaged in markekiag inventions. Specifically, it was the great
inventors with only a primary school education {axy for financial status) who were most likely to
realize appropriate the returns from their invemdithrough sale or licensing, whereas those with a
college education in a non-technical field wereegally among the least likely to follow that stigye
Overall, the reliance on sales and licensing waite dugh among the first birth cohort (51.4 percent
average), and remained high (62.1, 44.0, and G6&dept in the next three cohorts), until a marked

decline among the last birth cohort (those bormvbeh 1866 and 1885). The proportion of great

%L The information for the “great inventors” is fraarsample of over 400 individuals and over 600their patents.
The sample comprised those inventors who were riedin biographical dictionaries for their contrifouns to
technology. For further details, see B. Zorina Klhe Democratization of Invention: Patents and Cigys in
American Economic DevelopmemMiBER and Cambridge University Press (2005); BiroKhan and Kenneth L.
Sokoloff, “Institutions and Democratic Inventioni8th Century America,” American Economic Reviewl.\94
(May) 2004: 395-401; B. Zorina Khan and Kennettshkoloff, “Institutions and Technological Innovati®uring
Early Economic Growth: Evidence from the Great mees of the United States, 1790-1930,” in Insiitas and
Economic Growth(eds) Theo Eicher and Cecilia Garcia-Penalosd, Rtess (2006):123-158.




inventors who relied extensively on sales or litegp®f patented technologies then fell sharply, drzde
was a rise in the proportion that realized thetunres through long-term associations (as eithercgpals
or employees) with a firm that directly exploitdég:ttechnologies.

Naomi Lamoreaux and Kenneth Sokoloff, in a serfesnapirical studies, demonstrated that the
experience of the great inventors was not anomahmtsvas typical of the entire market in the
nineteenth century’. They examined a large random sample of contthatsecorded the transfer of
patent rights, and found that extensive and compéeles in assignments and licensing took place in
secondary and tertiary markets throughout the cpurtike the great inventors, many talented paest
specialized in inventive activity, and extractetliras from their efforts by taking advantage of the
opportunity to delegate the exploitation of thegcvery rather than engaging in manufacturing
themselves. This process was facilitated by spehialized intermediaries as patent agents and
attorneys, who were able to reduce the costs n$aetions and searches. These intermediaries also
helped inventors to mobilize venture capital andxploit their inventions in other ways. Women
inventors, in particular, benefited from the alitid exchange part of their property rights, fastance as
a means of compensating intermediaries who helpgdfunding , advice on commercialization, and
legal enforcemerft For instance, Maria Beasley reached an agreemdg81 to transfer half of the
rights in an uncompleted invention to James HefhRtaladelphia, in return for an advance of funals t

complete the machirfé.

22 5ee, for instance, Naomi R. Lamoreaux and KenbeSokoloff, “Market Trade in Patents and the Risa
Class of Specialized Inventors in the Nineteentht@g United States,” American Economic Revjéapers and
Proceedings, vol. 91 (May 2001):39-44; Naomi R. bamaux and Kenneth L. Sokoloff, “Long-Term Chang¢hie
Organization of Inventive Activity,” Proceedingstbie National Academy of Science®l. 93 (Nov.1996):12686-
92; Naomi R. Lamoreaux, Kenneth L. Sokoloff, andaBbos Sutthiphisal, “The Reorganization of Inveativ
Activity in the United States in the Early Twenkieg€entury,” in Understanding Long-Run Economic Gitaw
Geography, Institutions, and the Knowledge Econogdy,Dora L. Costa and Naomi R. Lamoreaux, Chicago:
University of Chicago Press, (2011): 235-74.

% B. Zorina Khan, "*Not for Ornament": Patenting ity by Women Inventors,” Journal of Interdisdipry
History, vol. 33 (2) Fall 2000: 159-195.

4 Similarly, Jacob L. Frey of New York advertise@dpartnerships. Attention, -- CAPITALISTS, CAPITISTS
— WANTED, a partner with the necessary capitalstalelish a sewing machine manufactory, with a natemted
stitch; the only invention on the record of patemtsuld sell the patent right if desired.” New ¥dferald
November 15, 1865, p 7. The patent in questionN@s49745, September 5, 1865, Improvement in sgwin
machines.




According to a recent Supreme Court decision,|"tairts should bear in mind that in many
instances the nature of the patent being enforeddree economic function of the patent holder prese
considerations quite unlike earlier cases. An itlgusas developed in which firms use patents nat as
basis for producing and selling goods but, insteearily for obtaining licensing fee$™ The
historical evidence refutes such claims, since “prattising entities” or patent rights-holders wdwnot
manufacture their inventions or final goods arallyaanomalous. Rather, as Adam Smith suggested,
specialization and the division of labour are enidamefficient markets. NPEs were the norm dutime
nineteenth century, and technology markets proaidple evidence that patentees who licensed or
assigned their rights were typically the most paitke and specialized inventors. As markets in
invention became more competitive, many patenteessdicensed their patents to other inventors to
avoid the potential for conflicting rights. Inree cases, patent rights were allotted to compainéts
intended to produce the invention or associateal fioods. But in many others, “speculators” ingdsh
patents with the intention of profiting from the mgias of price differentials, without participatiiy
either inventive activity or manufacturing, muchaanancial investor might trade in a share in a
company in secondary and tertiary markets. Theéfeht patterns all characterized a process of
securitization that proved to be as fundamenttieadevelopment of technology and product markets a

it was to the mobilization of financial capital.

WARLIKE PATENTEES AND EXPLOSIVE LITIGATION
Non-practicing entities are often linked to theliieoation of “patent wars” and held responsible &o

“explosion” in patent litigation in recent decad&sThe prospect of such litigation, according tmeo

% eBay Inc. v. MercExchange, L.L.C., 547 U.S. 38808), 395-6.

% Darren Cahr and Ira Kalina, "Of PACs and TrollsviHthe Patent Wars May Be Coming to a Hospital Near
You," Health Law 19 (2006): 15; F. Warshofsky, The Patent Warg Bhttle to Own the World's Technolqgy
New York: Wiley (1994); Adam B. Jaffe and Joshnem, Innovation and its discontents: How our brogatent
system is endangering innovation and progresswdiad to do about itPrinceton University Press (2011). James
Bessen and Michael J. Meurer, "The patent litigaggplosion,” Boston University School of Law WargiPaper
05-18 (2005): 10.




scholars, implies that patents comprise “probathilisroperty rights,” analogous to lottery tickétsAt
the same time, the discussion of litigation and-piacticing entities is muddied by a lack of cotesisy
in definitions and imprecision in the use of d&tdf we define an “explosion” as an increase that i
abnormal in a statistical sense, relative to previmends, it is possible to identify the extentvtich
recent outcomes are anomalous and in need of refAoordingly, this section offers an empirical
assessment of patent wars and litigation patterestbe past two centuries.

Americans from the beginning of the colonial pdrimve always considered themselves to be
exceptionally litigious, and equally hyperbolic abdecrying its consequences. Litigation is a fiomc
of many factors, including changes in legal rulegertainty, conflicting interpretations of rigtasd
obligations, defensive and aggressive measuredhargtale of the underlying market. One of thatmo
straightforward explanations of the volume of patewsuits is related to the numbers of patenesifil
Figures 1(a) and (b) support the hypothesis tleatghtent litigation explosion” merely mirrors arpkel
“explosion” in patenting. Patent applications andnts alike have risen sharply, from approxinyatel
270,000 applications and 153,000 grants in 199948000 and 253,000 respectively in 2012, with
especially rapid growth between 2009 and 2010.ni0ps may differ but, although it has increaseerov
the past few years, the rate of litigation (casea percentage of patents), is still unexceptiomais is
especially true since changes in legal rules (talhy intended to reduce litigation) have led tocaninal
or administrative increase in the numbers of céikEbin the most recent yeafs.

However, two decades may be insufficient to asabgther patent disputes have reached a

pathological level. We therefore estimate the lnngpatterns for patenting and litigation, betw&&80

2" Mark A. Lemley and Carl Shapiro, “Probabilistict®ats,” Journal of Economic Perspectiv&8(2) 2005: 75 —
98.

% For instance, Hagiu and Yoffie define NPEs natyoas intermediaries who do not innovate themselnes
produce output. They claim that NPEs in 2011 fil@d 1 lawsuits, citing a website, PatentFreedom.cbliowever,
by their definition that number is inaccurate, siftatentFreedom (the source for their litigatiompdefines an
NPE very broadly as “any entity that earns or plansarn the majority of its revenues from therigieg or
enforcement of its patents.” (Andrei Hagiu and/idaB. Yoffie, "The New Patent Intermediaries: Rbams,
Defensive Aggregators, and Super-Aggregators,"niwf Economic Perspective®7(1) 2013: 45-66; and
PatentFreedom.com at https://www.patentfreedomaboout-npes/background/).

29 Section 19 of the Leahy-Smith America Invents #ic2011(35 U.S.C. § 299) restricts the ability tiptiffs to
join multiple defendants in infringement actiorisven before the passage of the legislation, satgarits may
have filed earlier in anticipation of such rules.




and 2012. Figure 2 shows patent grants per capéathe two centuries of the existence of therade
patent system, for total patents and patents filfedomestic residents. It suggests that the “long
nineteenth century” was an extraordinarily creagieeiod in terms of patented innovations, when the
numbers of patents relative to population attaiegdls that have not been exceeded until the fhrak
years. Figure 3 presents the patterns over timepafrted patent cases relative to patents betlvé@n
to 2000%° This historical trend in litigation rates relagito patents granted clearly does not support
claims that litigation in the past decade has “edptl” above the long term norm. In fact, the ept
rate of litigation was highest in the era before @ivil War and during the subsequent market expans
that started in the 1870s. Patent litigationgatere increasing toward the end of the twentietiuy,
but the increase comprised a return toward the-temg norm.

Technological innovations in the 2&entury have undoubtedly transformed productiah an
consumption. However, from the perspective of aldvwahere mail was delivered by stagecoach, the
advent of the telegraph was far more transformatwv@mmunications in the antebellum era than the
change from a landline to a cellphone. This wagust true of “great inventions” but also of suppdly
incremental discoveries such as safety pins, aspind manufactured soap. Every new innovatioh tha
mattered in the marketplace brought uncertaintiesflicts and consequences that were initially
processed in state and federal courts, until tlessees were resolved through various institutional
mechanisms. Figure 4 shows new innovations liket¢legraph, telephone and automobile were
inevitably accompanied by an upswing in total ditijation. As one noted jurist observed, “theafr
inventions that embodied the power of steam andrétdy, the railroad and the steamship, the teph
and the telephone, have built up new customs awdane.”* Total disputes about property, contract,

torts, and other forms of civil litigation typicglfollowed a quadratic pattern, in which litigaticapidly

31t should be noted that the published officialiqi@l statistics of patent litigation are not ahie for this entire
period, so they cannot be used to gauge long emd$rand are not directly comparable to the resufggure 1.
For the sources of the data in this section, sedaifitnotes to the Figures.

31 Benjamin N. Cardozo, The Nature of the Judici@dess New Haven, CT (1921), p. 62.




increased during the early expansion in marketgi®new innovation, but subsequently declined as
institutions adjusted to the technological disrops

To foreign observers, it seemed that in the Unades “every good thing deserving a patent
was patented® Enormous profits awaited those who were ableitgessfully commercialize new
inventions and satisfy or anticipate market demarehting wealth for some entrepreneurs on a $icate
was unprecedented then, or since. Numerous inewere attempting to resolve similar problems,
leading to multiple patent interferences, overlagmlaims, and efforts to invent around existintepts.
Complex combinations of hundreds of patents oftereed any particular device, so it is not surpgsi
that intense competition for these excess retuengeced around these rigfitsLicensing and litigation
comprised a common strategy by “practicing” andripoacticing entities” alike. Austin and Zebulon
Parker of Ohio prosecuted claims for licenses agaiillers across the nation and engaged in casitle
lawsuits regarding an 1829 patent for an improvatewheel. George Campbell Carson’s smelting
patents were held to be worth an estimated $268®mih damages and royalties and he floated shiares
the Carson Investment Company, which was formeuitsue potential defendarisin the railroad
industry “... a ring of patent speculators, who, witanty of capital, brains, legal talent and impuck

have already succeeded in levying heavy sums upeny eonsiderable railway company in the land...

32 A more detailed exposition is availableBnZorina Khan, “Innovations in Law and Technology90-1920,"
in Cambridge History of Law in Americéeds) Michael Grossberg and Christopher TomlirsyNork: Cambridge
University Press (vol. I, 2008): 483-530, 796-801

3 Sir William Thompson, President of the Mathematinad Physical Section of the British Associatioited in
Appendix to Bally (1878), p. 50.

34t may be that there are half a dozen patentsame individual section of the machinery, half aefoideas so
interwoven that while by analysis you can sepawatefrom the other, you can not in looking at teeti®n pick out
one patented combination without seeing at the san@two or three more patented combinations wieen with
it. No machine that is of any great consequengedtected by a single patent. That is not the aags work out,
and it is not a condition that arises in manufaotuto a practical extent.”

"The result is that even if a manufacturer hastargavhich might be used on a particular machinderay him,
but which for any reason is not used, no other rfauturer could by obtaining the right to use theepain question
incorporate it into that machine without at the sdime obtaining the right to use a number of offagents which
are used in the machine.” (Committee on Patentarikigs Before the Committee on Patents, U.S. S&ite
Congress, ® Session, on S. 3325 and S. 3410: Washington, @922), p. 180).

% Los Angeles Times, 17 Feb 1925, p. 1. Carsonaild5 percent of the shares in the company, atairred the
rest.



This case is not an isolated one, but there wendreds of them, and the railway company that mgde u
its mind to insist upon its rights had to keeprgédegal force, a corps of mechanical experts,cdhelr
expensive accessories, in order to secure that*nd.

One of the most contentious examples involved 8&8 MWoodworth patent, which attracted
public attention and outrage for almost three desddNoodworth was a carpenter from New York
whose improvement on machines to plane wood dieatigtimproved productivity in the woodworking
industry. Since he did not have the resourcem#mée the patent or commercialize his invention,
Woodworth initially transferred half of the rightts a backer, but ultimately sold off all of thehig to
members of a wealthy syndicate who intended taldignd repackage the patent rights for re€ale.
These investors obtained several million dollarannual profits after they assigned geographidsigh
the patent throughout the United States, and legtnse-rights to mills at royalty rates of as mast25

percent’ Woodworth died in 1839, but the patent lived ondnother seventeen years, because the

% Railway Times (1860-1872)22.29 (Jul 16, 1870):.231

37 U.s. Patent No. X5,315, Dec. 27, 182®8. Zorina Khan, "Property Rights and Patent Litigatin Early
Nineteenth-Century America," Journal of Economisthliy, vol. 55 (1) 1995: 58-97.

% The congressional hearings includes many intergdtisights into markets of the day. Congresshesseged
with hundreds of petitions regarding the extensibthe Woodworth patent, which the hearings corwai{p. 179)
deemed “the most onerous burden of taxation fob#reefit of a single man which was ever inflictgubo the
country.” (Committee on Patents, “Woodworth Pateidt Rep. No. 156, 3¥ Congress, 1 Session (1852). A
special meeting in Philadelphia among those whamseg the extension noted that “the great and extedemand
for such machinery ... has enabled the owners ofpiient to demand enormous sums from the variowslof
mechanics using such machinery, which they must@aipncur the hazard of litigation.” (“The WoodwbrPatent,”
Scientific AmericanVolume 5, Issue 30 (1850), p. 237.

% The relative value of the annual income from thiept to the investors in terms of dollars todayges from
$327 million (simple inflation adjustments) to mahan $94 billion (in terms of wage equivalentsjhe network
of secondary and tertiary trades was minute andptioated, and the complexity increased after then tef the
patent was extended several times, given that imesgs had been made with the anticipation thap#tent was
about to expire. William Woodworth first of alllsioa half-share in his rights to James Strong i@, which
Woodworth used to finance the patent. Anothermtoe Uri Emmons, was granted a patent for a sinmilachine
in 1829, which he assigned to Toogood, Halstead|,Tglack. In order to avoid litigation, the pateintgjuestion
were cross-assigned to all of the parties conceiindtie relevant overlapping geographic regionghefUnited
States. Woodworth invented additional improversemtd, after his death, these patents rights betbtmhis
estate. In 1843, Woodworth’'s son made a partg&fasment of the rights to the seven-year extengialames G.
Wilson, “a private speculator” who was a partyhe Supreme Court case Wilson v. Rousseau, 45 Ue5(1846).
The patent law, namely § 18 of the statute of fhdy4th, 1836, 5 Stat. 124, provided that the bieokthe renewal
extended to assignees and grantees. Howeversdalffered in their interpretation of the statudad the justices in
Wilson v. Rousseau referred with some disdain ésehearly non-practicing entities, who wished todfi¢ long
after the death of the patentee, as investors whalt with the patent rights as a matter of busiteesl
speculation.” See B. Zorina Khan, "Property Riginigl Patent Litigation in Early Nineteenth-CentAmerica,"
Journal of Economic Historyol. 55 (1) 1995: 58-97.




owners of the patent rights successfully lobbieddess for an extension in the life of the patentil u
1856. These assignees were involved in countispsites and a total of 78 reported lawsuits adtuss
country, many to suppress competing patent owaedsthey typically won significant damages and even
permanent injunctions. So it is somewhat incoagsuthat their petition to extend the patent watlypa
on the grounds that the cost of litigation hadigest®d the profits from the invention, so they rexed
extra concessions to appropriate just rettitns.

The network of inventive rights, litigation, andntmversy that characterized the Woodworth
patent was hardly uniqdé.“Patent wars” were waged in expanding markeshive-making, reapers and
other agricultural machinery, india rubber produntstion pictures, early aviation, radio, electsiand
telecommunication®. At the same time, the government exercised fewastraints on the behavior of
industrial and technological rivals than in the mdera, and some of these conflicts even resinted
outright criminal behavior such as bribes, spyjmayoffs and physical violenc® .“Practicing” did not
necessarily confer virtue on the relevant party agither did patentee-status. Many manufacturers
obtained the rights to rival patents, to add tartimeome, to foreclose on competition, or to pobte
themselves from the prospect of litigation. Gedbgéden, a patent attorney, was never successéul as
manufacturer, but propelled his 1895 patent (N8180) for gasoline-powered vehicles through the

courts for eight years in the attempt to extragatibes from every car that was produced in thentgu

“0|n a similar case, John C. Birdsell invented iB&&n improvement on clover threshing machines\aat
extended for a term of twenty one years, duringctviime his rights were infringed upon by a poopofverful
manufacturers of agricultural implements. He apgxbto Congress for a further extension on the igsuthat,
although he had earned over $40 million on themtates costs from litigation and other sourcesspreéed him
from profiting over the two decades. In 1878 isvedleged that he had spent $3.2 million dollaratiorney fees.
Indianapolis Sentinel, vol. XXVII, No. 303, Octoh&t, 1878, p. 3.

“1 The Morning Star, June 3, 1891, p. 2, quippedréply to the question: “What is a patent?” the Keminventor
once said: “It is the right to sue somebody.”

“2«Scarcely any great invention is made in this doumithout a lawsuit to obstruct its developmeffthis is as true
of the telephone as of the aeroplane.” Oreggniah LII; Issue 16170, September 21 1912, pT&e Wrights were
so assiduous in enforcing their rights that thenBhneaviator, Louis Paulhan, was served with a létvike moment
he landed in the United States, alleging that ingsaft infringed on the Wright patents. For aeunt of the
sewing machine wars, see Adam Mossoff, “The RiskFRail of the First American Patent Thicket: Thevie
Machine War of the 1850s,” Arizona Law Revieviol. 53 (2011): 165-211.

“3 Alpheus Gallahue, patentee of shoe pegging machamparently offered an annual stipend of $1.lionilto
another patentee, B. F. Sturtevant, if he agredaoliby for the extension of Gallahue’s profitapltent. _National
Aeqis Nov. 7 (1874), p. 3. In one amusing report,eagfman was arrested for assaulting a patent agemt
guestioned the validity of his rights to an invent{New York Times, 17 Oct 1888, p. 8.)




until Henry Ford managed to overturn his claim$afes A. Shaw, patentee of an alleged 100
inventions, purchased other patent rights as invests, and was continually involved in litigatiom o
account of this portfolio of patents. Shaw andrila famous sewing machine enterprise located in
Biddeford, Maine, successfully resisted the comthigktorts of Elias Howe, Wheeler & Wilson, Grover
& Baker, and Singer & Co., and ended up with adtige stream of income from licenses in the sewing
machine market.

In short, “vexatious” and costly litigation abolit@eas of law -- patents, property, contracts and
torts alike -- were inevitably associated with #uvent of important innovations, and the moral liere
that it is not possible to pre-assign labels thatiley predict who would act in a meritorious fashand
who would engage in unproductive behavior to dauecompetitor§? The “great india rubber lawsuits”
featured intense rivalry among Horace Day, ChdaBlesdyear and Nathaniel Hayward, and resulted in
litigation costs of more than $18 million (curretdllars). Cyrus McCormick, Thomas Edison, King
Gillette, George Westinghouse, and Alexander Gl.\Bete just a few patentees who engaged in multiple
disputes with prohibitively high litigation cost3.he legal profession certainly benefited from ghes
confrontations and in one lawsuit alone in 185)iBlaWebster was paid $332,000 as lead attoﬁ‘]Ay.
“big radio lawsuit” was litigated all the way toelSupreme Court in 1928, and the De Forest Company
was finally awarded the rights in an interfereneerdeed-back circuit patents, but at a cost of $a®
million in litigation expense¥. The sums that were at stake in litigation betwiaese pioneer
enterprises were especially impressive when coraidelative to average income or earnings. For

instance, U.S. Steel and Bethlehem Steel werevadah a 1929 lawsuit over the Gray Beam patent, in

*“The amount of money used in litigation, and theeaits which have been employed by patent capitatisover-
awe the less wealthy or more timorous persons ethegthe same business, have been the meansretagng
the value of patent property in general. ... Many wioauld gladly purchase patents and engage in theufaature
of the articles protected by them, have been pttedeinom doing so by fears of being involved in ataus
lawsuits.” Scientific AmericanNo. 10, Nov 19 (1853), p. 77.

5 The Pittsfield Sunvol. LVI, issue No. 2896, March 20 1856, p. 1braham Lincoln’s political campaign was
underwritten by the $25,000 (current dollars) pagtie received for his silent participation in tligation
between Cyrus McCormick and John Manny, which idetlisuch luminaries as Edwin Stanton. “Battlehef
Reaper Kings. Lincoln's Candidacy the Result offRe&@atent Wars,” Morning Olympiawol. 17, No. 237,
December 29, 1907, p. 3.

“® The Washington Past1 Nov 1928, p. A5.




which $10.6 billion, relative to the wages of arskitied worker, were at issue. Some firms were
sufficiently “bumptious” that they did not hesitatelaunch threats of lawsuits even against the U.S
government?

Litigation rates varied by industry, and were clated with the advent of the latest technologies.
The most prolific disputes occurred in the eledfriand telecommunications industry, which accodnte
for over 40 percent of all lawsuits filed by thegtinventors around the time of the Second In@uistr
Revolution. The Brush and U.S. Electric Light@gmpanies even threatened the customers of their
competitors that purchasing these rival products taatamount to “buying a lawsuf” These lawsuits
and counter-suits proved to be so expensive, lleafitms eventually agreed in 1896 to end the ‘telec
patent war” through mutual cross-licen§&édHowever, it was not long before many of the same
companies -- AT&T, Radio Corporation, Westinghoared General Electric — were directing resources
towards a “battle of the air” over early wirelesshinology that was equally costly, and also ended i
pooled interest® Other patent lawsuits wound their way throughdberts for years, such as the Knibbs
valve patent, which was involved in litigation 8 years, and the “mammoth patent lawsuit” overriden
Burden’s 1840 spike patent which lasted over adieead yielded “golden nest eggs” to the attorrieys.
These epic confrontations over the rights to thelthegenerated by the modern technologies captivate
the public imagination, and even motivated somensadists to concoct financial ventures offering

shares in patent litigation claims that they oftete float to the general public.

*"The term “bumptious” is applied in a report pubdid in_Springfield Republicarpril 15, 1883, p. 1.

“8 philadelphia Inquirervol. CXI , July 31, 1884, p. 2.

*9“The End of an Electric Patent War,” Scientific Arican No. 12. (Mar 21, 1896), p. 183.

0 “Battle of the Air Developing a Mass of Litigatiathich May Bring Congressional Legislation,” Watt&et
Journal 12 Mar 1924, p. 10. “The Patent Pool for Radiegiv York Times, 12 July 1931, p. XX9: “... patemol
will bring freedom from the throes of litigation... ke conditions have permitted owners of pateritsitass the
industry, putting its members to millions of dolasf unnecessary litigation expense and extortiog them
additional millions for royalties under patents wlinthe courts have ultimately declared invalid.”

L “Mammoth Patent Lawsuit,” Scientific American, N&9., Jun 4, 1859, 325.




INNOVATION WITHOUT PATENTS

In the second half of the nineteenth century tregépt controversy” in Europe included calls foioreis
that ranged from changes in the subject mattessaape of patents to the abolition of patent syst&ms
Just as today, European economists who favoureolvrgurn of patent laws declared that patents of
invention harmed social welfare. The abolitioriigistified their position by appealing to the bétseof
free trade and competition, and declared that patsrionged to an anticompetitive and protectionist
strategy analogous to tariffs on imports. Fremeas to information about new discoveries wouleéagr
quickly and benefit the entire industry. As focémtives, some inventive activity was exogenous and
would occur anyway, whereas measures other thampabnrights could be devised to encourage the
rest of the profession. Inventors could be rewaitdealternative policies, such as prizes, stipemds
honours from the government, an enhanced reputatichrough payments from private industry or
associations formed for that purpose. Firms cbeldefit from trade secrecy, or simply throughldel
time that the first inventor acquired over commetitby virtue of his prior knowledge.

The experience of Switzerland and the Netherl@dfen cited to support the position that
patent laws do not contribute to, or even hinderpvation>® The Swiss cantons did not adopt patent
protection until 1888, with an extension in themeof coverage in 1907; whereas Holland repeaged it
patent legislation between 1869 and 1912. Thaétkinds and Switzerland were initially able todfén
from their ability to free-ride on the investmettiat other countries had made in technological acks
As for the cost of lower incentives for discoverigsdomestic inventors, the Netherlands was never
vaunted as a leader in technological innovatiod,tars is reflected in their low per capita pategtrates
both before and after the period without patenslawhey recorded a total of only 4561 patentsién t
entire period from 1800 to 1869 and, even aftensta)g for population, the Dutch patenting ratd 869

was a mere 13.4 percent of the U.S. patenting tdtareover, between 1851 and 1865 88.6 percent of

*2 Fritz Machlup and Edith Penrose, “The Patent Gowrsy in the Nineteenth Century,” Journal of Equim
History, vol. 10 (1) 1950: 1-29.

3 Much of this discussion is drawn from B. Zorinaath The Democratization of Invention: Patents angy@Bights
in American Economic Development. NBER and Camt&itdgiversity Press (2005).




patents in the Netherlands had been granted tmfmes. Thus, the Netherlands had little reason t
adopt patent protection, except for external paitpressures and the possibility that some types o
foreign investment might be deterred.

The case was somewhat different for Switzerland¢hvtvas noted for being innovative, but in a
narrow range of pursuits whose subject matter wathe most part not patentable. Since the sdale o
output and market size were very small, much ofsSwidustry generated few incentives for mechanical
invention® The industries in which the Swiss excelled, sashand-made watches, quality chocolates
and premium food products, were less susceptibpatient protection. For instance, despite the much
larger consumer market in the United States, duhegentire nineteenth century fewer than 300 U.S.
patents related to chocolate composition or pradoctSwiss watches were renowned for their fine
workmanship and the quality of their designs, rathan for novel discoveries that might be capalble
being patentedf. Further, as long as the industry remained arisamprovements in pursuits such as
watch-making could be readily protected by tradeexssy. However, with increased mechanization and
worker mobility, secrecy would ultimately provelis ineffective, and inventors would be less able to
appropriate returns. Patent rights were also ugethe market process of turning a new discovety a
workable mechanism, which often required numernaseimental adjustments and improvements that
often came from other interested parties. Findtlg,right to protect one’s contributions releated
information into the public domain, enhanced thmhn capital of workmen, and allowed the pace of the

entire industry to accelerat.

** Bally, p. 34: “We must introduce the patent syste&il our production is, more or less, a simplggo The
inventor has no profit to expect from his invention matter how useful it may be... The want of pctta for
new inventions is a great disadvantage to us.”

%> An examination of Swiss entries at internationdlikitions indicates that many prizes were awaribed
workmanship and design rather than novel inveritleas. According to one observer, “Chronometdogks,
watches, &c., of great variety and great excellem@¥e exhibited. England, France and Switzerlaacke the most
extensive exhibitors. The novelties were improgiedigns rather than new movements.” Benjamin Pidgobason,
Report on International Exhibition of Industry aAd, London, 1862, Albany, NY (1863), p. 74.

*% See the Preface of the Translator, in Bally, fiipviii, xii, stating that the Swiss feared the cpatition of the
United States because of “the progress made ir thiber pursuits where patented improvements hdtipiied the
capacity of the workman... The connection betweereffieiency of the patent law, industrial progressl foreign
exports, is not a new notion.”




It is therefore not surprising that, after examinthe American experience, Switzerland later
decided to adopt patent laws, and to model theen tife United States institutios. Prominent Swiss
manufacturers, like Edward Dubied and Edward Balhe of the Swiss Commissioners to the
Philadelphia Exhibition, studied the state of taalbgical innovation across countries and recomménde
“the institution of patents as the first and in@ispable measure” for becoming competitive with
American industry® Dubied was especially admiring of the abilityspicialized technology markets to
permit U.S. patentees to become non-practicingiesitiand to contribute their inventive capitahtw
enterprises on the same basis as stockholders confdbute financial capital’ American inventors
had already obtained more than 2068 patents orhesitay 1890, and the U.S. watchmaking industry
benefited from mechanization and strong econonfigsale that led to rapidly falling prices of outpu
making them more competitive internationally. short, the rates of technical and industrial pregjia
the United States were more rapid than in Switeefland technological change was rendering Swiss
artisanal methods obsolete in products with masketa

What was the impact of the introduction of paggmatection in Switzerland? Foreign inventors
could obtain patents in the United States regasdiéshe legislation in their country of origin, a@ can
approach this question tangentially by examinirghtterns of patenting in the United States bysSwi
residents before and after the 1888 reforms. Beti836 and 1888, Swiss residents obtained a grand
total of 585 patents in the United States. Fulljied of these patents were for watches and nusies,
and only six were for textiles or dyeing, industrie which Switzerland was regarded as competitive

early on. After the patent reforms, the ratewfsS patenting in the United States immediately

5" Contemporaries thought the logic was self-evidénts in this country, where patents are numerand easily
obtained, that improved machines and processas@serapidly introduced, as in textile manufactunesvatch-
making, and shoe-making; and not in Switzerlandenetuntil recently no patents have been granteith, Bngland
and Germany, where patents have been hard to geties Richardson, “Our Patent System and What ¥éet®
It,” The Century MagazineNovember 1878: 99-110, p. 104.

*8 Edward Bally, Industry and Manufactures in thetddiStates: Look Out for Yourseltgddressed to Swiss
Manufacturers, and Suggested by the Centenniabiidn of Philadelphia ), Boston: Beacon Press )87
Edward Bally was the Swiss commissioner to the €arial Exposition and one of the most prominenesho
manufacturers in Europe. He called for the adoptibpatent laws and concluded that “We have bettbing to
do, if we will avoid entire decadence of our indysand that is to imitate the Americans” (p. 28)ubied’s cited
view appears in his report, in Bally, p. 34.

*9 Dubied in Bally, p. 32.




increased® U.S. statutes required worldwide novelty, anaptst could not be granted for discoveries
that had been in prior use, so the increase wadu®to a backlog of trade secrets that were now
patented. It is possible, of course, that theasnst increase in patenting (and citations) aftedaws
were introduced in 1888 was merely coincidentdhat the reforms were adopted because they
anticipated such increases. Interpretations cetlpatterns may vary, but it is plausible thathigher
rates of patenting reflected rates of inventivévigtthat were induced by patent protection.

Moreover, the introduction of Swiss patent law® @ffected the direction of inventions that
Swiss residents patented in the United Stateser Atie passage of the law, such patents coveracch m
broader range of inventions, including gas genesatextile machines, explosives, turbines, paanis
dyes, and drawing instruments and lamps. Theivelahportance of watches and music boxes
immediately fell from about a third before the mefis to 6.2 percent and 2.1 percent respectivetlyan
1890s, and even further to 3.8 percent and 0.3peletween 1900 and 1909. Another indication that
international patenting was not entirely unconngétedomestic Swiss inventions can be discerned fro
the fraction of Swiss patents (filed in the U.&3ttrelated to process innovations. Before 1888, 2
percent of the patent specifications mentionecdagss. Between 1888 and 1907, the Swiss statutes
included the requirement that patents should irclméchanical models, which precluded patenting of
pure processes. The fraction of specificationSwiss patents in the U.S. that mentioned a prdediss
during the period between 1888 and 1907, but retuta 22 percent when the Swiss restriction was
modified in 1907.

Some scholars suggest that Swiss performanceeanational exhibitions such as the Crystal

Palace Exhibition of 1851 support the claim thdepalaws are unnecessary or even hinder techrualbgi

% Swiss patentees obtained an annual average opageéts in the United States in the decade béfierpatent
law was enacted in Switzerland. After the Swissvedd patenting, this figure increased to an ave@Edl11 each
year in the following six years, and in the perimtween 1895 to 1900 a total of 821 Swiss pateats ¥iled in the
United States. The decadal rate of patentingrpiion residents increased from 111.8 for the years up to the
reforms, to 451 per million residents in the 18913 in the 1900s, 458 in the 1910s and 684 il &20s.



progres$® That conclusion is certainly inconsistent witke tontemporary reports of the Swiss
Commissioners to the Centennial ExhibitfériThe official records of the Crystal Palace Extiipi
similarly indicate that Switzerland was noted fkitlsand design rather than creativity at new asdful
inventions that might qualify for patent protectiofihe Swiss delegation was represented by 263
exhibitors out of a total of almost 14,000 exhikstat this event. Their display included six maelsi
whereas most of their exhibits were artisanal congsufinal goods: watches, music boxes and musical
instruments, an assortment of fabric and sewedgeoch as embroidered handkerchiefs, and a host of
miscellaneous items that were inherently unpatémfa®nly two of the prizes that the Swiss obtained
were associated with the type of novelty that veagiired of patentable inventioffs. The Swiss
contingent won 1.5 percent of medals awarded, riguble same as their proportion of all exhibitas,
was the case for most European nations.

It should be further noted that international ekfobs are unlikely to be representative of the

inventive capital in individual countriés. In the first place, the size and content of tkigilgtion for any

b1 See, for example, Petra Moser, “How Do Patentd fluence Innovation? Evidence from Nineteentimi@gy
World's Fairs,” American Economic Reviewol. 95 (4) 2005; 1214-1236.

%2 Edward Bally, Industry and Manufactures in thetddiStates: Look Out for Yourseltdaddressed to Swiss
Manufacturers, and Suggested by the Centenniabifidn of Philadelphia ), Boston: Beacon Press g)87
Edward Bally was the Swiss commissioner to the €aml Exposition and one of the most prominentsho
manufacturers in Europe.

% The roster included paintings, “a double Ameridéle,” gemstones, lace, fringed shawls, miniatomiék tubs,
goat skins, cow bells, embossed drinking cups, wizodings, and a watch-stand “made by a pupil efARylum
for the Blind.” These are not isolated examples,rather are representative of the entire lighefSwiss exhibits.
See The Official Catalogue of the Great Exhibitidrihe Works of Industry of All Nationd ondon: Clowes &
Sons (1851).

6 At the Crystal Palace, three types of awards \garen: Council medals; prize medals; and honouraigations.
The Council medals rewarded novelty ( althougheivesal cases they were given for other reasonh, asbeauty
and cheapness of the good.) The criteria for thergrize medals and honourable mentions didnobtide
novelty. (See Commissioners to the Exhibition, &&pby the Juried ondon: Clowes & Sons (1852).) Instead,
juries were instructed to give prizes for critehat had little or nothing to do with technologigalentiveness or
patentability, such as beauty of design and appeardadaptability to use, economy in first costrability,
economy of maintenance, excellency (sic) of workshdm strength.” (Robert H. Thurston, discussing @rystal
Palace, in Report of the Commissioners of the drf8ates to the International Exhibition Held &nha, 1873
vol. 1, p. 42: Washington, DC (1874)).

% Counting patents relative to all exhibits is ualikto give much insight into technological capipihcross
countries or other units of aggregation. Numeiitaras on display were not patentable, and significaambers of
the exhibits were not technical inventions, randhnogn agricultural output such as fresh fruit amgjetables, to
minerals and wax flowers, and final goods thasiilated workmanship or design elements. Exhibitemded to be
firms or commercializers, rather than inventorsit $® impossible to determine whether many ofitaes had been
patented. “Juries will reward an important Machivithout undertaking to pronounce whether the nie®|




country was determined in part by distance andipaliexpedience rather than by random draws from
the underlying population of inventions in the patiThus, at the 1851 Crystal Palace event, Braaoh
its dependents accounted for 7381 exhibitors (58gme) but there were only 12 delegates from thieeen
continent of South America; at the Paris UniveEdiibition of 1855, by way of contrast, France @sd
dependents comprised 50.1 percent of all 21,77®rats, Britain and its colonies were a mere 15
percent®® Even if we adjust for the “home court advantaglegre are significant differences in
participation within and across countries thatwareorrelated with technological capability. Théesu
and the fees differed in each of the internatidaias in ways that affected participation. Theding for
the exhibitions, as well as for travel and othgyemses influenced the number and composition of the
displays, since financing of some exhibitions dedisrom private initiative and others were fundgd b
state and national governments. For instancd/Jitited States was in the middle of a war at the torh
the Paris Universal Exhibition of 1862, and Congreisl not allot the funds requested, so only 128

Americans participated among the total of 26,348stors®’

exhibited in its construction have been origindtgdhe Exhibitor, or have been borrowed or adaptetdim from
some one else” (Commissioners to the Exhibitiompdres by the Juried ondon: Clowes & Sons (1852), p. Xxv).
Contemporary observers noted that a number dbtieggn entries were actually copies of articlageinted and
patented in the United States. ( See e.g., Benj&ieirte Johnson, Report on International Exhibitbimdustry
and Art London, Albany, NY (1863), p. 11: “We found maué$ on exhibition from the continent, and to which
prizes were awarded for their superiority, copiatirely from American machines which had been pasel in this
country, and exhibited as the invention of anotiamtry.”)

Without a time-limited test of novelty, counts ofhébits cannot be usefully compared across cowmidairs: “It
has not been made a condition in the admissiorriidlés to the Exhibition that they should be neut appears to
the Commissioners that... fourteen to fifteen yeamould form a limit, beyond which the claims shouldt be
admitted.” Commissioners to the Exhibition, Reptmishe Juriesl ondon: Clowes & Sons (1852), p. xxv. In
many exhibitions the award of a prize was not iatti@ of ranking of inventive merit, the percentad@rizes
tended to be proportionate to the exhibitors, dral/a fifty percent of exhibits typically receivegicognition of one
sort or another. Many of the Judges at indushaias were chosen because of their personal peesdifper than
because they were familiar with the latest techgielwand, even if qualified, differences in languagd personal
tastes complicated the decision-making process.

% At the 1851 Crystal Palace event, Britain andlépendents accounted for 7381 or 53 percent ekalbitors, in
comparison to 12 exhibitors from the entire contimaf South America, 30 exhibitors or 0.2 perceabf China,
12.3 percent were from France, 1.9 percent (26®#ahs) from Switzerland, and 499 or 3.6 perceanf the
United States. At the Paris Universal Exhibitafri855, by way of contrast, France and its depetsdeomprised
50.1 percent of all 21,779 exhibitors, Britain atsdcolonies were a mere 15 percent, Switzerlaiidagnodest 1.9
percent, the United States 0.6 percent (the sartteedSreek contingent). These data were obtaireed Great
Britain, Imperial Commission, Catalogue of the BfitSection: Paris Universal Exhibitigh868) and various
official reports on the exhibitions.

" The government ultimately contributed $2000, ajdated the request for an appropriation of $35,008ly 95
of the U.S. exhibitors arrived in time for judgirgyt all of the displays of machinery and implensembn prizes.




In short, although the Swiss experience is oftégdcas proof of the redundancy of patent
protection, the limitations of this special casd #re difficulty of obtaining systematic measurés o
inventiveness should be taken into account. Tmestic market was quite small and offered minimal
opportunity or inducements for inventors to takeaadage of economies of scale or cost-reducing
innovations. Manufacturing tended to cluster feva industries where inventive activity and innowat
were largely irrelevant, such as premium chocojaies artisanal production that was susceptible t
trade secrecy, such as watches and music boxeghdnareas, notably chemicals, dyes and
pharmaceuticals, Swiss industries were export-tetgrbut even today their output tends to be quite
specialized and high-valued rather than mass-pesiu he scanty systematic data on Switzerland are
inadequate, but weakly suggest that the introdnaifgatent rights was accompanied by changesein th
rate and direction of inventive activity. The rmtaling evidence is that Swiss producers theneselv
were concerned about their loss in competitiveaasswere eager to adopt patent laws that emulhéd t
American model. In any event, both the Netherlaars Switzerland featured unique circumstances that

seem to hold few lessons for developing countoday or for an assessment of patent laws in general

TECHNOLOGICAL PRIZES

In a prescient publication, in 1862 Samuel Sidnesepl the question “Whether ... manufacturing
inventions [can be] stimulated, by invitations timpete for substantial or honorary awar8$?He
rejected the purely theoretical approach othersddagpted, and spent ten years investigating trealat
prizes at international exhibitions and variousisioes for encouraging industry. His conclusioese

that prizes tended to be inefficient, and improvetsén market demand and competition offered thetmo

See Benjamin Pierce Johnson, Report on Interndtixtabition of Industry and ArtlLondon, 1862, Albany, NY

(1863).

% Samuel Sidney, “On the Effect of Prizes on Manufears,” Journal of the Society of Artgol. 10 (April) 1862:
374-382. Sidney was trained as a lawyer, andalsasan Assistant Commissioner of the Crystal Raadibition
in London in 1851.




effective inducements for inventive activity. The prize system, he stated, merely encouragéshtp
list of machines which, for practical purposes, rodetter than toys” (p. 376). The market valtie o
useful inventions was far greater than any priza¢ tould be offered, whether by private or state
initiative. Even specialized institutions suchtas Royal Agricultural Society and the prestigi®tmsyal
Society of Arts had failed to develop truly sigaét inventiong? The competitor for the prize had an
incentive to over-spend on the item in an attermptin, regardless of whether such investments were
practicable in the marketplace. As a result, wisrtended to be among the wealthiest of the conopgti
“The theory that prizes encourage humble merihig a theory, for experience shows that in a sarfes
yearly contests wealth wins, as it must when huwhgloé pounds must be expended to win ten” (376).
However, from the perspective of manufacturersetilers, prizes served as a useful marketingestyat
comparable to advertisements and enhanced brane cegpital.

The preponderance of empirical evidence from mgliegiof Britain and the United States
supports Sidney'’s first-hand experience and insigMore systematic insights into the relationship
between incentives and innovation can be glearwed & large sample of British and American inventors
who were responsible for the great inventions effiriod before the Second World WarThe
inventors in the British sample were typically drafsom elite or professional backgrounds, and tdnde
to be socially well-connected, even though proditgtat invention was unrelated to such factorfie T
sample includes information on about 25 perceth@fpatents, along with the medals, monetary awards

and other forms of official recognition that wergugted to the 40 percent or so of these great toven

% Sidney’s conclusions are supported by the quaivitanalysis of national and international prigetems
discussed here. Administrative attempts to refditlae role of the market confronted significanstaleles. Judges
had to combine technical competence and industegiip knowledge with impartiality; decision-maki@gnong
panels was complicated by differences in standamtkspretation, sometimes language barriers. riduessary tests
of the items displayed was complicated by lackarhparability, poor information on marketability apdce, and
variations in taste. The most novel items wesmeaisted with the greatest risk, and thereforellksky to be
selected. Such difficulties tended to lead to laaphd decisions, or were often overcome by sim@iing the
award to the person or firm with the most estallisteputation.

" For a more positive assessment of the effectiveagthe Royal Agricultural Society, see Liam Brukish

Lerner, and Tom Nicholas, "Inducement prizes amdwation.” The Journal of Industrial Economi66,4 (2012):
657-696.

1 B. Zorina Khan, “Premium Inventions: Patents anitd? as Incentive Mechanisms in Britain and thetéshi
States, 1750-1930" in Dora L. Costa and Naomi Rndweaux (eds), Understanding Long-Run Economic @row
Geography, Institutions, and the Knowledge EconoNBER and University of Chicago (2011): 205-234.




As might be expected from the status of these itorenthe majority of their honours consisted opest
awards, rather than “inducement” or ex ante priZésitistical analysis of the determinants of the
probability that an inventor would receive a prat®ws that patentees were more likely to get prees
the incremental incentive effects of an additiqmée were likely quite low.

Many contemporary experts attributed the grantnafrfcial awards, medals and prestigious
appointments to nepotism, bias and even corrupfidre data show that their views were not prejutlice
for prizes to British great inventors indeed owegeérsonal connections rather than to factorswieag
associated with the technical value of the disopveFhe most significant variable affecting theaagof
a prize was an elite or Oxbridge education, whichbied the likelihood of such winning recognition.
At the same time, specialized education or emplaoynmescience or technology, which might be
expected to increase inventiveness, had littlecefia the probability of getting a prize. The propots
of prizes today tend to cite the Longitude Prizen@etary award for a method of gauging longitude a
sea) to support their arguments, but it is irohat & closer examination of the experience of tiralie
artisan John Harrison with the Board of Longitud®uidl better serve as a caution against administered
incentive system&. The growing disillusionment in Europe with pszas an incentive mechanism for
generating innovation became evident when the Regalety of Arts acknowledged the lack of social
value in this practic&

In the United States prizes for industrial purposese not as prevalent as in Europe and, indeed,
the most prominent of these awards were introdutéte United States at the instigation of forergne
However, private and state promoters sponsores ifamost large cities in the United States, on a
regular basis, and these can be used to constpated data set of innovations that were submftied

industrial prizes. The sample of U.S. prizes cosggs some 20,000 innovations from major cities,

"2 Dava Sobel offers an account of Harrison’s travhéfore the Board that was set up to administeptlze, in
Longitude: The True Story of a Lone Genius Who 8dlthe Greatest Scientific Problem of His Tjme
HarperCollins (2007).

3 See the Royal Society of Arts, Year-book of thg@dociety of Londonissue 5, 1901: London (1901), p. 4.
The RSA decided not to accept further funds for pezes, because they had “been led by experientest
conclusion that it is neither to the advantagehef$ociety nor in the interests of the advancemgNatural
Knowledge...”




including Boston, New York, Philadelphia, San Fiaog, Cincinnati, St. Louis, Atlanta and New
Orleans” These observations were matched with the pageotds to identify the inventions that were
patented. The information has further been linkét the manuscript population censuses, whictdgiel
insights regarding the backgrounds of individuakintors, such as occupations, age, wealth and
geographical mobility.

The stated objective of industrial fairs was toatbe the standing of innovative workers and
artisans. Nevertheless, participants in the faege drawn from more prominent occupations than the
general population of patentees. However, occapaticlass does not directly translate into finahci
standing. For this, we turn to the records onltd#olding in the federal population censuses,clivhi
allows us to more directly assess the economiasstatexhibitors relative to patentees in genefe.
Sidney had argued, the data reveal that the gaatits in the exhibitions were substantially weelthian
the general population. For instance, in 1860straple from the industrial fairs owned average
personal property that was almost twice as exterasévthat of patentees in general, and more thailelo
their average real estate holdings. In multivarragressions, exhibitors with greater personaltivea
were more significantly more likely to win gold asidlver medals. However, the mechanism through
which wealthier exhibitors gained an edge overrtbempetition is unclear. This finding was not doe
their superior entries, but may have been assacvaith greater expenditures on their presentatidhea
fairs, or their name recognition, or perhaps ts l@svious connections with the award juries. Inegel,
the results support the argument that the majofitpyedals reflected factors other than inventivenes
productivity or technological innovation.

Patents in the United States are granted becaegealtisfy the specific rules and standards in
federal laws; interpretations may vary among Pafdfice examiners, but applicants have a right of
appeal that reduces error. The judges for incilgairs may have stated that their objective was t

reward novelty and inventive ingenuity. In praetias was typically the case in Europe and in

™ For a description of a subsample of these dataBs&orina Khan, “Going for Gold: Industrial Faaad
Innovation in the Nineteenth-Century United Stdt8gecial Issue on Innovation without Patents, Revu
Economique, vol. 64 (1) 2013: 89-114.



international exhibitions, they bestowed medalsafoarray of other reasons besides inventiveness,
including overcoming adversity (such as age or lhayfandicaps), cheapness of the item, neatneds, a
aesthethic factors. The decentralization of juggiommittees, the lack of transparency and private
nature of their decision-making process, and tlsemte of appeal from their rulings, all encouraged
idiosyncratic and inconsistent decisions. Stat@dtanalysis consistently indicates that almosbfihe
variation in the silver or gold awards also remainexplained, implying that these grants were based
fairly random rationales. It is therefore not@ising that observers continually criticized tmbi@ary

way in which the awards were given out, at domesiit international fairs alike. A lack of systeinat
methods of allocating awards was likely to encoenamt-seeking, and to reduce the incentives for
inventors who realized that prizes in many instangere uncorrelated with inventive merit.

Another perspective on such questions relatesstextent to which patents and prizes generate
spillovers that affect other inventors or societyeneral. Ex ante, it is not clear which incemtiv
mechanism which would benefit other inventors mdree majority of economists who support prizes
focus on the right to exclude, and emphasize tha¢pdo not offer legal monopoly on ideas and are
therefore more likely to promote diffusion. Howevepatial autocorrelation analysis of patents and
prizes reveals that patents significantly increasedntive activity in adjacent counties, wherdaes t
patterns for prizes were inconsistent with the gmes of technological spillovers. Thus, trade escor
even open access to ideas did not generate asmaaturable benefit as in the case of inventiorts tha
were protected by patent grafitsExhibitions sponsored by the Franklin Institutete Cincinnati
Mechanics’ Association might have been open tqth#ic, and some inventors might have been able to
copy from the displays, but there was likely a siida effect that influenced the owners of invens
that were readily duplicable to avoid displayingrthat fairs. Moreover, even if inventors had asde
inventions at fairs, if they did not physicallyeatd the events there were few or no ways to olb&in

necessary information. This was of course a fonatf the decentralized nature of the prize system

> B. Zorina Khan, “Of Time and Space: A Spatial Arsié of Knowledge Spillovers among Patented and
Unpatented Innovations,” Working Paper (2013).



the United States, but even in European countniggisaffered centralized institutions such as thgaRo
Society of Arts, access to unpatented inventiomskaoowledge about them was quite limited.

As a nineteenth-century commentator observed,dfisertion that the patent-system interferes
injuriously with intellectual progress by blockitige course of thought is curiously at variance \thin
evidence of history™ The bargain or contract view of patents propdisasthe limited grant of a
monopoly right to inventors benefits society, besgain exchange the public gains information ablogit t
discovery that increases social welfare. The papemt required a specification that was suffidien
detailed to enable a person who is skilled inattie to recreate the patented invention. Fronednkest
years of the patent system, American policy makagaged in discussions about how to ensure that
information was available to the broader publieatent legislation included measures to publish
information about patents that were granted in ahreports that were widely disseminated, and expir
patents were published in newspapers. The U.8nP@ffice maintained local depositories and office
throughout the country. Thus, even if the patehtgkacquired a monopoly for (at that time) fountae
seventeen years, access to the information abeuwtiskovery may have facilitated inventions that
worked around the initial patent, or led to ideasfbllow-on inventions, as the rapid increase atept
applications and interferences illustrate. Psiggtems may have functioned well in some specific
instances, but in general tended to be arbitrargystematic, and nonmarket-oriented. Thus, theders
of American technology policies seem to have beetiqularly prescient when they rejected “premiums”

and instead opted for patent institutions to “prtertbe progress of science and useful arts.”

CONCLUSION
History matters. This paper provides a compargfdnstitutions as well as patterns in patentind a
those of innovation prizes during the “long ninetbecentury.” The results comport with the vievfis o

contemporary experts who had first-hand experieftiee advantages and disadvantages of these

® James Richardson, “Our Patent System and What Miget®1t,” The Century Magazin&ovember 1878: 99-
110, p. 103.




institutions. Perhaps the most telling way toidgatish between competing claims is to understaing w
patent laws spread, with many countries voluntadgpting U.S. rules and standards, whereas the
majority of institutions that had consistently affd prizes for industrial innovations ultimatelychene
disillusioned and the practice waned. Both natemd individuals were convinced that intellectual
property grants played a prominent part in explagrwhy United States overtook other nations and
became the world leaders in technology and industry

Intellectual property institutions were succesgiitthe United States largely because they ensured
open access to creative individuals, decentralilesision-making and extensive markets for technglog
and strong legal enforcement of such rights. Acags were enthusiastic about the patent system,
although the same individuals were often critidahe administration of specific rules and standarAs
such, it is useful to distinguish between the fundatal principles of these property rights, andwiags
in which the laws are implemented. Many have hgpointed out that the current practices add & th
transactions costs of patent grants and marketsekder, when taken in long-run perspective, today’s
“patent wars” and “explosion in litigation” are lidy anomalous or cause for dramatic revisions @& th
rules. New innovations and industries have alwssen associated with upsurges in costly litigatibat
were resolved through private compromises. A mdiféerence with policy today is that, in the
nineteenth century, the vast majority of the flusfybills and proposals that appeared with every ne
circumstance never resulted in new legislatiorstiutions must adjust to the times, but efficiehanges
must be consistent with the underlying principléthe system. The transformative period up toetheé
of the Civil War produced no more than three magdorms in patent laws. However, numerous new
measures have been adopted in the past 75 yeawaftont short-run crises. These changes respond t
the ephemeral demands of the most strident intgregps at a single point in time, many are intcastu
to remedy the negative consequences of the lasgehand not a few are inconsistent with the

fundamentals of the U.S. system of intellectuapprty.

"These early reforms are reflected in the stamitdg93, 1836 and 1861.



Those who advocate the introduction of new letjmhgustify the call for remedial measures by
contending that the problems they discuss arellagdeecent origin and threaten industrial progres
national competitiveness. This historical amnésisiresulted in a resurgence of interest in innowat
prizes, based on the theoretical belief that thilygenerate innovations and entrepreneurship astly
different geographic, economic, and industrialwinstances. For instance, the Innovation Prize for
Africa offers entrepreneurs cash prizes for suelasdas the use of fly larvae to produce animal feed
In Israel, a one-million-dollar “B.R.A.I.N. prizah an effort to transform the country into a leaitlesuch
technology® At the same time, the historical record shoves #uministered prize systems were
associated with the potential for bias or corruptisnpredictable methods of allocation and outcoags
well as other deficiencies attendant on a nonmaskentation. These issues are all the more likelye
problematic in developing countries, where completay institutions and governance mechanisms are
typically flawed. Such observations do not imgigttinducement or reward prizes are never effective
generating technological innovations, for they peave to be useful in certain specific circumstance
such as in the event of market failure. They magher serve to elicit the attainment of unique evedl-
specified targets, as long as the difficulties @fidion-making and governance issues are explicitly
recognized and addressed. The point is that téatmpolicies, whether in the developed nationsnor
emerging economies, are unlikely to be effectiviesmall the costs and benefits of alternativeonisti
are fully taken into account. Significantly moesearch needs to be completed before we can cenclud
that such awards should be re-introduced in thaty#rst century as a means of promoting
entrepreneurship and technological progress. Asdir Matthews points out in the epigraph, sucaessf
policies to promote the progress of science andisieful arts must be consistent with the underlying

trend of legal and economic development.

"8 http://innovationprizeforafrica.org/

" The goals of Israel Brain Technologiestip://israelbrain.org) include “positioning Israel as a global bragwh
hub” and taking it “from startup nation to brairtioa.” The B.R.A.l.N. Prize (Breakthrough Reseafaid
Innovation in Neurotechnology) will reward “extraimary breakthroughs in brain technology with glloba
implications” and “recognize a disruptive innovatithat is on a path to commercialization with ptisdrsignificant
impact to humanity.”




TABLE 1
U.S. ‘GREAT INVENTOR’ PATENTS
LEVEL OF EDUCATION AND APPROPRIATION OF RETURNS
BY BIRTH COHORTS, 1739-1885

Level of Education

Birth Cohort Primary Secondary ll€ge Eng/NatSci. n
1739-1794 (row %) 69.5 6.8 12.5 11.3 40
sellllicense (%) 54.9 11.1 84.0 17.7 51.4
prop/direct (%) 36.5 74.1 2.0 44.7 35.6
employee (%) 6.2 7.4 -- - 4.8
1795-1819 (row %) 59.1 19.3 5.4 16.2 7
sell/license (%) 58.2 81.0 42.1 60.4 62.1
prop/direct (%) 33.2 10.2 47.4 24.3 28.1
employee (%) 8.4 8.8 -- 13.5 8.8
1820-1845 (row %) 39.2 34.7 16.3 9.7 1221
sellllicense (%) 50.7 31.8 37.4 72.8 44.0
prop/direct (%) 42.3 55.2 a7.7 19.3 455
employee (%) 7.7 13.0 14.9 7.0 10.2
1846-1865 (row %) 22.2 24.5 20.9 324 1438
sell/license (%) 94.5 68.5 46.2 57.1 66.0
prop/direct (%) 55 18.6 52.8 16.9 22.6
employee (%) -- 12.9 -- 23.6 10.4
1866-1885 (row %) 0.2 17.9 21.4 60.5 574
sell/license (%) - 1.0 46.3 40.1 34.3
prop/direct (%) 100.0 98.1 49.6 8.71 39.7
employee (%) - 1.0 4.1 41.2 26.0

Notes and Sources: The estimates have been cainpude 4325 patents awarded to the 409 ‘great
inventors’ who were born through 1885. For furtinlformation, see Khan, B. Zorina and Kenneth L.
Sokoloff, “Institutions and Technological Innovati®uring Early Economic Growth: Evidence from the
Great Inventors of the United States, 1790-1930]hstitutions and Economic Growth, (eds) Theo
Eicher and Cecilia Garcia-Penalosa, MIT Press (R0@8-158.



Figure 1
Patent Litigation, relative to Total and Domestatdht Grants
(1990-2012)
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Notes and Sources: Patent cases were retrieveddnmmal Reports of the Director: Judicial
Business of the United States Couywarious years); Patent grants were reported &yJBPTO.




Figure 2
U.S. Patenting Rates: Grants Relative to Populalid@0-2012

1400
1200
1000
M A
600 N
W 9w V\
400 . h;\"‘ l\;'w"-'\‘.l‘\ V Y
'\’\JI LY4 A S N
200 Vi MY
al (Y
,J
0 M
QD O V0V NV NN VOOV VO V0V VO NN O VO NN O VDV QO Q00 NO N
P& & EE D P F I FFFF S FE S S
-===Domestic Total

Notes and Sources: Patent grants data are frodrtiheal Reports of the U.S. Patent Office,
and population data are from the U.S. Censued&ur Patents are calculated per million
of the population.



Figure 3
Patent Litigation Rates, 1790-2000
(Reported Lawsuits as a Percentage of Total Pagganted, by Decade)
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Notes and Sources: Patent lawsuits were estimetgtlfexis and from volumes of reports of
patent cases. Patent grants were obtained fromahreports of the U.S. Patent Office.



Figure 4
Total Litigation Relative to Usage for Major Inndimms (Percentages)
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(c) Automobiles, 1900-1945
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Notes and Sources: The counts of federal and Istariits related to the innovations were
estimated from the Lexis database. Usage dateligded in United States, Bureau of the
Census, Historical Statistics of the United Sta¥éashington, DC: GPO (1975). The telegraph
usage is measured by millions of messages serggde46-70); telephone usage by average
daily conversations in thousands (series R1-12);aatomobiles by registrations (series Q1-53).




