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Enterprise and Incentives for Innovation

B. Zorina Khan

All societies have an interest in find-
ing the appropriate incentives and institu-
tions to promote enterprise, knowledge,
and innovation. My empirical research in
law and economic history sheds light on
these sources of long-term development
in Europe and the United States during
carly industrialization, 1750-1930. This
was a period of enormous policy varia-
tion, which allows us to better identify
the nature and consequences of specific
measures.

Patents and Inventive Activity

the “great inventors” > The majority of pro-
ductive inventors came from relatively undis-
tinguished backgrounds, and even in Britain
individuals with modest education, rather
than scientific elites, created the important
advances.*

The American Civil War was an exog-
enous shock that helps to identify the
responsiveness of inventors and inventions
at the most granular level.> This conflict
marked the advent of technology-inten-
sive warfare, and key military participants
as well as the US. president were paten-
tees. I traced the lifetime patenting careers

undertook, in 1870, to continue to under-
write the costs of artificial limbs for veterans
[Figure 1].

One of the fundamental features of
the American patent system was its role in
facilitating markets in technology and the
mobilization of venture capital. Naomi
Lamoreaux and Sokoloff showed how
trade in patents promoted a specialization
and division of labor among inventors,
who were able to leverage their inventive
ability to obtain funding.” Endogenous
trade in markets was favorably influ-
enced by American patent rules, notably
the centralized

My  first War and Inventive Activity examination
book, The system, which
DemOCVdfiZﬂinﬂ Z\ézaponry as a percent of total U.S. patents granted ;’srosthetic patents per capita ﬁltered applica—
of  Invention, tions for novelty
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genesis and con- ’ 2 cal merit.® US.
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nomic progress. - disadvantaged
The US. delib- Figure 1 inventors who

erately departed from precedent to intro-
duce the world’s first modern patent system,
which, along with effective legal enforce-
ment, facilitated rapid technological prog-
ress.” The evidence indicates how responsive
all inventors — women, ordinary artisans, sci-
entists, even economists —were to expected
returns and to enforceable property rights.
This was the age of patented invention;
Kenneth Sokoloff and I found that the pro-
pensity to patent was especially high among
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of a random sample of inventors, and esti-
mated whether the creators of war-related
technologies were first-time inventors, had
previously created military inventions, or
switched from unrelated inventions. The
results indicated that both the rate and
direction of inventiveness altered with
war-time variation in expected benefits.6
For instance, improvements in prosthetics
increased during the war and declined at its
conclusion, then rebounded after Congress

did not possess the means or connections
to appropriate returns from manufactur-
ing enterprises.”?

Innovation Prizes

Economists who model innova-
tion incentives often reference histori-
cal “facts” like the prizes for longitude
and the Daguerreotype “patent buyout.”
However, examination of original archival




records reveals inaccuracies that undermine
central claims of their theories.!? Daguerre,
for instance, never obtained a French pat-
ent and, instead, lobbied for and gained
government payouts in a classic example
of rent-secking. My research provides sys-
tematic empirical evidence regarding how
innovation prizes work in practice, the
political economy of these administered
incentives, and potential deadweight losses
from associated inefficiencies.

The most creative identification strat-
egies are only as good as the underlying
data and, as economic historians stress,
effective economic inquiry requires metic-
ulous attention to institutional details and
context. To avoid biases associated with
any one source, my analysis triangulates by
employing extensive datasets with detailed
information on inventors, inventions, and
institutions from the United States and
Europe.

The renowned Royal Society of Arts
(RSA) in London provides a valuable
opportunity to investigate the efficiency of
ex ante inducement — prizes as incentives
for invention.!! The society initially was
averse to patents and prohibited the award
of prizes for patented inventions, so the
two mechanisms were substitutes rather
than complements. My dataset encom-
passes several thousand monetary and hon-
orary prizes, patent records, and detailed
archival information about the application
and decision-making process. Committees
were typically unable to identify or induce
worthwhile inventions. Inventors of valu-
able discoveries secured patents and
bypassed the prize system; they submitted
minor contrivances to the RSA for con-
sideration. Owing to such adverse selec-
tion, prizes were negatively related to the
course of future important technologies.
The RSA ultimately became disillusioned
with the prize system. Officials acknowl-
edged that the important British inven-
tions had been associated with patenting,
and their efforts had been “futile” because
of the institution’s hostility to patents. As
a result, the society switched from offering
inducement prizes towards lobbying for
reforms to strengthen the patent system.

Patent rights represent novel inven-
tions that satisfy known rules, and econo-

mists have a thorough understanding of
their advantages and shortcomings as a
measure of inventive activity. International
industrial exhibitions add to our knowl-
edge but are rather more problematic as
indices of invention.!> World’s fairs were
not necessarily representative of any coun-
try’s population of inventors, inventions,
patents, or industry. For instance, the
United States was at war during the 1862
Paris Universal Exhibition, so only 128
Americans participated among the total
of over 26,000 exhibitors. At the Great
Exhibition of 1851 in London’s Crystal
Palace, the rules allowed displays by manu-
facturers and other noninventors. Exhibits
often had nothing to do with inventions,
and their date and place of creation were
unknown.!? Decentralized juries, many
with no technical expertise, bestowed med-
als for reasons ranging from workmanship
to aesthetics, while relatively few awards
recognized novel inventions.

Some of these drawbacks can be
addressed by examining pooled cross-sec-
tions from the same event and city over
time. My datasets include approximately
30,000 innovation prizes from the reg-
ularly occurring industrial exhibits of
the American Institute of New York, the
Massachusetts Mechanics Association,
the Franklin Institute of Philadelphia,
the Mechanics Association of Ohio, the
St. Louis Agricultural and Mechanics
Association, the Mechanics Institute of
San Francisco, and others. In addition to
the information on inventions and innova-
tions, the data incorporate extensive details
about exhibitors, judges, and the rationale
for decisions.

What can we learn from such data?
Industrial exhibitions, whether national or
international, tell us little about the pro-
pensity to patent or the use of patent pro-
tection. A single exhibit of, say, a steam
engine, could comprise numerous patented
components. Patentees must be identified
from the names of the exhibitors when
researchers are making a match, but many
participants in the exhibition were third-
party agents, manufacturers and sellers,
not actually inventors. As a result, only a
small percentage of entries can be matched
with patentees and their patents. Even if it
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were possible to identify patentees with
zero error, and a large fraction of exhib-
its were found to be unpatented, this does
not imply that inventors were actively
avoiding patents and the patent system.
Instead, many exhibits were simply not
eligible for a patent, because they lacked
novelty or their subject matter was inher-
ently unpatentable.

Industrial fairs do, however, offer
valuable insights into the operation of
prize systems, into creativity that does not
qualify for patent protection, and into
the commercialization of innovations.!*
Americans were skeptical about prizes,
highlighting their transactions costs and
the potential for cognitive dissonance or
corruption when juries and administra-
tors, rather than markets, determined val-
ues and winners. Empirical

to focus on the potential for monop-
oly, a longstanding concern of American
common law even before the Sherman
Act.'7 However, patent rules also man-
date disclosure so others can replicate
the results or discover competitive substi-
tutes. The creators of the American pat-
ent system specifically designed mecha-
nisms to enable the diffusion of technical
information. To estimate the role of pat-
ents and prizes in generating knowledge
spillovers, I tested for spatial autocor-
relation in patents and in prizes cover-
ing unpatented technical innovations.!$
In keeping with the contract theory of
patents, patented inventions were asso-
ciated with statistically significant spa-
tial autocorrelation, consistent with the
prevalence of knowledge spillovers. By

patent and prize data offer an indispens-
able resource for gender studies. A sam-
ple of over 12,000 inventions and innova-
tions by female patentees and participants
in prize-granting institutions in Britain,
France, and the United States enables
the systematic assessment of women’s
creativity within the market and house-
hold.’ My dataset distinguishes between
improvements in consumer final goods,
changes in designs, and other forms of
technological creativity. The results show
that women, especially nonpatentees,
were significantly more likely than men to
produce these types of incremental con-
sumer-oriented improvements. A general
implication is that, by empirically missing
such consumer innovations, economists
continue to underestimate women’s con-
tributions to tech-

analyses of the datasets
consistently find that prize
awards were largely idio-
syncratic, and unrelated to
proxies for productivity like
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0.30

inventive human capital or | 0%
the value of the invention.
Decisions often reflected 0.20

the identity of the partici-
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the wealthy, but
enhanced access
by all citizens.?!

vidual had an elite back-
ground.’> Similarly, American prize win-
ners typically belonged to more privileged
classes than the general population of
patentees, as gauged by their wealth and
occupational status.!® As inducements for
new inventions, prizes frequently failed
to result in creations that were scalable
or valuable in the marketplace. Prizes
undoubtedly offered valuable advertise-
ment for sponsors and winners but this
benefit declined as professional marketing
practices developed.

Welfare analysis of patents tends
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Figure 2

contrast, prize-winning innovations were
not spatially dependent. Patenting fur-
ther boosted prize innovations in adja-
cent counties, and such spatial effects
were large and significant. In short, pat-
ents created spillovers for both patented
inventions and unpatented innovations;
whereas prizes were less effective in gen-
erating such externalities, perhaps owing
to a lack of specific mechanisms to diffuse
information.

Even today, women are poorly rep-
resented in the annals of technology, so

My book showed
that inventive activity was bolstered by a
judiciary committed to enforcing prop-
erty rights for all inventors. Rules and
standards were not static, but effectively
altered in response to technological inno-
vations.?” From the perspective of a world
where mail was delivered by stagecoach,
the advent of the telegraph was far more
transformative to communications than
the change from a landline to a cellphone.
A myopic focus on “explosions” in pat-
ent litigation fails to appreciate that liti-
gation about all areas of law — patents,




property, contracts and torts alike — was
inevitably associated with the advent of
any important innovation.?> As Figure
2, on total civil litigation related to the
telegraph, illustrates, productive institu-
tional responses ultimately accommo-
dated and resolved the transactions costs
and conflicts associated with disruptive
innovation.

Enterprise and Family Networks

Another theme of my research, the
organization of firms, highlights the role
of family networks in the mobilization
of capital. Some scholars regard familial
connections as inefficient, with poten-
tial both for corruption and for exploita-
tion of unrelated shareholders. My results
support a more positive interpretation of
such personalized relationships in enter-
prise and innovation.

An empirical study of female entre-
preneurs in 19th-century France reveals
that their activities were enhanced by
participation in family firms.2* Women
were constrained by discriminatory laws
that inhibited their ability to hold prop-
erty, write contracts, and retain separate
earnings.”> Family firms reduced such
transaction costs and allowed women to
engage successfully in market exchange.
The French experience suggests that fam-
ily-based enterprises can provide a means
for integrating relatively disadvantaged
groups into the market economy as man-
agers and entrepreneurs.

Studies of family networks typi-
cally focus on insiders, such as direc-
tors and other corporate elites. By con-
trast, I have collated unique panel data
encompassing all of the shareholders
in an economy-wide sample of antebel-
lum Maine corporations.?® The dataset
includes information on the age, occu-
pation, and wealth of each investor as
well as the voting rights, restrictions on
directors, and legal liability rules of each
firm. I find that “related investing” char-
acterized the entire ownership structure,
and personal ties were especially prevalent
among women, less-wealthy sharehold-
ers, and small investors. Such networks
facilitated capital mobilization, especially

for inexperienced investors, arguably by
reducing the risk and transactions costs of
new ventures. Ongoing research examines
the links between related investing and
corporate governance, age, and portfolio
composition. Moreover, these data allow
us to investigate the Bagehot Hypothesis,
which suggests that unlimited liability
rules have implications for the wealth
composition of sharecholders.

In sum, my research helps to explain
overarching growth patterns: the uni-
versal prevalence of family networks in
business, the early decline of innovation
prizes, the success of American patent
institutions that resulted in its global dif-
fusion, and the rise of the United States
as a leading industrial nation. The results
highlight the central role of market-ori-
ented incentives, in tandem with open-
access economic and legal institutions,
in promoting technological progress and
social welfare.
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