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Comparisons of the patterns of technological change in Britain and the
United States during early industrialization have long generated controversy.
Nowhere has this been more evident in recent years than in the debate about
manufacturing productivity growth over the course of the Industrial
Revolution in Britain. The traditional view, whose classic statement is
generally credited to T.S. Ashton, held that the pace of technological
progress in Britain markedly accelerated late in the eighteenth century, and
that this acceleration extended across a broad range of industries." This
position has been challenged, however, by N.F.R. Crafts, C.K. Harley, and
others, who have argued that technological change up to 1860 was much
slower than has been thought, especially in labour-intensive industries.? Their
work implies that the British path of early industrialization, characterized by
modest and unbalanced rates of productivity advance, was quite unlike that
of the better-documented U.S. case. Scholars of early American industrial-
ization generally agree that productivity grew at an impressive pace and was
relatively balanced across manufacturing industries between 1820 and 1860,
which helps to explain why U.S. economic historians are well represented
amongst those most sceptical of the revisionist case.’

The central problem, of course, is whether and, if so, why these first two
industrial economies appear to have had such divergent patterns of early
industrialization. Because of a common cultural heritage, and of the general
coincidence in the timing of when economic growth got under way in the
two countries, one might reasonably have expected their paths of
development to be similar. Indeed, some might hold that the appearance of
stark contrast is an artefact of estimates based on inadequate data. It is not
clear, however, that the most constructive reaction is to reject the
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implications of the findings out of hand. As economic historians are now
rediscovering, our understanding of the sources and processes of growth can
be much improved by considering the sources of variation in experience
across nations. Some, like Douglass North, argue that such a perspective
highlights the crucial importance of institutions to growth and the path of
technological change.* Other scholars follow H.J. Habakkuk in emphasizing
how comparative history enhances appreciation of the significance of factor
endowments.” This chapter employs such a comparative approach by
examining two salient institutional differences between the first two
industrial nations, which may have substantially affected their paths of
technological development and helped to account for why Britain had slower
and less balanced manufacturing productivity growth than the United States
during early industrialization. First, we contrast the British and U.S. patent
systems, which differed significantly in ways that influenced the nature and
direction of inventive activity. Second, we suggest how alternative forms of
manufacturing organization in the two countries provide a potentially
important source of divergence in their paths of technological change.

In selecting the patent system for such attention, we are inspired by
scholars like North and Fritz Machlup who pointed long ago to the patent
system as an outstanding example of an institution that had a major impact
on the course of technological change and economic development.® Although
the framers of the U.S. Constitution and statutes were certainly familiar with,
and influenced by, the British patent system, they chose to make important
departures in the ways in which property rights in technology were defined
and awarded. More specifically, they sought to make such property rights
available to a much broader class of the population, to ensure that details of
new discoveries diffused more rapidly, and to develop trade and
commercialization of technology to a greater extent than did the British
system. These ends were achieved through innovations such as reserving
patent rights to the first and true inventor, the administrative processing of
applications, and fees that were set at a low level. Moreover, the fact that
the public had ready access to patent specifications promoted the diffusion
of inventions and facilitated extensive trade in patented technologies. If the
design of the patent system mattered during this era of the onset of
economic growth, then these institutional innovations of the U.S. should
have led to a broader extension of property rights in new technological
information, across both inventors and inventions, than did the British
system, and should have affected the relative rate and direction of
technological change.’

Although our research is still at an early stage, the evidence we have
examined thus far is consistent with the predicted effects of the differences
between the two patent systems. First, the social and occupational
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background of U.S. patentees was much more diverse than in Britain.
Second, patenting was more concentrated (unequally distributed) across
individuals in Britain than in the United States. Third, when the patent law
in Britain was revised in the direction of the U.S. law, the levels of
patenting activity increased significantly. Finally, patenting in Britain appears
to have been more directed at capital-intensive industries than was the case
in the United States. This pattern parallels the contrast between the two
countries in the degree of balance across manufacturing industries in
productivity growth.

Our second major focus is on alternative organizations of manufacturing
in Britain and the United States. The basic point we make is that, relative
to the United States, cottage manufacture was much more common in Britain
than manufactories operating with centralized production. If cottage
manufacturing was less conducive to invention than manufacturing in
centralized plants, as we contend, this contrast could help to explain why
productivity growth in labour-intensive industries was slower in Britain than
in the U.S. Our analysis draws on the findings by Kenneth Sokoloff and
David Dollar that the greater prevalence of cottage manufacture in Britain
during early industrialization was due to differences in labour market
seasonality and factor endowments, but our emphasis here is on the question
of whether the difference in the organization of manufacturing production
affected the paths of technological development in the two countries.®

We hope that this essay makes three types of contributions to the
comparative study of early industrialization in Britain and the United States.
First, our proposal of several reasons why these two industrial economies
could have followed different paths of technological development implies
that the revisionist estimates of the patterns of productivity growth during
the British Industrial Revolution should be taken as a serious possibility, and
highlights the need for further study. Second, by identifying several relevant
conditions that could have influenced the path of technological change, we
seek to suggest new ways of using the limited sources of information
available to obtain a fuller understanding of the records of growth in the two
early industrial economies. Finally, by linking the rate and direction of
technological change to the patent system and the organization of economic
enterprise, we seek to broaden the study of the processes of economic
growth, and of the rdle of institutions in particular.
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THE DEVELOPMENT OF PATENT INSTITUTIONS IN
BRITAIN AND THE UNITED STATES

The granting of exclusive property rights vested in patents developed from
medieval guild practices in Europe. English monarchs frequently used
patents to reward favourites with privileges, such as monopolies over trade
that increased retail prices of commodities. It was not until the seventeenth
century that English patents were associated entirely with awards to
inventors, when Section 6 of the Statute of Monopolies (1624) repealed the
practice of royal monopoly grants to all except inventors.” Although the
petition to the Crown was itself a formality, the British patent system
retained many features that reflected its origins in royal privilege. Indeed, the
evidence presented below suggests that the system restricted access to
property rights in inventions in ways that had the consequence of limiting
the class of inventors primarily to those who had substantial technical
knowledge or were wealthy and well-connected. The structure of the system
served to raise the average value of patents, and favoured the invention of
high-valued physical capital inputs, such as textile machinery and steam
engines. '

Patent grants were regarded as a favour from the Crown, and as
monopolies that restricted community rights, and thus as rights to be
carefully monitored and narrowly construed.”® This approach was also
evident in the legal system, whose protection of property rights in patents
was qualified by the hostile attitude of many judges.'! At the same time,
once the patentee had paid the required patent fees, the patent was sealed
without any examination into the technical merits of the invention. Patent
rights were not limited to original inventors, since importers of foreign
inventions were also given exclusive rights. Patents were granted for a term
of fourteen years,- and could be extended only by a private Act of
Parliament.

Towards the 1780s nation-wide lobbies of manufacturers and patentees
expressed dissatisfaction with the operation of the patent system, and from
1829 onwards a series of Select Parliamentary Committees explored
proposals for reform. However, it was not until 1852 that Parliament
approved the Patent Law Amendment Act, which authorized a major
overhaul of the patent system.'”> Among other features, the law established
a renewal system that required the payment of fees in instalments if the
patentee wished to maintain the patent for the full term. Two significant
changes in the direction of the American system consisted of lower fees and
costs, and the rationalization of patent administration."

The system of patenting in the United States provides a striking contrast
to that of Britain. The American patent system was created in accordance
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with the Commerce Clause of the Constitution, ‘to promote the progress of
science and useful arts by securing for limited times to authors and inventors
the exclusive right to their respective writings and discoveries’.'* Patents
were viewed more as the natural right of the inventor than as monopoly
privileges, and the consistent goal of those who shaped the system was to
encourage domestic ingenuity, whatever the social class of the inventor. The
judiciary recognized the importance of secure property rights in a market
economy and were especially concerned about the enforcement of patents as
‘the dearest and most valuable’ of property rights.'

In keeping with the consciously utilitarian purpose of early economic and
social policy in America, the patent application process was straightforward,
and involved impersonal, routine administrative procedures. For the first few
years after the Patent Act of 1790 was passed, patent applications were
examined by a tribunal comprising the Secretaries of State (Thomas
Jefferson) and War (Henry Knox), and the Attorney General (Edmund
Randolph). This practice proved unwieldy and was replaced by a registration
system in 1793. Concerns about overlapping patents led a committee headed
by Senator John Ruggles to conduct an inquiry into the patent system. As
a result, the Patent Act of 1836 instituted significant changes, and in July of
that year the U.S. adopted the examination system that is still in use today.
Under the new system, each application was scrutinized by technically
trained examiners to ensure that the invention conformed to the law, and
constituted an original advance in the state of the art.

The American patent system might well be regarded as the world’s first
modern patent institution. First, its objective was not to grant or limit
monopoly rights and privileges, but to promote invention and domestic
ingenuity, and to ensure the diffusion of information and innovation. Second,
it largely ignored social class and privilege, and routinely granted all
inventors the right to property in their discoveries. Later, when the patenting
process became more stringent, the criteria for granting the patent depended
on the merits of the application and not of the applicant. Third, the
administration was straightforward and uncomplicated, and employees of the
Patent Office — especially after 1836 — were skilled, specialized profess-
ionals. Fourth, the parameters of the patent institution were established by
statute, rather than depending on individual discretion, and this led to more
predictable rules.’®

The drafters of the American Constitution and of its patent laws were
familiar with European practice, so it might reasonably be inferred that
departures from British precedent were self-conscious and deliberate attempts
to establish a different system and pursue an alternative path of
development.'” In particular, we suggest that the framers of the U.S. system
believed that inventors benefited society, and that inventive efforts were
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significantly influenced by prospects for material gain. An examination of
the legislative history of the first U.S. Patent Act supports the view that
early policy makers attempted to establish a system that would enhance
rewards to inventors — whatever their social status — and accordingly
stimulate inventive activity and economic growth.

Early in 1790 George Washington recommended that the legislature give
‘effectual encouragement, as well to the introduction of new and useful
inventions from abroad, as to the exertions of skill and genius in producing
them at home’."® Congress responded with a bill, HR-41, that was designed
to meet these objectives, but before the bill was passed, it was subject to
several amendments. The most minor of these amendments is suggestive: the
phrase ‘great seal of the United States’, which emulated the British custom,
was altered to read simply ‘seal of the United States’. Indeed, the patent bill
that was approved by Washington in April, 1790, differed significantly from
the British system, in ways that favoured the rights of inventors. First, the
House deleted Section 6, which had imitated the English policy of granting
patents for imported inventions. Second, the Senate extended the initial
definition of novelty: the laws still employed the language of the English
statute in granting patents to ‘the first and true inventor’, but unlike in
England, the phrase was used literally to grant patents for inventions that
were original in the world, not simply within U.S. borders. Third, a section
regarding interferences (or conflicting applications) was replaced by a clause
which ensured that information about prior inventions was readily available
to potential patentees. Fourth, the Senate suggested forcing patentees to work
the patent or else to license others to do so, but the House rejected this as
an infringement of the patentee’s rights. Also, small reductions were made
to the fee schedule, which was modest to begin with."

It is perhaps not surprising that American legislators, who wanted to create
a system that indeed ‘promoted the progress of ... useful arts’, chose
features which differed from the British system. Whereas British institutions
retained a bias towards wealth and privilege that limited access and
participation, the establishment of a patent system that encouraged broad
participation was in line with the generally more democratic orientation of
U.S. institutions. The ability of individuals with rather ordinary backgrounds
to secure property rights in incremental inventions, and in small
improvements in design and technique, meant that when markets expanded
in the U.S. during early industrialization, a broad spectrum of the population
was in a position to take advantage of the opportunities that were emerging
throughout the economy.?’
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THE EFFECTS OF INSTITUTIONAL DIFFERENCES ON
PATTERNS OF PATENTING

The previous section has described the broad differences in policy and
philosophy that characterized the beginnings of the two countries’ patent
institutions. We focus here on the specific features that were most likely to
have influenced the path of technological progress, such as the cost of
securing a patent grant, criteria for patentability, public access to the
specifications of patented inventions, and restrictions on the transfer of
patent rights and on commercial development. The first of these features, the
patent fee, highlights one of the most striking contrasts between the British
and American systems. After 1793 American applicants paid a fee of $30
($35 after 1861) — a sum that was substantial, but only a fraction of per
capita income. The application procedure in England, however, was
notoriously costly and complex. Patent fees for England alone amounted to
£100-£120 or approximately four times per capita income in 1860. The fee
for a patent that also covered Scotland and Ireland could be as much as
£350. Adding a co-inventor was likely to increase the costs by another £24.%!
Complicated administrative procedures added further to the costs: patent
applications for England alone had to pass through seven offices, from the
Home Secretary to the Lord Chancellor, and twice required the signature of
the Sovereign.”? These much higher costs of obtaining property rights to
inventions in England tended to restrict the use of the patent system to
inventions of high value, and to individuals who could raise the capital to
apply for the patent and had access to information and other privileges that
reduced the bureaucratic and political costs. Some might question how
sensitive potential patentees were to the costs of securing property rights to
inventions, but Figure 15.1 suggests that English inventors were significantly
influenced by the administrative and monetary costs.® Under the renewal
system, registration fees for an English patent fell to £25 in the first year;
patentees who extended the term of the patent in the third year paid an
additional £50, and £100 more to maintain the patent past the seventh year.
Furthermore, under the new system the application procedures were
administered by a single ‘Great Seal Patent Office’. These changes reduced
the costs of obtaining a patent, not least because consolidating the reviews
into one office simplified the process considerably. As a result, the number
of patents issued jumped from 455 in 1851 to 1384 in 1852 and to 2187 in
the following year. In 1883, the initial fee was lowered to £4, although the
cost was approximately the same if the patent were taken to term, and
applications again surged from 5993 in 1883 to 17100 in 1884.2 Thus the
evidence supports the view that inventors were sensitive to the cost of
obtaining patent protection.
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Note: In the United States, an examination system was implemented in July 1836, to replace what
had previously been a straightforward registration system. In Britain, patent fees were reduced in
1852 and 1883 (see text for details). The figure presents the plot of the log of annual patents
issued per million people by year for the two countries. Although the figures prior to 1852 should
be regarded as English patents, after that year patents applied to all of Britain.

Sources: For the numbers of patents in the two countries, see U.S. Bureau of the Census (1975),
Series W 99; Dutton, The Patent System; and British Parliamentary Papers (various years).

Figure 15.1. Patents Per Capita in Britain and America, 1790-1890

From the patentee’s perspective, the high fees and procedural costs of the
British system may have been offset by the lack of any further examination
of applications for novelty or utility. It is true, for example, that in the U.S.
the introduction of the examination system in 1836 raised the costs that
patentees incurred in preparing their patent applications. What is essential,
however, is that although a registration system with high patent fees and an
examination system both apply filters to the population of potentially
patentable inventions, the samples of inventions and inventors that survive
the filter are likely to differ in important respects. In particular, the U.S.
examination system selected inventions on the basis of novelty and con-
tribution to knowledge, whereas the English registration system favoured
applicants who already had access to the substantial capital outlay required
to obtain a patent. In markets with complete information, an inventor with
a valuable idea would be able to raise sufficient capital, but in general it
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might be expected that uncertainty about the value of a new invention,
coupled with asymmetric information, was likely to pose significant
obstacles. The bias in the English system also affected the distribution of
patents, which was more likely to be skewed towards high-value, capital-
intensive inventions. The effective result was that a broader segment of the
population in the United States was able to secure property rights in a wider
array of inventions, which probably generated greater incentives for
inventive activity.

As discussed above, the two patent systems also differed in their
interpretation of the requirements for novelty in the patent grant and in their
policies towards imported inventions. The United States system awarded
patents only to the original inventors, who were advised to obtain patent
protection as soon as they had reduced their idea to a practical form. In
England, patents were granted to importers of inventions from overseas as
well as to original inventors, a policy which certainly must have favoured
members of the commercial and élite classes, who were more likely to be
familiar with developments in other countries. Moreover, this practice
implied that individuals with sufficient capital to obtain a patent for foreign
technology could legally constrain competitors.”

Another effect of the complex English system was to enhance the role of
middlemen who were positioned to reduce transaction costs for potential
patentees. The overwhelming majority of British patentees employed patent
agents who provided information and advice, and channelled the invention
through the bureaucracy for a charge of £40 to £100 above the patent fees.®
This industry was oligopolistic in structure, for a small number of agents
such as the Newton family, Moses Poole, and Pierre Fontainmoreau
dominated the patent agency business. Some of the more active patent agents
were at the same time employed by the Patent Office, such as Poole, who
obtained over 100 patents in his own name, and allegedly granted his own
clients preferential treatment. Between 1816 and 1852, English patent agents
obtained 537 patents in their own names, mostly on behalf of their clients.
Significantly, patent agents and Patent Office officials were among the most
vociferous opponents of the 1852 patent reforms.”’

One of the reasons why patent agents were more necessary for British
patent applicants lay in their access to information. Before the middle of the
nineteenth century, inventors could not readily obtain copies, nor see the
descriptions and specification of patents that had previously been granted.?®
The patent documents were stored haphazardly in three separate offices, to
which an admittance fee was charged. The fee for simply reading a patent
was two shillings and sixpence, and the cost of a copy of the patent varied
between two and forty guineas in 1829.%° One rationale for this practice was
to prevent foreign competitors from acquiring British technology, but,
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whatever the objective, the result was limited access to information and
slower diffusion of technology.” This policy tended to increase the value of
the property rights of those who were able to obtain a patent, and to reduce
the likelihood of further developments in the area by other inventors.

The difficulties of gaining access to information and the general
complexity of the British system probably influenced the geographical
distribution of inventive activity, in addition to favouring the wealthy. The
specifications of U.S. patents were quickly and widely diffused through
publications, and inventors throughout the country could apply for patents
without significant obstacles, because applications could be submitted by
mail free of postage. It is, accordingly, not surprising that much of the initial
surge in patenting during early American industrialization occurred in rural
areas. The English pattern was quite different, for patents were awarded
predominantly to residents of cities, particularly to patentees with addresses
in London.* This extreme geographical concentration partially reflected the
difficulty of negotiating from outlying areas the complex procedures required
to apply for a patent. It may be expected that the wealthy, who could afford
to travel to supervise the process, or to retain agents to do so, were less
disadvantaged by their distance from the capital.

Policies that affected the means of appropriating returns from the patent
constitute another important feature of the patent institution whose impact
might vary across social class, and affect the overall incentives for inventive
effort. After obtaining a patent, the patentee typically attempted to pursue
profit opportunities, but his ability to derive returns from these strategies
partially depended on the patent laws and other aspects of the legal system.*?
These too varied between the two countries. For example, English law
limited the number of individuals who could share in the patent rights to a
rather small group, whose size could only be increased by a private Act of
Parliament. This restriction made it more difficult for inventors to raise
capital from outside investors to cover the patent application costs, or to
exploit the invention commercially, and one would suppose that it
constrained the working class to a greater extent than other groups.® In
contrast, by the middle of the nineteenth century U.S. inventors were
routinely trading patent rights that were divided and subdivided among
assignees. This enhanced their ability to raise capital for support of their
inventive activity, and to extract material returns from their efforts.>*

The American legal system further encouraged the evolution of trade in
patent rights by protecting assignees and investors against fraudulent patents
— unlike the system in England, where payments for invalid patents could
not be recovered.*> The ability to profit thus depended on the legal system
and the attitude of the courts, which influenced investors as well as current
and potential infringers.*® Partly because of the registration system, British
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judges claimed broad jurisdiction over the determination of the validity of
patents, and this may have increased uncertainty regarding property rights,
and made it more costly to enforce the patent.”’ In contrast, American judges
consistently attempted to implement the spirit of the Constitution and
subsequent patent statutes, by protecting the rights of inventors. For
example, they refused to interpret the clause that patents should be for ‘new
and useful inventions’ as implying that the courts should determine whether
inventions were useful, and instead left the question of utility for the market
to decide.?® In short, in this regard as in others, American patentees
submitted their inventions to an arena in which all participants were
provided with relatively equal, low-cost access.

THE COMPOSITION OF INVENTORS AND
INVENTIONS

The previous sections have presented descriptions of the historical
development of the patent system in Britain and the United States, and
discussed specific features that may have affected the levels and direction
of patenting, as well as the composition of patentees. In this section, we test
this hypothesis for consistency with the evidence. The simplest approach is
to compare the rates of patenting per capita in the two countries. If one does
so, as in Figure 15.1, the data indicate that once the United States
government and patent system had had ten years to get organized, patenting
per capita was markedly and consistently higher in the new republic. The
three short intervals during which England rivalled the U.S. in patenting
were at the beginning, just after the former had lowered fees, and just after
the latter introduced its examination system. Overall, this comparison of
patenting per capita in the two countries supports our contention that the
U.S. patent system led to a higher proportion of inventions being patented
than in Britain, if not higher rates of inventive activity as well. Another
perspective on the impact of the more restrictive granting of patents in
England is provided in Table 15.1. The table presents the distributions of
patents in both countries for various sub-periods between 1750 and 1850,
classified by the total number of patents that patentees ultimately received
over their careers. The distributions are intended to convey a sense of the
contrast between the two countries in the degree to which patents were
concentrated among a small fraction of the population — whether professional
inventors or a class with disproportionate access to the patent system.
Indeed, the figures do suggest that patent holding was much more
concentrated in England than in the U.S., even among patentees alone. For
example, between 1812 and 1829, only 42.9 per cent of English patents were
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granted to individuals who received a single patent over their career,
compared to 57.5 per cent in the United States. If one considers the much
lower patenting rates in England, this disparity with respect to the breadth
of participation in the patent system seems all the greater.

Table 15.1. Distribution of Patents by Patentee Career Total, England and
United States, 1750-1850

Period 1 2 3 . 45 6-9 > 10
Patent Patents Patents Patents Patents Patents
n row% n row% n row% n row% n row% n row%

1750-1769

England 181 71.0 51 20.0 10 3.9 9 3.5 4 0.6 0 0.0

U.S. - - - - - - - - - - - -

1790-1811

England 144 52.2 65 23.6 27 9.8 23 83 13 4.7 4 14

Us. 263 51.0 98 19.0 62 12.0 39 7.6 36 7.0 18 3.5

18121829

England 75 42.9 33 189 23 13.1 19 109 14 8.0 11 6.3

uUs. 823 57.5 249 17.4 102 7.1 109 7.6 78 5.5 70 4.9

18301842

England 83 46.1 37 20.6 18 10.0 2011.1 7 39 15 83

U.s. 1102 57.4 317 16.5 156 8.1 153 8.0 108 5.6 85 4.4

1843-1850

England 100 51.8 28 14.5 21 109 21 109 10 5.2 13 6.7

us. 329 60.5 96 17.7 48 8.8 39 7.2 13 2.4 19 35

ALL YEARS

England 583 49.1 214 18.2 99 109 82 10.4 48 6.5 43 6.1

U.s. 2517 57.1 760 17.2 368 8.3 340 7.7 235 5.3 192 44

Sources:  Sokoloff and Khan (1990), ‘The Democratization of Invention During Early
Industrialization: Evidence from the United States, 17901846, Journal of Economic History, 50,
363-78, for the U.S. sample. The English sample was drawn from Woodcroft, Titles of Patents of
Invention.

Moreover, another sharp contrast between the economies is apparent if one
looks at how the distributions change over time. In the U.S., the share of all
patents accounted for by patentees with only one career patent grows during
the initial phase of industrialization (from 46.1 per cent in 1790-1804 to
58.2 per cent in 1823-29), while this share shrinks dramatically in England
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during the analogous stage (71.0 per cent in 1750-69 to 42.9 per cent in
1812-29). The divergence in experience may reflect differences across
countries both in how broadly the commercial opportunities created by
economic growth extended across social classes, and in the capital
requirements for securing a patent. Given the severe difficulties in obtaining
property rights to their inventions that ordinary citizens in England faced
relative to their wealthy countrymen, it is not surprising that such property
rights were more concentrated there.

Table 15.2. Distribution of Patents by Patentee Occupation: All
English Patentees and U.S. Urban® Patentees, 1 750-1850

17501769 1790-1804 1805-1822 1823-1836° 1836-1850
n col% n col% n col% n col% n col%

Commerce and Professional

England 131 54.8 110 41.8 74 409 89 47.7 70 39.1

u.s. - - 13 50.0 60 38.7 59 24.6 43 18.6
Engineers/Machinists

England 7 29 28 10.6 26 144 37 207 47 263

us. - - 1 39 17 11.0 34 142 40 173
Artisans

England 76 31.8 95 35.1 63 34.8 33 184 54 302

UsS. - - 9 34.6 48 31.0 80 334 67 29.1
Manufacturers/Metal Dealers

England 17 71 26 99 17 94 17 95 5 28

U.s. - - 2 7117 17 11.0 40 167 49 212
Other Occupations/None listed

England 8 34 4 15 1 06 3 17 3 1.7

Us. - - 1 39 13 84 27 113 32 139
Notes:

a. The U.S. figures show the occupations of patentees that were traced from city directories, and
therefore refer to urban patentees.

b. The English figures in the 1823-1836 column pertain to patents filed in 1840, whereas the U.S.
figures are based on patents filed through 3 July 1836, when the new U.S. patent law took effect.
The occupational category for ‘artisans’ includes manufacturers of non-metal products, and
‘commerce and professional’ includes merchants and gentlemen.

Sources: As for Table 15.1.

The same qualitative pattern is evident in Table 15.2, which provides the
distributions of patents by the occupation of the patentee for early industrial
sub-periods. Occupation data are available for most English patentees,
because it was required on applications. For the U.S., however, we are
confined to reporting the distribution of occupations for urban patentees
alone, because the information had to be retrieved from city directories.



Patent Institutions: Britain and the United States 305

Working with this subset of U.S. patentees underestimates differences in the
occupational composition of patentees, because patentees from rural areas
and small cities, who accounted for a substantial proportion of all patentees
in the United States, were less likely to be from professional occupations.
Even so, the distributions reveal that English patentees were more likely to
be from the relatively élite classes (‘gentlemen’, merchants and profession-
als) than their U.S. counterparts, while the latter were more likely to be
artisans, manufacturers, or from a miscellaneous category. The contrast in
how this composition changes over time is especially interesting. In the U.S.
the professional or élite share of patents falls sharply over the early
nineteenth century as other segments of the population take advantage of the
expansion of economic opportunities associated with early industrialization;
not coincidentally, rates of patenting per capita jump during the same
period. In England, however, both the occupational composition of patentees
and the patenting rates change much more slowly over time. These patterns
seem consistent with our view that the operation of the patent system in
England discouraged many inventors or would-be inventors from parti-
cipation in the system. Some of the contrast between England and the U.S.
in the distribution of patentees may be attributed to differences in industrial
composition, but it is difficult to avoid the conclusion that differences in
effective access to the use of the patent system and to commercial
opportunities play a role in the explanation. The substantial share of English
patents going to ‘gentlemen’ (generally between 20 and 30 per cent over the
period) is particularly relevant on this point.

Perhaps the most important question is whether the design of the patent
system had an impact on the direction of inventive activity in the two early
industrial economies. Given that patented inventions are not generally
representative of all inventions, a definitive answer is beyond the scope of
this essay. Nevertheless, it is clear that the composition of patented
inventions was so affected. One would expect that the much higher costs of
obtaining a patent in England would lead to a relatively greater amount of
patenting of inventions in capital-intensive industries, both because patents
would have been easier to enforce and extract a high return from if they
covered substantial capital equipment, and because individuals employed in
labour-intensive industries and making incremental advances would have
been less able on average to raise the resources needed to file a patent.
Indeed, this expectation is borne out in striking fashion. When the patents
are classified by final use from 1790 through the middle of the nineteenth
century (September 1852 in England and 1846 in the U.S.), only 4.8 and
10.0 per cent respectively of patents in England were in the relatively
labour-intensive agriculture and construction sectors, whereas the
corresponding figures for the U.S. were 22.3 and 16.7 per cent respectively.
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At the other extreme, the relatively capital-intensive manufacturing and
transportation sectors garnered 52.4 and 20.9 per cent respectively of English
patents, but only 40.1 and 12.8 per cent of those in the U.S.*

The contrast between the inventions patented in the two countries is
equally apparent at a more disaggregated level. The bias in England toward
capital-intensive inventions and industries is reflected in 7.3 per cent of all
of its patents between 1750 and 1851 having been for steam and gas
engines, as opposed to 3.8 per cent in the U.S. (between 1790 and 1846).
Similarly, patents for the textiles sector accounted for just over 15 per cent
of English patents, but less than 7 per cent of U.S. patents. When one looks
at a labour-intensive industry like footwear, tanning, and general leather
goods, however, the relative shares are reversed: 3.2 per cent of all U.S.
patents (8 per cent of those in manufacturing), as compared to 2.5 per cent
in England (5 per cent of manufacturing patents).*

Overall, comparisons of the patterns of patenting and of the composition
of patentees yield results that are in accord with our assessment of the effect
of differences in British and American patent institutions. It is clear that the
British patent system favoured the wealthy and inventors who focused on
technologies that were highly capital-intensive or otherwise perceived ex
ante to be more valuable, while the U.S. system offered property rights in
new technology in a manner that was more democratic. Inventions that were
incremental, aimed at labour-intensive industries, and discovered by ordinary
workers who were confronting problems that were related to their
occupation, were accordingly more likely to be patented in the U.S. than in
England.“1 The difference in institutions meant, at the least, that commercial
opportunities for invention and innovation were less available to
undistinguished individuals in England than in the U.S., with possible
implications for relative degrees of equality and social mobility.

At a more global level, the British patent system may have led to lower
rates of invention (or to different types of inventions), and not just of
patenting, if the more restricted provision of property rights meant that the
expected returns to inventive activity were lower for a significant group of
potential inventors, or for certain types of inventions. There may be yet other
reasons why the system was less conducive to technical change than was its
U.S. counterpart. For example, the lack of property rights in technological
information could have discouraged inventors from publicly promoting their
discoveries. Similarly, the limited public access to patent specifications in
the British system undoubtedly slowed further the diffusion of new technical
knowledge. Slower diffusion of technology would have slowed productivity
growth not only directly, but indirectly as well if familiarity with that new
knowledge was an input into current and future inventive activity.
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THE RELEVANCE OF DIFFERENT ORGANIZATIONS OF
MANUFACTURING

Another institution-based hypothesis for the different records of productivity
growth in Britain and the United States focuses on the significance of how
firms or production were organized for the generation of technological
change. A number of economic historians have recently shown that season-
ality in manufacturing was quite pervasive in early industrial England and
France, and that forms of organization conducive to part-time or irregular
operations, such as putting-out or cottage manufacture, were especially
prevalent in many labour-intensive industries well into the nineteenth
century. Scholars of the U.S. have pointed out, however, that such forms of
manufacturing organization were quite rare in early industrial America,
where production was typically carried out in centralized plants which
operated full-time throughout the year even before the rise of the mechan-
ized factory.” Cottage manufacture has been linked on both sides of the
Atlantic to variation over time in the opportunity cost of labour, with
seasonal fluctuation in agricultural demand for labour and the household
responsibilities of women highlighted as particularly significant sources of
this variability. On the basis of this and other evidence, Sokoloff and Dollar
have argued that the difference between the two countries in the prevalence
of cottage manufacture, as compared to the manufactory organization of pro-
duction, was at least partially due to the greater importance of crops with
highly seasonal labour requirements (like wheat) in England.** The logic of
this perspective is that cottage manufacture could survive in competition
with technically more efficient manufactories, because the flexibility of the
former mode of production made it more conducive to the effective harness-
ing of an offpeak or part-time workforce whose opportunity costs (wages)
were low and who divided their labour time between different activities.
Regardless of the reasons for the difference in industrial organization,
however, the contrast could have contributed to differences in the two
countries’ paths of technological change. Indeed, there is a strong theoretical
case for why manufacturing based on a centralized plant organization would
generate more rapid technical change over time. First, in an era in which
much progress was made through improved organization of labour and other
inputs, the larger scale of production associated with centralized plants might
well have made it easier to identify or implement ways of raising
productivity such as increasing the division or intensity of labour or
exploiting indivisibilities in capital equipment.* Second, the rate of
investment in inventive activity might reasonably have been influenced by
the organization of enterprise. The centralized plant’s greater degree of
specialization, as well as its larger scale, would be expected to boost
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invention by raising the return to that activity, because the return to an
improvement in technology generally increases with the level of output.
Third, large centralized plants facilitated the extraction of private returns
from property rights in inventions by reducing the costs of monitoring the
use of the technology and protecting against infringement. Higher expected
returns would presumably induce higher rates of investment in inventive
activity. Finally, studies of technological advance during early
industrialization suggest that the greater division of labour within centralized
plants may have helped to focus attention on how machinery or other
changes in production processes could be designed to improve productivity.*
In short, it is entirely reasonable to expect that cottage production, where
workers laboured part-time, on a very small scale, and with relatively simple
capital equipment, made for a less favourable environment for invention than
centralized production did.

It is obvious that this sort of framework for thinking about how the
organization of manufacturing could influence the course of technological
change would work, as did our analysis of the difference in patent
institutions, in the direction of helping to explain the disparity between the
estimates of the records of manufacturing productivity growth for Britain and
the U.S. The hypothesis applies with greatest force to the labour-intensive
manufacturing industries, where virtually all the difference between the two
economies in industrial organization was located, and where Britain’s pace
of technological advance appears to have been relatively slow.

CONCLUSION

In comparing the paths of technological change in early industrial Britain
and the United States, we could have chosen to discuss the considerable
similarities between the circumstances and experiences of these first two
economies to industrialize. Focussing on contrasts, as we have done instead,
runs the risk of sacrificing the broad perspective, but it also allows us to
highlight the stark difference in the records of productivity growth implied
by the most recent estimates in the literature. Economic historians have not
yet fully grappled with the questions of whether and how these estimates can
be improved, and how the divergence between the two economies is to be
explained if the qualitative finding of slower and much less balanced
productivity growth in Britain than in the U.S. holds up to scrutiny. We
believe that the study of the processes of early economic growth has been
hampered by the lack of attention to this comparative dimension, and that
reconciling or accounting for the evidently divergent patterns is of
fundamental importance.
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Although we hope to stimulate scholars to undertake the formidable work
in the archives which is probably necessary to address the puzzle effectively,
the contribution of this essay towards resolving the issues is quite modest.
Our intent was to explore how two specific differences in institutions may
have had significant influences on the course of technological change in the
respective countries. Most of our efforts have been devoted to specifying
differences between the British and American patent systems, and to
assessing what impact they could have had on the respective courses of
technical change. We argue that these differences influenced the
compositions of both patentees and patented inventions: the British system
favoured the wealthy and highly capital-intensive technologies in the award
of patents, while the Americans extended property rights in invention to
broader ranges of both new technologies and the population. At the very
least, the more limited access of ordinary people in Britain to property rights
in their inventions must have served to preserve inequality and reduce social
mobility. Moreover, although there were certainly other ways of extracting
a return from invention than relying on property rights vested in patents,
there are reasons to believe that American patent institutions made for more
extensive trade in technologies, higher expected returns to (and levels of)
inventive activity, as well as more rapid diffusion of technological
information. Given the difficulties of drawing inferences about the volume
of invention from data on patent counts alone, this interpretation has yet to
be subjected to a systematic empirical test. Nevertheless, it is interesting that
one would expect the effects of the different patent institutions to be most
pronounced in the labour-intensive industries, and indeed, the productivity
growth estimates we have do exhibit the greatest discrepancy in such
industries.

The other difference in institutions we discuss concerns how early
manufacturing was organized. The contrast between early industrial Britain
and the United States in the prevalence of cottage manufacture, as opposed
to manufactories or non-mechanized factories, is quite dramatic, and again
there is good reason to believe that the organization of production had some
effect on the rate or direction of inventive activity. Although this issue also
awaits empirical investigation, researchers should be able to take advantage
of systematic regional variation in the organization of manufacturing within
Britain by examining whether a relationship between the predominant form
of organization and the generation of inventions in the relevant industries
held across regions.

Although our knowledge of the processes by which technological change
accelerated in early industrial Britain and the U.S. has been much improved
in recent decades, there is still much that we do not understand. Whether or
not the two economies are determined to have diverged substantially in their
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records of growth, the influence of institutions like patent systems and
industrial organization on the rate and direction of inventive activity in this
and other contexts deserves more attention and study by scholars.
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