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How important is information disclosure through patents for subsequent innovation? To answer this
question, we examine the expansion of the USPTO Patent Library system after 1975. Before the Internet,
patent libraries gave inventors access to patent documents. We find that after patent library opening, local
patenting increases by 17% relative to control regions. Additional analyses suggest that the disclosure of
technical information is the mechanism underlying this effect: inventors start to cite more distant prior
art and the effect ceases after the introduction of the Internet. Our analyses thus provide evidence that

disclosure plays an important role in cumulative innovation.

*Jeff Furman: Boston University Questrom School of Business and NBER, 595 Commonwealth Ave. Boston, MA 02215,
USA; Markus Nagler and Martin Watzinger: LMU Munich, Department of Economics, Akademiestrasse 1, 80799 Munich,
Germany; Furman (corresponding author): furman@bu.edu. We thank Sharon Belenzon, Ben Jones, Abhishek Nagaraj, Ariel
Dora Stern, Scott Stern, Toby Stuart, Rosemarie Ziedonis, Bo Zhao, and participants at the NBER-AIEA Hong Kong, NBER-
PIE program meeting, NBER Productivity Seminar, REER Atlanta, TILEC Tilburg, and UT-Austin Empirical Patent Law
conferences, and numerous seminars for helpful comments and suggestions. We thank Regina Seibel for excellent research
assistance. We also thank Christopher Dillon, Eileen Fischlschweiger, and Larayne Dallas for their helpful and patient replies to
all our questions. Markus Nagler and Martin Watzinger gratefully acknowledge financial support from the DFG through CRC
TR 190. Nagler gratefully acknowledges financial support by the Elite Network of Bavaria through Evidence-Based Economics
and by the DAAD through a scholarship for doctoral students. Jeff Furman gratefully acknowledges financial support from
NSF SciSIP grant, SES-1564368. Parts of this paper were written while Markus Nagler was visiting MIT Economics and while
Martin Watzinger was visiting the Questrom School of Business at Boston University. We thank both departments for their

hospitality.



Patent law requires disclosure for the same reason that innovators dislike it: it is the

vehicle by which technical knowledge is passed from the patenting firm to its competitors.

Scotchmer (1991)

1 Introduction

The disclosure of technical information is one of the patent system’s central economic func-
tions (e.g., Machlup and Penrose 1950; Scotchmer and Green 1990; Scotchmer 1991; Romer
1990). In legal debate, the U.S. Supreme Court has labeled disclosure the, “quid pro quo of
the right to exclude.”! In economics, it has been described as a potential microfoundation
for the knowledge spillovers that drive economic growth (Romer, 1990). Ideally, patent dis-
closure will facilitate follow-on innovation by transmitting useful knowledge and by avoiding
unnecessary duplication of investment in innovation. In practice, however, intellectual prop-
erty lawyers have expressed doubts about whether patent disclosure is, indeed, effective in
fostering cumulative innovation (e.g. Roin, 2005; Lemley, 2012). Skeptical scholars argue
that strategic behavior in crafting patent documents can make it difficult for follow-on in-
ventors to extract key information from prior art searches and that many inventors do not
even read patents because this increases the legal risk of “willful infringement.” As a result,
such researchers are doubtful that, in practice, patent disclosures transmit truly valuable
information to potential future inventors.

Answering the question of how important information disclosure through patents is for
subsequent innovation is of first order importance for the design of the patent system and
for our understanding of how to increase cumulative innovation. Empirical evidence on this
question is scarce, however, because of a fundamental challenge for causal analysis: The
patent system makes the right to exclude competitors dependent on disclosing technical
information. This leaves little variation to measure the “enablement effect” of disclosure,
i.e., the value of information provision on subsequent innovation separately from the effects
of exclusion (Graham and Hegde, 2015; Hegde and Luo, 2017; Williams, 2017; Gross, 2018;
Baruffaldi and Simeth, 2018).

In this paper, we analyze the large scale expansion of the USPTO Patent and Trademark
Depository Library (PDL or patent libraries) system from 1975 to 1997 to investigate the
effect of disclosure of patent information on regional innovation. Before the internet, such
patent libraries were the only places outside of USPTO headquarters in Washington DC

that provided public access to the full range of technical information available on patent

Kewanee Oil Co. v. Bicron Corp., 416 U.S. 470 (1974).



documents and that provided tools to search for prior art. Opening a patent depository
library in a particular region may, therefore, have reduced by a substantial degree the costs
local inventors had to bear to access prior art. While exclusion rights remain national (and
constant across region), the opening of patent libraries yields effective variation across regions
in the extent of ‘patent disclosure’ during the pre-Internet era.

With the aim of information diffusion in mind, the patent library system was founded in
the 1870s to provide patents and innovation-related resources for inventors, entrepreneurs,
and incumbent firms. By 1975, 20 libraries had been established, primarily in New England
and East of the Mississippi. Beginning in 1975, the USPTO embarked on an effort to open at
least one patent library in each of the U.S. states to increase the percentage of U.S. citizens
with a patent collection in their commuting zone. This goal was achieved in 1997. We
focus our analysis on this period of library system expansion. Although we refer to patent
library “opening,” establishing Patent Depository Libraries did not require the construction
of new facilities. Instead, opening required that existing libraries dedicated sufficient space,
staff, and resources for patent library materials and received official designation as a USPTO
Patent Depository Library.

To estimate the impact of opening up a patent library on regional innovation, we compare
the change in the number of ultimately-granted patents (by year of application) filed in the
region proximate to the newly-opened library after opening with the change in the number
of patents in the regions around a matched control sample of Federal Depository Libraries
(FDLs). The Federal Depository Libraries make government documents, such as laws and
Acts of Congress, freely available to the public. As the missions of patent libraries and FDLs
are similar, i.e., providing the public with official documents, nearly all patent libraries are
also Federal Depository Libraries. According to one librarian, “a factor that would influence
a library in becoming a patent library is whether they had been involved with government
documents in another capacity.” Patent libraries typically served initially as FDLs and only
later became patent libraries, making FDLs in the same state a natural control group.

FDLs are a control group that will provide a valid counterfactual if, in the absence of the
opening of the patent library, the number of patents in the region would have followed the
same trend as those of the regions around the control libraries. One potential concern about
this identification approach is that in the period from 1975 to 1997, libraries could apply to
become Patent Depository Libraries. As a consequence, our results could be spurious if the
local librarian or the USPTO based their decisions regarding library opening on expected
future patenting. While we cannot exclude this threat completely, we document that this is
only a concern if the librarian submitting the application (or the USPTO) is able to correctly

predict the exact year and the exact place of an increase in future patenting of start-ups



that are active in technologies where patent disclosure is important.

In our main specification, we find that the number of patents within 15 miles of newly-
opened patent libraries increased by 17%, an average of around 2.5 patents per 100,000
persons per year. We do not find a negative effect on patent quality, which suggests that
the additional patents induced by PDL opening are not of lesser economic value than those
produced prior to library opening. This effect of library opening is, however, highly localized
and becomes insignificant outside of the typical library commuting distance of 15 miles.
Consistent with the prospect that improved access to patent technical information is driving
the main effect, we find that patenting increases to a greater degree among young companies,
which plausibly face larger barriers to access patents than did larger enterprises during this
period. The increase in patenting is most pronounced among patent libraries that are also
university libraries, implying a complementarity between access to patent knowledge and
technical education for the production of innovation.

We demonstrate that it is unlikely that concurrent shocks drive these effects. In the years
before library opening, the number of patents per capita are similar in the regions around the
control and to-be-treated libraries. This is consistent with the parallel trends assumption
of differences-in-differences analyses. There is also no differential trend between control
libraries, suggesting that the libraries do not simply relocate innovative activities from nearby
regions. We also show that our results are robust to alternative specifications, for example to
including patent library-specific trends, to only using solo or co-located inventors, to using
alternative distance circles around libraries, and to using patents counts as the dependent
variable while controlling for (time-varying) population.

Our results are robust when we use regions of future, not-yet-opened, patent libraries
as an alternative control group. In this specification, young and small companies benefit
substantially more from patent library openings than old and large firms, in line with our
main results and in line with the notion that libraries changed access to prior patents for
resource-constrained inventors the most. We can also construct a “synthetic” doppelgaenger
for each patent library by computing the number of patents around patent libraries had
these kept their pre-opening shares among all U.S. patents constant. We again find a strong
increase in patenting after the opening of the library relative to this synthetic control group.
All control groups show very similar trends and our results are similar irrespective of our
choice of control group.?

In additional analyses, we find three pieces of evidence that the mechanism driving the ef-
fect is most likely improved access to patented technical information. First, the effect is most

pronounced in chemical technologies, for which patent disclosure matters most for follow-on

2In Appendix B.2 we show the average number of patents for the three different control groups over time.



innovation. This is consistent with prior survey research that documents the importance
of patenting for these technologies, in which patents report valuable and specific knowl-
edge that is, indeed, read by follow-on innovators (Mansfield, 1986; Levin et al., 1987; Cohen
et al., 2000; Gambardella et al., 2011). Again, the effect for chemical patents arises only after
patent library opening. Second, inventors start to cite more geographically and more techno-
logically distant prior art after a patent library is opened. After a library opening, inventors
thus start to use knowledge that is less local and the geography of innovation becomes more
dispersed. This suggests that patent libraries facilitate the recombination of ideas across
fields and contribute to like-minded inventors building on each others’ ideas. Third, we find
that the effect is strongest after patent libraries introduced computer databases to search for
prior art and that the effect vanishes after the internet made patent literature universally
available and readily-searchable. This result suggests that simple trends are not driving the
results and is consistent with the prospect that access to prior art is a key factor in explaining
patenting patterns proximate to patent libraries.

To ascertain whether library opening affects economic outcomes other than purely patent-
ing, we examine data from the U.S. Census on regional business dynamics. We find that
Metropolitan Statistical Areas (MSAs) in which patent libraries were established experienced
significantly greater rates of small firm entry and exit than did MSAs with comparable FDLs
that did not receive such libraries. In addition, local job creation accelerated in regions with
patent library openings and this effect was driven by new entrants. These results suggest
that the impact of PDLs is not simply an artifact of increased patenting, but is consistent
with the prospect that patent libraries affected local entrepreneurial environments.

Our study demonstrates that patent disclosure contributes to subsequent innovation and
that this effect appears only if patents are informative. We therefore contribute to the
discussion on the benefits of patent disclosure and the merits of the patent system as a
whole (Williams, 2017). Our evidence is consistent with the argument that a patent, “serves
to disseminate technological information, and that this accelerates the growth of productivity
in the economy” (Machlup, 1958, p.76).> Not only can disclosure facilitate the market for
ideas (Hegde and Luo, 2017), but we find that it can actually help inventors in producing
new ideas. By finding particularly strong effects in chemical innovations but weaker in other
areas, a technological area in which disclosure is thought to be particularly effective, our
study also offers qualified support for critics that argue that the usefulness of disclosure

through patents for subsequent innovation is limited (e.g., Roin, 2005; Lemley, 2012; Chien,

3In a similar vein, Romer (1990, p.84) writes that patent disclosure increases economic growth because,
“other inventors are free to spend time studying the patent application for the widget and learn knowledge
that helps in the design of a widget.”



2016) and that the benefits of reading patents are mixed (Arora et al., 2008; Gambardella
et al., 2011; Cohen et al., 2002; Hall and Harhoff, 2012; Ouellette, 2012, 2017).* Normatively
speaking, our empirical analysis shows the potential upside of more stringent disclosure for
innovation (Bessen and Meurer, 2008; Fromer, 2008).

More generally, our study contributes to the literature on research-enhancing institutions
by showing that investments in patent libraries helped to fuel regional innovation. Research
enhancing institutions lower the cost of access to useful knowledge and thus help to fos-
ter geographical and intertemporal spillovers on which economic growth is based (Mokyr,
2002). For example, Furman and Stern (2011) demonstrate that biological resource centers,
libraries of living organisms, can foster follow-on innovation by providing open and low cost
access to life sciences research materials. In recent work, Biasi and Moser (2016) show that
reducing the access costs to science books during World War I increased scientific output
particularly in those regions in which libraries bought these books. Our research contributes
to this literature by showing that patent libraries increased innovation across U.S. states by
improving access to patent documents.

Historical analyses of the U.S. patent system have noted its role in democratizing in-
novation, i.e., in enabling innovation to take root in various geographic regions, across so-
cioeconomic groups, and among different types of enterprises (Machlup, 1958; Scotchmer
and Green, 1990; Lamoreaux and Sokoloff, 1999; Khan, 2005). Our results provide evidence
that, though its 1975-1997 Patent Depository Library program, the USPTO continued to
play a role in spreading innovation across regions and organizational types. In an age before
the internet, searching patent documents at a close-by patent library provided an accessible
way to study such prior art, especially for resource constrained inventors. For example, avid
patent library user and hearing aid innovator, Geoffrey Ball, stresses in his autobiography
the importance of technical information in prior patents to his own work, in which he lauded
the Sunnyvale CA patent library as the “only place to research patents” available to him
when he was initially researching his inventions (Ball, 2012).

The remainder of this paper is organized as follows: Section 2 describes the U.S. Patent
Depository Library Program and the Federal Depository Library Program. In Section 3 we
describe the data and the empirical strategy. In Section 4, we show that opening a patent
library increased innovation in its close vicinity and present robustness checks. In Section
5, we present evidence on the underlying mechanism. Section 6 presents evidence on the

impacts of patent libraries on small businesses. Section 7 concludes.

4Newer studies on the American Inventor Protection Act show that many inventors voluntarily disclose
their inventions, leading to earlier licensing deals (Graham and Hegde, 2015). Current work by Gross (2018)
documents several effects suggesting that technologies whose disclosure was inhibited by the U.S. World War
IT patent secrecy program experienced a decrement to follow-on innovation.



2 The U.S. Patent Depository Library Program®

The Establishment of the Patent Deposit Library Program

In the years following the Civil War, the U.S. Congress acknowledged that the increasingly
industrial and innovation-focused country could benefit from expanding access to technical
information contained in patent documents. In the early 1870s, Congress enabled the creation
of a nationwide network of Patent and Trademark Depository Libraries. Prior to 1871, official
patent documents were housed and available for widespread perusal only at the Patent Office
in Washington DC. In that year, federal statute 35 USC 12 officially entitled The Patent
Office to distribute copies of patents to designated libraries outside the capital. In addition,
the Patent Office began in 1872 to publish and disseminate weekly the Official Gazette, which
reported a brief abstract and a representative drawing of each patented invention.® These
efforts were particularly important in stimulating the spread of technical information at a
time when the cost of traveling to Washington DC effectively limited access to patent prior
art. According to Lamoreaux and Sokoloff (1999), patent agents and solicitors emerged in the
1800s as an important institution that inventors and firms outside of Washington could use
in order to obtain information about and build upon new inventions. The patent depository
libraries were another key institution aiming to support innovation via information diffusion.

The first set of patent depository libraries were established in the 1870s at The New York
State Library, the Boston Public Library, The Public Library of Cincinnati and Hamilton
County, the Science and Engineering Library at Ohio State University, the Detroit Public
Library, the Los Angeles Public Library, the New York Public Library, and The St. Louis
Public Library. New libraries were slowly added over the next few decades and, by 1975,
the number of patent libraries had grown to 20, most of which were located in the industrial
Midwest and eastern seaboard. By the 1970s, each library received weekly shipments of
unbound paper patents, the Official Gazette of the U.S. Patent and Trademark Office, and

two search indices.

>The history section follows the descriptions in Sneed (1998) and Jenda (2005).

6The Gazette was one of a number of publications that provided limited information about patented
inventions. For example, the journal Chemical Abstracts began publishing abstracts of chemical patents in
1907 and the periodical Scientific American, which began publication in 1845, featured patent summaries
throughout its history. Like the Gazette, however, each of these sources published only patent abstracts
and up to one drawing and, did not, therefore, provide the rich source of technical information available in
original patent documents or in patent depository libraries.



The Expansion of USPTO Patent Library System 1975-1997

Because access to patent documents remained limited to paper-based methods, individual
inventors and small and medium-sized enterprises engaged with patent prior art in the early
1970s in much the same way as they had in the 1870s, i.e., through intermediaries, including
patent agents, or via travel to locations with complete patent records. Recognizing the need
for expanded facilities after one hundred years of relative inactivity, the USPTO began an
aggressive expansion of the patent library system beginning in 1975.”7 The revived program
established goals of increasing the number of patent libraries by at least three per year and,
ultimately, operating at least one patent library in each state. This latter aim was achieved
in 1997. The map in Figure 1a identifies the twenty libraries in operation before 1975, while
Figure 1b lists all patent libraries opened after 1975. Figure 2 shows the expansion of the
patent depository library system over time.® Currently, about half of the PDLs are based in
academic libraries and nearly as many are affiliated with public libraries.” After 1997, the
patent library system adopted a new goal of controlled growth in areas with high population

combined and high patent and trademark activity (Sneed, 2000).

How (and why) Libraries Joined the Patent Depository Library Program

Beginning in 1975, existing library facilities became eligible to apply to become PDLs if they
fulfilled a set of requirements. First, libraries had to demonstrate that they had the physical
capacity (space) to acquire and make available for use a collection of all U.S. utility patents
issued twenty years prior to the date of library designation (i.e., all patents in force). Second,
each patent library had to commit to employing and training sufficient staff to assist the
public in the search for prior art. To ensure adequate training, each patent library had to
send a representative to the annual PDL Training Seminar in Washington DC.!° Third, they
had to provide free public access and a collection of search tools for the public. According to
the USPTO, the first library in each state that (a) applied for PDL status and (b) successfully
fulfilled these criteria would receive a designation as a patent depository library.

These criteria implied that larger libraries, such as university libraries and city pub-
lic libraries, were able to fulfill the resource requirements of becoming a patent depository

library. Over time, however, the space requirement became less a concern after the intro-

"This effort was initiated by USPTO Assistant Commissioner William I. Merkin, beginning with an
assessment of the patent library system in 1974.

8Table A-1 and Table A-2 in the appendix list patent libraries up to 2002.

9Gince 1871, six PDLs have withdrawn for various reasons, including library closing, no funding for the
back file, and a change in institutional priority creating a lack of ability to perform required services.

10Tndeed, several of the librarians we interviewed mentioned that the opportunity to participate in the
annual training was a nontrivial reason for their association with the Patent Deposit Library program.



Figure 1: Location of all Patent Libraries in the U.S.

(a) Opened from 1870 to 1974
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(b) Opened from 1975 to today

Note: Figure la shows the position of patent libraries in the continental United States opened before the
major expansion from 1975 to 1997. Figure 1b indicates the location of patent libraries opened after 1975.



Figure 2: The Expansion of the Patent Depository Library Program

80 -

o)
o
l

e Expansion sample
e After expansion
o Before expansion

Cheyenne,
San Antonio
Dayton
Rochester
Las Vegas
Stony Brook
New Haven
Hartford
Concord
Burlington
Portland
Lubbock
Akron
‘ San Francisco
Rapid City
Orono
Clemson
Wichita
West Lafayette
Morgantown
Big Rapids
Tampa
Jackson
Grand Forks
Piscataway
Honolulu
Orlando
Louisville
Des Moines
Washington
Philadelphia
Richmond
Nashville
Little Rock
Springfield
San Diego

%
c
. p—
nn
[F]
. p—
é Salt Lake City
— Miami
0 Fort Lauderdale
T — College Par!
i Rutt}e1
nchorage
E l{-\mherstg
] . Maoscow
5 49 il
ollege Station
(ol gu%ti%
uburn
L‘a Ann Arbor
Albuquerque
Y @ Baton Rouge
v 1I\\I/[cgwark i
inneapolis
"g gniversi Park
acramento
= Lincoln
Seattle
Z Raleigh
Houston
Denver
Dallas
Birmingham
os .]Madlson
— unnyvale
20 ( Stillwateryv
O Milwaukee
Kansas City
Atlanta
. O Toledo
Pittsburgh
Providence
O Cleveland
O Newark
O Chicago
Detroit
Cincinnati
Buffalo
Saint Louis
New York
Los Angeles
Columbus
Boston
Albany
O -
| | | | | | | |
1880 1900 1920 1940 1960 1980 2000 2020

Opening year



duction of microfilm. Indeed, the conversion from paper to microfilm distribution has been
cited as a reason why many new libraries joined the program after 1982. The fact that
the process of becoming a patent library during the 1975-1997 period was initiated by the
library itself rather than solicited by the USPTO, may explain, in part, why patent libraries
were not opened in the sequence one might expect a priori. For example, Honolulu HI and
Big Rapids MI each received patent libraries before either New Haven CT or San Francisco
CA (Figure 2). The librarians that we interviewed reported a number of reasons that their
institutions applied to join the PDL community during this period. Some librarians we
interviewed suggested that their libraries applied to join as a result of their institutional
missions or out of a sense of duty to their patrons. These factors may reflect local demand
for patent information. However, interviewees also mentioned factors more idiosyncratic and
less predictable in driving their library’s participation, including the perceived attractiveness
of annual PDL trainings in Washington DC and the professional benefits of participating in
the PDL librarian community.!!

Most patent libraries had prior experience handling government documents as Federal
Depository Libraries before applying to become patent depository libraries. Federal Depos-
itory Libraries make U.S. federal government publications available to the public at no cost.
As of 2008, there were 1,252 Federal Depository Libraries, at least two in each of the 435 U.S.
Congressional Districts.!? Because of this structure and the requirements associated with
serving as in either library program, we believe that Federal Depository Libraries constitute

a natural control group for patent depository libraries.!3

What Services did Patent Depository Libraries Provide (and to whom)?

The main aim of the patent deposit libraries, both in the modern era and in the 1800s, was
to provide access to technical information to potential users and to help them with prior art
searches. Throughout the program’s history, however, patent librarians have been embar-

goed from providing legal advice or other legal services. Thus, their services have focused

1 The annual PDL trainings in Washington DC appear to have been both highly valued professionally and
personally enjoyable to the PDL librarian community. Both the professional lessons and personal reflections
are documented in the Patent and Trademark Resource Center Association Newsletters, which are available
for review at http://ptrca.org/newsletters.

12There are two ways in which a library may qualify for FDL status: First, each member of Congress may
delegate two qualified libraries or a library may be designated. Second, all libraries at land-grant colleges and
universities, libraries of federal agencies, the highest appellate court of a state, and accredited law schools
automatically qualify for the status of Federal Depository Library.

13The USPTO continues to operate the patent library program even after the advent of freely available
patent document search engines, like Google Patents. The librarians we interviewed suggested that the
current libraries, now called Patent and Trademark Resource Centers, aim to create value for the communities
they serve by assisting with the search for prior art and by helping users negotiate databases that offer more
sophisticated prior art search capabilities than publicly-available resources.

10



on information provision. The records of the annual conference document the exceptional
dedication of the library professionals to these tasks (see., e.g., Sneed, 1998, and Oliver,
2002). Surveys of patent depository library users in the 1990s suggest that the libraries
served mainly local users and inventors in particular. Specifically, the 1991,/1992, 1997, and
2002 surveys suggests that the majority of users were inventors or entrepreneurs, while fewer
than 16% were attorneys, patent agents, or other legal staffers. The 1997 and 2002 surveys
report that the median user estimated traveling between 11-20 miles to use the library, with
49% of 2002 users and 38% of 1997 users traveling fewer than ten miles (Brown and Arshem,
1993; Patent and Office, 1999).

3 Empirical Setup

Identification: Federal Depository Libraries as Control Group

To measure the impact of opening of a patent library on regional innovation, we need a
counterfactual estimate of what would have happened to patenting in region if the library
had not opened. To do this, we develop a control group that includes regions that are
geographically proximate to newly-opened patent depository libraries, that have medium or
large Federal Depository Libraries (FDLs), and that are within the same state as the treated
patent library.4

Regions around Federal Depository Libraries are particularly attractive as control group
for three reasons: First, FDLs already handle government documents, which is one of the
key criteria for becoming a patent library. Second, there are at least two FDLs in each con-
gressional district, which ensures that FDLs would be able to serve as control group in each
state. Third, medium and large FDLs satisfy the formal requirement for becoming patent
libraries. They are the likely to possess the space, human capital, and library infrastructure
required to become patent libraries. Indeed, 82% (53 of 64) of new patent libraries after
1975 are FDLs.

In our main specification, we focus on patent libraries that are also Federal Deposit
Libraries, as this enables us to work with a well-matched control group. In our estimation
sample, we drop (a) all patent libraries that were opened before 1975 or after 1997, as the
motivation for opening libraries in those periods was different than it was during the period of
dedicated program expansion of the , (b) all patent libraries that are not Federal Depository

Libraries, and (c) all PDL libraries for which we cannot identify an FDL control library

14The Federal Depository Library program classifies libraries as small if they contain fewer than 250,000
volumes in the library, medium if they contain 250,000 to one million volumes, and large if they possess more
than one million volumes of public materials.

11



Table 1: Sample Selection

Sample Patent Libs FDLs Libraries dropped

All patent 84 661

libraries

Only Patent 59 493

Libraries after

1975 and

before 1997

Only Patent 49 408  Anchorage (AK), Concord (NH), Des Moines

Libraries that (IA), Hartford (CT), Jackson (MS), Minneapolis

are also FDLs (MN), New Haven (CT), Piscataway (NJ),
Springfield (IL), Washington (DC)

Estimation 48 406  Burlington (VT)

sample

between 15 miles and 250 miles. We also drop the library in Burlington VT, because we
cannot find a suitable control region within its state. Burlington hosted a primary research
facility of IBM during the sample period and its patents per capita ratio vastly exceeded
that of other regions. Over the sample period, the Burlington library region averaged more
than 295 patents per 100,000 persons, while sample average was just less than fifteen and the
region with the second highest patents per capita was less than one hundred (Newark DE,
home of a Dupont primary research facility). Our primary estimation sample, thus, includes
48 patent libraries that opened after 1975, along with 406 control libraries. In Table 1 we
show how each of these selection steps influences the sample composition. Figure 3a shows
the position of all patent libraries and all Federal Depository Libraries in our sample.
FDLs will be a valid control group if the number of patents in patent library regions
would have followed the same trend as the number of patents around the control libraries
were patent libraries not opened. Our identification assumption would be threatened if
librarians or administrators had applied to become Patent Depository Libraries (or were
selected by the USPTO) in the expectation that innovative activities were about to burgeon
in their regions. Although we cannot rule out this possibility, three factors suggest that this
may not be a substantial threat to causal interpretation. First, to condition their application
for becoming a patent library on future innovation, local librarians must be able to predict
accurately near-term changes in local private sector innovation. While librarians likely have
local insights, they would need to anticipate coming boosts in local patenting that do not
involve pre-trends, compile their applications, and have them approved at precisely the time

that local patenting is about to increase. Considering the mix of idiosyncratic reasons that
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librarians report as having played important roles in libraries’ application decisions, we
consider this unlikely. Second, the program expansion from 1975 to 1997 aimed at opening
one library in each state, with the goal of supporting equal access to patent materials across
the country. Thus, it seems less likely that the USPTO accepted library applications based
on changes in expected future patenting. Indeed, according to the USPTO, patent library
status was supposed to be conferred upon the first qualified library in each state that applied
for program participation. After 1997, however, the USPTO switched to favoring regions
with high patenting per capita. Third, while most centers of innovation ultimately receive
patent libraries, the key to our identification strategy is that the timing with which the
libraries are opened must be random with respect to innovation trends. The particular
dates on which regions receive libraries does not follow a pattern of increasing or decreasing
innovation importance, either in levels or in changes.

To explore whether the assumptions underlying our identification strategy are reasonable,
we conduct several robustness checks in Subsection 4.2. First, we show that before the patent
library was opened, the trend in the number of filed patents per capita was the same around
the soon to be designated patent library and the control libraries. This speaks in favor of
(counterfactual) parallel trends. Second, we find little effect if we assign pseudo treatments to
the closest control library. This speaks in favor of the stable unit treatment value (SUTVA)
assumption. Third, we use a host of different specifications for the control group and find
that our results are robust. Most importantly, we report the results of a model that identifies
the impact of patent library opening using regions around not yet opened patent libraries as

controls for patent libraries that were opened earlier.

Data Sources

For our empirical analysis, we combine data on libraries with geolocated patent data and
population data from the U.S. Census. The data on the opening dates of each patent library
is from Jenda (2005) and the complete list of Federal Depository Libraries is from the online
Federal Depository Library Directory.!> We obtain Patent data from PATSTAT. To identify
the geographic location of the inventors and inventor disambiguation we rely on the data
of Balsmeier et al. (2017) and of Morrison et al. (2017). If there are several inventors on a

patent, we allocate each location a share of the patent.!® Appendix A gives a complete list

15The Federal Depository Library Directory is available on https://catalog.gpo.gov/fdlpdir/FDLPdir.jsp
(last accessed 2017-07-30).

16Using patents as an indicator for innovative output is standard but not uncontroversial. In our particular
case, patent libraries also might increase patenting without increasing innovation because they might make
it easier to file a patent or because the librarians might give advice on how to structure a patent. Yet, this
seems unlikely because a U.S. patent application can be mailed from any post office and the employees of
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of patent libraries with opening dates and provides a step-by-step description of the data
processing.

Figure 3b plots the patent libraries together with patent data across space. To aid
visualization we also plot the centroid of each county in light gray. Places with more patents
have larger dots. There is an apparent correlation between the location of patent libraries
and the number of patents. Yet, places with many patents are also places with a larger
population and thus more potential inventors. Thus, to adjust for different city sizes, we
normalize the number of patents by the population in the area. For population data, we use
the U.S. Census data for incorporated places at the end of the sample period in 2010.17

Table 2 shows summary statistics for patent libraries and matched Federal Depository
Libraries in the year before the opening of the patent library in levels. Some of the means
of the treated observations are close to being statistically significantly different from those
of the control group. This is due to some outlier regions that do not have patenting activity
in some years. In Section B.1 in the Appendix, we document that balancing improves when

we drop these observations. All results hold when using this alternative control group.'®

4 Do Patent Libraries Increase Local Innovation?

It is unclear a priori whether the opening of a patent library will have an impact on in-
novation in the library’s geographic region. On the one hand, improved access to patent
literature could induce local innovation if inventors were to read the patent literature, draw
valuable information from it, and, as a result, innovate at lower cost, greater rapidity, or
with greater effect than would have been the case in the absence of the library (Machlup and
Penrose, 1950; Scotchmer and Green, 1990; Scotchmer, 1991; Landes and Posner, 2003). On
the other hand, a number of scholars doubt that increasing the local availability of patent
technical information could have such an impact because they expect that effectively-written
patents will be opaque and because inventions whose inventive steps cannot be obscured in
patent filings can be kept secret rather than shared with competitors via patent disclosures
(Levin et al., 1987; Moser, 2011, 2013). Further, legal scholars point out that inventors may

wish to avoid reading patents even if they were potentially helpful, because reviewing patent

patent libraries are only allowed to help with the search for prior art but not with the preparation of a patent
filing.

"In our robustness checks, we also 