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COPYRIGHT AS LEGAL PROCESS: Univ Penn. Law. Law Sch UNIVERSITY OF

2 THE TRANSFORMATION OF Balganesh, Shyamkrishna Philadel h,ia PA: 19104 U’SA PENNSYLVANIA LAW APR
AMERICAN COPYRIGHT LAW phia, REVIEW
Fundamental rights in EU copyright
harmonization: Balancing without a [1] .CO” Europe, Brugge, . COMMON MARKET LAW

3 . , . Garben, Sacha Belgium[ 2 ] European Commiss, NOV
solid framework: Funke Medien, . REVIEW

. . Auderghem, Belgium

Pelham, Spiegel Online
THE 2019 DIRECTIVE ON
COPYRIGHT IN THE DIGITAL
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the intellectual property rights regime? .
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Comparing definitions of data and Radboud Univ Nijmegen, Radboud
7 information in data protection law and Gellert. Raphael Business Law Inst, Interdisciplinary REGULATION & JUL
machine learning: A useful way forward »~ap Hub Secur Privacy & Data Govern, GOVERNANCE
to meaningfully regulate algorithms? Nijmegen, Netherlands
[ LI NYU, Sch Law, New York, NY
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[ 1] Northwestern Univ, Pritzker Sch
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Competition
[ 1] Univ Texas Austin, Sch Law,
The Wrongs of Copyright's Statutory Law, Austin, TX 78712 USA[ 2 ]
15 Damages Bracha, Oren1Syed, Talha2 Univ Calif Berkeley, Sch Law, TEXAS LAW REVIEW JUN
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Animals and the Impact of Trade Law Univ Strathclyde, Strathclyde Ctr
20 and Policy: A Global Animal Law Offor, lyan Environm Law & Governance, TRANSNATIONAL 9
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[ 1] Vanderbilt Univ, Law, 221
Kirkland Hall, Nashville, TN 37235
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Patents play an important, and increasingly influential,
role in management scholarship. In this study, we conduct
a broad and systematic review of patent-based empirical
work in the management field, which involves mapping
the ways in which scholars are using patent-based
measures to represent concepts and assessing this usage
based on measurement principles. With respect to
mapping, our review identifies the different types of
measures that researchers have constructed based on
different types of patent data (e.g., patent counts,
backward citations) as well as delineates the classes of
theoretical concepts that are being represented by those
measures. In terms of assessing, as a complement to prior
surveys of patent-based research that have assessed
patents as indicators based on features of patents,
patenting, and patent offices, we develop a framework
that is based on measurement principles. Using this
framework, our assessment of patent-based research in
management reveals important patterns surrounding
foundational measurement issues, i.e., method bias,
validation threats, model misspecification. Our review
makes two core contributions: one centering on
summarizing how patents have been used in management
research and one focusing on guiding management
scholars in terms of common measurement issues for
patent-based indicators. These contributions have
important implications for future scholarly work in
management.

& < 3#15):patents; measurement issues; knowledge
flows; learning; novelty; innovation impact; patent
strategy; R&D strategy; review; validation; method bias;
model misspecification
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Research Summary Speed is often critical for successful
commercialization of a new technology, and patents help
entrepreneurs secure funding, enter the market, and avoid
expropriation of their ideas. In this article, we employ a
recent change to U.S. patent law-the introduction of an
elective program accelerating patent examination-to
investigate the role of patent examination speed in
strategic entrepreneurship. We find that small firms with
limited patent portfolios are the most likely to expedite
their patent applications. Moreover, accelerated patents
are cited and litigated at higher rates than other patents,
and these outcomes are more sensitive to exogenous
changes to patent scope. Our results suggest that
providing the option to accelerate patent examination may
help increase incentives for innovation by strategic
entrepreneurs.

Managerial Summary Patents are essential to high-tech
businesses, helping them to secure funding and exclude
competitors from the marketplace. We evaluate a USPTO
pilot program that allowed patent applicants to accelerate
patent examination, yielding a patent in less than 1 year
when typically 3 or more years are required. We find that
entrepreneurs are more likely to use the program than
large firms. Moreover, patents examined under the
program tend to be strategically important. They are
litigated and cited at higher rates than other patents, and
the scope of the patents' claims plays a key role in these
outcomes. Collectively our results suggest that multi-track
patent examination programs are likely to have a positive
effect on generating new ideas, increasing value capture
for entrepreneurs, and facilitating the growth of small
businesses. Our results also suggest that the USPTO has
implemented the program successfully by accelerating
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examination without sacrificing quality.
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Research Summary Knowledge-based theories have
posited that new technologies are recombinations of prior
technologies. To bring about new innovations, inventors
usually use past known knowledge as a key ingredient.
However, there exists a particular type of new technology
that does not have any explicit prior technology
predecessors. These pioneering technologies, also referred
to as "zero-reference patents,” not only reflect new
knowledge but can also serve as the initial seed from
which recombination can subsequently create more
knowledge and technologies. We seek to understand the
characteristics of the inventors who create these
pioneering technologies. We find that having focused,
specific expertise is more important than a broad
knowledge base in the development of these pioneering
technologies, and that prior inventive success can hinder
their creation.

Managerial Summary We highlight a type of patents
which have zero backward references, representing a
form of pioneering knowledge. Unlike other types of
knowledge, pioneering knowledge comes from inventors
who have less successful but more focused experience.
Although the zero-reference patents generally fail to show
usefulness on their own, the patents which build upon
zero-reference patents are more likely to become
breakthrough patents and to generate a high number of
forward citations. Zero-reference patents are the seeds for
future breakthroughs. Given the importance of
breakthroughs, we offer an alternative path toward
creating such knowledge. Our analysis at the level of
inventors also gives guidance on the type of talent who
are more likely to generate pioneering knowledge.
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Research Summary We investigate the effects of patent
disclosure on corporate venture capital (CVC)
investments in technology startups. Toward this end, we
focus on the passage of the American Inventor's
Protection Act (AIPA), which mandated public disclosure
of patent applications. Theoretically, technology
disclosure enables CVCs to better evaluate startups and
thus, could increase the likelihood of investment relations.
Conversely, such disclosure may already satisfy the
technology-acquisition objectives of CVCs, reducing
CVCs willingness to form an investment relation after
disclosure. Our empirical analysis finds that patent
disclosure through AIPA increased the likelihood of
receiving CVC investments for startups-specifically in
industries where patents have higher information
significance. We provide evidence that the observed
pattern is mainly driven by a reduction of information
constraints regarding startups with patent applications.
Managerial Summary Receiving corporate venture capital
(CVC) funding is an important success factor for
technology startups. Would disclosure of a startup's
innovation increase or decrease its chance of receiving
CVC funding? On the one hand, disclosure by startups
would reduce uncertainty and search costs for CVC
investors, which could increase the chance of CVC
funding. On the other hand, such a disclosure would
reveal the startups' technology to the corporations, which
would in turn reduce corporate incentive to use funding as
awindow to the startup's technology. Thus, disclosure
could also reduce the chance of CVC funding of startups.
In this paper, we study the above issue by examining the
case of the American Inventor's Protection Act (AIPA),
which mandated public disclosure of patent applications.
Our results suggest that innovation disclosure
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significantly improves the likelihood of CVC funding of
startups.
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Technology opportunity analysis has been the subject of
many prior studies, although most of them have focused
on discovering new technology ideas in a single narrow
domain. This study proposes a product landscape analysis
to identify product areas (i.e., potential technology
opportunities) across multiple domains that firms can
enter based on the technological capabilities embodied in
their existing products. First, text mining is used to
construct an integrated patent-product database from the
United States patent and trademark database. Second,
word2vec is employed to construct a product landscape as
a vector space model where products with similar
technological bases are located close to each other while
maintaining the technological relationships. Third, given
a product of interest, potential technology opportunities
are identified via (1) automatic opportunity analysis that
identifies product areas with technological bases similar
to those of the product; and (2) interactive opportunity
analysis that finds product areas based on experts' queries
modifying the technological bases of the product (i.e.,
addition and subtraction). Finally, ten quantitative indexes
are developed to explore the implications of the potential
technology opportunities identified. The case study
covering 3,016,315 patents and 160,832 products
confirms that the proposed approach is valuable as a
creativity support tool for technology opportunity analysis
in the era of convergence.
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Research Summary How does interfirm cooperation in
innovation ecosystems evolve in the face of conflict? We
theorize that conflict propels firms to reconfigure
cooperative relationships while maintaining and even
increasing cooperation with aggressors because
cooperation is the primary mechanism for value creation
in such ecosystems. To empirically test our arguments,
we study patent litigation and subsequent cooperation
between mobile telecommunications firms within the
3GPP standards development organization. We find
evidence of a dual cooperative strategy in the face of
conflict: while cooperation increases between litigants,
defendants also enhance cooperation with others to steer
standards away from aggressors. We also highlight the
contingent roles of technological complementarities and
relational position underpinning cooperation after
conflict. Our findings demonstrate that in innovation
ecosystems, cooperation with adversaries persists despite
conflict. Managerial Summary Firms in innovation-driven
industries cooperate to develop interoperability standards
and compatible technologies. Yet, cooperative firms may
disagree about what constitutes fair, reasonable, and non-
discriminatory terms for licensing intellectual property.
Thus, conflict and patent litigation arise even as firms
cooperate to build technologies and industry standards.
We find that in innovation ecosystems, firms commonly
increase cooperative efforts in response to conflict. Less-
connected firms or those with valuable complementary
technologies will likely expand cooperation than well-
connected firms or technological competitors. Well-
connected firms may pursue alternative cooperative
opportunities. We suggest that defendant firms' managers
can adopt a dual cooperative strategy: (a) identify private
and shared benefits from the joint development of
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complementary technologies with aggressors and (b)
invest in alternative technological partnerships to
influence the direction of future standards development.
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Research Summary In this paper, we suggest that staffing
decisions in R&D alliances can reduce the inherent
tension between value creation and value protection faced
by participating firms. By considering R&D workers a
primary source of knowledge leakage, we analyze the role
of their intellectual property (IP) protection in shaping the
misappropriation threat posed by the partner. We rely on
patent ownership and inventorship data to analyze the
selection of individuals for R&D collaborations in the
pharmaceutical industry between 1991 and 2010. Our
results suggest that an inventor's strength of IP protection
is an important determinant in allocation decisions since it
contributes to offsetting leakage risks in the alliance. The
effect is especially strong in alliances that anticipate
higher hazards. Managerial Summary The literature
argues that firms can reap many benefits from R&D
collaborations. However, such activities are challenging
to manage because they require firms to put valuable
knowledge at risk of misappropriation by the partner. We
draw attention to the role that inventors play in generating
and channeling knowledge during collaborative work and
posit that the strength of the IP protection covering their
innovations can safeguard against the consequences of
knowledge leakage. We analyze pharmaceutical alliances
and find that managers are more prone to allocate to
collaborations inventors whose knowledge is better
protected, particularly when the alliance anticipates
considerable misappropriation risks. Our study has
implications for how firms allocate inventors across
projects, which may be an important factor for the overall
success of firms' R&D strategies.
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Research Summary How can inventors in large firms
navigate their organizations' innovation processes to
commercialize breakthrough inventions? Using historical
case studies of three breakthrough inventions at Xerox-
office workstations, personal computers, and laser
printers, we illustrate how inventors navigated multiple
evaluation criteria across different organizational units to
attract resources toward inventions. These criteria
stemmed from Xerox's first successful breakthrough
invention, the 914 copier and the specific objectives of
the organizational units. We highlight two approaches
deployed by Xerox inventors-searching across the
organization for more favorable evaluation criteria and
shaping the evaluation criteria to help attract resources.
While searching leveraged the heterogeneity of evaluation
criteria across the different organizational units, shaping
required the presence of evaluative uncertainty with
respect to the appropriate criteria for evaluating
breakthrough inventions. Managerial Summary The
challenges of commercializing breakthrough inventions in
large firms have been studied extensively through a lens
of managerial decision-making and resource allocation.
This perspective has characterized the innovation process
in large firms as one in which inventors confine
themselves to idea generation, leaving idea
commercialization to other actors, subject to
organizational inertia. We develop a complementary
perspective of the innovation process in which inventors
may navigate organizational inertia by going beyond idea
generation to attracting resources toward commercializing
their breakthrough inventions. By offering a novel
account of how inventors at Xerox navigated multiple
evaluation criteria to commercialize their inventions, the
study sheds light on an important yet overlooked aspect of
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the innovation process in large firms that can facilitate the
commercialization of breakthrough inventions.
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Research Summary With the growth of digital platforms,
understanding the role of property rights on those
platforms has become increasingly important. Digital
piracy, the unauthorized copying and distribution of
digital products, is therefore an important strategic issue,
both because of lost revenues and because it is thought to
decrease innovation. Yet, while the latter effect is often
argued, empirical evidence is limited. We study whether
piracy affects innovation and whether it leads firms to
shift to different types of innovations. By studying a large
piracy event in a mobile app marketplace, we find that
piracy leads to a decrease in the release of incremental
innovations, such as bug fixes, but does not decrease
more substantial revisions. Additionally, it is associated
with subsequent new product development. Managerial
For many platform companies, a critical issue is
understanding how piracy and imitation should be
regulated, motivated in part by a common narrative that
piracy will eliminate innovation on these platforms. The
present article suggests that these effects are slightly more
nuanced. We find that piracy does lead to a decline in
incremental innovations, such as bug fixes or appearance
tweaks, but no discernible decline in more major
innovations, such as feature updates or entirely new
versions. This implies that piracy can shape the type of
innovation, potentially leading to products that are less
polished and refined but not affecting the overall level of
innovation.
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Research Summary When firms diversify technologically,
they often acquire human capital from competitors. Legal
challenges emerge when intellectual property (IP)
safeguards are involved. We examine a firm's ability to
initiate IP litigation or protect against litigation (i.e.,
litigation ability) as an antecedent to its technological
diversification. We demonstrate that an unexpected
reduction in firm's litigation ability is associated with a
temporary decline in its entry into new technological
domains. Furthermore, we find that the negative effect is
stronger when the firm's existing inventors cannot be
easily utilized in the new domain or when interfirm
mobility in the new domain is low. These findings extend
prior work by highlighting a proactive role of the firm's
litigation ability that spans beyond protecting the firm's
existing IP. Managerial Summary To diversify
successfully, the firm often needs new knowledge that can
be acquired by hiring new research personnel. However,
these inventors may come from competitors and their
knowledge may be protected by IP safeguards. We
examine how the firm's ability to initiate and protect
against IP litigation influences its technological
diversification. We find that an unexpected reduction in a
firm's ability to litigate temporarily reduces its expansion.
The negative effect is magnified when considering
expansion into domains where the firm's existing
inventors cannot be utilized or where the intermobility of
inventors is low. Our findings suggest that the ability to
both protect IP and avoid litigation are important factors
in a firm's diversification strategy.
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Research Summary Firms' strategy choices are
contextually dependent, yet internally delimited. A radical
shift in institutional context forces firms to reevaluate the
desirability and suitability of current strategies and assess
the potential of new strategic opportunities. From 1970 to
1995, the Indian pharmaceutical industry operated under a
process-focused intellectual property regime and enjoyed
legal protection to reverse engineer brand name drugs. In
1995, this protection ended with the introduction of the
trade-related aspects of intellectual property rights
(TRIPS) Act. We examine the innovation response of
Indian pharmaceutical firms in light of this regime shift
focusing on the underlying internal factors influencing
firms' strategic choices. We find that the scope and
balance of firms' knowledge bases, which set capabilities
and influence decision framing, dictate firms' innovative
response. We further document how firms' strategic
choices contribute to firm financial performance and the
reshaping of the Indian pharmaceutical industry.

Managerial Summary From 1970 to 1995, the Indian
pharmaceutical industry operated under a process-focused
intellectual property regime and enjoyed legal protection
to reverse engineer brand name drugs. Following TRIPS
in 1995, the intellectual property regime in India became
stronger, with product patent enforcement being
recognized. Indian pharmaceutical firms had to make
strategic choices on the kind of innovation they would
pursue under this new IP regime. This article shows that
having broad and nonspecialized knowledge assets
allowed firms to pursue the most novel innovation and
engage in new product development. Having T-shaped
assets, that is, broad knowledge scope yet narrowly
focused knowledge expertise, allowed firms to pursue
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process-based innovation in areas close to their existing
areas of expertise but not necessarily engage in new
product development. The findings of this article shed
light on what kind of knowledge base and workforce
allows firms to adjust to technological and contextual
changes.
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Research summary To what extent do firms rely on basic
science in their R&D efforts? Several scholars have
sought to answer this and related questions, but progress
has been impeded by the difficulty of matching
unstructured references in patents to published papers.
We introduce an open-access dataset of references from
the front pages of patents granted worldwide to scientific
papers published since 1800. Each patent-paper linkage is
assigned a confidence score, which is characterized in a
random sample by false negatives versus false positives.
All matches are available for download at . We outline
several avenues for strategy research enabled by these
new data.

Managerial summary To what extent do firms rely on
basic science in their R&D efforts? Several scholars have
sought to answer this and related questions, but progress
has been impeded by the difficulty of matching
unstructured references in patents to published papers.
We introduce an open-access dataset of references from
the front pages of patents granted worldwide to scientific
papers published since 1800. Each patent-paper linkage is
assigned a confidence score, and we check a random
sample of these confidence scores by hand in order to
estimate both coverage (i.e., of the matches we should
have found, what percentage did we find) and accuracy
(i.e., of the matches we found, what percentage are
correct). We outline several avenues for strategy research
enabled by these new data.
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Research Summary When and how does a firm generate
positive returns for itself as it coordinates technological
development in ecosystems via standard setting? We
depart from the convention of examining a firm's
disclosed standard essential patents (SEPs), to instead
focus on its nondisclosed complementary components.
Using data from the information and communication
technology industry from 1988 to 2010, we demonstrate
that a firm that discloses SEPs generates higher returns
when it has more nondisclosed complementary
components, especially when they are firm-specific. We
further demonstrate the mechanism by showing at a
component level that disclosure raises the value of
nondisclosed complementary components. Findings
suggest that adopting a systemic perspective over the
firm's entire portfolio to include its complementary
components provides a more comprehensive
understanding of returns from coordination within
ecosystems.

Managerial Summary Compatibility standards provide the
blue print behind the core technological platform in many
ecosystems. During the standard setting process, firms
disclose their ownership of intellectual property essential
for the standard to function (SEPs). We study when such
disclosures benefit the firm by examining the change in
firms' equity market valuations. We find that firms
generate positive returns when they own nondisclosed
components that are complementary to their disclosed
SEPs. We also find that the nondisclosed complementary
components increase in value after the disclosure of SEPs.
Our findings point to how managers can leverage
standard setting to create and capture value in their
technology portfolio beyond the licensing of SEPs.
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In this study, we ask what drives the success or failure of
various supply-side anti-piracy enforcement actions such
as piracy website blocking. We do this in the context of
three court-ordered events affecting consumers in the
United Kingdom: We first study Internet Service
Providers' blocking of 53 video piracy sites in 2014 and
of 19 piracy sites in 2013, and we then study the blocking
of a single dominant site, "The Pirate Bay," in 2012,

We show that blocking 53 sites in 2014 caused treated
users to decrease piracy and to increase their usage of
legal subscription sites between 7% and 12%. It also
caused an increase in new paid subscriptions. We find
similar results for the blocking of 19 piracy sites in 2013.
However, blocking a single site in 2012 caused no
increase in usage of legal sites but instead caused users to
increase visits to other unblocked piracy sites and VPN
sites. We find evidence that increased search and learning
costs associated with piracy drive the effectiveness of
blocking multiple sites rather than just one primary site.

This suggests that to increase legal IP use when faced
with a dominant piracy channel, the optimal policy
response must block multiple channels of access to
pirated content, a distinction that the current literature has
not made clear.
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Innovative entrepreneurship is at the heart of economic
development in all modern economic systems. However,
we observe in several developed countries - especially
Europe - a languishing in the capacity to foster creative
destruction (i.e. Schumpeter Mark 1, SM1) dynamics and
to create young innovative companies (YICs), capable to
establish themselves as leaders in markets or become
successful innovators. One key issue that is often
advocated in this respect is the deficit suffered from YICs
in fully protecting their innovations and appropriating (at
least in part) returns from them. The usage of formal (e.g.,
intellectual property rights) and informal (e.g., secrecy,
lead time, access to complementary assets) instruments to
protect intellectual property assets has the potential to
overcome this difficulty. Different types of policy
mechanisms have been put in place to help YICs.
However, high implicit and explicit costs and barriers
prevent YICs' use of protection strategies, limiting the
ability to generate SM1 dynamics or accessing market for
ideas, even upon policy support. By relying on the
resource-based view of the firm, our paper investigates to
what extent a comprehensive set of policy measures
recently introduced in the Italian context and focused on
alleviating the hurdles suffered by YICs is associated with
the choice of YICs to protect their innovations. The
econometric analyses based on more than 1,600 Italian
YICs show how the use of financial policy measures are
associated to both formal and informal instruments, while
labour policy measures are only related to formal ones.
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It is crucial that patent offices grant protection only to
those inventions that are novel and non-obvious. In 2004,
the European Patent Office (EPO) made the unique move
to systematically extend its prior art database by including
documents shared among members of standard-setting
organisations, but not made available to the general
audience. This paper investigates the effects of this policy
change. We find that it worked thanks to a significant
reduction in granting rates rather than reducing the scope
of granted patents. Our study demonstrates how a targeted
approach can improve the quality of the patent granting
process.
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Novelty indicators are increasingly important for science
policy. This paper challenges the indicators of novelty as
an atypical combination of knowledge (Uzzi et al., 2013)
and as the first appearance of a knowledge combination
(Wang et al., 2017). We exploit a sample of 230,854
articles (1985 - 2005), published on 8 journals of the
American Physical Society (APS) and 2.4 million
citations to test the indicators using (i) a Configuration
Null Model, (ii) an external validation set of articles
related to Nobel Prize winning researches and APS
Milestones, (iii) a set of established interdisciplinarity
indicators, and (iv) the relationship with the articles'
impact. We find that novelty as the first appearance of a
knowledge combination captures the key structural
properties of the citation network and finds it difficult to
tell novel and non-novel articles apart, while novelty as
an atypical combination of knowledge overlaps with
interdisciplinarity. We suggest that the policy evidence
derived from these measures should be reassessed.
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An ongoing interest in innovation studies is to understand
how knowledge generated from scientific research can be
used in the development of technologies. While previous
inquiries have devoted to studying the scientific capacity
of technologies and institutional factors facilitating
technology transfer, little is known about the intrinsic
characteristics of scientific publications that gain direct
technological impact. Here we focus on two features,
namely basicness and novelty. Using a corpus of 3.8
million papers published between 1980 and 1999, we find
that basic science papers and novel papers are
substantially more likely to achieve direct technological
impact. Further analysis that limits to papers with
technological impact reveals that basic science and novel
science have more patent citations, experience shorter
time lag, and have impact in broader technological fields.
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Inventors generally know more about their inventions
than what is written down in patent applications. Because
they possess this tacit knowledge, inventors may need to
play an active role when patents are commercialized. We
build on Arora (1995) and model firm-inventor
cooperation in the commercialization of a given
invention. Tacit knowledge warrants inventor activity.
However, imperfect IPRs may reduce inventors'
incentives to engage in the commercialization process.
We analyze when first-best inventor activity is achieved
in a two-stage contract. In the empirical part, we analyze
when inventor activity is important for the successful
commercialization of patents by using a detailed patent
database. The database contains unique information on
inventor activity, patent commercialization modes and the
profitability of commercialization. In the empirical
estimations, we find that inventor activity has a strong
positive correlation with profitability when a patent is
sold or licensed to another firm. When a patent is sold or
licensed in the second phase, it is still inventor activity in
the first phase that matters for profitability. Thus, our
interpretation is that tacit knowledge and close
cooperation between inventors and external firms are
often crucial for the successful commercialization of
patents.
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This article develops a three-dimension indicator to
capture the main features of General Purpose
Technologies (GPTSs) in patent data. Technologies are
evaluated based on their scope for improvement and
elaboration, the variety of products and processes that use
them, and their complementarity with existing and new
technologies. Technologies' scope for improvement is
measured using patenting growth rates. The range of its
uses is mapped by implementing a text-mining algorithm
that traces technology-specific vocabulary in the universe
of all available patent documents. Finally,
complementarity with other technologies is measured
using the co-occurrence of technological claims in
patents. These indicators are discussed and evaluated
using widely studied examples of GPTs such as Electric
& Electronic (at the beginning of the 20th century) and
Computer & Communications. These measures are then
used to propose a simple way of identifying GPTs with
patent data. It is shown there exist a positive association
between the rate of adoption of GPTs in sectors,
measured in terms of the number of GPT patents, and
their growth.
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This study analyses empirically the effects of
counterfeiting on the economic and innovation
performance of firms, exploiting a novel and unique
dataset that integrates information on custom seizures
worldwide during years 2011-2013 with financial
accounting data, patent and trademark data for a sample
of digital technology companies. We apply diff-in-diff
models using a large control sample of non-affected
firms. Results provide robust evidence that counterfeiting
is associated to a negative impact on operative margins of
affected companies, relative to the control sample. The
analysis does not find conclusive evidence on the effects
of counterfeiting on the innovation activities of affected
companies. We find no evidence in support of the
hypothesis that counterfeiting could also exert an indirect
positive effect on the sales of genuine goods.
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It is increasingly emphasized that the innovative
performance of regions depends on the right balance
between local development and external openness. The
paper contributes to this discussion by exploring how
regional gatekeepers contribute to inventive performance
through their intermediation role as they establish extra-
local linkages in addition to their local embeddedness.
More specifically, we investigate whether firms benefit
from the gatekeeping position of their inventors. To do so,
we identify corporate inventors with a gatekeeper
position, and study whether their presence in inventor
teams affects the quality of inventions and differs when
gatekeepers cross organizational (intrafirm, interfirm
versus science-industry) and/or regional boundaries (one
or multiple regions). Our results show that gatekeepers
have a higher impact on the quality of inventions when
they work for firms involved in inter-firm collaborations
unlike external stars who have either no effect or a
negative impact on inventive quality.
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We study how the timing of information disclosure
affects the diffusion of codified technical information. On
November 29, 2000, the American Inventors Protection
Act (AIPA) reduced the default publication time of
patents at the United States Patent and Trademark Office
(USPTO) to 18 months. We analyze the effects of this
change by means of a regression discontinuity design
with time as an assignment variable and a complementary
difference-in-differences analysis. Our study shows that
information flows from patents measured by forward
citations, increased. Interestingly, the degree of
localization within geographic boundaries remained
unchanged and technological localization even increased
moderately. Moreover, the effect of early disclosure on
citations from patents filed by patent attorney service
firms is particularly strong. These results imply that
knowledge diffusion stemming from speedier disclosure
of technical information is confined to the existing
attention scope and absorptive capacity of inventors and
organizations.
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We introduce, validate, and make publicly available a
new data source for innovation research: scientific
references in patent specifications. These references are
common and algorithmically extractable. Critically, they
are very different from the "front page" prior art
commonly used to proxy for inventor knowledge. Only
24% of front page citations to academic articles are in the
patent text, and 31% of in-text citations are on the front
page. We explain these differences by describing the legal
rules and practice governing citation. Empirical
validations suggest that in-text citations are qualitatively
different. Further, there is suggestive evidence that they
more accurately proxy for knowledge flows, consistent
with their legal role.
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This work identifies and studies the determinants of
trademark value. In particular, it focuses on trademark
characteristics that are related to the underlying brand and
on legally stipulated characteristics. To reveal the value
implications of the identified trademark characteristics, it
follows the idea that more valuable trademarks tend to be
protected for a longer period than less valuable
trademarks, provided that the benefits of this protection
exceed its costs. Thus, those characteristics that have a
positive association with the duration of trademark
protection should indicate more valuable trademarks. The
empirical analysis relies on studying trademark activities
in the U.S. pharmaceutical industry, largely owing to its
heavy reliance on product differentiation to compete in
the market. The results suggest that trademark
characteristics are an important predictor of trademark
value. At the same time, the value interpretation of some
characteristics depends on the stage of the trademark
protection lifecycle (that is, registration, maintenance, or
renewal) under consideration.
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We study the causal impact of invalidating marginally
valid patents during post-grant opposition at the European
Patent Office on affected inventors' subsequent patenting.
We exploit exogenous variation in invalidation by
leveraging the participation of a patent's original examiner
in the opposition division as an instrument. We find a
disciplinary effect of invalidation: Affected inventors file
significantly fewer patent applications in the decade after
the decision. The effect is entirely driven by a reduction
in low-quality filings, i.e., filings that examiners associate
with prior art that threatens the application's novelty or
inventive step. We do not observe shifts into national
patenting.
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The paper investigates the nature and impact of green
technological change. We focus on the search and impact
spaces of green inventions: we explore the knowledge
recombination processes leading to the generation of
inventions and their impact on subsequent technological
developments. Using a large sample of patents, filed
during the period 1980-2012, we employ established
patent indicators to capture the complexity, novelty and
impact of the invention process. Technological
heterogeneity is controlled for by comparing green and
non-green technologies within narrow technological
domains. We find that green technologies are more
complex and appear to be more novel than non-green
technologies. In addition, they have a larger and more
pervasive impact on subsequent inventions. The larger
spillovers of green technologies are explained only
partially by novelty and complexity.
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Patent thickets have been identified as a major stumbling
block in the development of new technologies, creating
the need to accurately identify thicket membership.
Various citations-based methodologies (Graevenitz et alL,
2011; Clarkson, 2005) have been proposed, which have
relied on broad survey results (Cohen et aL, 2000) for
validation. Expert evaluation is an alternative direct
method of judging thicket membership at the individual
patent level. While this method potentially is robust to
drafting and jurisdictional differences in patent design, it
is also costly to use on a large scale. We employ a natural
language processing technique, which does not carry
these large costs, to proxy expert views closely.
Furthermore, we investigate the relation between our
semantic measure and citation based measures, finding
them quite distinct. We then combine a variety of thicket
indicators into a statistical model to assess the probability
that a newly added patent belongs to a thicket. We also
study the role each measure plays, as part of creating a
prospective screening model that could improve
efficiency of the patent system, in response to Lemley
(2001).
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This study analyzes how researchers' degrees of freedom
in selecting patent counts influence econometrically
estimated policy effects. Using the evaluation of solar
energy policies as an example, we identify 51 strategies to
select solar patents from the literature resulting in 306
different solar patent counts, considering six common
quality levels of patents. We replicate two leading studies
in this literature and re-estimate their econometric models
using all of these patent counts. Our results demonstrate
severe uncertainty regarding sizes and even signs of key
policy effects, opening up the potential for p-hacking and
posing a fundamental challenge for evidence-based
policymaking. We recommend that more emphasis should
be devoted to patent selection procedures, including
careful sensitivity analysis regarding key assumptions,
such as search strategy and patent quality level. More
research is needed to develop common quality standards
in working with patent data.
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W

Emerging science and technology fields are increasingly
expected to provide solutions to societal grand challenges.
The promise of such solutions frequently underwrites
claims for the public funding of research. In parallel,
universities, public research organizations and, in
particular, private enterprises draw on such research to
actively secure property rights over potential applications
through patenting. Patents represent a claim to garner
financial returns from the novel outcomes of science and
technology. This is justified by the potential social value
promised by patents as they encourage information
sharing, further R&D investment, and the useful
application of new knowledge. Indeed, the value of
patents has generated longstanding academic interest in
innovation studies with many scholars investigating its
determinants based on econometric models. Yet, this
research has largely focused on evaluating factors that
influence the market value of patents and the gains from
exclusivity rights granted to inventions, which reflect the
private value of a patent. However, the patent system is a
socially shaped enterprise where private and public
concerns intersect. Despite the notion of the social utility
of inventions as a patenting condition, and evidence of
disconnection between societal needs and the goals of
private actors, less attention has been paid to other
interpretations of patent value. This paper investigates the
various articulations of value delineated by patents in an
emerging science and technology domain. As a pilot
study, we analyse patents in synthetic biology,
contributing a new analytical framework and
classification of private and public values at the
intersections of science, economy, and society. After
considering the legal, business, social and political
dimensions of patenting, we undertake a qualitative and
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systematic examination of patent content in synthetic
biology. Our analysis probes the private and public value
propositions that are framed in these patents in terms of
the potential private and public benefits of research and
innovation. Based on this framework, we shed light on
questions of what values are being nurtured in inventions
in synthetic biology and discuss how attention to public as
well as private values opens up promising avenues of
research in science, technology and innovation policy.
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