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ABSTRACT

This paper analyses the effect of strategic patenting on firm and competitor performance, produc-
tivity, innovative output and market concentration. Using a novel definition of strategic patenting,
this paper finds a positive effect of strategic patenting on market concentration. The results for
the patentee show a positive effect of profit growth, and positive but significantly smaller contri-
bution of strategic patenting to total factor productivity compared to novel technological patents.
In contrast, peers suffer from a decrease in total factor productivity, innovative output and both
profit and sales growth following strategic patenting by the focal firm. These findings suggest a
conflict between patent policies designed to promote innovation while still providing incentives for

the firms to capture market share and defend monopolistic positions.
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1 Introduction

In recent years, the benefits of patenting for the firm and market are no longer obvious. Prior
literature has focused heavily on the positive aspects of patents as an embodiment of the innovative
activity of the firm, leading to sales growth, job creation, and an increase in total factor productivity.
But this “bright side” of patenting is just one side of the coin, as firms can also benefit from the
“dark side” of patenting or the harm a new patent can do to a competitor in the same product
market space. Sometimes firms strategically patent for defensive reasons to specifically block or
harm a competitor. This phenomenon of so-called “strategic patenting” is still largely theoretical,
and its existence has yet to be demonstrated empirically in a general market setting. The goal of
this paper is to provide a more novel definition of strategic patenting, identify which firms tend to
engage in this type of patenting, and understand how they shape the industry environment.

This novel measure for defining strategic patents combines observations from Abrams et al.
(2013) on the non-linear nature of the relationship between the economic value of a patent and its
scientific value and Kogan et al.’s (2017) stock market-based measure of private value of innovation.
More specifically, strategic patents exhibit a negative relationship between forward citations and
their economic value as opposed to the positive relationship conventionally attributed to productive
(technological) patenting activity. More technologically valuable patents bring greater value to both
the innovating firm as well as the market through positive spillovers.

This paper has four core findings. First, when firms strategically patent to defend their market
position, overall market competition decreases following strategic patent issuance. Second, com-
pared to technological patents, strategic patents contribute less to increases in a firm’s total factor
productivity. Highly cited, high-value patents tend to be more radical in nature. These kinds
of patents increase a firm’s labor productivity and create positive spillovers for potential market
entrants and existing competitors. In contrast, a strategic patent derives value not from its contri-
bution to a firm’s technological improvement — be that through either product or process innovation
— but rather from protection it offers to previously granted technological patents. Third, strate-
gic patenting has a negative effect on profit growth, output, and total factor productivity of peer
firms. Fourth, strategic patenting following technological patents that are deemed “breakthrough”

generate greater firm profits than similar technological patents not protected by strategic patents.



These findings contribute to the following strands of research. First and foremost, this paper
extends the analysis of the effect of patenting on firm performance from the focal patenting firm to
its peers across industries. The extant literature on the impact of innovation defined by patenting
activity, focuses mostly on how it affects a firm’s own performance, equity price, and market
value (e.g., Pakes, 1986; Hall, Jaffe, and Trajtenberg, 2001; Kline, Petkova, Williams, and Zidar,
2019; Farre-Mensa, Hegde, and Ljungqvist, 2016; Balasubramanian and Sivadasan, 2011; Kogan,
Papanikolaou, Seru, and Stoffman, 2017). Of the papers examining the effect of firm’s patenting
on rival or peer firms, it is worth noting Austin (1993), whose analysis is limited to a sample
of biotechnology firms in the early 1990s. Additional works by Megna and Klock (1993), Jaffe,
Trajtenberg, and Henderson (1993), and Cockburn and MacGarvie (2011) examine R&D spillovers
but only on a subsample of industries. These studies conclude that firms may benefit from the
patents of rival firms, though there is evidence that patents can impose costs on these firms; the
main focus of this paper.

Second, this is the first paper to empirically demonstrate the impacts of strategic patenting on
the performance of the patentee, the patentee’s closest market peers, and overall market structure.
Previous literature on the strategic use of patents (e.g., Abrams, Akcigit, and Grennan, 2013;
Farrell and Shapiro, 2008; Noel and Schankerman, 2013; Hall and Ziedonis, 2001; Ziedonis, 2004;
Hegde, Mowery, and Graham, 2009; Galasso and Schankerman, 2010; Cockburn and MacGarvie,
2011; Von Graevenitz, Wagner, and Harhoff, 2011) examines either the theoretical implications of
strategic patenting or, on the empirical side, its effect on the subsequent patenting activity by the
firm and often within a specific technology class or industry. In contrast, this paper introduces a
novel definition of strategic patenting that allows for the examination of its effects across public
firms in all industries.

The rest of the paper is organized as follows. Section 2 describes the data and empirical setting,
including the methodology of constructing the economic value of innovation used in classifying
patents as strategic or technological. Section 3 outlines the empirical strategy, while Section 4

presents the main results, followed by conclusion in Section 7.



2 Empirical Setting and Data

The approach of identifying strategic patents among a firm’s patent portfolio relies on finding an
appropriate measure of their economic value. This section discusses the methodology of estimating
a return-based patent value introduced in Kogan et al. (2017). After describing the data focus shifts
to illustrating that this measure of patent value can consistently distinguish strategic patents from
technological ones. This is done by testing established observations in the literature about strategic
patent behavior. That is, strategic patents are more likely to be continuation and divisional patents
(Abrams et al., 2013). Finally, using this new definition of strategic patents, additional stylized
facts are presented on the types of innovations these patents tend to cover and which industries this
type of patenting activity has become most prevalent. Patent technological classification follows
Hall et al. (2001), where over 400 USPTO classes are aggregated into six main categories: Chemical,

Computers & Communications, Drugs & Medical, Electrical & Electronic, Mechanical, and Others.!

2.1 Motivation for Patenting: Strategic vs. Technological Patents

Patents play an important role in a firm’s value creation process. Owning a patent gives a
firm the exclusive right to make and sell its innovation within a specific market. Patent ownership
can be used by a firm to enter a profitable new market and attract extra revenue, thus positively
affecting its balance sheet, increasing profit margins, and leading to an overall increase in a firm’s
equity price and valuation. The direct source of income derived from patent ownership ranges from
licensing and ownership transfer to entering the litigation process with the purpose of obtaining
damages for infringement (Miele, 2000).

In addition to the direct profits that a firm can accrue from patent ownership, firms can also
derive an indirect benefit from the defensive nature of patents. In this context patents can be used
to deter competitors from operating or entering a patentee’s product market. The mere threat
of a patent infringement suit can lead to the delay of competitor entry into a new market. This
can negatively affect a competitor’s growth and overall competitive position within an industry.
For example, the number of patents filed within the same product market may decline following a

strategic patent.

IFor details on this aggregation see Hall, Jaffe, and Trajtenberg (2001).



While more valuable (technological) patents generate both direct (revenue increasing — produc-
tive value) and indirect (entrance deterring — strategic value) benefits to their owners, recent studies
(e.g., Abrams et al., 2013; Farrell and Shapiro, 2008; Noel and Schankerman, 2013) have shown a
resurgence of patents predominantly of a strategic nature. These are patents whose sole purpose
are to prevent subsequent entry into a given product market and thus protect the profits generated
by related technological patents issued by focal firms. They also tend to be mostly continuation ap-
plications, focused on a different aspect of the same technology, or divisional applications, focused
on a particular invention mentioned in the original patent.

An example of a continuation strategic patent is the “slide-to-unlock” patent by Apple issued
on October 2012, the third in the series of “slide-to-unlock” patents issued to the firm.? The initial
patents specified the “predefined path” of the movement on a screen to unlock the device, which
was an easy obstacle for competitors to overcome thereby avoiding patent infringement suits. This
newly issued patent, on the other hand, covers any uninterrupted movement on a touch-sensitive
display which leads to unlocking the device. Hence, this patent can be classified as strategic for two
reasons. First, it was effective in preventing other firms from using this design without licensing,
hence making Apple products superior and more desirable in the eyes of customers. Thus, this
patent helped shield the monopolistic profits the firm was deriving from previous technological
patents. Second, the patent did not contribute to further technological advancement since it was
not a breakthrough invention. The novelty of this particular invention, i.e., the slide-to-unlock
mechanism, had already been included in two previous patents, which was reflected in the low

number of forward citations the patent received compared to its predecessors.

2.2 Data and Sample Selection

To estimate the effect that strategic patents have on firms and industries, a dataset is con-
structed that combines information on individual patent applications, firm stock market returns,
balance sheet information and total factor productivity.

Data on U.S. patent applications, invention classifications, filing dates, publication dates, issue

dates, and patent numbers come from the public-use administrative data provided by the United

2See in http://ipassetmaximizerblog.com/strategic- patenting-part- 1-why-so-few-patents-create-business-value/
(January 24, 2014).


http://ipassetmaximizerblog.com/strategic-patenting-part-1-why-so-few-patents-create-business-value/

States Patent and Trademark Office (USPTO). The sample of patent applications used in this paper
were filed after November 29, 2000 and published by December 31, 2013. This period was picked
because this is when the USPTO began providing information on rejected patent applications in
addition to granted ones. The information on rejected applications is important because they are
used as a control group to compare the impact of strategic versus technological patent grants on
firm and peer performance. This dataset is merged with administrative data from the USPTO
Patent Application Information Retrieval (PAIR) to get patent examiner information (Kline et al.,
2019). Data on application assignee name and patent citations for granted patents are extracted
from Google Patents.

Following Wasi and Flaaen (2015) and Hall et al. (2001) each patent application is matched
to the respective firm that filed it based on probabilistic record linkage. This method uses the
name of the patent assignee and the name of the firm in the CRSP/Compustat Merged database.
Additionally, patent applications were classified into six broad technology groups following Hall
et al. (2001). Technology classes not previously attributed to one of the categories by Hall et al.
(2001) were manually added to one of the six categories.

To identify strategic patents from technological ones, patent application data are merged with
daily stock return data from CRSP.? Firm and peer profitability and performance data come from
the CRSP/Compustat Merged database. Following Hoberg and Phillips (2010, 2016) product
market competitors are defined using Text-based Industry Classification TNIC3. For the main
analysis only the top 50th percentile of closest product market competitors based on the product
description proximity score accompanying every firm pair in TNIC3 is used. An average patentee
in any given year has 40.48 close competitors?. All continuous variables are winsorized at the 5th
and 95th percentiles of their distributions. Financial variables are adjusted for inflation using the
CPI from the Bureau of Economic Analysis with 2014 serving as the base year.

Table 1 describes the construction of the final sample of patent applications linked to the

patenting firm’s balance sheet. The following restrictions are made to the final sample. First, all

3The definition of a strategic and technological patent is based on the private economic value, estimated using
the stock market return response to patent filing news from CRSP (Kogan et al., 2017), and scientific value of a
patent, proxied by its number of forward citations from USPTO. A strategic patent falls into the top 50th percentile
of the distribution of the private economic value and bottom 50th percentile of the distribution of scientific value. A
technological patent, on the other hand, has both high (top 50th percentile) economic and scientific patent value.

4Main results are robust to alternative definitions of competitor space, including the top 75 and top 90 percent
closest competitors (see Table 21 and Table 22).



patent applications that are not matched based on assignee name are dropped, leaving a sample
of only public firms. Second, the analysis is limited to utility patents (Kline et al., 2019). Third,
only applications filed by a single assignee are considered in order to avoid possible complications
related to joint ownership of patents. Finally, only companies that have at least five years of pre-
and post- filing outcomes are kept (similar to Dobbie and Song (2015); Kline et al. (2019)). These
restrictions leave a sample of 102,807 patent applications filed by 1,423 firms, out of which 57.11

-
percent were granted®.



2.3 Measures of Economic and Technological Value of Patents

We follow Kogan, Papanikolaou, Seru, and Stoffman (2017) and base the economic value of a
patent on a firm’s stock market response to a patent application announcement. The economic
value of patent j, or {;, is constructed as the product of market capitalization M; at t = —1, where
t is the date of patent filing and an estimate of stock returns related to a patent application filing,
E[v;|r;]. This product is weighted by the number of patents applied for by the firm during the same
day N;, and adjusted by the unconditional probability of a patent application being successful, 76

§=01- ff)_lj\lij[Uj!Tj]Mj (1)

The filing date of a patent is used as opposed to the granting date in order to control for the
value of patent applications that were eventually rejected (Kogan et al., 2017). To ensure that stock
returns only reflect patent announcement-related events, they are decomposed into patent-specific
and patent-unrelated components. Kogan et al. (2017) assumes that the private value of a patent
follows a normal distribution truncated at zero. This implies that for patenting firms patents have
a positive value.

The technological value of a patent, or its estimated knowledge contribution, is calculated by
the number of forward citations. Unfortunately, this variable suffers from a truncation problem.
That is, more recent patents tend to have fewer forward citations (Hall et al., 2001). To alleviate
this concern, we control for the time period over which the forward citations were measured. The
availability of citations data up to 2014 allows for the computation of forward citations over the
three-year period after patent filing”.

The evolution of strategic patenting over time is presented in Figure 4. There has been a steady

increase in the percentage of granted strategic patents across all technological categories from 2004

SFigure 1 shows the total number of patent applications grouped by technological category and year of patent
filing. The largest category is Computers & Communications. This figure also illustrates changes in patenting activity
year over year. One can observe a significant increase between 2001 and 2005 (32 percent) with a dramatic drop
(54 percent) over the following four years in the absolute number of patent applications filed within Computers &
Communications field. This trend was mimicked closely by patent filings in Electric & Electronic.

SCarley, Hegde, and Marco (2015) estimate this unconditional probability at 56 percent.

"Figure 2 illustrates the distribution of forward citations using both raw and truncated measures. As evident from
the figure, the distribution of raw citations is heavily skewed to the right, which is alleviated with the measure based
on a three-year window.



to its peak in 2008°.

By regressing the number of forward citations on patent value (as defined in Equation (1)) and
patent value squared, the inverted U-shape relationship between the economic and technological
value found in Abrams et al. (2013) can be replicated. These results are presented in Table 2. All
specifications control for year of filing, examiner art unit, and firm fixed effects. Standard errors
are clustered by examiner art unit and filing year. The measure of patent value is normalized to
unit standard deviation for ease of interpretation. Using the measure for patent value in Equation
(1), the positive relationship between value and forward citations remains across all specifications.
Moreover, the inclusion of a quadratic term, which is highly significant, does not lead to a deterio-
ration of the overall fit.

Hence, based on this nonlinear relationship between value and forward citations for high-value
patents, the following analysis will focus on the differences in the effect strategic patents have on
the patentee and its competitors in comparison to technological patents. A patent is defined as
strategic if it falls into the top 50th percentile of the distribution of economic value as measured by
Equation (1), and the bottom 50th percentile of the distribution of technological value (Balsmeier
et al., 2019). Likewise, a patent is defined as technological if it falls in the top 50th percentile of
the distribution of economic value and the top 50th percentile of the distribution of technological

value.

3 Research Design

The following model analyzes the effect that strategic patenting has on both the patenting firm

and its peers performance and productivity, y:

Yit = Bo+51-Xig—1+02- X_i—1+7-1(PatentGranted;;)+6-1(StrategicPatent;;)+a;+0j+€i0 (2)

where i denotes the patenting firm, {-i} is the portfolio of patenting firm peers, j is the examiner

art unit, ¢ is the year of patent filing, « is the effect of a patent being granted, ¢ is the effect of

8Figure 3 shows the total share of granted patents as well as the proportion of strategic versus technological
patents by technological category. The category Electrical & Electronic has the highest share of granted patents (70
percent), while the lowest share of granted patents is in the Drugs & Medical (30 percent). Besides Other, Computers
& Communications and Drugs & Medical are the two categories with the highest share of granted strategic patents.



a strategic patent being granted as opposed to other granted patents, X;; 1 is a vector of firm
controls including the previous year’s return on assets, cash flow, firm’s Tobin’s Q, sales volatility
and growth, and leverage. «; is a firm fixed effect, ;; is the examiner art unit by year of filing
fixed effect, and ¢;;; is noise.

This equation suffers from a potential endogeneity problem. Both the estimates of v and ¢
could be biased if the status of the patent (rejected or accepted) and its strategic characteristic are
correlated with unobservable characteristics of later firm outcomes: Ele;j¢|I(PatentGranted;j)] # 0
and E[e;;; | (StrategicPatent;;)] # 0. For example, at the time of filing, a firm might be of a higher
intrinsic quality, thus being able to both file for a more valuable patent and have it granted as a
novel innovation, and at the same time improve its future performance (Farre-Mensa et al., 2016).
Thus, it is possible that post-filing outcomes are determined simultaneously with the type of the
patent a firm files. This issue is solved by employing the matching technique used in Blackwell
et al. (2009), Angrist (1998), Card and Sullivan (1988), and Sarsons (2017).

The use of matching as an empirical tool helps to control for any confounding effects of pre-
treatment variables in the data. This improves the balance between the control and treated groups
by making them more similar in terms of their distribution of covariates. Coarsened-exact match
for granted and non-granted patents, as well as for strategic and other patents within the matched
granted subsample, was implemented. Starting with the sample of patent applications described in
Section 2.2 generates 102,807 distinct observations. The first exact matching between granted and
non-granted patents based on the year of patent application and its technological category. The
next match is a coarse match on the size of the patentee and economic value of the patent applica-
tion using an average of 25 bins for each variable. This procedure was repeated on a subsample of
granted patents only, matching between strategic and nonstrategic granted patents. Both matches
are completed with replacement of individual patents but each patent pair is only matched once.

The final matched sample is comprised of 8,858 granted — non-granted pairs, and 4,430 strategic —

9

non-strategic granted patent pairs

Table 3 Panel A presents the comparison between the economic values of the patent for the

9The choice of the matching criteria is based on the assumption that the examiner’s choice on which patents to
grant within application year, technological category, patentee size and economic value of innovation is random. The
placebo test results in Table 23 illustrate that random assignment of granted (and strategic) status within each group
leads to the disappearance of the results, thus showing that they are not driven by the selection of matching criteria.

10



control and treatment groups (i.e., strategic versus other patents and granted versus non-granted
patents). By construction there is no difference in the economic values of these patents across these
groups. At the same time, as in Panel B, strategic patents exhibit a significantly lower number of
forward citations within the matched sample, also by construction. Overall, Table 3 illustrates the
main goal of the matching procedure, which is to control for the economic value of a patent. This
process is important so as to avoid the performance effects of strategic patents being driven purely
by the higher economic values as opposed to technological and non-granted applications (i.e., in
general higher performing patents).

Finally, Table 4 presents summary statistics for the final samples grouped by type of issued
patent. All variables are calculated as firm averages over the five-year period preceding patent
filing. From Table 4, firms issuing strategic patents tend to have lower baseline profit, return
on assets, and growth opportunities as measured by Tobin’s Q, as well as being more financially
constrained by lower cash flows and higher leverage. At the same time, there is no significant

difference between the two samples in terms of sales, total assets, and R&D costs.

4 Results

4.1 Strategic Patent Characteristics

Prior to discussing the main results of the paper, this section presents a descriptive analysis
of characteristics of strategic and technological patents. First, the paper shows that firms are
more likely to engage in strategic patenting following a breakthrough innovation. To illustrate
this, Table 5 presents the results of the regression of the probability that a patent is of strategic
nature on an indicator variable whether the previously granted patent to the firm is a breakthrough
innovation (technological patent). Models (1) through (3) illustrate using the full sample of granted
patents that having a breakthrough patent increases the probability that the next patent will be
strategic by 6.44 to 8.45 percent. Models (4) through (6) repeat the analysis using the matched
sample, with respective probabilities being 10.64 to 12.72 percent.

Following Abrams et al. (2013), Table 6 shows the prevalence of continuing applications among
those issued for purely strategic reasons (i.e, to extend the patent protection of previously patented

technology). Panel A presents the estimates from Equation (2) using the full sample of high-

11



performing granted patents and a matched sample of granted patents in Panel B. The dependent
variables are indicators whether a particular patent is classified in the USPTO PAIR dataset as a
continuation (PAIR: CON) — Model (1), continuation in part (PAIR: CIP) — Model (2), divisional
patent (PAIR: DIV) — Model (3), or any one of these three mentioned before — Model (4). In Model
(1), the estimated coefficient on I(StrategicPatent;;), d, is significant and positive, suggesting that
strategic patents are more likely to be continuing applications as opposed to their technological
counterparts. This result can be explained by noting that the strategy of filing a continuation or
divisional patent is less beneficial for technological patents, as the marginal benefit of extending
patent prosecution is lower.

Next, using a similar model as Table 6, Table 7 reports results on the type of innovative search
strategies undertaken by the patenting firm. Model (1) shows that strategic patents, on average,
have a higher number of backward citations, indicating that a larger share of innovative search was
being performed in more well-developed and mature fields with rapid innovative growth (Abrams
et al., 2013; Balsmeier et al., 2017). Results in Models (2) and (3) signal a patentee’s tendency to-
wards engaging in exploitation of technologies within previously known areas of expertise, reflected
in the increased number of self-citations (citations of other patents owned by the same patentee)
and the increase in the probability that the patent was filed within a technological class previously
known to the firm (i.e., firm has at least one patent granted in this technological class since 1976).

The results discussed above — namely the higher probability of engaging in strategic patenting
following a breakthrough patent, the prevalence of continuation/divisional patents and patents both
within more developed mature fields and derived from previously known areas of firm’s expertise
— confirm that the newly introduced measure of strategic innovation based on the stock market
response to the patent application and number of forward citations is consistent with the purpose
and characteristics of strategic patenting described in the existing literature (e.g, Abrams et al.,

2013).

4.2 Effect of Strategic Patenting on Market Concentration

In this section the main results of this paper are presented, namely the effect of strategic
patenting on product market concentration. Table 8 shows the results of the estimation of Equation

(2) on a matched sample of top-performing patent applications using the baseline measure of
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product market concentration. The baseline Herfindahl-Hirschman Index, based on a firm’s net
sales and Hoberg and Phillips (2010) TNIC3 industry classification, is defined as:

Fy
HHI;; = s, (3)

i=1

where s?jt is the squared market share of firm 4, in industry j, at year t. Market share is computed
as the ratio of firm 7 sales to total industry j sales, and F} is the number of firms within the product
market. TNIC3 based HHI is firm specific in that each firm has a unique set of competitors in
each year. For the main analysis, the industry classification based on TNIC3 is used to determine
a firm’s closest peers that are likely to be affected by patent issuance based on the proximity
of the products offered by the firms within the market. The industry definition based on firms’
product description is important in this case given the importance of the hypothesis that strategic
patents prevent other firms from continuing to operate (or enter) into the same product market
as the patentee. Overall, TNIC3 provides a more accurate industry classification compared to SIC
or NAICS (Hoberg and Phillips, 2010, 2016). Alternative industry classifications are described
in Section 6.1. The coefficients of interest from Equation (2) are , which shows the effect of
technological patent granting on market concentration, while v + § shows the impact of strategic
patent issuance. The dependent variable are measures of market concentration (i.e., HHI in this
case) averaged over five post-filing years. All specifications control for filing year, examiner art
unit, and firm fixed effects. Standard errors are clustered by examiner art unit and filing year.

Model (1) presents the results from the baseline model, including only indicators related to
whether the patent application was granted, I(PatentGranted;;), whether the granted patent was of
strategic nature, I(StrategicPatent;;), and fixed effects. 4, or the coefficient on I(StrategicPatent;;)
is positive and significant equaling 0.0026. ~ or the effect of technological patent grant on market
concentration is negative and significant equaling —0.0020. Thus, the overall effect of strategic
patenting, v + J, remains positive and significant. Model (2) adds controls for firm level charac-
teristics (Xj;—1), while Model (3) incorporates respective peer firm controls(X_;;—1). All three
models suggest a significant increase in market concentration following strategic patent issuance.
Models (4) through (6) repeat the analysis using an alternative measure of market concentration,

namely the total number of product market peers. The results remain qualitatively the same; a
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decrease in the number of firm competitors following strategic patent issuance. In sum, these es-
timates are consistent with the stated purpose of strategic patenting: protection of market share

and prevention of entry into a product market.

4.3 Effect of Strategic Patenting on Total Factor Productivity (TFPR)

We next consider the contribution of strategic patenting to total factor productivity. While
technologically novel innovation leads to higher mark-ups and improvement in firm productivity,
thereby positively contributing to aggregate economic growth (Kline et al., 2019), strategic patent-
ing, on the other hand, does not have technological advancement as a main goal. On the contrary,
these patents are aimed at supporting and preserving monopolistic profits generated by previously
issued technological patents. Thus, by themselves these patents tend to be of intrinsically low
scientific value. Table 9 considers this gap between technological and strategic patents on total
factor productivity. The dependent variable in Table 9 follows Imrohoroglu, Ayse and Tiizel, Selale
(2014) and is defined as a revenue-based measure of total factor productivity, TFPR.'’

Model (1) includes only I(PatentGranted;j), I(StrategicPatent;;) and fixed effects. Model (2)
adds firm level controls. In both of these models coefficients on I(PatentGranted;;) are positive
and significant, which is consistent with a beneficial effect of innovative activity on a firm’s TFPR
(e.g., Kogan et al., 2017). Additionally, a strategic patent grant, v + ¢, leads to a 75.21 to 79.37
percent lower but still positive effect on TFPR compared to a technological patent. Thus, strategic
patents have a lower contribution to post-filing TFPR.

Models (3) and (4) consider the impact of patenting on competitor TFPR. Both coefficients ~
(effect of technological patent issue) and ¢ (effect of strategic patent grant relative to technological
patent) have the same signs as for the patentee: 7 is positive and significant, while ¢ is negative.
However, the overall effect of strategic patenting, J 4+ v is negative, and constitutes, on average,
2.6 (Model (3)) to 2.26 (Model (4)) percent drop in competitor TFPR. Conversely, technological
patenting leads to a quantitatively similar increase in competitor TFPR (2.3 and 2.92 percent
respectively). The magnitude of the results is consistent with previous research on the effect

of firm’s innovative output on total factor productivity (i.e., Kogan et al. (2017) show that one

) IOTEFPR is defined as a measure of the capital and labor effectiveness free of the effect of measured firm costs
(Imrohoroglu, Ayse and Tiizel, Selale, 2014).
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standard deviation increase in innovative output estimated using economic value of innovation is
associated with 2.3 percent increase in TFPR over the five years following a patent issue).

Thus, these results suggest that the presence of positive spillovers from technological patents on
the productivity of market competitors. Competitors appear to benefit from new technology and
knowledge created by the patenting firm despite their inability to use it without infringing or paying
licensing fees. On the other hand, strategic patent issuance appears to have a negative spillover
effect on competitors. These negative effects come from: a) a low TFPR effect from strategic
patents on the patenting firm itself, b) low technological knowledge spillovers from strategic patents
(reflected in low forward citations), and c) the highly defensive nature of these patents aimed at
pushing competitors out of a market.

Hence, as far as TFPR is concerned, technological patents lead to an increase of TFPR for all
firms within a product market, while strategic patents have only a negligibly positive impact on

the patentee’s own TFPR and a significant detrimental effect on the TFPR, of its competitors.

4.4 Effect of Strategic Patenting on Firm Performance

How does strategic patenting affect performance for the focal firm and their competitors? Pre-
vious studies have, generally shown a positive effect between a firm’s innovative activity and future
performance measured in terms of sales, profit, output, capital, employment and total factor pro-
ductivity (Kogan et al., 2017; Farre-Mensa et al., 2016), firm productivity and worker compensation
(Kline et al., 2019), and firm size, factor intensity, and scope (Balasubramanian and Sivadasan,
2011). Following Kogan et al. (2017), Table 10 presents the results of estimating Equation (4),
where the dependent variable, Y; ;1 -, is defined as the growth of the firm profits, sales, and cost of

goods sold (COGS) over the horizon 7 of one to five years post-patent filing:

logYirr —logYi =B + B1- Xip—1+ Po- X i1+ I(PatentGranted;;)+ @
4
0 - I(StrategicPatent;;) + o + 0j¢ + €
Results in Table 10 show that a technological patent grant has an immediate negative effect

on firm profit growth that appears to persist over the following four years. Strategic patents,

on the other hand, exhibit a long-run positive increase in profit growth in later years (i.e., years
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four and five). Hence, a focus on novel technologies puts a short-term strain on profit growth,
while at the same time generating positive product market spillovers. This combination leads to
dilution of monopolistic profits of the patentee. Panel B considers sales growth as the dependent
variable. Neither patent type — technological or strategic — has a statistically significant effect on
sales growth. These results imply that the changes in profit growth are not coming from changes in
sales. Instead, the main mechanism behind this change in patentee profit growth appears to come
from changes in COGS, as illustrated in Panel C.

Technological patent issuance () has a significant positive effect on COGS growth over the
following five years, while the effect from strategic patent grant (v + J) is negative and significant
in the long run (i.e., years four and five). Thus, the fluctuations in profit growth identified in Panel
A appear to come through the cost channel. Focusing of novel technologies seems to put a strain
on profitability by increasing the COGS. Interestingly, strategic patents have a limited effect on a
firm’s costs due to their lack of intrinsic scientific value. Moreover, the gradual decrease in COGS
growth over the following years can be attributed to increased monopolistic power of a patentee
within a product market.

While Table 10 illustrates the positive effect of strategic patenting on focal firm performance,
Table 11 demonstrates that same strategic patenting has a negative spillover effect on competitor
performance. Overall, the analysis in Table 11 shows a significant but short-lived, two-year, negative
effect of focal firm strategic patenting on the average growth rate of competitor profits. This
appears to be followed by a long-term negative effect from technological patenting. A similar trend
is observed for competitors’ sales growth, providing support to the idea of market share capture by
the patentee through strategic patent issuance.

Panel C of Table 11 examines the relationship between the type of innovative activity by a focal
firm and their closest competitors’ COGS. The effect is similar to the one observed for the patentee
itself (Panel C, Table 10): an increase in the COGS following the issuance of technological patents,
and a decline in the COGS following an issuance of strategic patents. Despite the same direction
of the sign on the COGS growth for the focal firm (Panel C, Table 10) and competitors (Panel C,
Table 11), the underlying mechanisms are different, especially for strategic patents. Technological
patents, for example, provide positive knowledge spillovers through which the firm may access new

technologies, thereby potentially increasing COGS growth. At the same time, however, strategic
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patenting leads to a decline in COGS growth that appear to be a direct consequence of the decrease
in sales growth as the result of the patentee pushing its competitors out of their product market.
Profit and output growth results are in line with the aggregate estimates of the contribution of
innovation to firms’ profit and output growth from Kogan et al. (2017) — 0.8 percent increase in firm
growth and 0.1 percent in firm output (compare to 0.5 and 0.09 percent in this paper, respectively,

for five year growths).

4.5 Effect of Strategic Patenting on Competitor Innovative Activity

In Section 4.1, I established that strategic patents are more likely to be continuation patents.
In this section I focus on how strategic patenting by the firm affects its competitors’ innovative
search and activity. For this analysis I follow Manso et al. (2018) and utilize multiple measures of
innovation for dependent variables. As in the previous analysis there variables are averaged over
five post-filing years. The first measure is R&D expenditures divided by total assets and captures
a competitor’s innovative input. Second, the number of patent applications and grants are used to
measure competitor output. Finally, prior competitor patenting by technological class is used as an
indicator for the type of innovative search the firm is conducting (exploration versus exploitation).
A firm patent is defined as explorative if at least 70 percent of its citations are not derived from
the firm’s existing patent stock within the last five years (Manso et al., 2018).!! As in the previous
analysis, all of the competitors’ outcomes and controls are computed as equally weighted averages
over all of the patentees’ competitors within the same TNIC3 defined industry.

Results are presented in Table 12. One of the main goals of a strategic patent is to stifle
further innovative activity in the field, and we indeed observe this effect. More specifically, we find
a negative impact (3.11 percent decrease) of strategic patent issue on the number of competitor
patents filed the following five years. At the same time, however, there is no significant effect
on the average number of competitor patents grants. This can be possibly explained by: a) an
absence of deterioration in the quality of competitor patents, or b) independence of the examination
procedure of the competitor patents from focal firm patents. Though we observe a decrease in
innovative output by competitors, there is a significant increase in competitor expenditures on

R&D. Combined with the results on fewer competitor patent filings and patents becoming less

" The results are robust to using 80 or 90 percent cut-offs.
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explorative, one can conclude that strategic patent issuance has made it harder for competitors to
produce follow-on innovation.'”? As competing firms shift away from a product market, they are
forced into other markets that do not clash with the patentee’s strategic patent area of market

dominance.

5 Heterogeneous Effects

5.1 The Role of Technological and Product Proximity Within Peer Groups

If the main goal of strategic patenting is to protect a firm’s monopolistic position by preventing
competitors from innovating and operating in the same area, then we would expect a differential
response depending on how close the competitors are to the patentee in technological space exposure
and their product market proximity. Following Bloom et al. (2013) and Jaffe (1986), I construct
two measures of technological and product proximity. Technological proximity, T'F;;, between firms

i and j is defined as:

(KGK?)
(KGEK])Y2 (K K))Y?

TF;; = (5)

where K is the vector of average shares over the last five years of a firm’s i patents within each
technological class. Similarly, following Equation (5), I calculate product proximity using the vector
of average shares over the last five years of a firm’s ¢ sales within their four-digit SIC industry.

To test the impact of technological and product proximity on strategic patent issue, I allocate all
patentee’s competitors into two groups, Low and High, depending on whether the proximity score
(technological or product) of the firm with this competitor is below or above the year’s sample
median. I then rerun the baseline estimation of Equations (2) and (4) on competitors’ outcomes;
these result are reported in Table 13, 14 and 15. Table 13 presents results for competitors’ total

factor productivity and R&D expenditures, Table 14 for competitors’ performance growth'?, and

12Recent literature finds limited or no evidence that patent issue hinders follow-on innovation (e.g, Williams,
2013; Sampat and Williams, 2019; Galasso and Schankerman, 2015), despite the common concern among patent law
practitioners. The strategic patent effect presented in this paper may be a first step in reconciling these two opposing
views: that is, the described negative effect could only be an attribute of patents of specific type (i.e., strategic), and
not of the patenting practice in general. But this discussion is outside the scope of the current study.

13For the sake of conciseness I present the results of the growth over the two years following the patent application
filing, since this is the time period over which the original results in Table 11 were most pronounced; this is likely
due to the timing of the patent application’s publication, which happens 18 months after the filing, thus making the
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Table 15 for the effect of competitors’ innovative activity.

One can observe that the results of the effect of strategic patenting on competitors’ produc-
tivity and performance are stronger within more technological and product-diverse industries (the
coeflicient estimate on I(StrategicPatent;;) is negative and significant for the Low-group only on
TFPR (Models (1) through (4) in Table 13) and two year profit and sales growth (Panels A and
B in Table 14), while it is positive and significant for the effect on R&D expenditures (Models
(5) through (8) in Table 13). One possible interpretation of this result is that strategic patenting
prevents distant competitors — in terms of technological and product similarity within the product
market — from extending their business operations into a patentee’s specific technology and product
space. This potentially limits competitors’ options for growth out of their own product market.

As for the type of innovative search and the effect of strategic patent issue on innovative output,
similar trends are present for product proximity; results are stronger for competitors that are more
distant in product space (Panel B, Table 15). There is no heterogeneity in terms of the effect of
technological proximity on the number of granted patents, nor on the number of explorative patents
(negative and significant for both Low and High samples). However, technologically close firms
suffer more in terms of a decline in the number of patents filed as well as a decline in the number of
patents filed within the previously known technological classes. This result supports the main idea
behind strategic patenting — preventing follow-on innovation within the same technological class of

the patentee.

5.2 The Role of Patentee’s Level of Technological Advancement

While the previous section examines the role of technological and product proximity, in this
section I focus on an additional dimension of heterogeneity based on the level of technological ad-
vancement of the patentee. This helps answer the question: What types of firms tend to benefit the
most from strategic patents? Following Aghion et al. (2005), T classify firms as either technological
leaders or laggards. A firm is classified as a technological “leader” if its technological gap is lower
than the median value in a focal year, signaling that the firm is closer to the technological frontier
firm. If the gap is larger than a focal year’s median value, then the firm is classified as a “laggard”.

The technological gap for each firm is calculated as:

pending patent’s existence public knowledge.
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Gap; = (TFPpy —TFP;4)/TF Pry (6)

where F' (for “frontier”) is the firm with the highest total factor productivity within the industry
defined by TNIC3 in year t.

Table 16 presents results from Equation (2) separately estimated for the subsamples of techno-
logical leaders and laggards for market concentration (Models (1) and (2)), number of competitors
(Models (3) and (4)), and effect on competitors’ total factor productivity (Models (5) and (6)) and
R&D expenditures (Models (7) and (8)). The effect of strategic patenting on market concentration
and number of firms within the same product market is statistically significant for laggard firms
(Models (1) and (3)), but not leader firms (Models (2) and (4)). These striking results suggest that
laggard firms benefit the most from defensive patents. This implies these firms may not otherwise
be able to compete successfully in the race of novel innovative ideas with their product market
competitors. As such, they appear to be resorting to strategic patenting to protect their market
share.

Finally, there is no difference in the effect of strategic patenting by either leader or laggard
firms on competitor total factor productivity. In both cases, there is a significant negative effect
on competitor productivity following strategic patent grants. As for innovation inputs by com-
petitors, there is a significant increase in R&D expenditures if the strategic patent is granted to a
technological leader. Competitors experience hits to sales and productivity when competing with
a market leader thereby forcing them to spend more on innovative activity in an attempt to regain

their footing.

6 External Validity

This section is devoted to robustness checks to ensure the validity of the prior results. I will
focus on two potential concerns related to the analysis: (1) the definition of competitor firms, and

(2) the thresholds for classifying patents as either strategic or technological.
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6.1 Alternative Definition of Competitor Firms

The main analysis of this paper uses the Text-based Industry Classification (TNIC3) introduced
by Hoberg and Phillips (2010). A firm’s closest competitor is defined based on the product sim-
ilarity score using product descriptions available from SEC 10-K filings. The authors show that
the TNIC3 classification system is superior to classification based on three-digit SIC codes. The
concern is whether TNIC3 is a reasonable classification system to capture the areas of technological
competition between firms. Thus, the first robustness check reconsiders the main results with alter-
native industry classifications. Similar to Ozoguz et al. (2018), by repeating the analyses in Table 8,
9 and 11 are replicated using three-digit SIC codes and randomly assigned industry classifications.

First, I present the results of the effect of strategic patent filing on market concentration using
three-digit SIC codes. Models (1) to (3) of Table 17 shows that regardless of regression specification
(fixed effects only, firm level controls, and peer level controls), the positive effect of strategic patent-
ing on market concentration remains independent of the approach used in identifying competitors.
Models (4) to (6) provide falsification tests. For each patentee, I identify ”pseudo-competitors”
by generating a random sample of firms from other industries and assign them as the focal firm’s
competitor (Ozoguz et al., 2018). As expected, there is no significant effect of having a strategic
patent granted to the firm on the composition and concentration of such a pseudo-industry.

The same analysis is repeated in Table 18 and Table 19 and examines the effect of strategic
patenting on competitor total factor productivity and performance. As with the market concen-
tration findings, these results remain unaffected by the change in industry classification in terms
of their significance and direction of the sign. Likewise, the falsification results show no significant

effect of a firm’s own patenting activity on randomly selected market participants.

6.2 Strategic vs. Technological Patents Definition Thresholds

Heretofore the paper relies on the definition of a strategic patent as one that falls into the top
50th percentile of economic value measured by Equation (1) and the bottom 50th percentile of
scientific value estimated by forward citations. Table 20 presents the results of the baseline regres-
sion, Equation (2), for the effect of strategic patenting on market concentration using alternative

cut-offs to classify patents as either strategic or technological. The models include the top and
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bottom 40/30/20 and 10 percent (Model (1) to (4)) and the top 40 and bottom 60 percent (Model
(5)), top 30 and bottom 70 percent (Model (6)), top 20 and bottom 80 percent (Model (7)), and
top 10 and bottom 90 percent (Model (8)). There is a positive and significant effect of strategic
patent grant on market concentration across the spectrum of cut-offs. The only exceptions is the
most restrictive one (10 percent in Models (4) and (8)) where the share of strategic patents in the

sample is extremely small — 3.74 and 2.70 percent, respectively.

7 Conclusion

In this paper, I introduce a new way of classifying patents as strategic (purely defensive) and
technological (productive). I show that, consistent with previous research, strategic patents are
more likely to fall into continuation and divisional categories, and are more likely patents generated
within well-established and previously known technological areas to a firm. Using a new-market
based measure of patent classification, I estimate the impact of firm-level strategic patenting on
market concentration, focal firm and competitor productivity and performance, and competitor
follow-on innovative activity. I find that, compared to novel technological patents, strategic patents
lead to an increase in firm product market concentration. This result is further confirmed by a
corresponding decrease in the number of competitors in the market following a strategic patent
grant.

Next, I find that strategic patent grants lead to an increase in focal firm profit growth. There
is a much lower, though still positive, impact on the revenue-based total factor productivity of
the firm. I find evidence that strategic patents can have a harmful impact on a firm’s closest
competitors. There is a significant decrease in average sales and profit growth, as well as a decrease
in competitor productivity, along with a drop in innovative activity. There also appears to be a
shift in a competitor’s innovative search strategy towards exploitation of their previously existing
knowledge pool in response to focal firm patenting activity in new technological classes.

The results are conditional on the sample of active well-established public firms with at least
ten years of performance data on Compustat. The inclusion of younger earlier stage public or
private firms into the analysis might reduce the magnitude of the results of strategic patenting

on firm’s and its peers market concentration and performance as the benefit of issuing a strategic
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patent for younger firms could be smaller and affect the competitive environment less due to yet
less well-established firm’s market share that a patent issued for strategic purposes could protect
(especially if the firm is competing with other well established firms within the same technological
area). Examining the effect of strategic patents on private small firms is outside the scope of this
study.

These results support the main purpose of strategic patenting — to protect a firm’s market
and prevent competitor entry. This paper provides new evidence on the detrimental effect of a
specific type of patent activity on innovation, and thus potentially on aggregate economic growth.
The estimates presented in this paper suggest that patentees have a greater incentive to file such
defensive patents relative to technological ones. This potentially compromises product market
structure and leads to an increase in concentration at the expense of technological progress. The
implications of these results are especially important and should considered during the patent
examination process. The patent examination office should enforce stricter rules to allow only
truly innovative patents to be granted, thus preventing firms from exploiting the patent system by
undertaking aggressive campaigns of strategic patenting.

Finally, a limitation of this paper’s analysis is that it is yet impossible to establish ex-ante the
type of patent that a firm has filed for. Thus, this paper should be viewed as the first step towards

identifying the impact of strategic patenting on the market and its participants.
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8 Figures and Tables

Figure 1. Distribution of Patent Applications by Technological Categories
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Notes: This graph plots the total number of patent applications by year of filing for each of the six technological
categories as in Hall et al. (2001): Chemical, Computers & Communications, Drugs & Medical, Electrical & Electronic,
Mechanical, and Others.
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Figure 2. Average Forward Citations by Year of Filing
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Notes: This graph plots the mean patent forward citations by year of patent application filing using the total number
of forward citations received by the patent calculated as of December 2014 (total forward citations) versus the number

of forward citations over the three years following the filing of the patent.
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Figure 3. Share of Granted, Strategic and Technological Patents by Technological Categories
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Notes: This graph plots the percentage of granted patents (out of the total number of applications filed across all
sample years) vs. the shares of strategic vs. technological patents among the granted applications only for each of
the six technological categories as in Hall et al. (2001). A patent is classified as strategic (technological) if it falls into
the top 50th percentile of economic value as measured by Equation (1), and bottom (top) 50th percentile of scientific
value measured by forward citations.
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Figure 4. Share of Strategic Patents Granted by Technological Categories
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Notes: This graph plots the share of strategic patents (out of the total number of granted applications) by year of filing
for each of the six technological categories as in Hall et al. (2001). A patent is classified as strategic (technological) if
it falls into the top 50th percentile of economic value as measured by Equation (1), and bottom (top) 50th percentile
of scientific value measured by forward citations.

33



Table 1. Sample Construction

Application-assignee pairs  Applications Assignees

Panel A: USPTO Sample

Full sample (applications filed, 1910-2014) 9,231,170
Published between 2001 and 2013 3,622,547
Utility application 3,618,310
Non-missing assignee 2,020,837 1,938,922 287,632

Panel B: USPTO-Compustat merge

Assignee is a public firm (matched to PERMNO) 651,112 478274 4530
Filled by single assignee 387,380 387,380 4432
Non-missing TNIC3 industry classification 210,004 210,004 2127
At least 5 years of pre- and post- filing outcomes 102,807 102,807 1423
Panel C: Final sample composition Frequency Percent
% non-granted patents 44,120 42.90%
% granted patents 58,717 57.10%
% strategic patents 16,074 27.38%
% nonstrategic patents 42,643 72.62%

Notes: This table shows the construction of the final sample used in the analysis. I start with selecting the patent
applications for which the publication date is available (applications filed after November, 29 2000 and published
before December, 31 2013). Secondly, I limit the analysis to utility patents only. Each patent application is then
matched to the respective public firm that owns the patent based on probabilistic record linkage (Wasi and Flaaen,
2015; Hall et al., 2001) using the name of the patent assignee and the name of the firm in CRSP/Compustat Merged
database. I focus only on applications filed by a single assignee to avoid the possible complications related to the joint
ownership of a patent. Finally, I only keep companies that have at least five years of pre- and post-filing outcomes
to make sure there are enough observations covering the post-filing and post-granting period for the subsample of
granted patents.
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Table 2. Effect of Private Value of Innovation on Forward Citations

Forward citations vs. Patent value

Level of patent value winsorization
1% 5% 10%
€] 2 3 “ (%) (6)
Patent value  0.125%** (0.3026*** (.123%** (.3325%** (.126%** (.3700%***
(0.031)  (0.0991)  (0.028)  (0.1047)  (0.029) (0.1099)

Patent value? -0.1839%* -0.2015%* -0.2250%*
(0.0798) (0.0789) (0.0815)

Observations 58402 58402 58402 58402 58402 58402

Adjusted R> 0356 0.356 0.356 0.356 0.356 0.356

Notes: This table shows regression results for the number of forward citations on the economic value of a patent and
the value of the patent squared. The economic value of a patent is constructed using Equation (1). The number
of forward citations are measured over the five year period after patent grant. The table uses the data on the full
sample of granted patents, taking into account the sample restriction criteria described in Section 2.3. The economic
value of a patent is normalized to unit standard deviation and winsorized at the top and bottom 1, 5 or 10% level for
Models (1) and (2), Models (3) and (4), and Models (5) and (6) respectively. Patent value is scaled to unit standard
deviation. All specifications control for filing year, examiner art unit, and firm fixed effect. Standard errors are
clustered at examiner art unit by year of filing, and are reported in parentheses. Levels of significance: ¥10%, **5%,
and ***1%.
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Table 3. Granted versus Non-Granted and Strategic versus Technological Patents

Matched patent characteristics

Panel A: Economic value of patent

Strategic patent Technological patent  Diff  P-value

Mean 0.6246 0.6062 0.0184 0.0526
SD (0.4396) (0.4514)
N 4,428 4,430

Granted Not Granted Diff  P-value
Mean 0.6113 0.6154 -0.0041 0.7282
SD (0.4502) (0.4456)
N 8,858 8,858

Panel B: Forward citations

Strategic patent Technological patent  Diff  P-value

Mean 0.5392 7.5524 -7.0131  0.000
SD (0.7646) (7.2986)
N 4,428 4,430

Notes: This table shows summary statistics for the economic value of patents (Equation (1)) and their scientific value
(forward citations) for the matched sample by application status (granted versus non-granted) and by patent type
(strategic versus technological). The samples are matched on year of patent filing and patent category, and they
are matched coarsely on the economic value of the patent and the firm’s baseline sales (averaged over five pre-filing
years). Patents are classified as either strategic and technological. Strategic patents are defined as those that fall in
the top 50th percentile of economic and bottom 50th percentile of forward citation distribution, while technological
patents are defined as those that fall in the top 50th percentile of both economic value and forward citations. The
economic value of patents and their forward citations are normalized to unit standard deviation and winsorized at
5% using annual breakpoints.
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Table 5. Strategic Patent Characteristics — Breakthrough Innovation Follow-on

Dependent variable: I(strategic patent,)
Full sample Matched sample
(€)) 2 (€) 4 (&) Q)
I(Breakthrough patent;.;) 0.08449%%*  (0.06355%**  (.06442%** 0.12719%*%*  0.10930*** 0.10638***
(0.00629) (0.00646) (0.00652) (0.01077)  (0.01095) (0.01094)
Firm level controls N Y Y N Y Y
Peer firm averages controls N N Y N N Y
Year, Art Unit, Firm FE Y Y Y Y Y Y
N. 51242 51242 51031 15215 15215 15160
Adjusted R? 0.102 0.117 0.122 0.053 0.063 0.066

Notes: This table reports regression results for the probability of the patent being strategic on an indicator variable
if the previously granted patent to the firm is a breakthrough innovation (technological patent). The results are
estimated on the sample of top-performing patents using both full (non-matched) and matched samples. Patent
applications are classified as top-performing if at the date of patent filing the economic value of the patent is higher
than the year’s median. The patent is classified as strategic (technological) if it falls into the top 50th percentile
of economic value as measured by Equation (1), but bottom (top) 50th percentile of scientific value (measured by
forward citations). All specifications control for filing year, examiner art unit, and firm fixed effect. Standard errors
are clustered at examiner art unit by year of filing, and are reported in parentheses. Levels of significance: *10%,
**5%, and ***1%.
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Table 6. Strategic Patent Characteristics — Continuation Patents

Dependent variable: ~ Continuation (CON) Cont. in part (CIP) Divisional (DIV) CON+CIP+DIV

(@) 2 (€)) “
Panel A: Full sample
I(strategic patent) 0.0258%** 0.0026 0.0194*** 0.0425%**
(0.0041) (0.0025) (0.0032) (0.0049)
N 51242 51242 51242 51242
Adjusted R? 0.073 0.043 0.065 0.087
Panel B: Matched sample
I(strategic patent) 0.0204*** -0.0045 0.0142%** 0.0294***
(0.0071) (0.0046) (0.0059) (0.0087)
N 14283 14283 14283 14283
Adjusted R? 0.076 0.047 0.057 0.074

Notes: This table reports regression results for the probability of the patent being a continuation (USPTO PAIR:
CON - continuation, CIP — continuation in part) or divisional patent (USPTO PAIR: DIV) on an indicator variable
of patent strategic status. The results are estimated on the sample of top-performing patents using both full (non-
matched) and matched samples. Patent applications are classified as top-performing if at the date of patent filing the
economic value of the patent is higher than the year’s median. The patent is classified as strategic (technological) if
it falls into the top 50th percentile of economic value as measured by Equation (1), but bottom (top) 50th percentile
of scientific value (measured by forward citations). All specifications control for filing year, examiner art unit, and
firm fixed effect. Standard errors are clustered at examiner art unit by year of filing, and are reported in parentheses.
Levels of significance: *10%, **5%, and ***1%.

39



Table 7. Strategic Patent Characteristics — Self- and Backward Citations

Dependent variable: Backward citations Self-citation Known class patent

@) 2 3
Panel A: Full sample
I(strategic patent) 4.7751%** 1.3794%**  (.6812%**
(0.2713) (0.0626) (0.0057)
N 51242 51242 51242
Adjusted R? 0.058 0.051 0.529
Panel B: Matched sample
I(strategic patent) 3.4105%** 1.0603***  (,5948%**
(0.4776) (0.1087) (0.0085)
N 14283 14283 14283
Adjusted R? 0.032 0.056 0.381

Notes: This table reports results for measures of innovation search strategies on an indicator of patent strategic
status. The results are estimated on the sample of top-performing patents in the full (non-matched sample) and
matched sample. Patent applications are classified as top-performing if at the date of patent filing the economic value
of the patent is higher than the year’s median. A patent is classified as strategic (technological) if it falls into the top
50th percentile of economic value as measured by Equation (1), but bottom (top) 50th percentile of the distribution
of scientific value (measured by forward citations). Model (1) dependent variable is the total number of backward
citations. Model (2) regresses the total number of self-citations. In Model (3) the dependent variable is an indicator
if the firm already has a patent granted within the same technology class (back to 1976). All specifications control
for filing year, examiner art unit, and firm fixed effect. Standard errors are clustered at examiner art unit by year of
filing, and are reported in parentheses. Levels of significance: ¥*10%, **5%, and ***1%.
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Table 8. Strategic Patent Effect on Market Concentration

Dependent variable: HHI (TNIC3) Number of competitors
€)) (2 3) “ (5) (6)

I(granted patent) -0.0020**  -0.0018*  0.0004 -0.0864 -0.0040 -0.0017

(0.0009) (0.0009) (0.0008) (0.1579)  (0.1399)  (0.1343)
I(strategic patent) 0.0026***  0.0026*** 0.0021*** -0.2989** -0.2734** -0.2721%%*

(0.0008) (0.0007) (0.0007)  (0.1471)  (0.1360)  (0.1325)
Firm level controls N Y Y N Y Y
Peer firm averages controls N N Y N N Y
Year, Art Unit, Firm FE Y Y Y Y Y Y
Mean of outcome variable 0.19 0.19 0.19 40.48 40.48 40.48
N. 15166 15166 15111 15049 15049 14994
Adjusted R? 0.931 0.934 0.943 0.972 0.976 0.977

Notes: This table shows the results from Equation (2) of the impact of the strategic patent issue on the patentee
using the matched sample. The sample is matched on the year of patent filing and patent category, and it is matched
coarsely on the economic value of the patent and the firm’s baseline sales (averaged over five pre-filing years). A
patent is classified as strategic (technological) if it falls into the top 50th percentile of economic value as measured by
Equation (1), but bottom (top) 50th percentile of the distribution of scientific value (measured by forward citations).
Models (1), (2) and (3) report the effect of technological and strategic patent grant on post-filing HHI based on TNIC3
industry classification and measured in Equation (3). Compared to Model (1), Model (2) adds firm level controls
from Table 4. Model (3) adds the respective competitor firms controls to the regression. Competitor firms are defined
as the top 50th percentile of closest peers using the TNIC3 industry classification. The controls for competitors are
calculated as equal-weighted averages. Models (4), (5) and (6) repeat the analysis using the number of competitors
within the firm’s product market as a dependent variable. All specifications control for filing year, examiner art unit,
and firm fixed effect, as well as the baseline measure of the dependent variable (calculated over the five pre-filing
years). Standard errors are clustered at examiner art unit by year of filing, and are reported in parentheses. Levels
of significance: *10%, **5%, and ***1%.
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Table 9. Strategic Patent Effect on Firm’s and Competitors’ Productivity

Dependent variable: Total factor productivity (TFPR)
Patenting firm Competitors
@) (2) 3) “)
I(granted patent) 0.0044**  0.0047*** 0.0046* 0.0058**
(0.0017)  (0.0017) (0.0027) (0.0025)
I(strategic patent) -0.0035**  -0.0035%* -0.0098***  -0.0104***
(0.0016)  (0.0016) (0.0024) (0.0022)
Firm level controls N Y N N
Competitor controls N N N Y
Year, Art Unit, Firm FE Y Y Y Y
Mean of outcome variable 0.40 0.40 -0.20 -0.20
N. 14491 14423 14383 14333
Adjusted R? 0.820 0.989 0.548 0.594

Notes: This table shows the results from Equation (2) of the impact of the strategic patent issue on both patentee’s
and competitors’ total factor productivity using the matched sample. The sample is matched on the year of patent
filing and patent category, and it is matched coarsely on the economic value of the patent and the firm’s baseline
sales (averaged over five pre-filing years). A patent is classified as strategic (technological) if it falls into the top 50th
percentile of economic value as measured by Equation (1), but bottom (top) 50th percentile of the distribution of
scientific value (measured by forward citations). This table reports the effect of technological and strategic patent
grants on post-filing revenue-based total factor productivity (TFPR) as in imrohorog‘lu7 Ayse and Tiizel, Selale
(2014). Models (1) and (2) show the effect on patenting firm TFPR. Compared to Model (1), Model (2) adds firm
level controls from Table 4. Models (3) and (4) repeat the analysis for the firm’s competitors. Competitors are defined
as the top 50th percentile of closest peers using the TNIC3 industry classification. Both the dependent variable and
controls for competitors are calculated as equal-weighted averages. All specifications control for filing year, examiner
art unit, and firm fixed effect, as well as the baseline measure of the dependent variable (calculated over the five
pre-filing years). Standard errors are clustered at examiner art unit by year of filing, and are reported in parentheses.
Levels of significance: *10%, **5%, and ***1%.
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Table 10. Effect of Strategic Patenting on Patenting Firm Performance

Patenting Firm Horizon

Growth over ¢ years ly 2y 3y 4y Sy
Panel A: Profit growth
I(granted patent) -0.0061*** -0.0044**  -0.0041**  -0.0044*  0.0001
(0.0017) (0.0021) (0.0020) (0.0025) (0.0019)
I(strategic patent) 0.0039%** -0.0004 0.0025 0.0065*** (0.0052%**
(0.0018) (0.0021) (0.0019) (0.0023) (0.0019)
Panel B: Sales growth
I(granted patent) -0.0003 0.0005 -0.0004 -0.0017 -0.00005
(0.0015) (0.0017) (0.0016) (0.0017) (0.0014)
I(strategic patent) 0.0011 -0.0021 -0.0005 0.0006 0.0009
(0.0014) (0.0014) (0.0013) (0.0015) (0.0012)
Panel C: COGS growth
I(granted patent) 0.0069***  0.0110***  0.0071***  (0.0044* 0.0071***
(0.0025) (0.0025) (0.0022) (0.0025) (0.0023)
I(strategic patent) -0.0029 -0.0082%**  -0.0070*** -0.0059%*  -0.0073%**
(0.0026) (0.0026) (0.0024) (0.0026) (0.0025)
Mean of variables
Profit growth -0.0116 -0.0187 -0.0184 -0.0227 -0.0323
COGS growth 0.0101 0.0137 0.0243 0.0304 0.0344
Sales growth -0.0020 -0.0019 0.0021 0.0056 0.0013
Firm level controls Y Y Y Y Y
Year, Art Unit, Fim FE Y Y Y Y Y
N. 14482 14433 14289 14069 13909

Notes: This table reports the estimates of Equation (4) for firm profit, sales, and COGS growth over the horizon
of one to five years (all variables are scaled by firm’s total assets). Profit is measured as sales minus COGS. All
specifications control for filing year, examiner art unit, and firm fixed effect, as well as firm controls as in Table 4
and the baseline measure of the dependent variable (calculated over the five pre-filing years). Standard errors are
clustered at examiner art unit by year of filing, and are reported in parentheses. Levels of significance: ¥*10%, **5%,

and ***1%.

43



Table 11. Effect of Strategic Patenting on Competitor Performance

Competitors' Horizon

Growth over ¢ years ly 2y 3y 4y Sy
Panel A: Profit growth
I(granted patent) 0.0007 0.0012 -0.0068*  -0.0080** -0.0071**
(0.0025)  (0.0030) (0.0035)  (0.0033)  (0.0032)
I(strategic patent) -0.0029 -0.0079%**  -0.0037 0.0013 -0.0004
(0.0024)  (0.0027) (0.0033)  (0.0028)  (0.0029)
Panel B: Sales growth
I(granted patent) 0.0019 0.0027 -0.0011 -0.0046*  -0.0043%*
(0.0018)  (0.0022) (0.0028)  (0.0027)  (0.0026)
I(strategic patent) -0.0035** -0.0071*** -0.0059** -0.0029 -0.0016
(0.0017)  (0.0021) (0.0027)  (0.0025)  (0.0024)
Panel C: COGS growth
I(granted patent) 0.0024 0.0050%** 0.0051%* -0.0005 -0.0013
(0.0018)  (0.0022) (0.0027)  (0.0026)  (0.0029)
I(strategic patent) -0.0031*  -0.0061*** -0.0042*  0.0005 -0.0002
(0.0016)  (0.0019) (0.0024)  (0.0022)  (0.0026)
Mean of variables
Profit growth -0.0129 -0.0176 -0.0134 -0.0229 -0.0174
COGS growth -0.0073 -0.0049 -0.0044 -0.0141 -0.0131
Sales growth -0.0086 -0.0063 -0.0119 -0.0186 -0.0135
Competitor controls Y Y Y Y Y
Year, Art Unit, Fim FE Y Y Y Y Y
N. 14414 14414 14405 14395 14395

Notes: This table reports the estimates of Equation (4) for firm profit (sales minus COGS), sales, and COGS growth
over the horizon of one to five years for competitors (all variables are scaled by firm’s total assets). Competing firms
are defined as the top 50th percentile of closest peers using TNIC3 industry classification from Hoberg and Phillips
(2010). The dependent variables and controls are calculated as equal-weighted averages for specified competing firms.
All specifications control for filing year, examiner art unit, and firm fixed effect, as well as competitors’ portfolio
controls as in Table 4 and baseline level measures of the dependent variable (calculated over the five pre-filing years).

Standard errors are clustered at examiner art unit by year of filing, and are reported in parentheses.

significance: *10%, **5%, and ***1%.
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Table 14. Effect of Strategic Patenting on Future Profitability of Competitors: Role of Techno-
logical and Product Proximity Within Competitor Groups

Dependent variable: Competitors' Horizon (2y)
Technological proximity Product proximity
Low High Low High
(@) 2 3 4
Panel A: Profit growth
I(strategic patent) -0.0117***  -0.0023 -0.0065**  -0.0003
(0.0043) (0.0023) (0.0033)  (0.0029)
Panel B: Sales growth
I(strategic patent) -0.0124%**  -0.0023 -0.0068***  -0.0028
(0.0035) (0.0028) (0.0026)  (0.0023)
Panel C: COGS growth
I(strategic patent) -0.0048 -0.0001 -0.0025 0.0016
(0.0038) (0.0033) (0.0033)  (0.0032)
Mean of variables
Profit growth 0.0309 0.0089 0.0257 0.0142
COGS growth 0.0323 0.0158 0.0241 0.0234
Sales growth 0.0271 0.0041 0.0114 0.0184
Competitor controls Y Y Y Y
Year, Art Unit, Firm FE Y Y Y Y
N. 14204 13528 14194 13135

Notes: This table reports the estimates of Equation (4) for firm profit (sales minus COGS), sales, and COGS growth
over the horizon of two years for competitors (all variables are scaled by firm’s total assets) by technological and
product proximity. The sample is matched on the year of patent filing and patent category, and it is matched coarsely
on the economic value of the patent and the firm’s baseline sales (averaged over five pre-filing years). A patent is
classified as strategic (technological) if it falls into the top 50th percentile of economic value as measured by Equation
(1), but bottom (top) 50th percentile of the distribution of scientific value (measured by forward citations). Competing
firms are defined as the top 50th percentile of closest peers using TNIC3 industry classification from Hoberg and
Phillips (2010). Following Bloom et al. (2013) and Jaffe (1986) technological and product proximity are defined
using Equation (5). All patentee’s competitors are allocated into two group, Low and High, depending on whether
the proximity score (technological or product) of the firm with this competitor is below or above the year’s sample
median. Models (1) and (2) report the effect of technological and strategic patent grant on competitors performance
by technological proximity. Models (3) and (4) repeat the analysis by product proximity. All specifications control for
filing year, examiner art unit, and firm fixed effect, as well as competitors’ portfolio controls and the baseline measure
of the dependent variable (calculated over the five pre-filing years). Standard errors are clustered at examiner art
unit by year of filing, and are reported in parentheses. Levels of significance: ¥*10%, **5%, and ***1%.
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Table 17. Strategic Patent Effect on Market Concentration: Robustness

SIC3 Random
Dependent variable: Herfindahl-Hirschman Index (HHI)
ey (2) 3) ) (5) (6)
I(strategic patent) 0.0004** 0.0004** (0.0003* 0.0015  0.0015  0.0019
(0.0002) (0.0002) (0.0002) (0.0018) (0.0018) (0.0015)

Firm level controls N Y Y N Y Y
Competitor controls N N Y N N Y
Year, Art Unit, Firm FE Y Y Y Y Y Y
Mean of outcome variable 0.06 0.06 0.06 0.24 0.24 0.24
N. 15171 15171 15171 14987 14987 14790
Adjusted R? 0.993 0.993 0.993 0.920 0.921 0.943

Notes: This table shows the results from Equation (2) of the impact of the strategic patent issue on market concen-
tration using the matched sample. The sample is matched on the year of patent filing and patent category, and it
is matched coarsely on the economic value of the patent and the firm’s baseline sales (averaged over five pre-filing
years). A patent is classified as strategic (technological) if it falls into the top 50th percentile of economic value
of the patent as measured by Equation (1), but bottom (top) 50th percentile of the distribution of scientific value
(measured by forward citations). Models (1), (2) and (3) report the effect of technological and strategic patent grant
on post-filing HHI measured in Equation (3) based on industry classification using three-digit SIC codes. Model (2)
adds firm level controls from Table 4, while Model (3) adds the respective competitor controls to the regression. The
controls for competitors are calculated as equal-weighted averages. Models (4), (5) and (6) repeat the analysis using
the set of ”pseudo-competitors”, created by generating a random sample of firms from other industries and assign
them as the focal firm’s competitors (Ozoguz et al., 2018). All specifications control for filing year, examiner art unit,
and firm fixed effect, as well as the baseline measure of the dependent variable (calculated over the five pre-filing
years). Standard errors are clustered at examiner art unit by year of filing, and are reported in parentheses. Levels
of significance: *10%, **5%, and ***1%.
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Table 18. Strategic Patent Effect on Competitors’ Productivity: Robustness

SIC3 Random

Dependent variable: Total factor productivity (TFPR)

@) 2) (€)) 4

I(strategic patent) -0.0036***  -0.0024**  -0.0004 0.0006
(0.0009) (0.0009) (0.0039) (0.0038)

Competitor controls N Y N Y
Year, Art Unit, Firm FE Y Y Y Y
Mean of outcome variable -0.3329 -0.3329 -0.3268  -0.3268
N. 15086 15086 14256 14193
Adjusted R? 0.407 0.485 0.382 0.404

Notes: This table shows the results from Equation (2) of the impact of strategic patent issue on the competitor
productivity using the matched sample. The sample is matched on the year of patent filing and patent category, and
it is matched coarsely on the economic value of the patent and the firm’s baseline sales (averaged over five pre-filing
years). A patent is classified as strategic (technological) if it falls into the top 50th percentile of economic value
as measured by Equation (1), but bottom (top) 50th percentile of the distribution of scientific value (measured by
forward citations). Models (1) and (2) report the effect of technological and strategic patent grant on post-filing
competitor TFPR (imrohoroglu, Ayse and Tizel, Selale, 2014) based on industry classification using three-digit
SIC codes. Model (2) adds competitor level controls from Table 4. The controls for competitors are calculated as
equal-weighted averages. Models (3) and (4) repeat the analysis using the set of ”pseudo-competitors”, created by
generating a random sample of firms from other industries and assign them as the focal firm’s peers (Ozoguz et al.,
2018). All specifications control for filing year, examiner art unit, and firm fixed effect, as well as the baseline measure
of the dependent variable (calculated over the five pre-filing years). Standard errors are clustered at examiner art
unit by year of filing, and are reported in parentheses. Levels of significance: *10%, **5%, and ***1%.
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Table 22. Strategic Patent Effect on Competitors’ Productivity: Robustness Check — Alternative
Definitions of Competitor Space (Top 75th and Top 90th Percentile of Closest Competitors)

Dependent variable: Total factor productivity (TFPR)
Top 75% competitors Top 90% competitors
(@) 2 (€) 4
I(strategic patent) -0.0174%**  -0.0164*** -0.0159%** -0.0155%**
(0.0020) (0.0019) (0.0020) (0.0019)
Firm level controls N Y N N
Peer firm averages controls N N N Y
Year, Art Unit, Firm FE Y Y Y Y
Mean of variable -0.22 -0.22 -0.22 -0.22
N. 15218 15158 15237 15188
Adjusted R? 0.444 0.500 0.423 0.477

Notes: This table shows the results from Equation (2) of the impact of strategic patent issue on the competitor
productivity using the matched sample. The sample is matched on the year of patent filing and patent category, and
it is matched coarsely on the economic value of the patent and the firm’s baseline sales (averaged over five pre-filing
years). A patent is classified as strategic (technological) if it falls into the top 50th percentile of economic value
as measured by Equation (1), but bottom (top) 50th percentile of the distribution of scientific value (measured by
forward citations). Models (1) and (2) report the effect of technological and strategic patent grant on post-filing
competitor TFPR (imrohoroglu, Ayse and Tiizel, Selale, 2014),where competitors are defined as top 75th percentile
of closest peers using TNIC3 industry classification from Hoberg and Phillips (2010). Model (2) adds competitor
level controls from Table 4. The controls for competitors are calculated as equal-weighted averages. Models (3) and
(4) repeat the analysis using the set of top 90th percentile of closest peers using TNIC3 industry classification. All
specifications control for filing year, examiner art unit, and firm fixed effect, as well as the baseline measure of the
dependent variable (calculated over the five pre-filing years). Standard errors are clustered at examiner art unit by
year of filing, and are reported in parentheses. Levels of significance: *10%, **5%, and ***1%.
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