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Abstract

Purpose — Brands and trademarks are rather different in essence but complementary phenomena in practice. Trademarks provide legal protection to brands,
representing a concrete and measurable asset. They are strategic for brand managers, but they have been relatively neglected in branding studies. This paper
aims to delve into an entire trademark registry of a Western economy and identifies the factors that determine trademark duration over the long term.
Design/methodology/approach — To analyze trademark survival, this study relies on the Cox Proportional Hazard Model that estimates the hazard
rates as a function of the survival time and a set of covariates. This allows examining the factors influencing the mortality rate of trademarks at a
particular point of time through their life span.

Findings — The results reveal that legal oppositions significantly reduce competitors’ trademark duration, serving as a protective measure against entrants
threatening the market power of incumbents. Also, that the number of assignments/licenses and trademark breadth, reflecting brand value, enhances
survival. Finally, other positive factors include the number of trademarks and patents held by applicants, as well as their status as nonresidents or firms.
Originality/value — The investigation analyzes all existing trademarks recorded in the first official registry of the world—institutionalized in Spain in 1850
—and tracks their longevity up to 2010. This is an original approach that contributes to the understanding of the long-term consequences of distinct legal,

commercial and administrative trademark strategies. The results provide interesting insights for both branding scholars and practitioners.
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1. Introduction

Brands and branding activities are key topics in marketing and
management studies. During the last decades, business academic
journals have published hundreds of articles devoted to exploring
the complexity of brand equity from distinct research and
managerial perspectives (see, for instance, Rojas-LLamorena ez al.,
2022). Nevertheless, little of this work has dealt with trademarks,
the more tangible, well-established and quantifiable aspect of
brands. In some cases, trademarks and brands have been
considered together as part of connected phenomena—and even
as synonyms in an increasingly misleading definition (Gaski,
2020)—but they carry distinct characteristics.

Branding links companies’ values and consumers’ feelings in
complex and comprehensive ways. It is a contemporary practice
whose roots can be traced to the end of the 19th century but
generalized during the post-World War II period (Low and
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Fullerton, 1994). Trademarks originated well before modern
branding and marketing as a means of associating products to
their manufacturers by signaling their origin, quality or other
properties, and differentiating them from similar goods in the
marketplace (Higgins and Tweedale, 1995). Trademarks were
typically registered and legally recognized, initially at a local level,
later on nationally and, nowadays, at a global scale. They were,
and still are, the best means of legally defending the reputation of
manufacturers and, thereby, brand equity from imitators and
rent-seekers. Trademarks also have a unique characteristic: they
are the only intellectual property right that can last indefinitely as
long as they are renewed. In other words, trademarks are the
most “tangible” of the firm’s intangible assets that contribute to
building enduring and valuable brands.

Marketing and business scholars have primarily examined
trademarks in terms of their legal implications (see, for instance,
Evans et al., 2019; Krasnikov and Jayachandran, 2022) as well as
their impact on various dimensions of firms’ financial and
economic performance (Fisch ez al., 2022; Xiao er al., 2024) and
the influence of related administrative procedures (Melnyk ez al.,
2014; Nasirov, 2020). In all cases, trademarks emerge as strategic
assets for companies, requiring brand managers to understand and
handle them effectively. Only recently have scholars developed
theoretical frameworks for strategic trademark management (Cao
et al., 2022), which this study pursues to empirically test. Although
trademark registries have existed for centuries, they have been
underused in advanced studies on brand strategies, business
performance and their theoretical and managerial implications.

This article undertakes a pioneering study: unraveling the
determinants of trademark duration over the long term by
applying a survival analysis to the entire collection of trademarks
registered in a Western economy (Spain, 1850-1920) and tracking
their evolution up to 2010. This is a challenging task that qualifies
the previous theoretical approaches and brings new findings and
insights into trademark strategic management, providing valuable
implications for marketing researchers and practitioners.

Methodologically, this study advances the application of the
Cox Proportional Hazard Model (Cox, 1972) to test the
survival of trademarks. This is a common technique used in
health studies—but scarcely applied in social sciences—to
estimate risk rates as a function of trademark survivability and a
set of specific factors that affect its passing at a given point in
time. The method is strengthened through the inclusion of
sectoral and geographical dimensions as well as covariate
interactions for robustness checks. Leveraging the quality of the
Spanish trademark historical statistics, which were directly
constructed from the original archival files, this study models
the evolution of trademarking throughout more than a century.
As a caveat, the analysis is constrained by the availability of only
trademark/patent-related explanatory variables, as there is a
lack of ancillary historical data on the production and financial
performance of the companies owning the trademarks.

Despite this constraint, the findings are robust and enhance
recent theories by clarifying the role of litigation, licensing and
property rights in trademark management. This work
demonstrates the key role of legal oppositions (defensive and
offensive) in trademark survival, revealing the distinct tactics used
by owners and their effects in increasing/decreasing trademark
duration. It also shows that trademark assignments (including
selling, licensing, or any other kind of legal transference),

trademark breadth (the number of sectors in which it operates),
or trademark/patent intensity (the number of registrations in
either case by an applicant) positively influence trademark
longevity. These insights provide empirical evidence to guide
owners in making more informed decisions on trademark
management (e.g. registration, management and renewals).

All the above is contextualized, specified and discussed as
follows: the next section contains a literature review on
trademarks in marketing and business; Section 3 provides a
brief historical account of the Spanish trademark system and its
sources; Section 4 presents the theoretical approach, hypotheses
and variables; Section 5 develops the methodology, the survival
analysis strategy and the models; Section 6 offers the regression
specifications and estimation results and the last sections
conclude by discussing theoretical, analytical, empirical and
managerial implications, study limitations and further research.

2. A lLiterature review on trademarks in
marketing and business

Trademark research has been relatively neglected in marketing and
business studies with respect to the effort dedicated to other
aspects of brands (Sdiz and Castro, 2018). The first papers
appeared during the 1980s and were mainly focused on
trademark-related legal issues and their strategic and managerial
implications. “Trademark Strategy” was the title of two influential
articles that deepened on law changes and court cases, and their
consequences for managers who could no longer ignore the design
of trademark tactics to defend corporate brands (Cohen, 1986,
1991). Building upon this foundation, other scholars explored a
variety of legal issues intending to advise brand managers on: the
implications of inter-firm trademark transfers (Coolley, 1986); the
issue of protection of product characteristics through trademarks
(Burgunder, 1997); the consequences of key law changes such as
the 1995 Federal Trademark Dilution Act in the USA (see, among
others, Morrin er al., 2006); the difficulties in legal actions for
trademark infringement and product counterfeiting (Evans ez al.,
2019; Mitchell and Kearney, 2002) or the effects of key court cases
regarding trademarks and brands (Ertekin ez al., 2018; Krasnikov
and Jayachandran, 2022).

Only recently business and marketing academics have developed
new research and models based on the systematic analysis of
current trademark records and entrepreneurial data to—among
other aspects—propose ways to assess: commercial and low-tech
innovation processes (Flikkema ez al., 2014, 2019; Mendonga et al.,
2004); the financial impact of trademarks and branding (Block
et al., 2014a; Crass et al., 2019); the market value of firms and their
economic performance (Fisch er al., 2022; Xiao et al., 2024); the
role of trademarks in the valuation of startups by venture capitalists
(Block et al., 2014b; Zhou et al., 2016) or the predicting capacity of
new trademark registrations on firm profitability (Hsu ez al., 2022).

There are also applied studies that delve into trademark
administrative procedures and their strategical use. For instance,
the analysis of firms’ motives (proprietary, marketing, exchange)
for filing trademarks (intensity) (Block ez al., 2015; Patel, 2024);
the study of trademark oppositions (received and made) as a
measure of trademark value (Nasirov, 2020; Sandner and Block,
2011; Von Graevenitz, 2007); the call to take advantage of
existing data sets on U.S. trademark assignments, yet to be
exploited academically (Graham ez al., 2018); the research on the
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factors influencing trademark renewals (Melnyk er al, 2014;
Pfeifer et al., 2025); the investigation on trademark breadth and
their impact on trademark value (Block ez al., 2014b; Nasirov,
2020; Sandner and Block, 2011); the study of the distinct
entrepreneurial strategies of pairing patents and trademarks and
their consequences (Castaldi, 2024; Thoma, 2020; Xiao et al.,
2024; Zhou et al., 2016) or the effects of “submarine
trademarks”, whose publication is strategically delayed to avoid
information disclosure of new products and legal conflicts with
similar trademarks (Fink ez al., 2022).

All these previous empirical approaches have finally led to the
establishment of a theoretical framework structured around
legal domains for understanding both trademark strategies and
firms’ strategic trademark management (Cao er al., 2022).
These authors emphasize that new research (like the present
study) is crucial to test the theory, particularly in areas such as
trademark litigation and licensing, offensive and defensive
trademark strategies, the relationship between trademarks and
patents and, more broadly, the role of trademarks in strategic
decision-making.

From branding management perspectives, trademark
research has primarily concentrated on case studies related to
consumers’ perception of logos, brand imitation and the impact
of advertisements (see, for instance, Qiao and Griffin, 2022),
leaving aside other key aspects of registered trademarks, such as
the factors influencing their long-term survival and endurance.
In fact, to conduct these kinds of studies, it is essential to
reintegrate historical perspectives into the research agenda—an
issue strongly advocated by several marketing scholars in the
late 20th century. Their work, published in leading marketing
journals, studied both the challenges and advantages that
historical methodologies presented to strengthen academic and
practical knowledge (see, as an example, Nevett, 1991). They
encouraged further historical research, which spurred several
case studies focused on the history of advertising, branding,
nostalgia and marketing practices (Low and Fullerton, 1994;
Stern, 1992).

During the intervening years of the 21 century, historical
approaches progressively disappeared from marketing journals,
with few notable exceptions. That is the case of literature
reviews trying to draw attention back to the issue (Tadajewski
and Jones, 2014) or, more indirectly, the resurgence of studies
on the strategical use of history and historical nostalgia in
marketing and branding (Grappi er al., 2024). One possible
explanation for the declining interest in history within the
marketing discipline is the generalization of more formal and
scientific methodologies. This has reinforced the perception
that historical analysis is less rigorous. In contrast, this research
is an example of how the historical approach is indeed
compatible with methodological soundness and scientific
prowess.

3. Trademarks in Spain: history and sources

Contrary to what occurred with patents, Spain was ahead of the
Western economies in establishing a centralized and unified
registry of trademarks in 1850, preceding France (1857) and
Austria/Hungary (1858) and two decades before the USA
(1870) and the UK (1875). This pioneering attitude was driven
by the spread of counterfeit goods in an increasingly integrated

domestic market. Initially, only manufacturers with a factory in
the country could register trademarks, granting them the right
to prosecute counterfeiters and claim damages. Throughout
the second half of the 19th century, trademark registration was
extended to salesmen, farmers, traders, professionals, etc. as
well as to foreign residents, provided their home countries had
signed bilateral or international agreements with Spain (Sdiz
and Zofio, 2022).

Posterior Spanish trademark laws were passed in 1902,
1929, 1988 and 2001 to match the increasing business
complexity (regulating new modalities such as collective,
derived, or guarantee marks), albeit maintaining the original
spirit. As in most countries, trademarks could be renewed
indefinitely (in subsequent three to five-year periods,
depending on the specific law) as long as they were not
abandoned. Since 1850, besides ex officio searches by the
Spanish Patent and Trademark Office, third parties could
submit oppositions to registration. All the aforementioned
Spanish laws allowed for the assignment and licensing of
trademarks—similar to other forms of property—and codified
infringements and penalties, although claims had to be
presented under ordinary courts. These basic characteristics of
the Spanish trademark system remain nowadays, reflecting a
longstanding legal tradition consistent with other trademark
systems that extended across Europe and America.

The international community recognized the pioneering role
of Spain in the organization of the first national trademark law
and a centralized registration system. Trademarks became the
first intellectual property modality to internationalize, laying
the ground for the foundation of a common track that
eventually facilitated the worldwide expansion of intellectual
protection. Trailblazing the way, Spain hosted the conference
that resulted in the 1891 Madrid Arrangements for the Repression
of False Indications of Source on Goods and the International
Registration of Trademarks. These agreements established, for
the first time, an International Bureau to register trademarks in
the contracting countries through a single application. A
century later, in 1989, Spain also hosted the signing of the
Madrid Protocol relating to the Madrid Agreement concerning the
International Registration of Marks, currently ratified by 114
countries and known as the Madrid System.

Since 1891, there exists a registry of international trademarks
in The Hague managed by the World Intellectual Property
Organization, which admits international applications filled in
three languages: English, French and, unsurprisingly, Spanish.
Likewise, when the European Union established the Community
Trademark in 1994, they located the registry and the institution
in charge—the Office for Harmonization in the Internal Market
(currently the Intellectual Property Office)—in Alicante, a
pioneering trademarking Spanish province with the highest ratio
of records during the 1850s and 1860s.

This long tradition of trademarking has resulted in the creation
of distinct national—and even one international—historical
registers, which remain largely unexploited. These records offer
the opportunity to analyze the evolution of trademarking among
countries and to conduct long-term comparative studies on the
strategic effects of trademark practices in the world (given the
similarities in legal frameworks: registrations/oppositions/
renewals, etc.). For instance, the distribution of national
trademarks per inhabitant reveals that France and Germany
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made intensive use of trademark protection between the 1880s
and the inter-war period, whereas Spain and France were far
ahead after World War II (Sdiz and Zofio, 2022; Fig. 1). In
contrast, the UK or, especially, the USA exhibited fewer
registrations per capita than Europe before the 1990s, despite
being the cradle of modern branding practices and investments.
This discrepancy likely reflects the effect of distinct idiosyncrasies
regarding trademark protection and the influence of cultural,
industrial and firm-level features, which further research must
address.

4. Theory, hypotheses and empirical variables

4.1 Theoretical model

Neoclassical economic theory considers trademarks as private
goods that provide information to consumers and markets and
that are different in nature from patents or copyrights (Landes
and Posner, 2003; Chap. 7). This view has dominated business
and management studies until being challenged by scholars
arguing that trademarks can be also analyzed as impure public
goods that combine rivalrous and nonrivalrous uses by
suppliers and consumers (Barnes, 2006). This “referential use”
opens the door to market failures and suboptimal levels of
trademark protection that existing laws fail to address, which
would require additional public intervention.

Marketing and business fields have mainly explored
trademarks from strategic perspectives, with only a recent
effort to develop a general theoretical framework (Cao ez al.,
2022). This framework identifies three domains of trademark
activity: litigation, licensing and rights acquisition and
maintenance. They subsequently lead to related trademark
strategies (offensive, defensive, leveraging and proprietary)
and management decisions (information disclosure, brand
innovation, trademark families, complimentary use of
intellectual property rights and trademark lifecycle). However,
if, as argued, trademarks are not just private goods and have
characteristics of impure public goods, a conflict arises
between increasing protection/incentives and ensuring market
access (Barnes, 2011). This tension risks social optima by
undermining both revenues from property rights—through
imitation—and legitimate competition—through bullying
behavior and exclusionary practices—which trademark laws
seek to address.

The contrasting conceptualizations of trademarks are
illustrated on the left-hand side of Figure 1. Regardless of the
theoretical perspective, the conclusion that legal regulation
is necessary to mitigate market failures and social sub-optima is
common to all approaches. This consensus is the cornerstone of
the aforementioned domains outlined by Cao et al. (2022) for a
successful trademark management strategy. It supports our
study by guiding the definition of several strategies aimed at
increasing the survivability of trademarks over the long term.
As shown on the right-hand side of Figure 1, these strategies
constitute pivotal mechanisms for navigating the complexities of
trademark management. Litigation, for instance, underpins
both defensive and offensive strategies, where businesses
may either protect their trademarks from infringement or
proactively challenge competitors. Licensing reflects strategies
related to assignments and leveraging trademark breadth,
enabling firms to monetize the value of their trademarks and
expand their brand influence. Finally, the domain of property
rights encompasses strategies like trademark intensity and
patent integration, underscoring the importance of safeguarding
and maximizing the value of intellectual property portfolios
throughout the trademark lifecycle.

4.2 Research hypotheses

Building on this conceptual foundation, the research
hypotheses proposed in this study align with the trademark
strategies derived from the three identified domains. This
section delves into these hypotheses, and their connections to
existing literature, providing a comprehensive analysis of the
underlying dynamics.

4.2.1 Linigarion as trademark strategy

The literature establishes that legal actions are essential for the
survivability of trademarks in highly competitive markets.
Several authors have examined the implications of firms’ legal
strategies, concluding that managers should prioritize the
design of trademark tactics to protect corporate brands (among
others, Cohen, 1986; Ertekin et al.,, 2018; Krasnikov and
Jayachandran, 2022). Indeed, incumbents in a market tend to
increase their reputation by opposing entering trademarks,
regardless of whether entrants are actual rent-seekers trying to
illegally imitate established brands or legitimate startups that

Figure 1 Conceptual framework for trademark survival strategies and its connection with existing theories
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can represent a business threat to brand monopolies (Von
Graevenitz, 2007).

An analysis of a successful trademark strategy considers
defending from and making oppositions (Nasirov, 2020;
Sandner and Block, 2011), whose effects on the duration of
trademarks are studied through the following two research
hypotheses:

HI1.  The more oppositions a trademark receives, the higher the risk
of mortality: The number of oppositions received reflects
the potential market threat of the new trademarks, which
justifies an aggressive legal action against them and,
therefore, the reduction of their survivability.

H2.  The more oppositions a trademark makes, the lower the risk of
mortaliry: This is the other side of the coin from the
perspective of the owner of an established trademark. It
is interpreted as the efforts of an incumbent to defend its
position in the marketplace based on legal grounds and
prevent the consolidation of new entrants.

4.2.2 Licensinglassigning and trademarks’ commercial value
In general, the literature acknowledges that assigning
trademarks (sold, licensed, or transferred) results in higher
commercial value (INTA, 2023; Meyer er al., 1985; Nasirov,
2020). Although selling the trademark can immediately realize
its market value, licensing it allows to extend the reach of
brands into new markets without significant investment.
Licensing a well-known brand allows both the licensor and
licensee to benefit from its established reputation and customer
base (Jayachandran ez al., 2013; Saqib and Manchanda, 2008).
In addition, trademarks present in different markets enjoy
network effects that increase the value of a product or service as
more people buy it, creating a positive feedback loop (e.g.
through a broader customer spectrum and resulting in
increased brand recognition). Nevertheless, the literature on
this topic yields ambiguous results. Some studies do not find a
correlation between trademark breadth and value (Nasirov,
2020; Sandner and Block, 2011) or, if they find a positive
effect, it decreases and even becomes negative with the number
of Nice classes (Block ez al., 2014b). Other studies provide
evidence of the positive effects of trademark breadth on firm
valuation (Fisch er al, 2022; Xiao et al.,, 2024) and on
trademark survival in the software sector (Melnyk ez al., 2014)
The following two research hypotheses test if, as anticipated,
assigning/licensing and market breadth positively contribute to
trademark success and survivability:

H3. The more a trademark is assigned, the lower the risk of
mortaliry: Trademarks are more likely to survive if third
parties are willing to sign license agreements (e.g.
franchising) or directly acquire them. Assignments
provide a way of mitigating some of the costs and risks
associated with building a brand, while creating a
network of business partners that reinforces trademark
durability.

H4.  The more sectors a trademark is registered in, the lower the
risk of mortaliry: It is reasonable to expect that trademarks
registered across sectors possess commercial value in
diverse markets, leveraging scope and network

economies through a multilateral presence and a diverse
client base. This diversification would play in favor of
their survivability by reducing dependence on the
revenues from a single market.

4.2.3 Property rights
The literature highlights that the protection on firms’ intangible
assets is crucial for both encouraging investment on technical/
commercial innovation and maximizing business revenues
(Patel and Pearce, 2018). In general, trademark management
benefits from the expertise of prolific applicants in developing
successful legal strategies concerning monitoring infringement,
use requests and docketing (Patel, 2024). Scholars also show
that trademarks and patents interplay in several ways.
Trademarks themselves can represent innovation in low-tech
industries, marketing activities and the service sector (see, for
instance, Mendonga ez al., 2004; Flikkema ez al., 2019), but can
also be used to protect market realizations of patented
inventions—i.e. they proxy the commercial success of
inventions (Castaldi, 2024). This demonstrate that pairing
patent and trademark activity is one of the most efficient ways
of increasing inventions’ value and the returns of innovation for
firms (Thoma, 2020; Xiao et al., 2024; Zhou ez al., 2016).
Thus, the next two hypotheses check if the intensity of the
use of intellectual protection by trademark owners and the co-
existence of patents supporting associated trademarks also
influences their longevity:

HS.  The larger the trademark intensity, the lower the risk of
mortaliry: Trademarks that belong to large portfolios are
expected to have a longer duration because of the
increased know-how their owners have in successfully
exploiting them.

H6. Trademarks coupled with patents have a lower risk of
mortaliry: Commercial products sustained by registered
patents have a solid innovation base and are backed by
complementary intellectual property protection, thereby
reducing competitive threats and ensuring market
stability, which positively influences trademark duration.

Besides the six previous hypotheses related to the three
domains proposed by Cao er al. (2022), we include two
additional ones capturing the impact of fundamental
characteristics of the applicant on trademark success: juridical
status (firm or individual) (Block ez al., 2015) and place of
residence (domestic or foreign) (Hymer, 1976, pp. 34-36).

H7. Trademarks owned by firms have a lower risk of mortality:
Firms are presumed to have greater capacity than
individuals to practice a successful trademark strategy
management when registering, developing and
defending trademarks thanks to their access to larger
human and financial resources.

HS8.  Trademarks owned by nonresidents have a lower risk of
mortaliry: While the entry barriers associated to
registering a trademark in a foreign market may be
greater for nonresidents than locals, the potential success
of a trademark registered by a foreigner is likely higher
because establishing a trademark abroad requires larger
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investments to overcome those barriers, and only
registrations with a higher probability of success will tend
to be filed.

4.3 Empirical variables

The variables considered in this study are detailed below, as
well as a rationale for their use in testing the hypotheses put
forward above. In addition, Table 1 presents their descriptive
statistics.

4.3.1 Dependent variable

The dependent variable is “7Trademark-Duration”, measuring the
longevity of trademarks in days, i.e. the time elapse between the
date of application and the date of expiration. Table 1 shows that,
on average, trademarks live 6,527 days (17.9 years) although the
median value is lower at 3,905 days (10.7 years). 13.09% of the
trademarks live less than a year, whereas almost 60% do not
survive beyond 20 years.

Looking at the different duration spans, 25.10% of
trademarks survive between 20 and 30years, suggesting the
existence of trademark lifecycles linked to both product cycles
and, especially, consumers’ purchase habits, who after a period
of habitual purchasing of a single or a few brand/items enter a period
of trying other brands/items, making brand loyalty transitory and
time-dependent (Duwors and Haines, 1990). Indeed, only
15.13% of trademarks survive longer than 30years, and
trademarks surviving half a century are uncommon (8.89%). A
key issue in survival analysis is the censoring of the data when
the occurrence of the event—in this case the ending of the
trademark—is not observed. The study tracks trademarks
registered between 1850 and 1920 up to December 31, 2010. A
total of 1,202 trademarks (2.71%) are right censored because
they survive beyond this date and their true lifespan is
unknown.

4.3.2 Independent variables

—“Oppositions-Received” (used to test HI): This variable
measures the number of oppositions filed by competitors
against the applicant of a trademark. This variable is a good
proxy of the perceived disruptive capacity of a new trademark
to existing incumbents, who try to prevent its consolidation in
the marketplace. Descriptive statistics presented in Table 1
reveal that one out of five trademarks (19.19%) receive
opposition upon registration, with the majority being opposed
just once.

— “Oppositions-Made” (used to test H2): This variable
measures the number of oppositions filed by the owner of the
trademark against competing ones. In the data set, the
percentage of trademarks opposing competitors reaches
12.70%, with most of them opposing only once.

—“Trademark-Assignments” (used to test H3): This variable
measures the number of times a trademark has been officially
sold, licensed, or transferred. As many as 18.83% of the
trademarks are assigned/licensed, 8.22% more than once.

—“Trademark-Breadth” (used to test H4): This variable
measures the number of distinct sectors in which a trademark is
registered (up to 13 industries grouping all 45 Nice classes) (see
Saiz and Zofio, 2022, p. 260). In the data set, 9.26% of the
trademarks were registered in more than one sector.

—“Trademark-Intensity” (used to test HS5): This variable
measures the total number of trademarks registered by the
owner of the trademark on record. Most of the trademarks
(70.24%) are owned by applicants who register more than one:
15.54% belong to an applicant who has registered two, whereas
there are as many as 4,685 trademarks (10.59%) that are part of
a portfolio of 21+ registrations.

—“Patent-Intensity” (used to test H6): This variable measures
the total number of patents registered by the applicant of the
trademark on record. In the historical data set, 27.61% of the
trademarks are paired with patents: 10.22% belong to
applicants registering only one patent, whereas 7.65% belong to
applicants owning more than five patents.

4.3.3 Furidical status and residency
—“Firm” (used to test H7): A total of 19,364 (43,77%)
trademarks were filed by firms.

—“Non-resident” (used to test HS8): There are 7,257
(16.40%) trademarks registered by nonresidents located in 305
different cities, mainly in Europe and North America.

5. Data and methodology

All trademarks registered in Spain are available in the archive of
the Spanish Patent and Trademark Office. Over several years, a
multidisciplinary research team developed a historical
relational database from the original files filled between 1850
and 1920 (approximately 47,000 trademarks) (Saiz et al.,
2019). This process involved arduous archival research, as well
as a laborious effort in the development of a complex entity-
relationship model to organize the data (see the details through
Figures WA1 to WAI11 in the Supplementary Material_Web
Appendix A). The resulting database provides information on
trademark denomination, logo, description, application/grant/
renewal dates, articles protected (classified using the Nice
international classification of goods and services), oppositions
received and made, assignments/licenses, applicant’s name,
juridical status, place of residence, etc.

The present study uses a data set extracted from this unique
database, comprising approximately 44,500 trademarks with
reliable information on their duration and expiration causes up
to 2010. Notably, the analysis incorporates daily registration
and expiration dates, derived from renewal records and
corresponding payments documented in each trademark file.
This approach overcomes the faulty practice of patent and
trademark offices publishing expired trademarks in batches,
especially during critical periods such as wars or political crises.
The careful recording of trademark duration in days could not
have been possible without the original trademark files. This
detailed information enhances the quality of the data for survival
analysis, leading to more robust results and implications.

Survival analysis methodology, originally developed in the
context of health studies, remains uncommon in the social
sciences. Notwithstanding, its application in business and
management has grown over the last decades, mainly devoted
to investigating the determinants of firms’ duration when
entering new markets (see, as an example, Srinivasan et al.,
2004). Some research has also considered patents and
trademarks as explanatory variables to capture the effect of
innovative activities on firms’ survival. In all cases, these studies
consistently find positive effects of trademarking on survival
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Table 1 Descriptive statistics of regression variables

Variables Trademarks (no.) Trademarks (%)  Min. Mean Median Max. SD
Trademark-Duration (days) 44,240 100.00 7.00 6,527.00 3,905.00 40,047.00 7,622.00
0 — 365 (1year) 5,789 13.09 7.00 226.03 220.00 365.00 78.62
365 — 1,825 (1-5 years) 4,118 9.31 366.00 628.46 505.00 1,825.00 323.25
1,825—3,650 (5-10 years) 9,584 21.66 1,826.00 2,109.61 2,064.00 3,647.00 162.26
3,650—5,475 (10-15 years) 4,462 10.09 3,672.00 3,937.88 3,888.00 5,463.00 178.49
5,475—7,300 (15-20 years) 2,490 5.63 5480.00 5,775.56 5,716.00 7,286.00 221.72
7,300—10,950 (20-30 years) 11,106 25.10 7,304.00 7,83250 7,552.00 10,946.00  646.95
10,950—14,600 (30-40 years) 1,247 2.82 10,951.00 12,339.34 12,726.00 14,595.00 984.80
14,600— 18,250 (40-50 years) 1,512 3.42 14,608.00 15,728.23 15,237.50 18,222.00  925.69
18,250—36,500 (50-100 years) 3,768 8.52 18,259.00 26,726.31 27,544.50 36,463.00 4,821.58
36,500—40,047 (100+ years) 164 0.37 36,523.00 37,760.29 37,505.00 40,047.00  962.57
Oppositions-Received (no.) 44,240 100.00 0.00 0.27 0.00 23.00 0.69
0 35,410 80.04 - - - - -
1 7,071 15.98 - - - - -
2 1,153 2.61 - - - - -
3+ 267 0.60 3.00 4.03 3.00 23.00 2.05
Oppositions-Made (no.) 44,240 100.00 0.00 0.22 0.00 64.00 0.99
0 38,620 87.30 - - - - -
1 3,699 8.36 - - - - -
2 1,069 2.42 - - - - -
3+ 852 1.93 3.00 4.82 3.00 64.00 4.56
Trademark-Assignments (no.) 44,240 100.00 0.00 0.22 0.00 64.00 0.99
0 35,908 81.17 - - - - -
1 4,694 10.61 - - - - -
2+ 3,638 8.22 2 2.8 2 " 1.15
Trademark-Breadth (no.) 44,240 100.00 0.00 1.14 1.00 13.00 0.58
1 40,145 90.74 - - - - -
2+ 4,095 9.26 2.00 2.50 2.00 13.00 1.70
Trademark-Intensity (no.) 44,240 100.00 1.00 8.97 3.00 126.00 16.61
1 13,162 29.75 - - - - -
2 6,876 15.54 - - - - -
3-5 9,040 20.43 3.00 3.81 4.00 5.00 0.80
6-8 4,415 9.98 6.00 6.96 7.00 8.00 0.82
9-11 2,394 5.41 9.00 9.85 10.00 11.00 0.78
12-14 1,399 3.16 12.00 12.94 14.00 13.00 0.85
15-17 1,264 15.00 15.89 16.00 16.00 17.00 0.83
18-20 1,005 15.00 18.00 18.80 19.00 20.00 0.79
21+ 4,685 10.59 21.00 47.83 37.00 126.00 27.36
Patent-Intensity (no.) 44,240 100.00 0.00 1.50 0.00 339.00 6.79
0 32,024 72.39 - - - - -
1 4,522 10.22 - - - - -
2 2,222 5.02 - - - - -
3 1,290 2.92 - - - - -
4 798 1.80 - - - - -
5+ 3,384 7.65 5.00 14.93 9.00 339.00 19.95
Relative-Trademark-Geographical-Specialization 36,983 0.00 2.28 1.22 337.80 4.25
Relative-Trademark-Geographical-Diversification 36,983 0.76 2.38 2.56 4.38 0.90

Source(s): Authors’ own work
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likelihood (Buddelmeyer ez al., 2010; Patel and Pearce, 2018;
Srinivasan ez al., 2008).

In marketing, this statistical method has seen limited use.
A notable early example, published in the Fournal of
Marketing Research, applied a survival model to analyze
brand loyalty through the evolution of purchases (coffee and
associated products), concluding that loyalty is generally a
time-dependent phenomenon (see the previous quote by
Duwors and Haines, 1990). Only a small group of scholars
rely on trademarks as a dependent variable to analyze
specific dimensions of branding. Using a sample of foreign
trademarking in the USA’ software industry between 1983
and 2002, Melnyk er al. (2014) applied a survival model to
evaluate how trademark characteristics (trademark type and
breadth), cultural factors (country of origin) and firm data
(such as the age and size of the owner company) influence
trademark longevity. Pfeifer et al. (2025) carried out a
similar investigation using registrations from 25 countries in
the USA between 2001 and 2019, but to analyze the effects
of consumer-based brand equity dimensions on the decision
of renewing or terminate trademarks related to fast-moving
consumer goods.

The investigation presented in this paper is the first to
apply advanced survival analysis to an entire trademark
system using historical data and tracking trademark life span
over 150 years.

5.1 The hazard function: specification and estimation
To model the factors affecting the survival of trademarks this
study relies on the Cox Proportional Hazard Model (Cox,
1972), which estimates the hazard rates 4(z, X) as a function of
the survival time, z, and a set of ¢ = 1,...,C covariates
represented by the vector X(c.1y. This model allows examining
how specific factors influence simultaneously the rate of
disappearance of trademarks at a particular point in time
throughout their lifespan.

The hazard function underpinning the Cox model can be
interpreted as the risk of a trademark ending at time z, and is
specified as follows:

h(t, X) = ho(z) X exp (Z chc>, M

where 4,(z) represents the baseline hazard, which in the
statistical specification corresponds to the regression
intercept, By. The Cox model above is semi-parametric
because it does not make assumptions about the probability
distribution of the baseline hazard #%,(z). However, it does
assume a parametric (linear) form for the effect of the
predictors on the hazard. Taking natural logarithms on both
sides of (1) expresses the equation as a multiple linear
regression model of the hazard on the variables x.. The
exponentiated coefficients, exp(f.), represent the so-called
hazard ratios. Once the Cox model has been specified, it is
estimated through maximum partial likelihood, thereby
handling censored data—in this case, surviving trademarks
after the end of the study period.

The Cox model makes several assumptions that need to be
tested after estimation to determine the reliability and

goodness-of-fit of the results. The most relevant is the
proportionality of the hazard ratios among observations or,
equivalently, that the estimated coefficients are independent
of survival time: B.(z) = B., V ¢ = 1,...,C. Post-estimation
diagnostics of the Cox model checks for the proportionality
of the hazard (Cox and Oakes, 1984; Therneau and
Grambsch, 2000). Unsurprisingly, given the extensive
duration of the study period, most of the coefficients in the
model do not pass the proportional hazards tests, with their
corresponding variables exhibiting nonlinear patterns
against the residuals. A violation of the proportional hazards
assumption can be resolved by ad-hoc solutions like step
functions (stratifying the regressors) or parametric time
functions that interact the regressors with time (Zhang ez al.,
2018; Therneau et al., 2023), or by capturing nonlinearities
through quadratic specifications of regressors. After trying
these approaches, the empirical section shows that the
quadratic approach yields satisfactory results in terms of
interpretability and statistical significance. Concretely, let
us partition the set of C covariates into those that pass the
proportional hazards test in their linear (L) formulation, and
those that do not and are subject to the gquadratic (Q)
specification, C =L + Q. Then, the Cox model (1) can be
expressed as:

h(t,X) = ho(z) x exp (Z Brxi+ Y Bpxg+ Y 3qqx§), )
1 q q

where S, are the second-order coefficients associated with the
variables requiring a quadratic term.

The study also includes cross-effects among the most
relevant covariates to capture the existence of interactions
among them and test the robustness of the numerical
results to alternative specifications. Let us consider two
variables x; and x; from the set of C covariates, j # k € C,
then the interaction variable is defined as xj, = x; x,. The
specification of the model including these interactions
becomes:

h(lﬁX) = hO(z)
1
X exp (Z Bixi + Z Byxg + Z quxg + EZ Z ﬁjkxjxk>
1 q q ik

xVj#kje{L,Q}, ke {L, Q} 3

5.2 Survival models

This section introduces the regressions specified to explain the
duration of trademarks. The analysis establishes three models
that successively add explanatory factors. This strategy allows
us to discuss the regularity of the results as more information is
progressively incorporated:

Model 1. Baseline specification: The initial model covers a
basic scenario that includes as regressors the variables chosen to
test each one of the research hypotheses previously presented
and related to the three domains considered in the theoretical
model for strategic trademark management: litigation, licensing
and property rights.
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Model 2. Market (sectoral) and geographical specification:
Model 1 is enhanced to control for the specific sectors (markets)
where the trademark operates. It also includes two geographical
indicators intended to capture if the sectoral trademark
specialization and diversification of the regions hamper or favor
trademark survivability. The first of these measures is Relative-
Trademark-Geographical-Specializarion, capturing if trademarks
located in regions specialized in their sector(s) benefit from
positive externalities or, contrarily, if detrimental competition
effects prevail among specialized trademarks. The second
measure 1S Relative-Trademark-Geographical-Diversification,
reflecting if regions with a diversified sectoral base offer
trademark-friendly environments that result in longer
survivability when compared to the national average (see
Supplementary Material_Web Appendix B for a detailed
explanation of both variables).

Model 3. Interactions specificarion: The last model includes
interactions to capture possible crossed effects on survivability
(see expression (3)).

The modeling strategy is summarized in Equation 4,
while the specifications corresponding to the three
incremental models in terms of the variables are presented
in Table 2.

6. Results

Following the methodological strategy presented above, after
estimating model (1), the analysis tests if the proportional
hazard hypothesis holds for each covariate. In long-range
cliometric studies, the effect of the regressors on the hazard
function is likely to vary over time. Indeed, all basic variables
failed to pass the test in the Baseline specification, whereas only
“Patent-Intensiry” passed it in the remaining two specifications.
As the effect of these variables is not independent of time, the
analysis includes their quadratic formulation as previously
justified, resulting in the specification of Model 1 presented in
Table 2.

Table 3 shows the results of the three estimated models
corresponding to the linear coefficient of each covariate c:
either B; or B, depending on whether its quadratic
specification is required, followed by the quadratic
coefficient, B,,. Under the log transformation, the marginal
effects of the linear and quadratic covariates are dlogh(z,X)/
Ox;=PBpl=1,...,L,and Ologh(z,X)/0x, = By + 2By Xg» 4 =
1, ..., O, respectively. The exponentiated value of the
coefficients represents the so-called hazard ratios: HR;, =
exp(B) and HR, = exp(B, + 2, x,), with respect to the

h (t, X ) =hy (t) x exp(Trademark | Applicant Factors , Markets,Geographical Factors , Interactions) , (4)

Model 1

Model 2

Table 2 Hazard models on trademark survivability

Model 3

Model Specification

Model 1. Baseline

In h(t,X) = B,Oppositions-Received + 3,0ppositions-Made + B;Trademark-Assignments

+ B,Trademark-Breadth + B;Trademark-Intensity + BgPatent-Intensity

+ BHOpposi'[ions-Received2 + BZZOppositions-Made2 + Bs3Trademark-Assignments’

+ ByqTrademark-Breadth? + BssTrademark-Intensity? + SgsPatent-Intensity?

+ B; Firm + BgNon-resident.

Model 2. Market and Geography

In h(t,X) = Model 1 + & n, + 7y, Relative-Trademark-Geographical-Specialization

+ y,Relative-Trademark-Geographical-Diversification, s = 1, ..., 13.

Model 3. Interactions

In h(t,X) = Model 2* + ¢;,0ppositions-Received x Oppositions-Made + ¢;30ppositions-Received

x Trademark-Assignments + ¢;50ppositions-Received x Trademark-Intensity

+ ¢;60ppositions-Received x Firm + ¢,30ppositions — Made x Trademark-Assignments

+ ¢,50ppositions-Made x Trademark-Intensity + ¢,;0ppositions-Made x Firm

+ ¢35 Trademark-Assignments x Trademark-Intensity + ¢5;Trademark-Assignments x Firm

+ Bs;Trademark-Intensity x Firm.

Note(s): *As “Patent-Intensity” passes the proportional hazards test in Models 2 and 3, its quadratic term is dropped from these specifications

Source(s): Authors’ own work
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Table 3 Regression results of the Cox models: coefficients, linear HRs and total HRs (including quadratic and interaction terms)

Model 1. Model 2. Model 1 + Market & Geography Model 3. Model 2 + Interactions
Linear . Haza.rd Hazard Linear . Haza.rd Hazard Linear . Haza.rd HRﬂza.rd
coefficient: Quadl:atlc Batlo Ratio coefficient: Q“adltam !{atm Ratio coefficient: Quadr.atlc !{atm atio
coefficient:  (linear): coefficient: (linear): coefficient:  (linear): (total):
Variabi b Be o ew(p o b By o) e ] Aad Bu on(B) B2
ariable U=tg (G=ig SPB2huw) | (=19 G=lg P2 | (=19 G=1g) +3800 = L)

Oppositions-Received 0.5571%* —0.0687** 1.7360 0.5429%* —0.0659** 1.7210 1.1270%* —0.1430%* 3.0864
Oppositions-Made —0.1471%* 0.0023%* 0.9335 0.8672 —0.1471%* 0.0023** 0.8633 0.8672 —0.0956%* 0.0011%** 0.9088
Trademark-Assignments —1.0570%* 0.0988** 0.3474 ~1.0660%* 0.1009%* 0.3442 —0.5090%* 0.0510%* 0.6011
Trademark-Breadth -0.0262 0.0000 0.9741 0.9741
Trademark-Intensity —0.0043%* —0.0000 0.9945 0.9957 —0.0032%* -0.0000 0.9968 0.9968 —0.0029%* 0.0001%** 0.9971 0.9928
Patent-Intensity —0.0055%* 0.0000%* 0.9945 0.9945 —0.0098** - 0.9902 0.9902 —0.0092%* - 0.9908 0.9908
Firm —0.1515%* - 0.8594 0.8594 —0.1326%* 0.8758 0.8758 —0.0787** 0.9243 09115
Non-resident —0.4119** 0.6624 0.6624
Market Agriculture & Cattle -0.0144 0.9857 -0.0123 0.9878
Market Arms —0.1518%* 0.8592 - —0.3564%* 0.7002
Market Metal & Mining 0.0627 1.0647 - 0.1905%* 1.2099
Market Beverages 0.1227%* 0.8845 - 0.0274 0.9730
Market Chemical 0.0523%* 0.9490 - 0.03083 0.9696
Market Construction —0.1563* 0.8553 - -0.1949 0.8229
Market Food —0.0392%* 0.9616 - -0.0168 0.9833
Market Machinery & Equipment 0.0439 1.0449 - -0.0126 0.9875
Market Paper & Graphic Arts 0.0817+* 1.0851 - 0.0270 1.0274
Market Textiles —0.0750%* 0.9277 - -0.0130 0.9871
Market Tobacco —0.1287* 0.8792 - —0.1456** 0.8645
Market Transports & C 0.1092 - 1.1154 - 0.1679 - 1.1828 -
Relative-TM-Geo-Specialization 0.0134* —0.0000 1.0140 1.0135 0.0384** 0.0001* 1.0391 1.0394
Relative-TM-Geo-Diversij i —0.0034 0.0014 0.9965 0.9994 0.0503%** - 1.0516 1.0516
Opps-Received x Opps-Made 0.0708** 0.9316 -
Opps-Received x TM-Assignments 0.2051%* 0.8146
Opps-Received x TM-Intensity ~0.0025* 0.9975
Opps-Received x Firm ~0.0270 0.9734
Opps-Made x TM-Assignments 0.0209** 1.0211
Opps-Made x TM-Intensity 0.0000 1.0000
Opps-Made x Firm 0.0155%* 1.0156
TM-Assignments x TM-Intensity 0.0005%* 1.0005
TM-Assignments x Firm 0.0499** 1.0512
TM-Intensity x Firm —0.0025%* 0.9975
Concordance 0.713 0.704 0.678
Initial Log Likelihood —421,265 —346,483 —133,019
Log Likelihood ~411,535 338,751 ~129,589
Wald Test 10,180%* 8,508%* 47,847%*
LR Test 19,459%* 15,465%* 6,861%*
Score (Logrank) Test 16,396** 12,880%* 8,991%*

Note(s): All regressors present a quadratic coefficient except ‘Patent-Intensity’, which passes the proportional hazards test

Source(s): Authors’ own work

baseline hazard 4,(z). If HR, > 1, ¢ =1, g, the event hazard
increases, and the probability of survival decreases. On the
contrary, if HR, < 1, then the event hazard reduces, and the
length of survival increases. The magnitude of all basic
variables when increasing or reducing trademarks’ duration
is highlighted by the color scale included in Table 3; the
redder the more detrimental the factor is to trademark
survivability, whereas the greener the more it contributes to
longevity.

6.1 Baseline specification: testing the research hypotheses
The exposition of the empirical results follows the three
domains considered in the theoretical model (Figure 1).

6.1.1 Litigarion as trademark strategy

The only variable contributing to higher trademark mortality is
the number of incoming oppositions filed by competitors.
Thereby, the first research hypothesis “H1: The more oppositions
a trademark receives, the higher the risk of mortaliry” is confirmed,
with the hazard ratio of the variable “Oppositions-Received”’
being greater than 1. Results show that the first opposition
received by a trademark increases the total hazard ratio by
52.15% (= (exp(1.5215) - 1) X 100 =
(exp(0.5571 — 2 x 0.0687) — 1) x 100). Interestingly, the
linear coefficient, B; = 0.5571, responsible for most of the
effect of this variable is qualified by the negative value of its
quadratic term, B;; = —0.0687, showing the waning effect of
successive oppositions.

Also, capturing the opposite side of the legal process, the
empirical results confirm the second hypothesis: “H2: The
more oppositions a trademark makes, the lower the risk of
mortality”. The hazard ratio of “Oppositions-Made” shows
that opposing entrants have a positive effect on trademark
survivability, this time in favor of the plaintiff. Trademarks
opposing competitors reduce their hazard ratio by 13,28%.
These numerical results show that receiving opposition is
four times more harmful to survival than the benefit of
opposing entrants, which is a sensible result. To file
oppositions, a trademark needs to survive the early stages of
its lifecycle. Therefore, it is relevant that its owner makes
sure that there are no legitimate grounds on which an
opponent could build a legal case. Conversely, established
trademarks will not hesitate to oppose any entrant,
sometimes even without reasonable grounds, using the legal
system as a deterrent strategy.

6.1.2 Licensinglassigning and trademarks’ commercial value

The model also validates the third hypothesis “H3: The more a
trademark 1is assigned, the lower the risk of mortality.” In fact,
“Trademark-Assignments” contributes the most to duration,
thereby confirming that the more a trademark is sold, licensed,
or transferred, the higher its survivability. Trademarks that
have been assigned/licensed are 57.66% less likely to disappear
compared to those that have not, exhibiting a concave effect. As
for the fourth hypothesis: “H4: The more sectors a trademark is
registered 1n, the lower the risk of mortality”, the variable
“Trademark-Breadth” shows that being diversified across
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markets reduces the hazard ratio by 2.59%. This implies that
registrants realize the benefits of scope and network economies,
being reinforced by a multilateral presence and diverse client
base.

6.1.3 Property rights
Regarding the variables related to intellectual protection that
may contribute to longer survivability, both validate their
corresponding hypotheses. Specifically, the hazard ratio of
“Trademark-Intensiry” validates “HS5: The larger the trademark
intensity, the lower the risk of mortaliry”, showing that trademarks
belonging to a large portfolio tend to survive longer by
benefiting from managerial know-how. Likewise, looking at the
hazard ratio of “Patent-Intensiry”, trademarks whose applicants
register patents also live longer, thereby confirming “H6:
Trademarks coupled with patents have a lower risk of mortaliry”.
However, from a quantitative perspective, their effect on
survivability is mild, as their marginal effects are less than 1%.
Finally, regarding the hypotheses related to the juridical
status and residency of the applicants, the results confirm “H7:
Trademarks owned by firms have a lower risk of mortaliry” as well
as “HS8: Trademarks owned by nonresidents have a lower risk of
mortaliry”. Trademarks registered by “Firms” reduce mortality
by 14.06% in comparison to individuals, indicating the
additional advantage provided by complex organizational
structures capable of devoting more resources to business
intelligence, legal departments, etc. Moreover, trademarks
registered by “Non-resident” firms or individuals also see their
mortality reduced by 33.76%. This result implies that foreign
trademarks can overcome entry barriers and transaction costs,
suggesting a self-selection process.

6.2 Specifications controlling for market, geography
and interaction effects

A complete discussion of the results for the market (sectoral)
and geographical specification (Model 2), as well as those
including cross-effects (Model 3), can be found in
Supplementary Material Web Appendix C. In summary, the
study finds sectoral heterogeneity, with trademarks in
consumer sectors (where they concentrate) presenting longer
survival rates. Conversely, the geographical variables of
specialization and diversification have either limited effects
(“Relative-Trademark-Geographical-Specialization”) or are not
statistically ~ significant  (“Relative-Trademark-Geographical-
Driversification™).

The interactions in Model 3, corresponding to expression (3),
offer relevant insights. For instance, the litigation variable
combining incoming and outgoing oppositions, “Oppositions-
Received x  Oppositions-Made”, results in a reduction of the
hazard rate by 6.84%, confirming that the negative effect of
receiving oppositions is mitigated if the trademark itself is capable
of engaging opposing infractors. As many as 1,165 trademarks
are involved in cross-disputes (2.63%), thereby capitalizing on
the increased experience acquired by opposing rivals.

This section concludes by stressing the satisfactory goodness-
of-fit characterizing the results. First, the concordance for all
three fitted regressions is about 0.7 indicating that the models
provide a considerably better explanation about the survivability
of firms than a random guess. Second, the values of the Wald
test and score log-rank statistics show the overall significance of

the model, i.e. the joint null hypothesis that all explanatory
variables do not affect the hazard function A(z, X) is rejected.

7. Discussion: theoretical, analytical and
empirical contributions

The findings of this work make a novel contribution to the
literature on three levels: theoretical, analytical and empirical.
In the first level, the results qualify the recent theoretical
framework on strategic trademark management (Cao er al,
2022), emphasizing that trademarks exhibit characteristics of
impure public goods, which heightens the potential for market
failures and conflicts (Barnes, 2006, 2011). This underscores
the key institutional role of trademark law and positions
litigation and licensing as the central domains of trademark
activity, thereby, prioritizing opposing imitators/competitors
and assigning rights over leveraging and proprietary strategies.

Analytically, this research enhances the methodological
framework by integrating sectoral and geographical
perspectives (relative trademark geographical specialization/
diversification) into survival analysis. It also addresses statistical
challenges related to Cox survival models applied to long-term
data, particularly those derived from variables that fail to pass
the proportionality of hazard ratios test (ensuring that
estimated coefficients remain independent of survival time)
(Zhanger al., 2018; Therneau ez al., 2023).

Empirically, this study also surpasses the current state of the
art. Previous research has used survival analysis to examine how
trademark characteristics, firm/cultural variables and
consumer-based brand equity dimensions affect trademark
renewals. However, these studies relied on limited evidence,
focusing only on U.S. trademarks filed by international
companies in specific sectors and over short time periods. In
this context, the authors found that cultural factors (country of
origin) influenced trademark duration. They also describe
positive effects from large innovative firms and enduring brands
operating across distinct fields (Melnyk ez al., 2014). Similarly,
previous brand knowledge, relevance and reputation—as well
as trademark age—favorably influence the renewal of
trademarks (Pfeifer ez al., 2025). In contrast, this investigation
is the first to apply advanced survival techniques to unveil the
drivers of trademark duration across an entire economy (all
sectors) over more than 150years. No other study matches
such breadth and depth nor quantifies the combined effect of
the most relevant variables on trademark survivability. The
findings extend and refine previous empirical analyses as
described in the following paragraphs.

By testing trademark-related factors (oppositions/litigation,
assignments/licensees, trademark breadth, trademark/patent
intensity and sectoral and geographical variables), this research
sheds light on the entrepreneurial decisions underlying
trademark strategies and their outcomes. The results expand
previous studies that use oppositions as proxies for trademark
value or reputation (Nasirov, 2020; Sandner and Block, 2011;
Von Graevenitz, 2007) by demonstrating the crucial role of
these legal procedures—whether defensive or offensive—in
trademark survival. Receiving oppositions emerges as the most
important factor explaining trademark mortality by substantially
increasing the hazard rate. This is counterbalanced by
oppositions made, which increases survivability although to a
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lesser extent. The effects of these two variables and their related
hypotheses HI and H2, underscore the importance of
protecting trademarks and growing a reputation of legal
toughness to halt future infringements or, more plainly, deter
competition.

Litigation threats safeguard the economic rents that can be
generated from trademarks. Evidence indicates that legally
active trademarks face a lower risk of being infringed, relative to
those that do not engage in litigation (Ertekin ez al., 2018;
Mahendiran, 2022; Sandner and Block, 2011). This naturally
leads to longer survival times as reflected in the results.
Altogether, this study concludes that potential infringement of
trademark law—or just being perceived as a threat to
incumbents in a sector (Von Graevenitz, 2007)—is risky, as
receiving oppositions significantly increases the hazard rate
(recall that one in five trademarks are opposed at least once).

The results also show that legally backed actions like
assigning or licensing trademarks have sizable positive effects
on trademark survival, (H3), just as they do on trademark/
brand value (Jayachandran er al., 2013; Meyer er al., 1985;
Nasirov, 2020; Saqib and Manchanda, 2008). This is a
particularly valuable result because there is no other research
addressing this topic, except the aforementioned description of
the USA’ trademark assignment unexploited data set (Graham
etal.,2018).

Similarly, the findings shed light on the effects of trademark
breadth—the number of sectors in which the brand
operates—on survivability (H4), showing a positive but limited
impact on trademark duration. When a company diversifies its
revenue, it achieves greater financial stability and fewer risks in
case some markets perform poorly. This finding qualifies
previous works that found a positive influence of trademark
breadth on trademark prolongation in specific contexts
(Melnyk er al., 2014). Likewise, the limited effect concurs with
studies on trademark value that do not find a correlation with
trademark breadth or only identify a mild relationship (Block
et al., 2014b; Nasirov, 2020; Sandner and Block, 2011).

The research also provides new evidence to existing
knowledge on the relevance of trademark intensity (Patel,
2024) and its combination with patents (Castaldi, 2024;
Thoma, 2020; Xiao ez al., 2024; Zhou et al., 2016). The
findings demonstrate a positive, albeit modest, influence of
both the number of trademarks (H5) and linked patents (H6)
on trademark duration. This provides mild support for the
revised literature reporting the benefits of pairing trademarks
and patents when securing revenues protected by intellectual
property. Factors contributing to this low effect are the inherent
weaknesses of the Spanish innovation system with relatively
frail markets for patented technologies when compared to other
European countries (Andersson ez al., 2019).

The evidence reveals that juridical status (being a firm, H7)
and internationalization efforts (being nonresident, H8) also
increase trademark duration. Moreover, by constructing new
geographical and sectoral indicators, the analysis delves into the
effect of specific market characteristics (degree of industrial
specialization at the regional level, sectoral distribution of
trademarks, etc.) on trademark survival, laying the foundations
for further geo-located research. Finally, as the investigation
provides key insights into long-term trademark practices in a
representative country of Western Europe, the results also

illustrate the existence of trademark lifecycles (20-30 years,
confirming suggestions from Duwors and Haines, 1990).
Notably, only a small percentage of pre-1920 trademarks are
still alive nowadays, having evolved into enduring brands, a
topic warranting further research through specific business case
studies.

Certain findings—for instance, the importance of the
opposition system or assigning/licensing strategies—may seem
self-evident, but the relevance of these results lies in the
possibility of quantifying their relative effect and ranking
trademark strategies by importance. This study demonstrates
that brand managers should pay close attention to these topics,
whether overseeing brand departments in large corporations or,
especially, managing small and medium-sized businesses. As in
the well-known Poe’s tale on The Purloined Letter—so
mysteriously hidden that it was in plain sight for all to see—the
complexity of brand equity can obscure simple yet critical
aspects of trademark management.

8. Managerial implications

The implications of the study are, therefore, relevant for
enhancing decision-making and strategic trademark
management. First, to develop and strengthen a brand,
investing in legal advice on trademarks—including in-house
litigation capabilities—is essential, given the prevalence of
opposition proceedings that escalate to lawsuits (see Ertekin
et al., 2018; Sandner and Block, 2011). The evidence shows
that newcomers to a market often face sustained oppositions
from incumbent trademarks, irrespective of actual similarities.
Systematically opposing potential competitors proves to be an
effective strategy for extending trademark duration. Indeed,
corporations are seemingly launching this process even against
trademarks completely out of their niche market. A notable
example is Apple’s practice of opposing all kinds of apple (and
even pineapple) logos, whether they come from singer-
songwriters, school districts, or food blogs (Mac and Browning,
2022; see also Petty, 2008 on how the historical evolution of
trademark legislation increased the power of brands and led to
undue consumer restrictions).

Newcomers should seek legal and professional advice when
designing logos and be financially prepared to face potential
legal battles during trademark registration. Otherwise, their
chances of survival dramatically diminish. Once the initial
“neonatal mortality” stage is overcome, partnering via
trademark assignment, licensing, or franchising is the most
effective strategy for a successful business expansion. Assigning
trademarks and brands allows firms the ability to scale their
market presence while minimizing risk and eliminating the
need to raise excessive capital or increase overhead
(Jayachandran ez al., 2013; Saqib and Manchanda, 2008).
Likewise, widening the trademark breadth and intensity by
registering it in numerous sectors (which can be also
accomplished via assignments/licensees) also has a positive
effect on trademark longevity. Carefully blending these two
strategies should improve trademark management, as investors
react more favorably to the licensing of broader brands
(Robinson eral., 2015).

In summary, trademark protection, monitoring and
surveillance become critical for both incumbents and
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newcomers. Brand managers could benefit from these findings
by balancing trademark opposition (received and made),
assignment and licensing policies and sectoral expansion
strategies to reinforce their trademark survivability and
minimize the likelihood of costly court litigation (Mitchell and
Kearney, 2002). Even for powerful corporations, tough
and prolonged legal disputes can undermine or affect i) brand
reputation—drawing public attention to the conflict and
potentially impacting consumer perception (La, 2021); ii)
market positioning—disrupting marketing messaging or
advertising campaigns; iii)) market expansion—hindering
access to new markets; or even iv) marketing budget
allocation—diverting resources due to the expense and
duration of lawsuits.

9. Limitations and directions for future research

Regarding the perceived limitations of the study, a remaining
challenge is to relate trademark survival to key performance
indicators, such as business profitability, degree of market
competitiveness, exposure to foreign entrance, etc.
Unfortunately, such desirable analyses are constrained by the
lack of historical entrepreneurial records (sales, production,
employees, financial or managerial data, etc.). This gap in
comprehensive, long-term business records on manufacturers’
results and firms’ performance is a widespread issue across
countries that also hampers access to historical patent/
trademark data. The Spanish trademark database is a
remarkable exception that has enabled the current survivability
analysis.

Despite these limitations, the results are robust and offer
plenty of room for further research. One promising research
avenue is the selection of a representative group of well-
established  historical firms, with available long-term
performance data, to explore their trademarks’ timeline,
including significant events like oppositions, assignments,
managerial decisions, etc. Another interesting line of research is
to undertake a thorough survivability analysis of the trademarks
that entered the market before 1920 and are still alive;
exploring the concept of enduring branding. A different
approach could focus on trademarks registered by nonresidents
in Spain, identifying correlations by country, sector and foreign
direct investment- and commerce-related variables. Expanding
these methods to other countries with accessible historical
data—such as the recently released U.S. trademark relational
database, containing approximately 7 m records from 1870 to
the present (see Graham ez al., 2013)—could provide valuable
comparative insights.

By providing new data, methodologies, models and key
findings, this investigation leads the way to bring history and
trademarks back to the future of branding.
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Web Appendix A: Trademark Historical Documentation and Database

Figure WAI1. Trademark historical files and books of registry at the archive of the Spanish Patent and Trademark Office (OEPM)

Source: OEPM, Historical Archive.



Figure WA2. Album with trademarks for smoking paper booklets. Applicants, places, dates, and logos (the 1850s-1860s)
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Figure WA3. Pages from a trademark file containing data of the applicant, place, dates, description of the logo, product coverage, etc. (1882)
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Figure WAA4. Front page of a trademark file with data of the applicant, place, dates, product coverage,
agent, and logo (1919).

Source: OEPM, Historical Archive, Trademark n. 34,929,



Figure WAS. Examples of oppositions to trademark applications in Spain

(1907)
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Figure WA6. Example of a trademark registered in 1900 and assigned in 1916 (sold, together with other two trademarks)

B L .

P A 2 3 ol . .I. 3 W& J? - Eromo. Sefior:
ﬁiﬁzgwﬁﬁ&%}‘;ﬁ—— ‘% - fﬁ% Don Agustin Ungria y Cartro,dgente de negooios ovole-
DIRECCION GENERAL DE AGRICULTURA INDUSTRIA Y CO RCIO | giadoyeon demicilic em ésta Cdrte Plaza de la Encarnaoidn n® 2,

et T s e et— en nombre y reprasentacidn de Don Santor Crespo Rubio,vecinc de

90;2 ﬁ%ﬂé/ﬁé /ﬂ %/ f%&ﬂ%) Kaorid,cuya awtorizacidn es adjunta,4 V.E.atentamente axpone:

Jue habiendo adquirido ro representaco la propledec Ge las

BIRECTOR GENERAL DB AGRICOLTORA. INDUSTRIA Y COMERGIO maraas néreros 7.484 (doe),9.980 y 14057 (dos),somo se Justifi-
i 57"""" P 2a por el edjunto doowmento motarial del gue £e scompaia una cé-
QQYhFWBI Yue %&M 7.2 pla,y deseando hacerlo sonetar en sl Regletro de la Propiedad
- . Inieetrial y Comercial cel Mimisterioc del cigno cargo Ge V.E.
- ba sdlicitado la concesiin de propiedad de una Marca de cveorecc pare distinguir p Zof st £Boremmto Supliso tenge 4 Wien Glsycner ces trazitada 1a incaripeidn ce
@M traniferenzia ¢e lar rarasc anter -encionadas 4 favor de mi oliend
. N A S Bipy R ) te,re estanpe la dabide diligencia en el oltado instrementc go-
Y no constando en ¢l chc:.ado de Jmizuimz v RL}&&M de la Propiedad Jndustrial p Comercial que se paya  concedido & | Plise g me cen deveelto este segtn ssti pravenido.
olra  persona la misma Marca i iguales fines, expido d faver deff  feitlrpmm b el presente Cerlificado, | Gracie jue ecpera cbtener de V.E.,cuya vida guarde Dioe mu-
que le  asegure la propiedad p uso exclusivo del distintivo que caracteriza la expresada Marca, y autorizado con o sello de esta ahios shos,

Dircceidn. general, queda mU;crr’:ia i "continuacion, Mairid, 3 Noviembre de 1916.

- - Madrid  _zzem- de %«-’ de mil novecientosteee—s, Eromo. Sefior;

___,(/&d pteot's /u:?pbﬂ\./
H_IL_ __/

a‘

Excao. Sr Ministro de Fomanto.

Source: OEPM, Historical Archive, Trademark n. 7,484



Figure WA7. Power of attorney from the Société Anonyme des Industries Chimiques de Wilsele

(Belgium) to register and manage trademarks in Spain (1905)
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Figure WAS. Example of payments (1928) to renew a trademark granted in 1903
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Figure WA9. Example of renewal data (1973 and 2003) of a trademark filed in 1913
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Figure WA10. Entity-relationship model built for the Spanish historical trademark database (1850-1920)
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Figure WA11. Web page at the OEPM to access the historical trademark database (November 2020)

| Seleccionar idioma v |
Con la tecnologia de Geo-gle Traductor de Google

m ] Exposicion Virtual & Historia OEPM W Multimedia T Juegos ™ Tienda OEPM

» . P
Oniclas Espuililn UAM Iniio  Informacién  Basesdedatos  Utilidades We b H ISTOriIco

€ INDUSTRIA, COMERCID
TUNIMO de Patentes y Mareas /g ersidad Autdnoma
i de Madrid

LVER.)
& .. g: )
> o7 J5 |
S22
° 5
o gt:: 2
» o
bm-()
os de solicitudes de marcas (
—

Datos Realizacion

45.516 registros. La ba;e d?.dat(.)? e_sta siendo t.jo.nstr_a..uda por un equipo de Privilegios (1826-1878)
investigacion dirigido por Patricio Saiz y formado por

Ambito temporal profesores, profesionales y estudiantes de la Universidad Patentes (1878-1940)
Autonoma de Madrid, en base al Convenio de colaboracion

18 de noviembre de 1865 a 08 de octubre OEPM-UAM para la catalogacion y estudio de los fondos Patentes (1930-1966)

de 1920. histéricos de patentes y marcas, que mantienen desde 1999

ambas instituciones. Marcas (1865-1919)

Source: http://historico.oepm.es/marcas.php

11



Web Appendix B: Geographical specifications

Concerning the sectoral classification, this study also considers a geographical dimension that has
proven key in explaining the emergence, consolidation, and diffusion of trademarks through
geographical proximity (e.g. Drivas, 2022; Saiz and Zofio, 2022). The analysis includes two
indicators calculated to summarize information on the geographical specialization and diversification

of trademarks by sectors:

— ‘Relative-Trademark-Geographical-Specialization’ (RTMGS). Saiz and Zofio (2022) show that
locations (provinces) where trademarks are clustered in specific sectors tend to grow in their
specialization through time. This investigation clarifies whether a high concentration of
trademarks in the same sector may be detrimental or beneficial to their survivability due to
competition or synergic effects (i.e., there might be either high natality or high mortality of
trademarks with large hazard rates). The method follows the literature measuring the relative
geographical specialization of trade, patents, or industries (Bahar et al., 2014; Boschma et al.,
2017; Jaffe et al., 1993) and defines an indicator that captures the relative geographical trademark
specialization of a location with respect to the national distribution of trademarks. The indicator
compares the sectoral specialization of the province in which the trademark is registered—in the
surviving years—with the national distribution of trademarks’ shares in the same sector(s) and
years. Since trademarks can be registered in different sectors the final indicator is calculated as
the weighted average of the different sectors where the trademark is registered.

Let us consider first a specific i-th trademark, i=1,..,1, whose life lasts from the date in which
it is registered to the date when it either deceases or our study ends (denoted as t(i) =1,...,T),
registered in province p(i}—out of p=I,...,q,...,P locations (in our case, 50 Spanish provinces
according to the NUTS-3 classification of the European Union)}—and operating in one or more of
the previously considered thirteen market or sectors, s(i) = 1,...,S.1

Then, the method includes its associated indicator of relative trademark geographical

specialization of province p(i) in each sector (i), which is defined as follows:

T
Prov.Share‘(Ws(i ( Z TMt(in(i),s(i)j [t

/
D=l..T _ ) \ti)=1
RTMGSL((Q))S‘“)T_ =71 7
Nat.ShareWm
- Z ZTMui).p,s(i) /

t(i)=1 p=1

>

“ TMt(i),p(i),S J

):

T P S i
2™y

t(i)=1 p=1

s=1

S

1s=1

s(i)=1,...,S. (WB.I)

In the numerator there is the sectoral share in province p(i), Prov.Share ) defined as the

t(i).p(i)s(i

number of trademarks registered in the same life span of the i-th trademark, t(i)=1,...,T, province

! For computational simplicity, the life span of the trademarks is measured in years.
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;
p(i) and sector S(i), Z ™

t(i)=1

i), peivs(iy » 10 the total number of trademarks with the same life span

T S
existing in that province, » > TM

t(i)=1 s=I

). pCins - In the denominator, there is the national share,

Nat'Sharet(i),p,s(i) , defined as the total number of trademarks with the same life span of the

T P
trademark registered in sector (i) across all provinces, Z ZTM in the total number of

t(i)=1 p=1

t(i). p.s(i) 2

T P S
trademarks existing in the country in the same period, Z Z ZTM

t(i)=1 p=1 s=1

wiyp.s - Consequently,

RTMGS .7 measures the relative specialization of province p(i) (where trademark i is

registered) in the sector (i) (where the trademark i operates), compared to the share of trademarks

t(i)=1...T

oinsa; > 1 then province p(i) is

operating in that sector at the national level. If RTMGS

specialized in sector (i) because its share in the total number of trademarks in the province is
greater than the corresponding sectoral share at the national level. Alternatively, if
RTMGS (2" < 1, the province does not exhibit specialization. The province exhibits the same

t(i)=1...T _
p(i),s(i)

specialization in sector S(i) that the whole country if both shares are equal, i.e., RTMGS
1.

Finally, as trademarks can be registered in several sectors, it is crucial to calculate an indicator
of trademark geographical specialization that summarizes the provincial specialization

considering all those markets where the trademark operates. The method relies on the previously

calculated provincial shares, Prov.Share (

t(i),p(i).s(i

, to weigh the individual RTMGS!)=1--T ‘e
, p(i).s(i)

RTMGS,\ il = Prov.Share  xRTMGS T . (WB.2)
‘Relative-Trademark-Geographical-Diversification’ (RTMGD). The survivability of trademarks
may be affected also by the widespread presence of trademarks in the geographical location where
they are registered. The relative trademark geographical diversification indicator complements the
previous RTMGS indicator by capturing the relative sectoral presence of trademarks with respect
to the national average; deviations above the national average would reflect supporting
environments in terms of people’s awareness and acceptance of trademarks, as well as a more
favorable institutional context necessary to implement and enforce trademark law. Considering all
s=1,...,13 markets, the indicator measures how similar is the sectoral specialization of the
province where the trademark is registered with respect to the national sectoral shares.

Following Duranton and Puga’s (2000) specification, the analysis develops the indicator using

the previously defined provincial and national shares:
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Prov.Share — Nat.Share (WB.3)

t(i)p(i)s(i) tirpsy |’

. 13
RTMGD,(, 2" =1/
s=1

p(i).s

where Prov.Sharem) e and Nat.Sharem)psm are defined as in the numerator and denominator of
expression (WB.1), respectively. Consequently, the closer the distribution of the sectoral shares in
province p(i) to that of the national sectoral shares, the higher the numerical value of

RTMGD;T?;I =T indicating that the province exhibits the same diversification as the whole

country—note that RTI\/IGDL?; T tends to infinity as the denominator tends to zero.
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Web Appendix C: Supplementary Specifications (Models 2 & 3)

WCI1. Market (sectoral) and geographical specification

Model 2 controls for the market and the geographical conditions related to the sectoral specialization
and diversification of the province where trademarks are registered. The introduction of these
variables does not change the estimated hazard rates of the basic variables included in the baseline
specification (Model 1), showing the robustness of the previous results. Introducing the market
dummies implies that the sectoral diversification variable, ‘Trademark-Breadth’, must be dropped
from the specification to prevent multicollinearity. Considering the service sector as the reference
benchmark, the hazard ratios do not differ in value in four out of the 13 sectors, with their
corresponding coefficients not being statistically significant. They are, nonetheless, in the
manufacturing of general consumer products (where trademarking concentrates), such as basic
chemical goods and food (with a reduction in their hazard rates of around 5.00% each), beverages,
tobacco, and textiles (around 10.00%), and arms and construction (around 15.00%). Therefore, all of
them exhibit lower hazard rates compared to the service sectors except in the case of paper and
graphic arts (8.51% increase), one of the activities with more oppositions during the second half of the
nineteenth century due to the competition among paper manufacturers mainly originated in the market
for tobacco booklets (Gutiérrez-Poch, 2014), a good whose trademarks are also classified in the
tobacco sector (positive coefficients but statistically not significant).

Regarding the geographical variables, and despite the efforts made in the calculation of the
relative indices of trademark geographical specialization and diversification, the findings show that
operating in locations where there is a high presence of trademarks within the same sectors, ‘Relative-
Trademark-Geographical-Specialization’, is marginally detrimental to survivability by increasing the
hazard rate by 1.35%.2 This suggests a mild competition effect within the same markets, whereby the
higher the geographical specialization the lower the duration. This result qualifies the findings
reported by Saiz and Zofio (2022), who established that the geographic diffusion of trademarks in
Spain (measured by a province’s probability of transitioning to being specialized in a given market) is
favored by the concentration of trademarks in the same market. As for the diversification of
trademarks within the same province, ‘Relative-Trademark-Geographical-Diversification’, indicating
if their use across sectors is widely present and comparable to the national distribution, its favorable

hazard ratio is not statistically different from zero.

2 The specialization and diversification indices can be calculated for trademarks registered in Spain only, implying
that trademarks registered by ‘Non-residents’ are dropped from the regressions corresponding to Models 2 and 3.
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WC2. Interactions specification

The goal with this model is to determine if there exist complementary effects among the main
variables to gain further insights about the determinants of survivability and to provide a robustness
check of previous results. The method estimates the specification of the Cox model presented in the
expression (3) including the cross-effects listed in Model 3 of Table II. The inclusion of the
interactions in this enhanced specification significantly alters the linear and quadratic coefficients of
the variables with respect to the baseline Model 1 and the market and geographical Model 2. For
instance, the coefficient S for ‘Oppositions-Received’ increases from 0.5571 in Model 1 to 1.127 in
Model 3, while S decreases from —0.0687 to —0.143. However, the values of the total marginal
effects of Model 3, accounting for all coefficients: linear, quadratic, and interactions, do not
substantially differ from the results of Models 1 and 2—i.e., the effects are redistributed among the
variables. As explained in the main text, it is worth highlighting that the litigation variable interacting
oppositions received and made, ‘Oppositions-Received x Oppositions-Made’, reduces the hazard rate
by 6.84%, indicating that if a trademark that receives oppositions also enganges in legal action against
competitors, its chances of survival increases. Overall, considering all the coefficients of Model 3, the
final effect of ‘Oppositions-Received’ including all interactions is 70.85% (=(exp(1.1270-2x0.143
—0.0708 —0.2051-0.0025-0.027) —1)x100), while in Models 1 and 2 it was 52.15% and 50.85%,
respectively.

Relevant comments can be made for the remaining cross-effects that are statistically significant,
either increasing or decreasing the hazard rates. For example, in the event of receiving oppositions
and having assigned the trademark, this remarkably reduces the hazard rate by 18.54%, ‘Oppositions-
Received x Trademark-Assignments’. On the contrary, trademarks opposing competitors see their
survivability reduced by 2.11% if they have been assigned, ‘Oppositions-Made x Trademark-
Assignments’, showing that cross-effects can have ambiguous impacts on survivability. The effects of

other interactions can be identified in the same way.
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