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Scholars have investigated the effect that top management team (TMT) status has on several
organizational dimensions, including strategic decision, risk propensity, and, ultimately,
performance. However, the existing literature is relatively silent on the effect of TMT status
on innovation. OQur scope is to cover that research gap. Grounding our reasoning on two
different yet intertwined literature streams — one on the TMT status and the other on inno-
vation — we predict that TMT status should be positively correlated with innovation and its
market value, but not with its scientific value. Relying on a unique, hand-crafted dataset
composed of 833 firm-years’ observations for the period 2005-2010, we can validate our
hypotheses. Our study contributes to a better understanding of the relationship between
TMT status and innovation generated by the respective firm. Finally, the study discusses
limitations and recommendations for further research.

1. Introduction

Innovation, like almost any other firm activ-
ity, includes a social dimension: This concept is
grounded in the idea that economic relations co-exist
with social attributes (Polanyi and Maclver, 1944;
Granovetter, 1985; Allen and Katz, 1992; Moehrle
et al., 2005). In essence, knowledge, which is a key
precursor for innovation, is generated through in-
teraction between organizational actors within and
across organizations (Schumpeter and Nichol, 1934;
Nelson and Winter, 1982; Uzzi, 1996; Guan and
Liu, 2016). Therefore, the innovation process is af-
fected by the social attributes of organizational mem-
bers. Prior research has extensively addressed this
aspect of knowledge generation in general, and in-
novation more specifically, considering how and the
extent to which inventors detain intra-organizational
and inter-organizational ties (Gulati, 1998; Guan and
Liu, 2016). In particular, the degree of connection of

inventors with other individuals, such as academic
scientist networks, affects a firm’s innovation (Welsh
et al., 2008; Libaers, 2017). In a similar vein, the con-
nectedness of users (Schweisfurth and Herstatt, 2016)
and suppliers (Tomlinson and Fai, 2016) also plays a
role in determining the overall level of a focal firm’s
innovativeness.

Yet, it is surprising that much less attention has
been paid to the role of social dimension in top
management teams (henceforth TMT) in a firm’s
innovation (Talke et al., 2010), even if some stud-
ies suggest that, for example, TMT heterogeneity
may influence exploratory innovation (Alexiev
et al., 2010) and TMT political capital can impact
innovation in general (Xia and Liu, 2022). Where
scholars have focused on the general TMT role in
promoting innovation, they have primarily concen-
trated on TMT demographic and knowledge diver-
sity (e.g., Chung et al., 2018; Boone et al., 2019;
Belderbos et al., 2020), TMT research and industry

© 2023 The Authors. R&D Management published by RADMA and John Wiley & Sons Ltd. 1

This is an open access article under the terms of the Creative Commons Attribution License, which permits use,
distribution and reproduction in any medium, provided the original work is properly cited.

") Check for updates
L :



http://creativecommons.org/licenses/by/4.0/
mailto:
https://orcid.org/0000-0001-5923-3181
mailto:
https://orcid.org/0000-0002-4521-5721
mailto:
mailto:a.radfard@aston.ac.uk
mailto:luca.pistilli@ucd.ie
mailto:alessia.paccagnini@ucd.ie
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fradm.12647&domain=pdf&date_stamp=2023-10-03

Ali Radfard, Luca Pistilli and Alessia Paccagnini

orientation (e.g., Daellenbach et al., 1999; Van de
Wal et al., 2020), and other TMT dispositional char-
acteristics (e.g., Liu et al., 2012; Ahn et al., 2017).
This paucity of research on the effect of the social
dimension of TMT on firms’ innovation is problem-
atic, especially when viewed from an upper-echelons
theory perspective, which posits that TMT situational
attributes largely impact firm decisions and outcomes
(Hambrick and Mason, 1984; Hambrick, 2007).
Hence, the existing literature fails to fully consider
how TMT situational attributes, which influence
core strategic decisions within the focal firm (Cao
etal., 2015), could help to explain why firms are het-
erogeneous from an innovation perspective (Ahuja
and Morris Lampert, 2001). We aim to shed addi-
tional light on the aforementioned issue.

We address this issue in the present paper by focus-
ing on the effect of TMT social status — a key element
of social dimension (Piazza and Castellucci, 2014)
— on the patenting outcomes of firms as a proxy
for innovation. Social status is understood as a key
social dimension and can be broadly defined as the
inter-subjective social respect, rank, and recognition
bestowed upon individuals by others (Washington
and Zajac, 2005). Drawing from research on TMT
social status (e.g., Hambrick, 2007; Piazza and
Castellucci, 2014) and innovation (e.g., Autio
et al., 2000; Berry, 2014), we argue that high-status
TMT brings in more resources and creates more
opportunities to generate innovation within a firm, as
social status brings privileged access to resources and
opportunities to its holders (e.g., Kim and Oh, 2002;
Liithje and Franke, 2003), which are ultimately cru-
cial for promoting innovation. However, given that
status pertains to a social (and therefore, subjective)
dimension, this effect should be asymmetric for social
appeal and the objective value of innovation. We pro-
pose, in this paper, a framework that helps to demon-
strate whether and how the social status of TMT
affects innovation. More precisely, we propose that
the social status of a firm’s TMT has a positive effect
on a firm’s innovation, operationalized as the num-
ber of patents. Moreover, the social status of TMT is
expected to have a positive effect on the market value
(as a subjective dimension) of the firm’s patents but
should not be associated with their scientific value
(as an objective dimension). We find support for our
hypotheses using a hand-crafted dataset of 833 firm-
years’ observations for the time window 2005-2010
(extended to 2014 in a robustness test).

We contribute to two broad literature streams,
namely, innovation and TMT social status. Our first
contribution consists in clarifying that high-status
TMTs are expected to be associated with more
innovation, as high status conveys more resources
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being allocated to R&D activities (e.g., Sievinen
etal., 2020), and the same status tends to be connected
with a higher-risk propensity of the TMT (e.g., Ling
et al., 2008; Rovelli et al., 2020). These combined
elements are expected to increase R&D investments
and, in turn, innovation. Second, our study unveils
that TMT social status is expected to enhance the
market value innovation, while having almost no
effect on the scientific value of these patents. As
such, we provide evidence that some TMT charac-
teristics can also influence the quality of innovation.
Specifically, our study shows how TMT situational
attributes can impact innovation quality (e.g., Ahn
et al., 2017; Chung et al., 2018; Boone et al., 2019;
Belderbos et al., 2020), as well as showing what hap-
pens with dispositional attributes (e.g., Nadkarni and
Chen, 2014; Cummings and Knott, 2018). Finally,
we add to the broader academic debate on the role
of social status within organizations (e.g., Piazza and
Castellucci, 2014; Anderson et al., 2015; Mahadevan
et al., 2019), showing that within the innovation
context, TMT social status is associated with higher
subjective quality, but has no effect on the objective
quality of innovation.

2. Theory and hypotheses

We ground our theoretical argumentation into two
different yet intertwined literature streams: the first
on TMT social status and the second on innovation.
Since we simultaneously rely on the aforementioned
literature streams to develop our two core hypothe-
ses, we structure this section in line with the estab-
lished hypotheses-conceiving process. First, we
elaborate on the general concept of TMT status; sec-
ond, we link that literature stream with the stream on
innovation; third, we clarify the claimed relationship
between TMT social status and focal firm’s innova-
tion; and fourth, we assess how the same TMT social
status influences both the scientific and market (or
economic) value of the innovation.

2.1. TMT social status

Existing literature defines TMT social status as the
influence and reputation attributed to TMT mem-
bers by colleagues working for the same organi-
zation, social external networks, and third-party
evaluation (Perretti and Negro, 2006; Magee and
Galinsky, 2008). Thus, the status attributed to indi-
viduals belonging to the same TMT determines
the overall status of TMT itself (e.g., Bunderson
and Reagans, 2011; Liu et al.,, 2012; Piazza and
Castellucci, 2014). There is a large consensus among
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scholars of different disciplines that TMT social sta-
tus can affect several organizational dimensions (e.g.,
Washington and Zajac, 2005; Tang et al., 2016).
Hambrick and Mason (1984) opened this research
avenue, which investigates how the characteristics
and peculiarities of TMT can somewhat predict the
strategic decisions and directions undertaken by the
firm they lead. The driving principle is that senior
managers have the right power to influence strate-
gic decisions and, ultimately, the performance of
the firm. Their status plays a key role in this regard
(Bromiley and Rau, 2016).

The existing literature builds on the concept that
TMT social status can be an antecedent for firms’
innovative performances in established organiza-
tions, as well as in small entrepreneurial firms and
startups (Daellenbach et al., 1999). The key tenet is
that TMTs characterized by a higher degree of sta-
tus feel more confident in undertaking “aggressive”
strategic directions, such as heavily investing in risky
activities like R&D (Ling et al., 2008). In fact, R&D
is by definition a risky endeavor that sees no certain
return (Bromiley et al., 2017), and while the expected
value of R&D projects can be esteemed ex-ante, the
predicted outcome may often be achieved only in the
long run (Conti, 2014). This higher propensity for
risk-taking in relation to high-status top executives
seems to be largely determined by the overconfidence
that high-status leaders tend to have in themselves
(Tang et al., 2016). While scholars have predicted
mixed results regarding how TMT overconfidence
impacts performance (Clark and Maggitti, 2012),
there is a considerable consensus that the same over-
confidence is expected to lead to greater engagement
in riskier activities, such as innovation (Tang et al.,
2016). In particular, recent studies highlight that
attaining elevated status through exceptional perfor-
mance mitigates deviant risk-taking behaviors like
bribery, while concurrently fostering aspirational
risk-taking endeavors such as R&D (Xu et al., 2019).

2.2. Innovation

Innovation process is a fundamental activity for
innovative enterprises and plays an essential role
both in the short-run profitability and the long-run
sustainability of the firm (e.g., Autio et al., 2000;
Song et al., 2006; Berry, 2014; Schulze et al., 2015).
Innovation can be generated by relying both on
internal sources, such as R&D labs, and external
sources, such as the lead user, where crowdsourcing
and pyramiding searching processes can be imple-
mented (Urban and Von Hippel, 1988; Von Hippel
et al., 2009). Our focus is on the innovation gener-
ated within the boundaries of the focal organization,
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namely, through R&D activities (Howells et al., 2003;
De Mattos et al., 2013; Chappin et al., 2019).

However, there are different ways of disentan-
gling and classifying the innovation generated by a
firm, for example, by depending on whether or not
it is codifiable (e.g., Haas and Hansen, 2007). In this
paper, we are mostly interested in assessing the qual-
ity, that is, the rigor, soundness, and insight of the
innovation conveyed (Kane et al., 2005). Assessing
the quality of innovation deployed through firms’
R&D activities is a non-obvious task (e.g., Rynes
et al., 2001; Lahiri, 2010; Shang et al., 2017). One
possible way of measuring the quality of innovation
is to look at its scientific and market value (Capaldo
et al., 2017; Smart et al., 2019), where the market
value depends on the financial returns that an orga-
nization can achieve through its commercialization
and the scientific value is represented by how much
additional innovation has been developed based on
the former (Capaldo et al., 2017). Existing litera-
ture shows that the scientific value of innovation is
influenced by several external conditions, such as the
institutional environment where the focal firm oper-
ates (Mueller et al., 2013), the innovative endeav-
ors of its competitors (Katila and Chen, 2008), or
the geographic position of inventors (Audretsch
and Feldman, 1996). Scholars also highlight how
organizational peculiarities can influence the sci-
entific quality of innovation, including the firm’s
absorptive capacity (Cohen and Levinthal, 1990),
its combinative capacity (Kogut and Zander, 1992),
and the comportment of R&D workers (Felin and
Hesterly, 2007).

The market or economic value of innovation gen-
erated is similarly expected to be affected by industry
and firm-specific features (Nesta and Saviotti, 2006;
Hussinger and Pacher, 2019). Surprisingly, though,
the existing literature provides little evidence about
how TMT characteristics may affect the quality of
innovation, both from a scientific and market value
perspective. In particular, while scholars show that
the TMT status of a given firm is expected to impact
several organizational dimensions, we know little
about how such a status can affect innovation and
its quality (i.e., its scientific and market values). Our
study aims to reach a better understanding of this
issue. Thus, we ask: How is TMT status expected to
affect firstly innovation within the focal firm, and
secondly its related market and scientific values?

2.3. TMT social status and innovation

A firm’s general performance is influenced by TMT
attributes, whether dispositional and fixed or situa-
tional in nature (e.g., Hambrick and Mason, 1984;
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Hambrick, 2007). Existing research shows support
for this connotation from different angles and per-
spectives (e.g., Medcof, 2008; Minichilli et al., 2010;
Richard et al., 2019).

For instance, scholars have unveiled how social
status brings privileged access to resources and oppor-
tunities to its holders (e.g., Kim and Oh, 2002; Liithje
and Franke, 2003). Thus, we expect a firm’s innova-
tion (operationalized as patenting to reflect this supe-
rior access, as high-status TMT can influence a firm’s
innovation through more accurate strategic leadership
(O’Reilly et al., 2014), superior support (Nadkarni and
Chen, 2014), and high-quality new hirings (Elenkov
and Manev, 2005). Hence, it is reasonable to anticipate
that a firm’s capacity for innovation, as manifested
by its patenting outcome,' will serve as an indicative
gauge of its advantageous access to resources and net-
works. This conjecture finds grounding in the fact that
high-status TMT possess the potential to exert a signifi-
cant impact on a firm’s innovation trajectory through a
range of mechanisms. Specifically, the influential role
of high-status TMTs in shaping innovation outcomes
can be attributed to their capacity to furnish more accu-
rate and informed strategic guidance, derived from
their extensive experience and well-established indus-
try connections (O’Reilly et al., 2014). Moreover, the
elevated status of the TMT can translate into superior
support systems that enable efficient resource allo-
cation, thereby fostering an environment conducive
to innovative endeavors (Nadkarni and Chen, 2014).
Furthermore, the prominence of a firm’s TMT can
also translate into an enhanced ability to attract and
onboard individuals possessing cutting-edge knowl-
edge and skills, which can contribute significantly to
the innovation process (Elenkov and Manev, 2005).
In this regard, it is rational to predict a positive effect
of TMT status on a firm’s level of innovativeness, as
researchers have found, on average, a positive impact
of investments in R&D on innovation, where the latter
can be measured as the intensity of patenting activi-
ties of the focal firm (Song et al., 2006; Grigoriou and
Rothaermel, 2017). In sum, we argue that this effect
of TMT status on innovation comes about through
both resource and opportunity channels. The resource
channel implies that TMTs play an active resource
role in promoting change and innovation, as well as
in facing a disruption by aligning the new capabilities
required with the traditionally detained ones (Sievinen
et al,, 2020). In other words, higher-status TMTSs
are expected to have a greater capacity to convey
resources for R&D, which are essential for promot-
ing innovation. Regarding the opportunity channel,
existing literature recognizes that high-status TMTs
are expected to have a positive impact on the realiza-
tion of innovation opportunities (Rovelli et al., 2020),
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due largely to the higher-risk propensity of the same
high-status TMT (Ling et al., 2008). In fact, invest-
ing in R&D embeds a certain degree of risk, as the
innovation outcome is not guaranteed ex-ante, and can
only be esteemed in probabilistic terms (Conti, 2014;
Bromiley et al., 2017). Consequently, decision-makers
with higher-risk propensity are expected to invest
more in risky activities, such as R&D. Existing lit-
erature clarifies that high-status TMTs, due to their
general higher self-confidence (Tang et al., 2016), are
also expected to be less reluctant to undertake risky
activities, as they are, indeed, more risk-prone (Ling
et al., 2008). Since there is considerable consensus
on the positive implications of R&D investments
on innovation outcomes (Daellenbach et al., 1999;
McCarthy and Gordon, 2011), we argue that greater
risk propensity should also lead to superior innovation
outcomes. Hence, higher TMT status should imply
more resources for R&D and a higher-risk propensity.
These two elements combined are expected to pro-
mote innovation:

Hypothesis 1 Higher TMT social status is ex-
pected to increase the innovativeness level of the
focal firm.

2.4. TMT social status and market/
scientific value of innovation

As status is an inter-subjective social construc-
tion based on social agreement (Washington and
Zajac, 2005), we must consider it as a social dimension
(Lenski, 1954). It is well documented that status does
not necessarily reflect the underlying skills and capa-
bilities of an individual (Piazza and Castellucci, 2014).
Conversely, referring to innovation, the existing liter-
ature also illustrates that the related market values may
not necessarily correspond to their scientific value
(e.g., Bozeman and Rogers, 2002; Denicolai et al.,
2014; Arora et al., 2018). More specifically, highly
valuable innovation from a scientific point of view
may not be fully appreciated by the market (often in
the form of a product/service that embeds the inno-
vation), and very successful innovation from a com-
mercialization perspective might be judged as trivial
in scientific terms. The existing literature defines the
market value of innovation as the financial returns
that a firm can derive from its commercialization,
while its scientific value is determined by the same
innovation’s capacity to impact subsequent inno-
vations (Capaldo et al., 2017). We elaborate on this
distinction and expect it to manifest in the attributes
of firm patents, as a signal of the innovation devel-
oped. In particular, we believe that high-status TMTs
bring market appeal with them. This is because high
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status resonates with mass admiration, acceptance,
and desirability (Anderson et al., 2015; Mahadevan
et al., 2019). In addition, considering the aforemen-
tioned resource channel, it is reasonable that the
superior capacity of high-status TMTs in attracting
resources will positively affect not only R&D but also
other organizational functions, such as marketing and
sales. Consequently, superior resources (both mone-
tary and non-monetary) available for marketing and
sales are generally expected to enhance the innova-
tion/product appeal and evaluation from a custom-
er’s point of view (Rosenberg and Czepiel, 1984). In
essence, we argue that while the capacity (that high-
status TMTs have) to attract superior resources pos-
itively impacts R&D, and hence increases a firm’s
innovation (Hypothesis 1), the same capacity posi-
tively affects marketing, with direct implications on
how external actors perceive the same innovation as
more valuable. In addition, the greater appeal and pop-
ularity of the TMT is also expected to support a more
effective exposure and promotion of final products
on the market (Dimov et al., 2007), which ultimately
tends to better perform in terms of sales, diffusion,
and profitability (Pollock et al., 2010). These consid-
erations combined lead us to believe that greater TMT
status should lead, on average, to a higher market
value of innovation generated by the firm:

Hypothesis 2 Higher TMT social status is ex-
pected to increase the market value of innovation
generated by the focal firm.

While superior resources for marketing — deployed
by high-status TMT through the resource channel, in
combination with a greater capacity to expose and
promote new products — are expected to elevate the
market (or perceived) value of innovation, we can-
not predict the same TMT status to leverage the
objective quality of innovation, that is, its scientific
value. In fact, among the organizational aspects that
can impact innovation’s scientific value, the existing
literature includes absorptive capacity (Cohen and
Levinthal, 1990), combinative capabilities, individ-
ual inventors’ peculiarities and behavior (Felin and
Hesterly, 2007), and knowledge maturity (Capaldo
et al., 2017). These elements are not expected to be
impacted by TMT (Liu et al., 2022). In fact, the sci-
entific value of an innovation depends largely on the
capabilities, skills, and competences of the inventors
(Conti et al., 2014) — namely, the employees who are
working for the R&D department — and the TMT
status plays little role in this context. However, one
may argue that a greater ability to attract resources of
high-status TMTs (resource channel) may also grant
access to “better” researchers on the job market.?

© 2023 The Authors. R&D Management published by RADMA and John Wiley & Sons Ltd.
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While superior resources and status from an organiza-
tional perspective undoubtedly widen the possibilities
for the same firm to attract more valuable employ-
ees (Bidwell et al., 2015), we argue that executives
are indeed interested in maximizing the profitability
of innovation, but not its scientific value, and those
dimensions are not necessarily correlated (Geuna and
Nesta, 2006). Hence, we expect resourceful execu-
tives to focus on hiring those researchers who tend
to generate highly profitable innovation (Palomeras
and Melero, 2010), with little or no consideration of
how that innovation will be evaluated by other scien-
tists. Indeed, traditional for-profit firms are expected
to maximize performances (i.e., the market value
of innovation, in our context), and not the overall
impact that innovation may have on the scientific
community (i.e., the scientific value of innovation).
In other words, even if high-status TMTs could have
the chance to increase the scientific value of innova-
tion, they are unlikely to be interested in doing this,
as their ultimate goal is to maximize profitability
(Priem, 1990). Clearly, a different reasoning applies
to non-profit organizations or research institutions
(Hudon et al., 2020). Moreover, existing literature
suggests that “star” scientists may be difficult to man-
age, as they can exert more influence and/or assume
a central role in the firm (Kehoe and Tzabbar, 2015).
Thus, high-status TMTs may not be willing to hire
them to avoid potential conflicts and tensions.

As a final consideration, since the scientific value
has more to do with the objective and inner (real)
quality of innovation (Phene et al., 2006), we do not
expect the TMT status to have any significant influ-
ence on it, as it depends mostly on innovators them-
selves. In fact, social status, as a socially constructed
dimension (e.g., Washington and Zajac, 2005), is
characterized by a non-objective inner nature and,
hence, a degree of subjectivism determined by how it
is evaluated or judged by third parties (Astley, 1985).
In this regard, while a socially constructed dimension
may influence the market evaluation, the same is not
expected to affect an objective and non-socially con-
structed dimension, such as the scientific value of
innovation. In sum, we formally predict:

Hypothesis 3 Higher TMT social status is not
expected to affect the scientific value of innovation
generated by the focal firm.

3. Methods

3.1. Context and sample

The main sample used for this paper is a panel data-
set of S&P 1500 firms in manufacturing industries
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(2-digit SICs from 20 to 40). S&P 1500 companies
are established, widely traded, and employed in rel-
evant prior research (e.g., Chang et al., 2019). This
context enables us to assess TMTs’ social status
impact on the innovativeness of firms. In order to
build our database, we tracked the public companies
listed in S&P 1500 between 2005 and 2010. For this
time window, we collected financial data, owner-
ship, board, and patent data and merged it together
from COMPUSTAT ANNUALS, BOARDEX,
EXECUMP, CAPITAL IQ, RISK MATRICS,
FACTIVA, LEXIS-NEXIS, SEC-EDGAR, WHO’S
NEWS, Annual reports of companies, and Kogan’s
patent database (Kogan et al., 2017). The end
date of our sample was due to the availability of
Kogan’s full patent data (up to 2010) at the time
of collecting the present paper’s data (Kogan et
al., 2017). However, an extended dataset between
2005 and 2014 is used for robustness. The universal
sample (obtained by dropping the firm-year obser-
vations with missing data) included 833 firm-year
observations, as an unbalanced panel dataset over
five years. We used Kolmogorov—Smirnoff’s two-
sample test to ensure that there was no significant
difference between the main characteristics (such
as size and sales) of the dropped firm-year observa-
tions and the universal sample’s observations.

3.2. Dependent variables

3.2.1. Patent count

The first dependent variable we use to test
Hypothesis 1 is the firm’s innovativeness as mea-
sured by the number of patents granted to a firm in
a specific year (Cohen and Levin, 1989; Arroyabe
et al., 2020; Van de Wal et al., 2020). It is a com-
mon practice in prior research to focus on granted
rather than all-filed patents because it is believed
that granted patents that go through the review
process show success (Ahuja and Katila, 2001).
Nevertheless, to ensure the reliability of our find-
ings, and to account for potential instances where
patents generated and filed within our observation
period are granted at a subsequent date, we under-
take a robustness check where we substitute patents
that are granted within our observation window
with those that are applied for within the same
timeframe but subsequently granted. In our base-
line linear models, we employ the log of granted
patents plus 1 (to avoid indeterminate numbers
resulting from logging zero) (Ucar, 2018; Fich
et al., 2023), at the end of each year, as using the
gross number of patents in the linear models gives
rise to the issue of overdispersion and inconsistent
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estimations (Keum, 2021). For benchmark Poisson
specifications, we just use the raw patent count.

3.2.2. Market value of patents

We assess two dimensions of patents’ quality to test
Hypotheses 2 and 3, following Kogan et al. (2017).
The first dimension is the market value of granted
patents and the market value of granted patents for
a firm in a given year is calculated by summing up
the market value of all patents granted to a firm
at the end of each year, where market value is the
abnormal stock return following the news of a pat-
ent being granted within a three-day window. We
use the natural logarithm of this number to avoid
overdispersion. While it may be argued that a
three-day window is a short time to measure the
economic value of patents, it is a common practice
to measure the market value of patents “at the issu-
ance event of patents” (Kogan et al., 2017; Arora
et al., 2022), as is the case with the market value of
other firm events.

3.2.3. Scientific value of patents

The second dimension of patents’ quality is the sci-
entific value of granted patents (Kogan et al., 2017).
This is calculated as the aggregation of the forward
citations to all patents granted to a firm in a given
year. The number of citations is obtained for each
patent at the start of the grant year and continues until
the end of 2010. It is further weighted by average
citations to all patents granted in the same year as
each calculated patent. We use the log of the aggre-
gated citations; otherwise, overdispersion can occur.
We track the forward citations up to 2020 as a robust-
ness check.

3.3. Independent variables

3.3.1. Social status of TMTs

In prior corporate governance studies, the status of the
corporate elite is measured in several ways. However,
there are two dominant measurement approaches.
First, researchers have used the number of outside
directorships held by a focal director as a measure
of status. This has been the most prevalent measure
and somehow the strongest empirically (Westphal
and Khanna, 2003; Westphal and Shani, 2016).
Sitting on the boards of other firms both causes and
conveys status. Being invited to sit on other firms’
boards constitutes both recognition of, and deferral
to, a focal director. Second, educational credentials
have also been used to measure status (Westphal
and Shani, 2016). It is a standard variable included
in the BOARDEX dataset showing the number of
qualifications each manager owns each year. Indeed,
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the qualifications of a director show that he/she
may have high social status. Since both approaches
have their own strengths and limitations (for exam-
ple, a highly educated individual may also be char-
acterized by low social status), we combine the two
approaches. Namely, we measure the status of each
board member, including the CEO, using a composite
measure that includes the number of his/her outside
directorships and educational credentials in a given
year and as a linear sum. We then calculate the aver-
age social status of a focal firm’s TMT, in a given
year, by dividing the raw sum of the social status of
board members by the size of that board. We use each
dimension separately in our regressions as a robust-
ness check. The independent variables are lagged one
year with respect to the dependent variables.

3.4. Control variables

To rule out alternative explanations, we included con-
trol variables on three levels — namely, CEO, board,
and firm. These control variables have been fre-
quently used in relevant prior research (Daellenbach
etal., 1999; Liu et al., 2012; Ahn et al., 2017; Van de
Wal et al., 2020). We included CEO compensation
and CEO ownership because prior research shows that
managers’ monetary incentives influence the patent-
ing and innovation’s attitude in firms (Dechow and
Sloan, 1991; Benartzi and Thaler, 1999). We mea-
sured CEO compensation by the natural logarithm
of compensation for a focal CEO. We also measured
CEO ownership as the proportion of common shares
owned by a focal CEO. We included the gender of
CEO because previous studies have shown that gen-
der influences CEO decisions regarding patenting
and innovation (MacCrimmon and Wehrung, 1990;
Chung et al., 2018). CEO gender is a dummy assum-
ing a value equal to 1 if a focal CEO is female. CEO
tenure is another important factor affecting a range
of investment decisions through changing CEO
horizons (Wu et al., 2005). We measured tenure as
the number of years a CEO was in his position in
a specific firm. Board-level factors are shown to
affect corporate patenting and innovation (Chung
et al., 2018; Boone et al., 2019; Belderbos et al.,
2020). Acknowledging these effects, we included in
the present paper CEO-chairman continuity, board
independence, board gender composition, and board
ownership as controls. CEO-chairman continuity is
a dummy set to be 1 if a focal CEO is the chairman
of his/her firm’s board. Board independence is mea-
sured as the ratio of independent directors within a
firm’s board. We computed the board female pro-
portion as the ratio of female board members. Board
ownership is measured as the proportion of shares

© 2023 The Authors. R&D Management published by RADMA and John Wiley & Sons Ltd.

TMT status and innovation

owned by a given board. At the firm level, we also
included institutional ownership, R&D expendi-
ture, firm size, firm growth, and return on assets
(ROA) as controls. Institutional owners may affect
a firm’s inventive activities and patenting activity
through activism (Rong et al., 2017). Institutional
ownership is measured as the concentration of the
ratio of shares owned by institutional investors.
Firm size and growth can affect corporate patenting
through changing cash flows at the disposal of man-
agers (Valentini, 2012). Firm size is operationalized
through the natural logarithm of sales.” Firm growth
is the percentage change in the focal firm’s sales rel-
ative to the prior year. Also, prior research has shown
that the recent performance of firms influences cor-
porate patenting attitude by adjusting the baseline
risk for the firm (Demirkan and Demirkan, 2012).
Thus, ROA is operationalized as the industry-
adjusted ratio of net income over total assets. Finally,
R&D expenditure is also an important determinant of
firm patenting and innovation outcomes (Van de Wal
et al., 2020). We included R&D expenditure as the
natural logarithm of firm investment in research and
development activities. We included year, firm, and
industry dummies in all models accordingly.

3.5. Analysis

Ideally, we should have been able to allocate high
versus low status randomly to two groups of TMTs
and observe how this changed their patenting. Yet,
this ideal condition is far from reality, as TMT attri-
butes are path-dependent and idiosyncratic. Hence,
for explorative purposes, we employ linear panel
regression analysis. This involves logarithmically
transforming dependent variables and integrating
both random and fixed effects (Wooldridge, 2010;
Van de Wal et al., 2020). Results are presented in
Table 3. However, as log-transformed linear spec-
ification may be problematic for analyzing patent
count models (Cohn et al., 2022), we use count data
models with Poisson robust clustered standard errors,
panel random-effects, and panel fixed-effects modes
as our benchmark specification (results reported in
Table 4). Incorporating fixed effects into analyses
involving patent count data can pose certain com-
plexities. Therefore, in order to complement the
implementation of fixed effects in Poisson or nega-
tive binomial count models (Hilbe, 2011), and fol-
lowing prior research (Blundell et al., 2002; Boone
et al., 2019; Runge et al., 2022), we also employed
a pre-sample mean estimator that is based on pre-
sample means to account for unobserved heterogene-
ity4 (Blundell et al., 1995; Bloom et al., 2013; Boone
etal., 2019; Li et al., 2019). Prior research shows that
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this pseudo-fixed-effect method is superior and most
suitable for implementing fixed effects in analyzing
patent data (Blundell et al., 2002; Bettis et al., 2014).
In order to test Hypotheses 2 and 3, we had to con-
sider the fact that both patent attributes, that is, market
value and scientific value, are logically determined at
the same time. This means that the overall intrinsic
value of patents (with scientific and market dimen-
sions being part of this broader intrinsic value) is gen-
erated at the time of patent creation. As there are error
correlations within the equations estimating the mar-
ket and scientific value of patents, a system of simul-
taneous equations should be used to obtain consistent
and efficient estimates (Greene, 2003). In order to
analyze the relationship between TMT social status
and the market value and scientific value of patents
provided that the determinants of these two depen-
dent variables are the same and there are repeated
observations on the same sample members, we used
seemingly unrelated regressions (SUR). SUR is a
flexible random-effect model that satisfies the needs
created by mentioned factors (Fiebig, 2001) (results
reported in Table 6). We included year dummies in
the seemingly unrelated regression models and did
the robustness analyses with different specifications
to investigate Hypotheses 2 and 3.

4. Results
Tables 1 and 2 show summary statistics and correlations
for all variables. In order to investigate potential multi-

collinearity problems, we undertook variance inflation

Table 1. Summary statistics

factor (VIF) tests (Flickinger et al., 2016). All VIFs
report values below the threshold of 10; thus, we can con-
fidently claim that multi-collinearity is not a problematic
issue in the present study (e.g., see Kalnins, 2018).

The first set of results is related to testing
Hypothesis 1. Tables 3 and 4 display the results pre-
dicting patent count relying on linear (Table 3) and
Poisson count data models (Table 4).

Model 1 in Table 3 shows the effects of con-
trol variables for linear specification. It essentially
captures the portion of patenting obtained in prior
research (Boone et al., 2019; Arroyabe et al., 2020;
Van de Wal et al., 2020). For instance, in line with
prior research, it is observed that although an increase
in a firm size increases patent count, tenure is not a
significant predictor of patenting. Also, R&D expen-
diture is positively associated with the patent count,
which is coherent from a logical viewpoint. Next, we
include the main explanatory variable, the average
social status of TMT. Consistent with Hypothesis 1,
as the average social status of TMT increases, the pat-
ent count of firms also increases. Model 2 in Table 3
shows this evidence for linear specification with ran-
dom effects (0.11; p<0.05).

As shown by Cohn et al. (2022), the log transfor-
mation plus 1 is not directly interpretable as semi-
elasticity, but it is only a (poor) approximation of
this one.” If we assume the existence of the approx-
imation, we can provide an economic interpretation
in the case of semi-elasticities. With our data, an
increase of one standard deviation of the average
social status of TMT, ceteris paribus, implies an
average impact on the patent count of 2.69%.

Variable Obs Mean SD Min Max
Patent count 833 3.217934 1.700015 0.6931472 8.527738
Patent market value 833 0.1705219 0.2062965 0.0019982 2.077199
Patent scientific value 833 0.0204901 0.0377381 0.0000102 0.467748
R&D spending 833 4.873786 1.901335 -1.877317 9.304832
CEO salary 833 6.876307 0.4632191 0 8.384093
CEO ownership 833 0.0099233 0.0240914 0 0.3996965
CEO tenure 833 6.040816 5.644583 0 56

CEO gender 833 0.0216086 0.1454892 0 1
CEO_chairman continuity 833 0.6410564 0.4799788 0 1

Board independence 833 0.9070866 0.1148447 0.3 1

Board female proportion 833 0.1542437 0.0942398 0 0.4444444
Board ownership 833 0.0223791 0.0748972 0.000021 0.9623013
Firm size change 833 6.00295 17.65198 -59.49 157.051
Institutional ownership 833 0.0400431 0.0194661 0.0137716 0.2057912
Firm size 833 8.724356 1.518772 4.238185 12.96001
ROA 833 —-0.1563307 7.506762 —64.505 22.583
TMT’s average social status 833 4.472024 0.786898 2.363636 8.909091

8 R&D Management 2023

© 2023 The Authors. R&D Management published by RADMA and John Wiley & Sons Ltd.

85U017 SUOWIWOD 8A 8.0 3|l dde 8y Aq peuenob e saolle YO ‘8sn JO S8|nJ 10} ARIqIT 8UIUO A8]IM UO (SUORIPUOD-PUE-SWLY/LIO" A3 | 1M A1 1jBU1 [UO//:SANY) SUOIIPUOD pUe SB 18U} 88S *[£20Z/0T/70] UO A%l 8ulluo AB1IM S91 Aq /492T Wpe/TTTT 0T/I0p/woo A3 | Akelqjputjuoy/sdny woly pspeojumod ‘0 ‘0TE6.9T



11 12 13 14

10

3
-0.158 1

2
1

0.3931
-0.212

Table 2. Correlation matrix
CEO ownership

R&D spending
CEO tenure

CEO salary
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1

-0.0128
0.1926

—0.0458 0.6429

—0.1418
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—-0.036 1

0.0539

—0.0047 0.0888

CEO gender

1

0.1112

0.2629
0.1574
0.2641

0.1352
0.0783
0.2984

CEO-chairman continuity
Board independence

-0.1085 -0.0283 0.2252 1

—0.1466
—-0.1876

—-0.0433 0.0201

1

0.1177

0.23

—0.1458 0.1518

0.0022
0.0185
0.1105

Board female proportion

Board ownership
Firm size change

1

—0.042
—-0.0331

—-0.3281
—-0.094

—-0.2557
—0.0498
—-0.1422
0.2597
0.0609
0.1737

-0.0364
—-0.0134

0.0967
—0.1595 0.0867

-0.0766

-0.2177
0.0543

1

0.0211

—-0.0032  0.0292

1

-0.2616
—-0.225

-0.1027
0.0299

—-0.0207
0.0411

-0.1275
0.3946
0.1135
0.2255

-0.1077
0.0511
0.0226
0.1656

-0.2043 0.1282

—-0.2229
0.5587
0.0821
0.4108

All coefficients larger than 10.06l are significant at p<0.10 level.

Institutional ownership

Firm size

ROA

1

-0.294

0.5724
0.0932
0.2897

1

0.0491

0.1207

—0.0294 0.1895
-0.1182

—-0.023

—-0.0607
—-0.2051

1

—-0.1098 0.3935

-0.0124

—-0.1283 0.2153

TMT’s average social status

TMT status and innovation

In light of the mathematical issues discussed by
Cohn et al. (2022), in particular, to have an appropri-
ate economic interpretation, we test Hypothesis 1 by
estimating Poisson specifications.

Model 1 in Table 4 documents the effects of con-
trol variables for panel Poisson specification with
the random effect. Model 2 in Table 4 presents the
effect of the average social status of TMT under
panel Poisson specification with the random effect
(b=0.06; p<0.05). To understand the economic
interpretation of an increase of one standard devia-
tion of a regressor in a Poisson model, we can apply
the following mathematical formula:

eﬂ*SD — 60'06*0'787 = 1.0484.

This means that each additional increase of the
standard deviation of the average social status of
TMT is associated with an increase in the patent count
by a factor of 1.0484, ceteris paribus. Alternatively,
we can quantify an increase of 4.84% in the patents
due to an increase of one standard deviation of the
average social status of TMT.

Additionally, Model 3 in Table 4 (b=0.05; p<0.01)
documents results with robust standard errors and
industry dummies for Poisson specification, with an
increase in the patent count of 4.013% for an increase
of one standard deviation in the average social status
of TMT, ceteris paribus. Robust standard error imple-
mentation allows us to reduce the heteroskedasticity
issues in residuals. Industry dummies were used as it
could be argued that mixed industries are inappropriate
for patent data due to patenting heterogeneity across
industries, and we investigated the industry effect in
the linear panel model as well, by employing indus-
try dummies in Model 3 of Table 3 (b=0.1; p<0.05),
with an increase of 8.112% in the patent count for an
increase of one standard deviation in the average of the
social status of TMT, ceteris paribus.

To investigate the results under fixed-effects
implementation, Model 4 in Table 3 and Models 4
and 5 in Table 4 are presented. Model 4 in Table 4
displays the results of the Poisson pseudo-fixed-
effects estimation. In this case, the estimated coeffi-
cient for the average social status of TMT is positive
and significant (b=0.03; p<0.05), with an increase
of 2.389% in the patent count for an increase of one
standard deviation in the average of the social status
of TMT, ceteris paribus. Model 5 that shows Poisson
fixed effects is consistent with Model 4 (b=0.08;
p<0.01), with an increase of 6.50% in the patent
count for an increase of one standard deviation in the
average of the social status of TMT, ceteris paribus.

Therefore, the support for Hypothesis 1 is robust
to the inclusion of firm fixed effects. Also, Model 4
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Table 3. Results from linear panel regressions for predicting patent count

€y @

3 “

Linear random-effect Linear random-effect Linear random-effect Linear fixed-effect

patent count

patent count

patent count patent count

R&D spending 0.37+** 0.36%** 0.21%%* —0.24%%**
(8.15) (7.91) (3.42) (-2.91)
CEO salary 0.04 0.04 0.02 0.03
(0.78) (0.73) 0.41) (0.64)
CEO ownership -0.67 -0.47 -0.78 -1.25
(-0.32) (-0.23) (-0.38) (-0.51)
CEO tenure 0.006 0.005 0.006 0.01%%*
(0.93) (0.92) (1.02) (2.16)
CEO gender (c) 0.12 0.02 0.08 0
0.21) (0.04) (0.13)
CEO-chairman continuity ~ 0.14%%* 0. 14 0. 14558 0.07
(2.67) (2.72) (2.70) (1.33)
Board independence —0.927%#%* —0.88#** —0.927%%* -0.33
(—4.13) (-3.93) (—4.15) (-1.41)
Board female proportion —-0.64* -0.73* —-0.60 -0.65%
(-1.70) (-1.93) (-1.58) (-1.72)
Board ownership -0.58 -0.56 -0.50 -0.23
(-1.36) (-1.30) (-1.14) (-0.56)
Firm size change —0.003 —0.003#%* —0.004*** —0.005%**
(-3.74) (-3.84) (—4.28) (—4.53)
Institutional ownership —-0.69 0.59 1.03 -0.15
(-0.39) (0.34) (0.59) (=0.09)
Firm size 0.18%%%* 0.18%%%* 0.4 %% 0.58#%%*
(3.06) (2.95) (4.86) (4.73)
ROA 0.002 0.002 0.002 —-0.00
(0.89) (0.84) (0.74) (-0.20)
TMT’s average social status — 0.11%* 0.10%* 0.22%*
(2.11) (2.08) (2.00)
N 833 833 833 806
R 51.40 52.14 - 11.8
Wald-y? - - 275.51 -

This variable is dropped from linear fixed-effect regression as it remains time-invariant in our sample within the window of our analysis;

Z statistics in parentheses.
*p<0.1; ¥*p<0.05; ***p<0.01.

in Table 3, which is a linear specification with fixed
effects, shows a positive and significant (b=0.22;
p<0.05) coefficient for the average social status of
TMT, assuming the existence of the semi-elasticity,
an increase of one standard deviation of the average
social status of TMT, ceteris paribus, implies an
average impact on the patent count of 5.38%.

This latter linear fixed-effects model is only
added for the sake of completeness because as dis-
cussed in the section on analysis, such specification
can be problematic. Therefore, our models support
the claim that the social status of TMTs has a positive
impact on innovation for the focal firm.

Finally, Model 1 in Table 5 shows how these
results are statistically significant when we extend the
sample to include observations from 2005 to 2014.

10 R&D Management 2023

In order to test Hypotheses 2 and 3, we carried out
a seemingly unrelated regression.6 Table 6 shows the
results of this regression. Model 1 in Table 6 includes
control variables for the market value of patents’
estimation. In Model 2 of Table 6, the dependent
variable is the market value of granted patents. The
coefficient on the average status of TMT is positive
and significant (b=0.01; p<0.05), with an increase
of 0.783% in the patent count for each additional
increment of one standard deviation of the average
of the social status of TMT, ceteris paribus.

Model 3 in Table 6 includes control variables for
the scientific value of patents’ estimation. In Model
4 of Table 6, having the scientific value of granted
patents as a dependent variable, the coefficient on the
average status of TMT is negative but insignificant

© 2023 The Authors. R&D Management published by RADMA and John Wiley & Sons Ltd.
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Table 4. Results from panel, robust, and fixed-effect Poisson for predicting patent count

1 )

(3) 4) &)

Poisson panel Poisson panel

Poisson robust Poisson pseudo-fixed Poisson fixed

Variables random effects random effects effects (using PSM) effects
R&D spending 0.21%#%* 0.20%%** 0.19%#%** 0.27%%%* 0.06%*
(14.07) (10.90) (16.16) (21.22) (2.48)
CEO salary -0.01 —-0.00 -0.01 -0.01 0.04%#**
(-0.46) (-0.08) (-0.43) (-1.36) (5.23)
CEO ownership -1.64 -0.86 -0.51 -0.92 —3.4]%%%
(-1.11) (-0.56) (=0.79) (-1.25) (-2.82)
CEO tenure 0.00 0.00 -0.00 -0.00 —-0.00
(0.9) (0.52) (-0.01) (-0.01) (-1.13)
CEO gender (c) 0.16 0.04 0.12* 0 0
(1.24) 0.27) (1.89)
CEO-chairman 0.07 0.06 0.07%#** 0.07#%* 0.1%%*
continuity (1.63) (1.30) 2.71) (3.42) (7.51)
Board 0.09 —-0.00 0.08 0.1 —0.57%%%*
independence 0.5) (-0.02) (0.76) (1.06) (-10.08)
Board female -0.42% -0.45% -0.13 -0.07 0.18%*
proportion (-1.83) (-1.64) (-0.98) (-0.79) (2.23)
Board ownership -0.71 —-0.64 —0.97%#%* —1.16%** —4.03%%%*
(-1.56) (-1.30) (=3.1) (-3.37) (-16.32)
Firm size change —-0.00 —-0.00 —0.0027%** -0.00 —0.007%#**
(-1.6) (-1.26) (=3.17) (-1.02) (-22.2)
Institutional -2.14% -1.96 —1.97%%%* —2.23%%% 0.54
ownership (-1.78) (-1.39) (-2.78) (-3.24) (1.01)
Firm size -0.00 -0.00 0.02 0.01 0.24%%%*
(—0.46) (-0.21) (1.28) (1.32) (5.91)
ROA 0.00 0.00 0.00 0.00 0.01%#%*
(0.58) (0.44) (0.59) (0.11) (17.04)
TMT’s average 0.06* 0.05%** 0.03%* 0.08%%#%*
social status (1.95) (3.11) (2.42) (2.79)
Observations 833 833 833 806 806
Wald-;(z; 214.57 262.85 15.93 19.96 1487.73
Pseudo-R*

This variable is dropped from linear fixed-effect regression as it remains time-invariant in our sample within the window of our analysis;

Z statistics in parentheses.
*p<0.1; ¥*p<0.05; ***p<0.01.

(b=-0.00; insignificant). These combined results
support Hypotheses 2 and 3. Indeed, these coeffi-
cients show that the social status of a firm’s TMT
increases the market value of its granted patents based
on a subjective quality logic (H2). However, it does
not affect the scientific value of the firm’s granted
patents based on an objective quality logic (H3).

4.1. Robustness checks

Several additional tests have been employed in
order to assess the robustness of our main results.
A key potential issue with our identification strat-
egy could be endogeneity. In order to tackle this
issue, we use three different approaches. First, to

© 2023 The Authors. R&D Management published by RADMA and John Wiley & Sons Ltd.

deal with potential reverse causality, that is, “aren’t
these the most innovative firms that hire the higher
status TMT?” we use structural equation modeling
introduced by Leszczensky and Wolbring (2019).
This procedure involves the simultaneous estima-
tion of two equations, where one of the equations is
identical to our main model with logged numbers of
patents as the dependent variable, and the other equa-
tion is the estimation of TMT social status using the
same regressors in the main model plus the lag of
the ultimate dependent variable in the main model.
Before running structural equation modeling, we
ran Durbin-Wu-Hausman and Granger causality
tests. We implemented two Granger causality tests
for panel data (Dumitrescu and Hurlin, 2012; Juodis
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Table 5. Results from panel Poisson for predicting patent
count within the extended dataset (2005-2014)

)]
Variables Poisson
R&D spending 0.233%#%*
(18.50)
CEO salary -0.0174
(=0.996)
CEO ownership -1.569
(—1.447)
CEO tenure 0.00306
(0.908)
CEO gender 0.00658
(0.0692)
CEO-chairman continuity 0.0675*
(1.938)
Board independence 0.0458
(0.288)
Board female proportion —0.449%%*
(=2.775)
Board ownership —1.760%**
(-3.8406)
Firm size change -0.000723
(=0.771)
Institutional ownership —2.580%**
(-2.697)
Firm size —0.00651
(-0.416)
ROA 0.000744
(0.328)
TMT’s average social status 0.0489%*
(2.308)
N 1,520
Wald-y* 373.15

Z statistics in parentheses.
#*p<0.1; ¥¥p<0.05; ***p<0.01.

et al., 2021) to support the decision of adopting an
SEM to tackle reverse causality. We checked these
tests on a balanced subset of the dataset, from 2005
to 2010, and both rejected the null hypothesis of no
Granger causality (results are in Table 7). The results
of structural equation modeling are presented in
Table 8. Hypothesis 1 remains robust to structural
equation modeling addressing reverse causality.
Second, we employ yet another method to deal
with potential endogeneity caused by sample selec-
tion bias due to TMT social status and important
variables such as firm size. Although we control for
important determinants of firm patenting outcomes
in line with prior research, there may still be con-
cerns about the effect of such variables beyond the

12 R&D Management 2023

usual ways. For instance, it could be that “larger
firms hire high-status TMT and obtain more patents
through some hidden, bi-directional and compli-
cated channels that resist removal by a simple panel
regression (size effect).” In order to address this
issue, we use the Heckman two-step selection model
(Heckman, 1976), which has been widely used in
prior research to deal with issues of the same nature
(Velu and Jacob, 2016). The Heckman procedure,
in our case, involves estimating dichotomized TMT
social status’ as a function of important and relevant
controls in the main model predicting logged num-
bers of patents plus at least one variable that affects
TMT social status but not firm patenting. This first
stage allows us to obtain Lambda as a selection
parameter. This selection parameter is then included
in the second stage regression, which is identical to
our main model predicting logged numbers of pat-
ents. We need to observe: (1) if the selection param-
eter is significant; and (2) if the estimations change.
For the selection model, TMT social status is the
dependent variable and all the controls in the main
model predicting firm patenting (including firm
size) — except for variables that are logically irrel-
evant, that is, R&D expenditure, CEO tenure, and
institutional ownership — are included as regressors.
Also, a variable related to TMT social status but not
relevant to firm patenting is included in the selec-
tion model. We obtain this variable using the city in
which a firm’s headquarter was located and with the
following logic: high-status TMTs are more likely to
choose expensive cities. We identified 10 of the most
expensive cities in the United States and a firm was
assigned a variable called Luxury, which is a dummy
taking 1, if the headquarter of the firm was located
in one of these expensive cities and zero otherwise.
This variable showed a significant correlation of
0.06 with TMT social status and a non-significant
correlation of 0.01 with firm patenting. Year and
industry dummies were also included in both stages.
The results for the Heckman model are shown in
Table 9. The selection parameter is insignificant, and
Hypothesis 1 is still supported.

Third, we used propensity score matching to syn-
thetically build a comparable control and treatment
group with respect to variables included as a control
in the main model predicting firm patenting. In order
to do this, we first created a matching score based
on the control variables of the main model, and then
used the “psmatch2” procedure in Stata with a radius
caliper of 0.2, to see whether the first hypothesis
would still hold.® Table 10 shows that Hypothesis 1
is still robust.

The next set of robustness checks relates to our
operationalization of key variables. First, although

© 2023 The Authors. R&D Management published by RADMA and John Wiley & Sons Ltd.
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Table 6. Results from seemingly unrelated regression predicting market and scientific value

(1) 2) 3) “
Market value Market value of Scientific value Scientific value
of patents patents of patents of patents
R&D spending 0.06%** 0.05%** 0.007*** 0.007#*%*
(15.07) (14.14) (9.62) (9.55)
CEO salary 0.01 0.01 —0.006%* —0.006**
(1.10) (1.01) (-2.16) (-2.12)
CEO ownership —0.95%** —0.91%*** —0.22%%* —0.22%%*
(-2.90) (-2.78) (-3.32) (-3.36)
CEO tenure 0.005%#* 0.005%** 0.001%** 0.001 ***
(3.93) (3.95) (5.68) (5.68)
CEO gender —-0.02 —-0.04 0.005 0.007
(=0.65) (-1.11) (0.65) (0.83)
CEO-chairman continuity -0.02* -0.02* —-0.00 -0.00
(-0.65) (-1.70) (-0.26) (-0.24)
Board independence 0.03 0.01 0.01 0.01
(0.55) (0.23) (1.31) (1.42)
Board female proportion -0.05 -0.05 -0.02* —0.02%
(-0.74) (-0.76) (-1.78) (-1.77)
Board ownership 0.08 0.08 0.01 0.01
(0.94) (0.95) (0.72) (0.72)
Firm size change —0.001%#** —0.001#%** -0.00* —-0.00%*
(-3.39) (-3.31) (-1.74) (-1.78)
Institutional ownership —0.76%%* —0.75%%* -0.02 -0.02
(-2.29) (-2.28) (-0.41) (-0.42)
Firm size —0.03%** —0.03%** —0.008*** —0.008 %
(-5.52) (-5.76) (-6.99) (—6.83)
ROA 0.005%** 0.005%** —-0.00%* —0.00*
(6.48) (6.50) (-1.75) (-1.75)
TMT’s average social status - 0.01%%* - —-0.001
(2.12) (-0.88)
N 833 833 833 833
R 32.12 32.97 18.01 18.35

z statistics in parentheses.
*p<0.1; **p<0.05; ***p<0.01.

our measure of social status has been widely used
and validated in prior research (as explained in the
method section), we tried to construct an alternative
measure of social status using the network size of
TMT.’ We ran our main regression with the network
size of TMT replacing our main measure of TMT
social status. Although the effect was far reduced, it
was still significant and a positive predictor of pat-
ent count. Second, the measure we used in the main
models was a composite measure. We therefore
reran our main regression with each dimension of
our composite measure of TMT social status. The
results still show support for our hypotheses. Third,
as our measure of social status was obtained as an
average, it is also of interested to observe the indi-
vidual TMT members’ effect. We used the variance
of TMT social status instead of our average measure
in the main regression. The results remain robust.

© 2023 The Authors. R&D Management published by RADMA and John Wiley & Sons Ltd.

Table 11 shows the results of panel regressions
with a logged count dependent variable and ran-
dom effect for these different operationalizations of
our measure of TMT social status.'’ Therefore, we
can claim that our results are robust to alternative
measures of social status. Similar robustness checks
have been performed for Hypotheses 2 and 3 but for
the sake of brevity have not been included. Results
are available upon request.

Furthermore, we operationalized our dependent
variable in different ways to check the robustness of
our hypotheses. First, it could be argued that using only
granted patents cannot adequately capture the nature of
the innovativeness of the firm. We therefore retrieved
patent applications for our window of analysis and
replaced the granted patent count with the applied
patent count (that are granted at a later date) within
this window (2005-2010), in our analysis. Table 12

R&D Management 2023 13
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Table 7. Granger causality and Durbin—-Wu—Hausman
tests

Dumitrescu and Hurlin (2012) Granger non-causality
test

HO: TMT status does not Granger-cause Inpat

H1: TMT status does Granger-cause Inpat for at least
one panel (permno)

Optimal number of lags (AIC): 1 (lags tested: 1 to 1)
W-bar=1.9190

Z-bar=5.3979 (p-value=0.0000)

HO: Inpat does not Granger-cause TMT status

H1: Inpat does Granger-cause TMT status for at least
one panel (permno)

Optimal number of lags (AIC): 1 (lags tested: 1 to 1)
W-bar=2.2134
Z-bar=7.1273 (p-value=0.0000)

Juodis et al. (2021) Granger non-causality test

HO: TMT status does not Granger-cause Inpat

H1: TMT status does Granger-cause Inpat for at least
one panelvar

HPJ Wald test: 51.3765
p-value: 0.0000
HO: Inpat does not Granger-cause TMT status

HI: Inpat does Granger-cause TMT status for at least
one panelvar

HPJ Wald test: 13.0529
p-value: 0.0015

Tests of endogeneity (Durbin—Wu—Hausman, 1954,
1973, and 1978)

HO: variables are exogenous
Durbin (score) ;(2( 1)=230.524 (p=0.0000)
Wu-Hausman F(1, 830)=317.582 (p=0.0000)

Table 7 displays the Granger causality and endogeneity tests to
support the estimation of the SEM model. In all tests, we reject the
null hypotheses of non-Granger causality and exogeneity.

shows that Hypothesis 1 is still supported after this
different operationalization. For Hypotheses 2 and 3,
one may suspect that considering citations limited to
the window of analysis may be insufficient. We, there-
fore, retrieved updated citation data up to 2020 for the
patents within our window of analysis and used it in
our main models instead of citation data up to 2010.
Table 13 shows that Hypotheses 2 and 3 are robust to
this different operationalization.

Finally, we address an issue regarding contex-
tual effects. One may be interested in the effect of
the financial crisis on our hypotheses. We did this by
using a crisis dummy taking 1 if the observation year
was after 2007 and zero otherwise. Table 14 (Poisson)
shows that Hypothesis 1 is still robust and that the
financial crisis does not affect our empirical analysis.
Similar tests have been carried out for Hypotheses 2
and 3 but are not reported here for the sake of brevity.
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Table 8. Structural modeling

)] 2
TMT aver- Patent
age status count
TMT’s average social 0.23%%*
status 2.4)
Patent count -0.00
(-0.32)
ROA —-0.00 0.008
(-0.25) (0.99)
R&D spending 0.13%%% 0.51#%*
(5.29) (7.54)
CEO salary 0.05 -0.22
(0.92) (-1.36)
CEO ownership —3.73%%* -1.55
(-2.98) (-0.45)
CEO tenure 0.00 —-0.009
(0.68) (-0.63)
CEO gender 0.89%** 0.36
(5.27) (0.76)
CEO-chairman continuity ~ 0.09% 0.22
(1.78) (1.5)
Board independence 0.59%** —2.06%**
(2.66) (-3.33)
Board female proportion 0.05 -0.42
0.2) (-0.53)
Board ownership -0.08 —2.95%%*
(=0.19) (-2.41)
Firm size change —-0.00 —0.01%**
(=0.87) (-5.49)
Institutional ownership 0.81 -3.05
(0.62) (-0.84)
Firm size 0.06* 0.01
(1.87) (1.14)
Overall N (both models) 833
Overall log-likelihood 5,256.56

(both models)

Z statistics in parentheses.
*p<0.1; ¥*p<0.05; ***p<0.01.

5. Discussion

5.1. Theoretical implications

Considering the innovation of firms from a social
perspective, the present paper fills the gap in an
under-investigated research area that bridges two
distinct (yet intertwined) streams of literature: inno-
vation and TMT social status. In fact, we first unveil
that the social status of TMT is positively associated
with innovation (operationalized by the number of
patents granted) for focal firms, because high-status
TMTs are likely to detain a superior ability to convey
resources for R&D, which, in turn, are fueling innova-
tion. In particular, this phenomenon unfolds because
the high-status wield a multi-faceted influence on a
firm’s innovation trajectory, including status-related

© 2023 The Authors. R&D Management published by RADMA and John Wiley & Sons Ltd.
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Table 9. Heckman selection

ey @)
Dichotomized Patent count
TMT status
R&D spending 0.64 %%
(14.84)
CEO salary 0.18 -0.01
(1.45) (-0.07)
CEO ownership —12.06%** -21.94
(-2.66) (-1.37)
CEO tenure 0.02
(1.52)
CEO gender 0.00 0.41
(0.03) (0.98)
CEO-chairman continuity  0.19* 0.10
(1.75) (0.42)
Board independence 0.77 0.68
(1.64) (0.71)
Board female proportion ~ 0.68 0.25
(1.25) (0.26)
Board ownership -1.12% -2.56
(-1.71) (-1.37)
Firm size change —0.008%**
(-2.36)
Institutional ownership -7.60*
(-1.95)
Firm size 0.22%#7%%* 0.17
(5.19) (0.86)
ROA —-0.00 0.008
(-1.13) (0.70)
TMT’s average social 0.23%%*
status (2.17)
Lambda (selection 1.15
parameter) 0.79)
Luxury 0.12%
(0.91)
Overall N (both models) 833 (427
censored)
Overall Wald-y* (both 308.52
models)

Z statistics in parentheses.
¥p<0.1; ¥¥p<0.05; ***¥p<0.01.

TMT status and innovation

strategic leadership capabilities (O’Reilly et al., 2014)
that foster an environment conducive to innovative
endeavors, robust support structures that optimize
resource allocation and utilization for innovative ini-
tiatives (Nadkarni and Chen, 2014), and a superior
ability to attract and integrate top-tier talent, which
enhances the firm’s innovative capacity (Elenkov
and Manev, 2005). In addition, the same high-status
TMTs tend to be more risk-prone: R&D activities, by
definition, involve some degree of risk, so it is also a
fundamental attitude to promote R&D investments.
This complements the literature that links tangible
and intangible resources with innovation outcomes
(e.g., Sievinen et al., 2020). Similarly, we add empir-
ical validation to the literature that assesses TMT
status in terms of realization of innovation opportu-
nities (e.g., Ling et al., 2008; Rovelli et al., 2020),
confirming that on average a higher-risk propensity
is expected to increase innovation outcome.

While the aforementioned result also reinforces
the well-known idea that additional R&D resources
(deployed by high-status TMT) on average increase
innovation (e.g., Song et al., 2006; Grigoriou and
Rothaermel, 2017), we claim that our key contribution
relates mostly to understanding what type of innova-
tion is expected to be fueled depending on TMT status.

Thus, our core theoretical contribution consists in
assessing how TMT status can impact the quality of
the same innovation, and not only its amount. In this
context, we find that TMT social status increases the
market value of granted patents (H2) but has no or
negligible impact on the scientific value of these pat-
ents (H3). These findings fill the existing gap in the
role of social-related characteristics (status, in our
case) played in firms’ innovation. In fact, previous
innovation literature almost exclusively focuses on
the characteristics of inventors rather than top exec-
utives (Schumpeter and Nichol, 1934; Nelson and
Winter, 1982; Uzzi, 1996; Guan and Liu, 2016).

We  acknowledge that prior research
has evidenced the importance of inter- and

Table 10. Propensity score matching for the effect of TMT’s status on patent count

Variable Sample Treated Controls Difference S.E. T-stat
Logged number of patents Unmatched 3.80 2.66 1.14 0.11 10.27
ATT 3.80 3.48 0.31 0.12 2.48
psmatch2: Treatment assignment psmatch2: Common support on support Total
Untreated 427 427
Treated 406 406
Total 833 833
S.E. does not take into account that the propensity score is estimated.
© 2023 The Authors. R&D Management published by RADMA and John Wiley & Sons Ltd. R&D Management 2023 15
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Table 11. Panel regression count variable with random effects (status operationalizations)

(H @) 3) )
Patent count Patent count Patent count Patent count
R&D spending 0.36%** 0.37%** 0.37%%* 0.20%**
(7.88) (8.22) (8.06) (3.33)
CEO salary 0.03 0.04 0.04 0.05
(0.70) (0.73) (0.77) (1.01)
CEO ownership 0.23 —-0.46 -0.63 -1.47
(0.09) (-0.22) (-0.30) (=0.73)
CEO tenure 0.003 0.005 0.006 0.008
(0.51) (0.88) (0.99) (1.26)
CEO gender 0.15 -0.26 0.02 0.19
(0.26) (-0.42) (0.05) (0.31)
CEO-chairman continuity 0.14%5%% 0.14%#%* 0.14%5%% 0.09*
(2.68) (2.66) (2.67) (1.73)
Board independence —0.85%%*%* —0.87#%* —(0.897%** -0.30
(=3.77) (-3.92) (-3.99) (-1.28)
Board female proportion -0.70* -0.67* -0.67* -0.44
(-1.81) (-1.79) (-1.78) (-1.18)
Board ownership -0.62 -0.56 -0.60 -0.36
(-1.42) (-1.31) (-1.40) (=0.85)
Firm size change —0.003*** —0.003*** —0.003%** —0.005%**
(-3.64) (-3.85) (-3.78) (-4.91)
Institutional ownership 0.38 0.32 0.44 —-0.66
(0.22) (0.19) (0.25) (-0.37)
Firm size 0.18%** 0.18%** 0.18%** 0.47%%*
(2.99) (2.99) (3.00) (5.63)
ROA 0.002 0.002 0.002 0.001
(0.72) (0.87) (0.81) (0.39)
TMT’s average network size 0.0001%* - - -
(2.13)
Variance of TMT social status - 0.13%%* - -
(2.42)
Outside directorship - - 0.10%* -
(1.76)
Educational credentials - - 0.23%%*
(2.24)
N 833 833 833 833
R 52.20 - - -
Wald-y - 191.83 187.61 231.75

z statistics in parentheses.
*p<0.1; ¥*p<0.05; ***p<0.01.

intra-organizational connections among inner
actors for firm innovation, for example, claiming
that inventors who are supposedly the primary
players in generating patents are deeply influenced
by the social context within which they operate
(Gulati, 1998; Welsh et al., 2008; Schweisfurth
and Herstatt, 2016; Tomlinson and Fai, 2016).
However, this literature largely neglects how TMT
social attributes can determine the nature of the
innovation of focal firms (Talke et al., 2010).

Our findings show that ignoring how TMT social
attributes (such as TMT status) affect innovation

16 R&D Management 2023

may prevent the acquisition of a more comprehensive
view of how status impacts organizational dimen-
sions, which is an important goal for TMT scholars
(e.g., Hambrick and Mason, 1984; Ahuja and Morris
Lampert, 2001; Hambrick, 2007). Our research thus
shows the effects of one important attribute of TMT
social dimension, that is, TMT social status, on firm
patenting, as a proxy for innovation. Therefore, we
build on the TMT social status literature (e.g., Rovelli
et al., 2020; Sievinen et al., 2020) by theorizing and
finding that TMT social status impacts the quality of
innovation generated by the same firm.

© 2023 The Authors. R&D Management published by RADMA and John Wiley & Sons Ltd.
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Table 12. Negative binomial for applied patents

TMT status and innovation

Table 13. Surge with patent citations tracked to 2020

Q)]
Patent count

R&D spending 0.210259%:
(4.28)

CEO salary 0.027194
(1.38)

CEO ownership 0.52286
(0.30)

CEO tenure 0.003604
(0.74)

CEO gender 0.595947
(1.14)

CEO-chairman continuity —-0.00985
(-0.27)

Board independence -0.0727
(-0.45)

Board female proportion —-0.14669
(-0.52)

Board ownership 0.280877
(0.58)

Firm size change 0.00
(0.06)

Institutional ownership —-1.4986
(-1.11)

Firm size 0.119403%*%*
(2.00)

ROA 0.007708%***
(2.99)

TMT’s average social status 0.065187*
(1.65)

N 780

Wald-y* 208.9

z statistics in parentheses.
*p<0.1; ¥*p<0.05; ***p<0.01.

More specifically, prior research shows that TMT
dispositional attributes affect firms’ innovation
outcomes (Nadkarni and Chen, 2014; Cummings
and Knott, 2018). Yet, almost absent in this line of
research is the role of the situational attributes of
TMT, such as their social attributes on innovation
(Daellenbach et al., 1999; Liu et al., 2012; Ahn et al.,
2017; Chung et al.,, 2018; Boone et al., 2019;
Belderbos et al., 2020). We complement this research
stream by integrating both dispositional and situa-
tional attributes; in this way, we explain the nature of
firms’ innovation considering both sides, providing
a more comprehensive picture of the phenomenon
(Van de Wal et al., 2020), responding to a call to fill
this research gap (e.g., Lovelace et al., 2018).

Finally, our paper sheds additional light on
the role played by social status within organiza-
tions. There is a nearly ubiquitous consensus that
social status increases audiences’ perception of

© 2023 The Authors. R&D Management published by RADMA and John Wiley & Sons Ltd.

)] 2
Market value  Scientific value
of patents of patents
R&D spending 0.08 3% 0.227%%*
(14.71) (7.99)
CEO salary 0.01 0.05
(1.07) (0.81)
CEO ownership -0.37 0.69
(-1.25) (0.48)
CEO tenure 0.002%#%* -0.002
(2.09) (-0.45)
CEO gender 0.01 0.21
(0.29) (1.07)
CEO-chairman -0.01 0.21%**
continuity (-1.15) (3.34)
Board independence  —0.05 —0.64%%*
(-0.94) (-2.43)
Board female 0.09 -0.14
proportion (1.35) (-0.44)
Board ownership -0.09 -0.16
(=0.93) (-0.34)
Firm size change —0.001%#%** 0.001
(-3.64) (0.86)
Institutional —0.85%%*%* -0.18
ownership (=2.75) (=0.13)
Firm size —0.07%** —0.20%**
(-9.54) (-5.19)
ROA 0.004%** —0.009%*
(6.07) (2.54)
TMT’s average 0.02%%** -0.05
social status (2.78) (-1.47)
N 833 833
R 50.0 31.47

z statistics in parentheses.
*p<0.1; **p<0.05; ***p<0.01.

an agent’s quality (subjective quality), but the lat-
ter is distinct from objective quality (Piazza and
Castellucci, 2014; Anderson et al., 2015; Mahadevan
et al., 2019). However, this is a complex and contro-
versial issue that may have a heterogeneous impact
in differing contexts (Merton, 1972; Benjamin
and Podolny, 1999; Wang et al., 2014; Pollock
et al., 2015; Cao and Smith, 2021). We extend prior
research by showing that within the innovation con-
text, TMT social status is linked to subjective qual-
ity of innovation, but the same does not impact the
objective quality of innovation.

5.2. Managerial implications

Our paper also has practical implications. In particu-
lar, shareholders can benefit from our findings when
designing TMT composition. In fact, while the status

R&D Management 2023 17

85U017 SUOWIWOD 8A 8.0 3|l dde 8y Aq peuenob e saolle YO ‘8sn JO S8|nJ 10} ARIqIT 8UIUO A8]IM UO (SUORIPUOD-PUE-SWLY/LIO" A3 | 1M A1 1jBU1 [UO//:SANY) SUOIIPUOD pUe SB 18U} 88S *[£20Z/0T/70] UO A%l 8ulluo AB1IM S91 Aq /492T Wpe/TTTT 0T/I0p/woo A3 | Akelqjputjuoy/sdny woly pspeojumod ‘0 ‘0TE6.9T



Ali Radfard, Luca Pistilli and Alessia Paccagnini

Table 14. Poisson financial crisis effects on granted
patents’ count

ey

Patent count

R&D spending 0.2] %%
(3.35)
CEO salary 0.04
(0.75)
CEO ownership —-1.66
(-0.82)
CEO tenure 0.006
(1.05)
CEO gender 0.18
(0.29)
CEO-chairman continuity 0.16%%%*
(3.07)
Board independence —0.52%*
(-2.28)
Board female proportion -0.50
(-1.35)
Board ownership -0.29
(-0.68)
Firm size change —0.005%%**
(-5.48)
Institutional ownership 0.03
(0.02)
Firm size 0.44 %%
(5.39)
ROA 0.001
(0.44)
Financial crisis -0.23
(-1.17)
TMT’s average social status 0.21%%*
(1.96)
Financial crisisx TMT’s average ~ 0.003
social status (0.04)
N 833
Wald-y* 316.43

Z statistics in parentheses.
*p<0.1; ¥*p<0.05; ***p<0.01.

of TMT members itself cannot be easily manipulated
in the short term, the composition of a TMT can be
adjusted relatively quickly and eventually reformu-
lated. Accordingly, our findings show that adding high-
status managers to TMT increases innovation output
and — what is expected to be even more important for
for-profit firms — its market value. However, espe-
cially for non-profit organizations or social enterprises,
where the scientific value of innovation may be more
important than its market value, our findings suggest
that investing in high-status TMT members may not be
very effective (except for the absolute value of innova-
tion). This presents an intriguing trade-off: when the
goal is focused on increasing market value, selecting a

18 R&D Management 2023

high-status board member or CEO is desired, but when
the goal is to increase scientific depth, this may not be
the most effective strategic decision.

Our paper also has implications for status-
aspiring behavior by TMT members. Clearly, social
status is a desired attribute for managers, and there-
fore, our results simply enhance the value of this
attribute, evidencing the positive relationships with
additional innovation and its related market value.
However, the fact that TMT status is not a predictor
of the scientific value of innovation offers intrigu-
ing reasoning opportunities. In particular, managers
should try to compensate for the lack of correlation
of objective quality to social status by improving
their own objective and “skills-based” competence,
when particularly required, such as in the case of
social enterprises or research institutions. In other
words, the task facing a manager who wants to per-
form well in innovation (according to both the sci-
entific and market dimensions) is to fight ego power
and deception caused by social respect: a manager
should not assume that social respect means that
he/she is objectively very competent. However, as
mentioned in the theory and hypotheses chapter,
overperforming in terms of scientific value may
legitimately not be a priority for most TMTs who
manage traditional for-profit firms.

5.3. Limitations and further avenues for
future research

Our study has its own limitations that nevertheless
offer directions for future research. First, our empir-
ical analyses rely on manufacturing firms among the
S&P 1500 constituents. Future research should also
investigate the generalizability of our theory and
findings in other industries. In addition, by conduct-
ing sample splits by industries, we find that some
industries show a stronger relationship between
TMT social status and patent count (Hypothesis 1).
However, we decided not to include this result as the
subsamples falling in some industries were too small.
Theoretically speaking, we suspect that for industries
where hard-core science is needed for innovation,
the effect of status is stronger because resource and
opportunity channels (which are core elements for our
theoretical speculation) can act as key assets when
complexity and difficulty levels segregate firms. Still,
this may be debatable and we encourage additional
empirical studies in this regard. However, we claim
that our study has some external validity as we do not
deeply focus on industry-specific characteristics and
peculiarities.

Second, while our study is among the first to
link a social attribute (status) of TMT to innovation

© 2023 The Authors. R&D Management published by RADMA and John Wiley & Sons Ltd.
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outcome, it does not distinguish CEOs from other
TMT members. Future studies can disentangle
the innovation effects of high-status CEOs from
other TMT members, perhaps incorporating agent-
principal issues in this relationship. In fact, it is ratio-
nal to assume that CEOs may have a different weight
with respect to other TMT members.

Third, while we used rigorous methods for
endogeneity control, and various model specifica-
tions following prior relevant research (Daellenbach
etal., 1999; Liu et al., 2012; Ahn et al., 2017; Chang
et al., 2019; Van de Wal et al., 2020), at the same
time giving a boost to our construct validity as com-
pared to prior research (Westphal and Shani, 2016),
by using two measures of social status we did not
incorporate network-level data with high levels of
detail. For instance, it would be interesting to see
how networks of TMT and inventors co-evolve.

In addition, based on our findings, we see an excit-
ing opportunity to generate insights into the socio-
cognitive framework within which TMTs affect firm
innovation outcomes and to add explanatory power
to upper-echelons theory. For instance, we suspect
that TMT social status could have unique and com-
plex impacts on firm innovation outcomes when con-
sidered jointly with TMT dispositional risk-taking
determinants, such as tenure. Tenure is generally
found to reduce risk-taking due to horizon problems
associated with it (Matta and Beamish, 2008), but
social status may eventually compensate for these
horizon-related issues by improving resources and
opportunities at the disposal of TMTs. Therefore,
we encourage further research endeavors aimed at
unveiling how the joint effect of TMT social status
and tenure affects innovation.

Finally, since higher-status TMTs are more likely
to invest in risky activities, such as R&D, it may be
reasonable to expect TMT status to also affect other
patents’ characteristics, such as whether they tend
to all belong to similar technological classes or not.
This could be assessed by considering the different
technological classes of patents issued (e.g., Yan and
Luo, 2017). We encourage future research endeavors
aimed at clarifying how TMT status impacts that and
other patents’ dimensions.

To conclude, our study sheds some light on how
TMT status affects the innovation process in focal
firms led by that TMT. We show that high-status
TMTs tend to generate more and better innovation
in terms of its market value, but this positive link
vanishes if the scientific value of innovation is con-
sidered. With our findings, we hope to stimulate and
enrich the scholarly conversation on how TMT status
impacts different organizational dimensions, includ-
ing innovation.

© 2023 The Authors. R&D Management published by RADMA and John Wiley & Sons Ltd.
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Notes

' We fully acknowledge that patents, as all proxies, are

not perfect for capturing a firm’s level of innovative-
ness. Indeed, they are mostly related to inventions,
and some firms may opt for other forms to protect
the latter, such as trade secrets. However, to date, pat-
ents still represent one of the most reliable and im-
plemented ways to assess innovation (e.g., Lin and
Chen, 2005; Rothaermel and Boeker, 2008; Tebaldi
and Elmslie, 2013).

We are thankfully to an anonymous reviewer for high-
lighting this issue.

Results are robust to alternative operationalization of
firm size as logarithm of firm’s total assets.

We used 10years of pre-sample patent data (1994—
2004). This time span is in line with prior research (Li
et al., 2019; Runge et al., 2022).

Considering the log transformation of the dependent
variable: log(l1+y)=x u+a, Cohn et al. (2022) show
in Takeaway 4 that the relation between the semi-
elasticities of (1+y) and y is #; = ]f[;[‘j‘]x] B;, when E[ylx]
is large, H; = /)’j, and the log transformed regression co-
efficient can be interpreted as an approximation of the

semi-elasticity of y with respect to the X

We ran separate panel-fixed-effect regressions for
Hypothesis 2 and 3 (originally estimated by sureg).
We still find similar results consistent with our hy-
potheses in two separate panel-fixed-effect models
(the coefficient on the social status of TMTs for mar-
ket value was b=0.1 with p<0.05; and the same coef-
ficient for scientific value was b=0.06 with p=0.15,
insignificant).

In the results presented in Table 9, we created a dummy
variable taking zero if TMT social status is less than
the third quartile (this is robust to several other splits),
and one otherwise. This is the dichotomized TMT social
status variable that is used as the dependent variable in
the first stage of Heckman.

The treatment in this procedure was dichotomized TMT
social status.

Network size is obtained by calculating “the number of
overlaps through employment, other activities, and edu-
cation” (WRDS BoardEx dictionary).

The same holds when we use panel Poisson with ran-
dom effects.

We are thankful to an anonymous reviewer for suggest-
ing this idea.
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