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ARTICLE INFO ABSTRACT

Keywords:

As digital transformation accelerates, generating demand for new digital products, processes, and technologies, it
is necessary to create consensus among all the actors involved on the company’s digital innovation strategies.
Owners greatly influence a company’s objectives and design: they represent a group to which the top man-
agement must pay particular attention. Understanding which individual aspects of the owners influence digital
innovation processes becomes very important. However, studies on the impact of owners’ characteristics on
digital innovation are rare. This article analyzes over 550 patent-holder firms engaged in digital innovation to fill
this gap. The study evaluates the relationship between owners’ characteristics and patenting activity. The results
show a significant impact of gender diversity, education, and minority status of the owners on digital innovation.
By favoring a deeper understanding of the profile of owners concerning digital innovation, the findings of this
study help top management identify more effective engagement strategies for a better performance of the digital
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transformation process.

1. Introduction

The availability of new digital technologies drives digital trans-
formation. In turn, it creates demand for innovation, thus generating a
virtuous circle (Enkel et al. 2020). Digital innovation has been defined as
creating (and the consequent change in) market offerings, business
processes, or models that result from digital technology (Nambisan
et al., 2017). It includes the development of new technologies (Benassi
et al. 2020; Glinkina et al. 2020), as well as their incorporation into new
products and services (Johansson et al. 2021), and in general, the
learning processes through which organizations digitally transform
themselves (Selander et al. 2013; Laurenza et al. 2018).

As the global impact of digital transformation increases (Bresciani
et al., 2018; Verhoef et al., 2019), more and more scholars are devoting
themselves to analyzing innovation processes related to digital tech-
nologies (Hess et al., 2016; Bertello et al., 2020; Annarelli et al. 2021).
Understanding the factors that influence the effectiveness of digital
innovation processes is of paramount importance (Annarelli et al.,

2021). The scientific literature has identified numerous factors that in-
fluence the effectiveness of digital innovation processes: at an institu-
tional (Wei et al. 2022), organizational (Cheng and Wang, 2022), team
(Ardito et al. 2021), and individual level (Opland et al. 2022).

Existing studies highlight how the aspects at the individual level, i.e.,
the characteristics of the people involved in digital innovation processes,
are particularly relevant. For example, Firk and colleagues (2021) have
studied the role of top managers, finding that their characteristics have a
relevant impact on the success of digital innovation initiatives. Several
studies analyze the individual traits of inventors (Goel & Goktepe-
Hultén, 2021; Link & van Hasselt, 2020). Others have investigated the
role of different categories of individual actors like entrepreneurs
(Hevner and Gregor, 2022), investors (Miiller et al. 2019), and external
experts (Martinez-Corral et al. 2019).

The individual aspects are the micro-foundations on which innova-
tion processes are based (Steinhauser, 2021). Besides, the discussion
above underlines several categories of individual stakeholders - e.g.,
managers, investors, inventors - are involved. For each stakeholder
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category, it is necessary to study which characteristics are relevant and
how they impact the process.

Business owners, in particular, represent a category of individuals
with a strong influence on the performance of organizations (Fairlie and
Robb, 2009). They indirectly influence the company’s operation, acting
on top management (Mio et al. 2016) and directly expressing prefer-
ences on strategic choices (e.g., Liu et al. 2015). In digital innovation
and Industry 4.0, owners have a more significant impact since processes
are typically less structured, and top levels need to support an entre-
preneurial attitude (Bartoloni et al. 2021). In this context, it is clear that
the role of governance is fundamental for enabling behaviors that pro-
mote innovation.

It has been found that the personal characteristics of the owners have
an impact on the decisions they make regarding the company (Melissen
et al., 2016) and, consequently, on the functioning of the organization
(Botero and Velez, 2018) and its performance (Simo Kengne, 2016).

Their importance notwithstanding, individual aspects - i.e., the
contribution of human factors to an effective business transformation -
are probably the least studied among the antecedents of practical digital
innovation (Zimmermann et al., 2020; Picone et al., 2021). The role of
owners in digital innovation is even less investigated (Ano and Bent,
2021; Corvello et al., 2021).

Considering, therefore, the need for studies on digital innovation, the
relevance of the role of owners, and the simultaneous lack of studies on
owner characteristics as antecedents of digital transformation, there is a
manifest need to investigate the impact of individual aspects of owners
on digital innovation.

To fill the above gap, this paper addresses the following research
question:

R.Q.: What individual characteristics of owners significantly impact
digital innovation output?

The central argument in this study is that the individual character-
istics of the owners condition their attitude towards company objectives
and organization (Kouki, 2021; Sikavica et al., 2020). In particular,
these aspects affect how owners conceive and interpret digital innova-
tion processes (Kindermann et al., 2021; Hassan et al. 2021). In other
words, depending on personal traits such as gender (Marcel, 2009; Ruiz-
Jimenez et al., 2016), or experiences such as education (Liu et al. 2018)
or belonging to a minority (Jones, 2008), owners can prove to be more
or less sensitive to the objectives of digital transformation.

Based on these arguments, a sample of over 550 companies was
obtained from the Orbis - Bureau Van Dijk (BVD) database (https://
www.bvdinfo.com/en-gb/our-products/data/international/orbis). The
companies were selected based on their engagement in digital innova-
tion as patent holders in Industry 4.0. The data on owners’ character-
istics and patent productivity were analyzed using Multiple Linear
Regression with diagnostic checks of Gauss-Markov assumptions (Aiken
and West, 1991; Baron and Kenny, 1986; Cohen et al., 2003; Hayes and
Cai, 2007; Hayes and Matthes, 2009; Poole and O’Farrell, 1971; Wool-
dridge, 2010).

Stakeholder theory (Freeman, 1984) has highlighted top managers’
responsibility to involve and influence owners to favor consensus and
the achievement of corporate objectives (Chams and Garcia-Blandon,
2019, Serravalle et al., 2019). Understanding the owners’ characteristics
is essential to guide a company towards effectively implementing any
strategy (Laplume et al. 2008), including digital innovation processes
and digital transformation (Barrane et al. 2021). Again, the importance
of governance in addressing the company in pursuing innovation path-
ways has to be underlined. The results of our study highlight personal
aspects of owners - namely gender, education, and belonging to a mi-
nority — that positively impact the company’s output in digital innova-
tion. These results help define an owner profile favorable to digital
innovation. The definition of this profile is the first step to designing
strategies of involvement and communication by top management with
the ultimate aim of accelerating innovation and digital transformation.

The article is structured as follows. The next section briefly
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summarizes the literature on digital innovation and the role of owners’
characteristics. The methodology used is then detailed. Results and their
discussion follows, then the conclusions with implications and in-
dications for future research.

2. Theoretical background and research hypotheses
2.1. Digital innovation and Industry 4.0

Digital innovation understood as the creation of (and the consequent
change in) market offerings, business processes, or models that result
from the use of digital technology (Nambisan et al. 2017), is a funda-
mental component of digital transformation, as highlighted by the dig-
ital transformation of the economy or society as a whole: digital
innovation, introducing or improving products and services based on
digital technologies, is the engine of change (Vega and Chiasson 2019;
Glinkina et al. 2020). Digital innovation also plays a fundamental role at
the company level. Abrell et al. (2016) show how a company can have a
passive or proactive role in digital transformation and how the ability to
create innovative solutions becomes fundamental. Similarly, Jafari-
Sadeghi and colleagues (2021) distinguish three aspects of digital
transformation at the enterprise level: preparedness, digital technology
exploration (e.g., research and development), and digital technology
exploitation (e.g., patents and trademarks). The authors found a positive
relationship between patent applications, technology entrepreneurship,
and technological market expansion. In addition to a direct link between
digital transformation and digital innovation (i.e., digital innovation is a
component of digital transformation), there is also an indirect one.
Digital innovation has been conceptualized as capabilities necessary to
lead a successful change. Hence, by experiencing innovation processes,
organizations acquire skills to improve their digital products and pro-
cesses and, ultimately, their performance (Selander et al. 2013; Lau-
renza et al. 2018).

The challenge of digital innovation is particularly relevant for
manufacturing companies (Abrell et al. 2016), committed to integrating
digital technologies with physical products and processes according to
the Industry 4.0 paradigm (Johansson et al., 2021). Both large and small
and medium-sized manufacturing companies undertake a complex dig-
ital innovation path to adapt to the paradigm of Industry 4.0 and exploit
its advantages (Elia et al. 2021; Del Giudice et al. 2021).

In this context, the issue of intellectual property - e.g., patent pro-
tection - takes on a more relevant dimension than in service companies
(Jafari-Sadeghi et al. 2021), even if the two sectors of activity increas-
ingly converge - i.e., servitization (Kim et al. 2019; Frank et al. 2019).
The study of patent data for novel digital technologies is instrumental in
understanding the nature and dynamics of innovation processes (Pez-
zoni et al., 2022), namely in the digital transformation and Industry 4.0
domains, whereas patent activity is a proxy for digital innovation (Ahn,
2020; Wang and Hsu, 2021; Jemala 2021). Recent studies report a sig-
nificant increase in patents and patent-based competition for Industry
4.0 technologies (Benassi et al. 2020; Chih-Yi and Bou-Wen 2021). In
this context of hyper-automation and hyperconnectivity, with a high
pace of innovation rate, the dynamics related to patent litigation, patent
protection, and strategic patenting prove that attacking firms perform
better (Chih-Yi and Bou-Wen, 2021). Boudreau et al. (2022) show that
digital innovations can be effectively protected by combining patents
and copyright, which cover digital product design and digital content.
Uriarte et al. (2022) explored the dynamics of patenting activity in the
field of sustainability of agri-food chains oriented toward Industry 4.0,
while Tirgil and Findik (2022) found that awareness of Industry 4.0
applications positively affects firms’ innovation performance. Nylund
and Brem (2021) analyzed a patent dataset to investigate the relation-
ships between open innovation at large and innovation performance,
proving that only digital innovation is significantly affected by open
innovation, as openness and context-related factors leverage the pecu-
liar characteristics of digital solutions (Annarelli et al. 2021; Chih-Yi and
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Bou-Wen 2021; Boudreau et al. 2022).

Annarelli et al. (2021) suggest that a research effort is needed better
to understand the nature of digital innovation and related capabilities.
In the area of Industry 4.0, analyzing firms’ patent productivity and
associated factors is an essential starting point. As illustrated in the next
section, the human characteristics that distinguish business owners can
significantly influence them, and we focused on them in this study.

2.2. Owners’ characteristics

There is a consensus that the human factor remains essential also in
the fourth industrial revolution context. Neumann et al. (2021) pro-
posed a framework for successful digital transformation processes that
systematically considers human factors in Industry 4.0 design and
implementation. The personal characteristics at the top-level impact
relevantly on innovation activity.

Even if this paper is focused on the impact of owners’ characteristics
on patenting, to give a complete overview of the phenomenon, in this
section, some attention is devoted to the individual elements of other
stakeholders who are often involved in the process of innovation and
particularly top management.

Between business owners and top management, there is a close
relationship: business owners act on top management to influence the
activity of the company (Mio et al. 2016), and top management is called
upon to involve owners to favor consensus and the achievement of
corporate objectives (Chams and Garcia-Blandon 2019, Serravalle et al.
2019).

The individual characteristics of top managers are relevant for a
large number of processes related to digital transformation (Elbanna &
Newman 2022): the entire management team impacts significantly on
the success of digital innovation initiatives (Firk et al. 2021) and exerts a
significant influence on the context of innovation processes — i.e.,
company strategies, human resources management policies, and
research and development.

The identity of founders was studied to understand how firms
organize digital innovation (Bunduchi et al., 2022). As critical actors of
entrepreneurial firms, owners, play a crucial role in product innovation
(Mathias and Williams 2017; Zuzul and Tripsas 2020). Cognitive frames
- interpretative schemes to assign meaning and make sense of the world -
(Cornelissen and Werner, 2014) are used to understand how enterprises
manage innovation. Raffaelli et al. (2019) proposed the top manage-
ment team’s cognitive capability as a crucial factor affecting innovation
adoption. The managerial cognition as the driver of change in firms’
digitalization capabilities is studied in Tripsas and Gavetti (2000).

Therefore, personal characteristics are expected to significantly in-
fluence the invention process.

The individual characteristics of key people involved in the invention
process, especially inventors, significantly increase efficiency and
effectiveness in patent production. The variables investigated are per-
sonal initiative, leadership, and intrinsic motivation (Denti and Hemlin
2015), personal network, risk aversion, information network, and labor
market insurance (Faleye et al. 2014), gender, belonging to minorities
(Link & van Hasselt 2020), expatriate status (Goel and Goktepe-Hultén
2021), educational and professional background. Interestingly, analyzes
how chief operating officers’ (COOs’) characteristics affect exploration
via patenting and venturing. The COOs’ demographic and professional
characteristics analysis shows that longer careers negatively impact
patenting while positively venturing. Likewise, gender affects differ-
ently, as female COOs relate to venturing, but no relation is detected
about patenting. COOs’ professional experience in development is
linked to patents but not venturing.

Some works have investigated the role of individual and professional
characteristics in the specific context of university patenting and tech-
nology transfer activities (Baldini 2011; Bercovitz and Feldman 2007;
Boardman and Ponomariov 2009), whereas they deepened the faculty
motivations to patent (prestige, reputation, knowledge exchange,
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incentives), level of personal commitments toward technology transfer,
funding sources, institutional affiliations, tenure status, support of stu-
dents, scientific values, and demographic attributes.

Many works have addressed the topic of women in innovation and
entrepreneurship (Cunningham et al. 2017; Goel et al. 2015; Leahey and
Blume 2017; Link 2017). A contribution to the impact of age and gender
on digital capabilities, namely, on selfie-related behaviors, was pro-
posed by Dhir et al. (2016).

Expatriate researchers’ impact on innovation productivity is an
essential issue in terms of the policy. Investigating the productivity of
foreign researchers and international scientific mobility is important
(OECD 2001; Teichler 2015; van der Wende 2015; Ardito et al., 2021;
Lenzi, 2009), especially regarding return mobility and the productivity
of researchers coming back to their own countries (Baruffaldi and
Landoni 2012; Gibson and McKenzie 2014; Jonkers and Tijssen 2008).
Ardito et al. (2021) detected a higher rate of general-purpose in-
novations in teams including foreign members. Ostrovsky and Picot
(2021) investigated the attitude to creating immigrant-owned firms in
Canada, finding that immigrant-owned SMEs were somewhat more
likely to innovate.

As for ethnic diversity and the presence of minorities, they seem to
boost the dynamic capabilities of a company and its innovativeness.

Other studies focused on the role of scientific knowledge within
teams for the development of technological innovation (Ardito et al.,
2021), the institutional ownership, and the level of innovation measured
by the number of patents and patent citations (Sakaki and Jory, 2019),
on the ability of inventor CEOs for innovation (Lin et al., 2021). Namely,
Lin et al. (2021) investigate the role of inventor CEOs within firms’
innovation process. Surprisingly, CEOs’ general ability is associated
with higher innovation outcomes, while their managerial ability lowers
innovation results (Lin et al., 2021). On the contrary, Ardito et al. (2021)
focus on the team-level composition of scientific and educational
backgrounds as well as team internationalization: they found that higher
scientifical and academic levels in the team reduce the likelihood of
patenting general-purpose solutions, while a higher team internation-
alization brings more technologies applicable to different domains
(Ardito et al., 2021). However, ownership composition has also been
investigated under the public vs private ownership perspective (Sakaki
and Jory, 2019): institutional investors adopt a long-term view and
bring a sense of ownership stability that benefits firms’ innovation.

As a general result, Su and Moaniba (2020) argue that individuals,
firms, and countries play a distinctive and moderating role in a collab-
orated patenting activity, thus, highlighting how individuals’ charac-
teristics impact R&D collaboration network success (Su and Moaniba,
2020).

Overall, few studies analyze the impact of the human factor at the top
management level and the invention process’s output, in particular,
measured through the production in terms of patents. Even fewer studies
exist concerning digital innovation.

From an overall point of view, we can say that the topic related to the
impact of owners’ characteristics on innovation in the context of In-
dustry 4.0 is a new and promising research field.

More specifically, this article aims to investigate the impact of
owners’ individual characteristics on the invention process by analyzing
the output in terms of patents.

2.3. Model and hypotheses

The research model has based on the hypothesis that owners’ char-
acteristics influence the digital innovation output, whose proxy is the
number of granted patents. In the following, the single hypotheses
formulated are described.

Results related to the influence of gender on the propensity to
innovation and patenting are not unique. Link and van Hasselt (2020)
studied the effect of owners’ gender on patenting disposition: women-
owned firms are associated with fewer patent applications than men-
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owned ones. Some studies found no significant gender differences in
innovation productivity (Goel and Goktepe-Hultén, 2021).

Other studies found that females are more likely to promote explo-
ration via patenting (). Female leaders often demonstrate cooperative
and collaborative leadership styles nurturing a greater innovation pro-
pensity (Dezso and Ross, 2012). Females can provide more creativity
and flexibility than males, allowing innovation activity to be better
explored (Ostergaard et al., 2011; Ruiz-Jimenez et al., 2016). Innova-
tiveness can benefit from the creativity and different views coming from
gender diversity (Dezso and Ross, 2012). Females can stimulate enthu-
siasm and curiosity, bringing exceptional views and experiences
encouraging to challenge the status quo via patenting (Marcel, 2009).
Evidence suggests that female leadership results in higher firm innova-
tiveness (Ruiz-Jimenez et al., 2016), and managerial gender heteroge-
neity fosters firm innovation efforts (Hoobler et al., 2018).

Therefore, we propose the following hypothesis:

H1: gender heterogeneity positively influences the number of gran-
ted patents.

Empirical evidence on expatriate researchers and innovation is not
so many (Corley and Sabharwal 2007; Levin and Stephan 1999), but
essential research has deepened the topic (Teichler 2015; van der Wende
2015).

Findings demonstrate general accordance with expatriate re-
searchers’ positive impact on innovation productivity. In the U.S., Levin
and Stephan (1999) showed that foreign-born and foreign-educated
scientists provided high contributions; Corley and Sabharwal (2007)
showed that foreign-born scientists were more productive than home
country-born scientists.

Internationally mobile researchers can bring different perspectives
promoting and facilitating innovation and are often more productive by
refining and re-combining novel and existing knowledge to generate
innovation (Teichler, 2015).

Many countries have promoted programs to attract international
talents, contaminate their own national competencies, and create new
networks benefitting the local research community.

Therefore, we propose:

H2: heterogeneity in terms of expatriation conditions positively in-
fluences the number of granted patents.

Research on the impact of ethnicity on innovation is relatively poor.
Link and van Hasselt (2020) explored the effect of owners’ ethnicity on
the patenting attitude proving that minority-owned firms show a higher
patenting propensity.

In the U.S., the Small business innovation research (SBIR) and Small
Business technology transfer (SBTT) programs encourage the partici-
pation of minorities in technological innovation (National Academies of
Sciences, Engineering and Medicine, 2015), as it improves science and
technological innovation.

Ethnic diversity improves the dynamic capabilities (Fleming, 2001;
Jones, 2008; Katz and Martin, 1997), which in turn increases the per-
formance of firms related to innovation. Ethnic and education diversity
in the workforce is positively correlated with the intensity of radical
innovation (Mohammadi et al., 2017), suggesting that great ethnic di-
versity in the workforce significantly improves innovativeness. More-
over, while more external links could replace other kinds of variety like
the disciplinary-one, ethnic diversity could not.

Therefore, we propose:

H3: The presence of minorities among owners positively influences
the number of granted patents.

Some studies found that the functional background of CEOs is asso-
ciated with leaders’ attitudes toward change (Musteen et al., 2006). Liu
et al. (2018) demonstrated that leaders’ features, including professional
background, influence firm performance. The development experience
of CEOs is associated with greater exploration and change efforts
(Barker and Mueller, 2002). Leadership style depends in many cases on
occasion: a professional background in output-related functions like
R&D fosters growth strategies and sustains innovation expenses so,
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pursuing organic growth through innovation; furthermore, a manager
whose cognitive base includes R&D is more likely to foster a firm’s
technological innovation via patenting (Chakravarty and Grewal, 2016).

Therefore, we propose:

H4: The level of education of owners positively influences the
number of granted patents.

In the model, we also consider control variables related to the firm’s
size and financial dimension: number of employees, operating turnover,
ROE - Return on Equity, and net income.

3. Methodology

This paper performs a Multiple Linear Regression analysis with SPSS
27.0, empowered with ad hoc coding to verify the four Gauss-Markov
assumptions: (A1) standard error means equal to zero; (A2) homoge-
neity; (A3) homoskedasticity; (A4) covariances of mistakes similar to
zero (Aiken and West, 1991; Baron and Kenny, 1986; Cohen et al., 2003;
Hayes and Cai, 2007; Hayes and Matthes, 2009; Poole and O’Farrell,
1971; Wooldridge, 2010).

The sample selection process followed the recent literature on pat-
enting firms (Giglio, 2021; Giglio et al., 2021). In detail, the single-
random sampling without replacement includes firms — as the sam-
pling unit — that patented innovations about the keyword “Industry 4.0”,
identified through a text-based search. To avoid that a single-keyword
search could introduce any bias in the sampling criteria, the selection
process also covered the WIPO categories closer to the Industry 4.0-
based patents, such as audio-visual technology, telecommunications,
digital communication, basic communication processes, and ILT.
methods for management. The data about the five WIPO categories were
pooled together to generate a larger sample, based on Maliatsina and
Kimpimaki (2020). Following Ostrovsky and Picot (2021), we adopted
the pooling method, as research hypotheses and variables are shared
among the 5 sub-sets. The final dataset includes firms’ size and financial
performances, ownership team composition and education, and pat-
enting activity. The patenting period is considered a 5-year timeframe to
control for the elasticity of patenting R&D departments (Ahuja and
Katila, 2001; Giglio et al., 2021; Hall, Jaffe, and Trajtenberg, 1999;
Hausman and Griliches, 1984; Jaffe and Trajtenberg, 1996; Johnson,
2002) - i.e., firms were selected only if they had at least one granted
patent between 01/01/2016 and 31/12/2020.

BVD database has been chosen because it merges and harmonizes
ready-to-use data from different patent databases globally. Hence, pre-
liminary methodological steps are mostly unnecessary to standardize
and cleanse data and derive metrics (Kim and Lee, 2019) (Giglio, 2021).

Although there is no universally shared time interval in literature for
patent-related analyses, we rely on the 5-year elasticity of patenting for
R&D departments (Ahuja and Katila, 2001; Giglio et al., 2021; Hall,
Jaffe, and Trajtenberg, 1999; Hausman and Griliches, 1984; Jaffe and
Trajtenberg, 1996; Johnson, 2002).

This study considers the following control variables: number of
employees (SIZE), return on equity (ROE), operating turnover (TURN),
and net Income (Inc) as a proxy for a firm’s size and financial perfor-
mances. Such firm-level dimensions have been controlled through the
variables available in the dataset, following previous research (Xu and
Wang, 1999; Sun et al., 2002; Choi et al., 2011). Firm size was selected
based on consolidated studies involving patents and the total amount of
employees (Francois and Belarouci, 2022; Micozzi et al., 2021; Matyas
et al.,, 2019; Matricano, 2020); ROE was selected due to its widely
investigated relationships with patenting activity (Li and Di, 2021; Jin
et al., 2020; Chiu et al., 2020; Nunes et al., 2018; Patel and Ward, 2011;
Coombs and Bierly, 2006); likewise, turnover was selected due to proven
relationships between firm performance and patents (Paula and Silva
Rocha, 2021; Matricano, 2020); finally, Income has been selected due to
its established links to patenting activity (Burrus et al. 2018; Wesseling
et al., 2015; Lee, 2010; Sood and Dubois, 1995; Chakrabarthi and Hal-
perin, 1990).
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Independent variables related to the ownership team are gender
heterogeneity (GEND), heterogeneity of expatriation conditions (EXP);
the presence of minorities (MIN); level of education (EDU).

Finally, the dependent variable is the number of granted patents
(PAT).

Table 1 summarizes the variables above.

Independent variables are operationalized as follows: GEND is equal
to 1 when there are female owners in the company, 0 otherwise; EXP is
equal to 1 if there are expats within the ownership team of a company
headquartered in a particular country, 0 otherwise; MIN is equal to 1
when there are owners from the same country of the firm, but belonging
to minorities, 0 otherwise; EDU is equal to 1 if owners have at least a
degree, 0 otherwise.

Tables 2-5 show the frequency of independent variables (GEND,
EXP, MIN, EDU).

The overall sample includes 553 observations (1 missing value).
There is an overall balance in gender heterogeneity, while only one-
fourth of the total sample includes expats. 2.5 % of firms in the sam-
ple have owners from minority groups, and 13.2 % have degree-level
education.

4. Results

No variables are removed from the multiple linear regression anal-
ysis. Hence, no perfect multicollinearity is detected. Fit indices are
acceptable: R? = 0.531, Adj R? = 0.524. Therefore, the model explains
more than 50 % of the variability of the dependent variable, far beyond
the minimum threshold of 0.20 for cross-sectional data. The regression
test (F = 76.540, p-value = 0.000) confirms the overall significance of
the model (Tables 6, 7). Among the control variables, SIZE and TURN
positively and significantly impact the dependent variable. However,
TURN has an illusory significance, as the corresponding confidence in-
terval is a neighborhood of zero. Only SIZE exerts an influence on
granted patents, coherently with literature (Giglio, 2021). GEND, MIN,
and EDU significantly and positively impact PAT.

The assumptions of the linear regression models were fulfilled (Poole
and O’Farrell, 1971). Gauss-Markov assumptions have been tested
through diagnostic tools as follows. Multicollinearity has been tested by
checking: correlations among independent and control variables, con-
dition indices, and variance inflation factors (VIFs). Tables 7-9 show
that correlations (below 0.5), VIFs (below 1.6), and condition indices
(below 3.7) confirm that no relevant multicollinearity is detected
(Cohen et al., 2003; Hayes and Matthes, 2009; Miceli et al., 2014).
Endogeneity has been controlled by excluding conceptual mistakes (e.g.,
reverse causality), using control variables, and grounding the research
hypotheses in consolidated literature results (Wooldridge, 2010).
Autocorrelation has been avoided by definition in cross-sectional data-
sets (Loglisci and Malerba, 2017). Heteroskedasticity has been tested
through scatter plot of standardized residuals vs dependent variable,
White tests I and II (only squared predictors, and squared predictors and
interaction terms, respectively), Breusch-Pagan test, and Newey-West
estimation of robust standard errors (with HC3 estimator): no

Table 1
Variables utilized.

Independent and control variables Dependent variable

Independent variables

Heterogeneous gender composition
Heterogeneous expatriation conditions
Existence of minorities among owners
Level of education of owners

Control variables

Number of employees

Return on equity

Operating turnover

Net income

Number of granted patents
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Table 2
Frequency of GEND.
Frequency  Percent  Valid Cumulative
Percent Percent
Valid 0 289 52.3 52.4 52.4
1 263 47.6 47.6 100.0
Total 552 99.8 100.0
Missing ~ System 1 0.2
Total 553 100.0
Table 3
Frequency of EXP.
Frequency  Percent  Valid Cumulative
Percent Percent
Valid 0 414 74.9 75.0 75.0
1 138 25.0 25.0 100.0
Total 552 99.8 100.0
Missing ~ System 1 0.2
Total 553 100.0
Table 4
Frequency of MIN.
Frequency  Percent  Valid Cumulative
Percent Percent
Valid 0 538 97.3 97.5 97.5
1 14 2.5 2.5 100.0
Total 552 99.8 100.0
Missing ~ System 1 0.2
Total 553 100.0
Table 5
Frequency of EDU.
Frequency  Percent  Valid Cumulative
Percent Percent
Valid 0 479 86.6 86.8 86.8
1 73 13.2 13.2 100.0
Total 552 99.8 100.0
Missing ~ System 1 0.2
Total 553 100.0

heteroskedasticity is detected - p-value > 0.05 - (Aiken and West, 1991;
Baron and Kenny, 1986; Brambor et al., 2006; Echambadi and Hess,
2007; Hayes and Cai, 2007; Kaspar and Fuchs, 2021).

So considering the hypotheses formulated in the previous section, we
can summarize the results as follows:

e H1, H3, and H4 are accepted; H2 is rejected.

e Regarding the control variables, SIZE and TURN positively impact
the dependent variable, even if TURN has a zero confidence interval.
Both SIZE (number of employees) and TURN (operating turnover)
are necessary proxies of the firm dimension, confirming that inno-
vation and patent activity are more developed in large companies
than in small ones.

5. Discussion

This study focuses on the role that the personal characteristics of
business owners play in digital innovation processes in terms of their
patenting activity. Namely, we identified some relationships among
firms’ granted patents and firms’ diverse ownership composition in
terms of gender, team internationalization, and education level that
contribute to the understanding of how owners’ characteristics and
ownership team composition affect innovation output in terms of
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Table 6
Results of the regression test.
ANOVA
Model Sum of Squares df Mean Square F Sig.
1 Regression 298404314810.367 8 37300539351.296 76.540 .000P
Residual 263647207769.719 541 487333101.238
- Total 562051522580.086 549
governance team on innovation in general (e.g., Ain et al. 2021; Cum-
Table 7 . . ming and Leung 2021; Konadu et al. 2022), to the best of our knowledge,
Regression parameters and Variance Inflation Factors. . X . ..
this is the first work that considers the personal characteristics of owners
Model Unstandardized Sig. Collinearity Statistics about digital innovation. Hence, following recent studies (Annarelli
Coefficients et al. 2021; Elia et al. 2021; Del Giudice et al. 2021), the theoretical
B Std. Error VIF contribution of our work aims at filling in the gap in the literature about
1  (Constant) —2666.946  1383.819 0.054 a more comprehensive understanding of enabling factors (including
SIZE 0.356 0.029 0.000**  1.386 personal ones) related to digital innovation and, namely to Industry 4.0,
GEND 5333.011  3161.982 0.093* 1.022 to explore and identify possible determinants of firms’ patenting activ-
EXP 3488.164 2722485 0'201...,. 1.572 ity. Factors like gender (Dezso and Ross, 2012), education level, and
MIN 37817.989  6551.544 0.000**  1.202
EDU 12891.230 3423.265 0.000%* 1.522 expatriate status (LiU et al., 2018, Barker and MUE”ET, 2002, Ardito
ROE 0.353 25.372 0.989 1.020 et al., 2021) are much debated in the literature and were considered in
TURN 0.000 0.000 0.000**  1.520 this study. As for education level, we assume that higher education and
Inc -0.001 0.001 0.362 1.279 capabilities (e.g., managerial or general ones) of the owners make them
*Significance level: p < 0.1. more inclined and capable of supporting innovation (Barker and Muel-
**Significance level: p < 0.001. ler, 2002), but there is a mitigating effect of the type of education or
capability on the actual innovation output, thus, making the existing
granted patents related to digital innovation and, namely, Industry 4.0. literature not entirely conclusive on educational factors (Lin et al. 2021).
We believe that the role of owners is particularly relevant in digital Hence, we contribute to the ongoing discourse on how education im-
innovation, whereas innovation processes are less structured and pacts innovation output. As for gender and expatriate status, we
affected by stimuli from subjects with power (Bartoloni et al., 2021). considered the diversity of the ownership team. The primary hypothesis
Moreover, actual results from literature show that digital innovation has is that the interaction between individuals concerning these character-
some peculiarities compared with non-digital creation (Nylund and istics can favor the contamination, mutual motivation, and learning that
Brem 2021). Therefore, such exceptions need to be investigated with ad guide digital innovation (Ardito et al., 2021). While several studies
hoc studies, as the generalization of results about non-digital in- addressed the relationship between gender and innovation performance
novations does not apply to digital innovations (Nylund and Brem at large (Link and van Hasselt 2020; Ain et al. 2021; Biga-Diambeidou
2021). While numerous studies focus on the impact of the personal et al. 2021; Cumming & Leung 2021; Teruel and Segarra-Blasco 2021;
characteristics of inventors (e.g., Biga-Diambeidou et al. 2021; Teruel & Kamberidou 2020; @stergaard et al., 2011; Ruiz-Jimenez et al., 2016;
Segarra-Blasco 2021) and diversity in the individual elements of the Dezso and Ross, 2012; Marcel, 2009), literature does not provide fully
Table 8
Correlations.
Pearson Correlations
SIZE GEND EXP MIN EDU ROE TURN Inc
SIZE 1.000 0.107 0.169 0.261 0.341 0.020 0.458 0.289
GEND 0.107 1.000 0.414 0.077 0.303 -0.013 0.137 0.046
EXP 0.169 0.414 1.000 0.279 0.478 0.070 0.184 0.068
MIN 0.261 0.077 0.279 1.000 0.107 0.004 0.247 0.211
EDU 0.341 0.303 0.478 0.107 1.000 0.049 0.335 0.190
ROE 0.020 -0.013 0.070 0.004 0.049 1.000 0.006 0.097
TURN 0.458 0.137 0.184 0.247 0.335 0.006 1.000 0.430
Inc 0.289 0.046 0.068 0.211 0.190 0.097 0.430 1.000
Correlations among independent and control variables are not significant; no multicollinearity is detected.
Table 9
Collinearity diagnostics.
Dimension Eigenvalue Condition Index Variance Proportions
(Constant) SIZE GEND EXP MIN EDU ROE TURN Inc
1 3.645 1.000 0.02 0.02 0.02 0.02 0.01 0.02 0.01 0.02 0.01
2 1.242 1.713 0.04 0.04 0.05 0.03 0.08 0.00 0.05 0.08 0.13
3 0.954 1.954 0.00 0.00 0.01 0.04 0.05 0.03 0.62 0.00 0.10
4 0.843 2.080 0.00 0.02 0.00 0.02 0.66 0.05 0.10 0.04 0.02
5 0.678 2.319 0.18 0.00 0.08 0.04 0.00 0.35 0.14 0.00 0.04
6 0.602 2.461 0.01 0.48 0.01 0.05 0.00 0.02 0.03 0.01 0.46
7 0.436 2.891 0.00 0.28 0.00 0.00 0.00 0.03 0.02 0.85 0.21
8 0.325 3.350 0.12 0.13 0.01 0.69 0.19 0.50 0.00 0.00 0.02
9 0.276 3.635 0.63 0.02 0.83 0.10 0.00 0.00 0.04 0.00 0.00
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shared results, and the case of digital innovation is hitherto under-
investigated. Therefore, our research contribution sheds more light on
the impact of gender diversity on patenting activity in digital domains,
namely Industry 4.0. Finally, team internationalization, that is, ethnicity
and nationality diversities, according to Ardito et al. (2021), is linked to
higher innovation performance in many areas (see also: Fleming 2001;
Mohammadi et al. 2017; Krabel et al. 2012; Mathieu et al. 2013; Teichler
2015; van der Wende 2015; Alnuaimi et al. 2012, Tzabbar and Vestal
2015; Mulkay 1974), but there is an apparent lack of deeper investiga-
tion and consolidated results, as pointed out by Link and van Hasselt
(2020). Thus, our work aims to fill in such a gap in literature by tackling
nationality diversity in terms of expats and ethnic minorities.

The results confirm that individual factors like the education level
and diversity of the ownership team favor greater productivity and
impact in terms of patenting in the digital innovation domain.

As for education level, the result is not entirely intuitive as the
owners are not directly involved in the innovation process. However,
our results are consistent with the literature that argues that top man-
agement roles that exercise power over the organization push innova-
tion processes when their education level is higher and their technical
competence grows (Barker and Mueller, 2002). Coherently with main-
stream literature, but in contrast with Lin et al. (2021), our findings do
not link innovation performance to specific managerial abilities.

As for minority groups, findings are aligned with previous research
(Ardito et al., 2021; Fleming, 2001; Mohammadi et al., 2017), but our
contribution sheds more light on different types of minority groups and
team internationalization, as requested by Link and van Hasselt (2020).
In particular, we checked separately for ethnic minority and national
diversity within ownership teams, finding that only ethnicity is a sig-
nificant factor in digital innovation performance. Such diversity condi-
tions have been termed ‘team internationalization’ (Ardito et al., 2021).
Indeed, minority owners can often be considered intellectual migrants
(Mulkay 1974) and highly motivated individuals with diverse life ex-
periences exposing them to diverse knowledge and an international
network of personal contacts (e.g., Krabel et al., 2012; Mathieu et al.,
2013; Teichler 2015; van der Wende 2015). Therefore, international
owners’ teams facilitate access to knowledge. Complementary resources
(e.g., laboratories, scientific partnerships) are needed to carry out digital
innovation processes. Diverse groups, besides, are often characterized
by the facility of knowledge spillovers which help make sense of the
rapidly evolving digital technologies (e.g., Alnuaimi et al., 2012), as well
as by a tolerant and open climate that facilitates risk-taking and, in
general, the invention process (Tzabbar & Vestal, 2015).

Past studies investigated whether women in top positions within
organizations impact firms’ innovation measured by patent applica-
tions, mainly finding positive evidence (Dezso and Ross, 2012), with
some exceptions and conditional constraints (Teruel and Segarra-Blasco,
2021). Gender diversity has been found to affect innovation perfor-
mance positively (e.g., Link and van Hasselt 2020; Ain et al. 2021; Biga-
Diambeidou et al. 2021; Cumming & Leung 2021), even if, in some
cases, results are mixed, as in the case of Teruel and Segarra-Blasco
(2021) who found a positive relation only in the case of teams that are
also occupationally diverse. Our paper extends this research stream to
the much less investigated case of digital innovation (Kamberidou
2020), finding a significant and positive relationship between gender
diversity and innovation output. The presence of female individuals in
power groups favors creativity and flexibility, fostering digital innova-
tion (Ostergaard et al., 2011; Ruiz-Jimenez et al., 2016) and diversity of
points of view (Dezso and Ross, 2012). Female owners can bring the
owners’ team the enthusiasm and curiosity (Marcel, 2009) necessary in
a dynamic domain such as Industry 4.0. Our findings align with main-
stream literature, confirming a positive impact of gender diversity on
innovation output, not linked to other diversity conditions (Teruel and
Segarra-Blasco 2021).

The original contributions to understanding gender, ethnicity, and
education diversity are based on hypotheses grounded in studies on non-
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owners and non-digital innovations: further research should take our
work as a starting point to further deepen the links between personal
characteristics and patenting intensity. As such, new dimensions and
variables should be selected and investigated, like the environmental
context (e.g., country patent stock) or firm’s path dependency in inno-
vation patenting (e.g., application experience, patenting intensity over
time) as well as technology-level variables (e.g., technology age).

6. Conclusions

Even though digital innovation can vigorously accelerate society’s
transformation due to its pervasive impact, the topic is still poorly
studied (Annarelli et al., 2021). This is also true when considering digital
innovation in Industry 4.0. Understanding and stimulating the enabling
factors of digital innovation is an important issue (Elia et al. 2021; Del
Giudice et al. 2021).

Enabling factors can be identified at the organizational, environ-
mental, and individual levels. Within these levels, the personal dimen-
sion is probably the least studied. There exist studies on the role of top
managers (Firk et al. 2021), key people involved in the innovation
process, and employees or managers in functions like Operations or R&D
(Goel & Goktepe-Hultén, 2021; Link & van Hasselt, 2020). Studies
focused on business owners are rare, even if the impact on business
performance is expected to be high, especially in Industry 4.0, where
processes are less structured, so top levels are requested to pursue an
entrepreneurial attitude (Bartoloni et al., 2021).

This paper aims to fill this gap. An empirical analysis was carried out
on data gathered from the BVD database related to a sample of over 550
firms headquartered worldwide engaged in digital innovation.

The paper aimed at answering the research question stated in the
introduction, i.e., what individual characteristics of owners have a sig-
nificant impact on digital innovation output, declined in the four specific
hypotheses. Three out of four hypotheses were entirely accepted,
demonstrating that the gender diversity, the presence of minorities in
owners, and the level of education of owners significantly impact pat-
enting activity in digital innovation. Considering the control variables,
the company size influences the attitude to innovation and patenting.

The research has substantial practical implications. The positive
impact of specific individual characteristics on the innovation perfor-
mance can encourage companies to include in the teams people having
the factors identified and stimulate initiatives or programs by
policymakers.

For instance, many countries have already developed policies and
programs to involve people with different characteristics in innovation
activities. One of the aims of the American Small business innovation
research (SBIR) and Small Business technology transfer (STTR) pro-
grams is to encourage the participation of different people in techno-
logical innovation. Already in 2013, some initiatives focused on the
involvement of women, minorities, and other categories in the SBIR and
STTR programs (National Academies of Sciences, Engineering, and
Medicine, 2015) to expand the pool of SBIR/STTR-funded researchers
and identify mechanisms for improving participation rates: such cate-
gories helped improving science and technological innovation, indeed.

This paper provides preliminary empirical evidence that is not
exempt from limitations that may identify future research directions.
One end is intrinsically related to the research focused on owners’
characteristics that have never been studied in terms of impact on digital
innovation. While there are studies on other people involved in the
digital innovation process, this is one of the first works that consider the
effects of individual characteristics of owners. So, our hypotheses pri-
marily rely on existing studies.

Future research in this area should consider other variables related to
the external context, such as the country’s patent stock or related to the
specific application experience of the company. The temporal dimension
of patenting, understood as the patenting intensity over time, could be
significant: it is reasonable to retain that the patenting activity in a
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certain period will influence the patenting performance of future pe-
riods. Other variables to be considered are specifically related to the
characteristics of the innovation, for example, the technology age. Also,
ownership concentration and ownership stake could be relevant vari-
ables to include in future studies, as well as female members’ stake,
owners’ founding role, and owners’ involvement in operational man-
agement. In adding new variables, additional mediating/moderating
effects could be tested. In this context, another area subject to further
research is the definition of the control variables: the number of em-
ployees and the operating turnover can be considered as the correct
proxy for describing the company size, while others (e.g., R&D expenses
or R&D%) should be considered as related to financial performance.

Funding: this work was partly supported by the Italian National
Operational Programme on Research and Innovation Attraction and
International Mobility AIM1805501-1.

Uncited references.

CRediT authorship contribution statement

Vincenzo Corvello: Writing — review & editing, Writing — original
draft, Supervision, Conceptualization. Jaroslav Belas: Writing — review
& editing, Writing — original draft, Validation. Carlo Giglio: Writing —
review & editing, Writing — original draft, Methodology, Formal anal-
ysis, Data curation. Gianpaolo Iazzolino: Writing — review & editing,
Writing — original draft, Validation, Conceptualization. Ciro Troise:
Conceptualization, Writing — review & editing.

Declaration of Competing Interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

References

Abrell, T., Pihlajamaa, M., Kanto, L., vom Brocke, J., & Uebernickel, F. (2016). The role
of users and customers in digital innovation: Insights from B2B manufacturing firms.
Information & Management, 53(3), 324-335. https://doi.org/10.1016/j.
im.2015.12.005

Ahn, S.-J. (2020). Three characteristics of technology competition by IoT-driven
digitization. Technological Forecasting and Social Change, 157, Article 120062.
https://doi.org/10.1016/j.techfore.2020.120062

Ahuja, G., & Katila, R. (2001). Technological acquisitions and the innovation
performance of acquiring firms: A longitudinal study. Strategic Management Journal,
22(3), 197-220.

Aiken, L. S., & West, S. G. (1991). Multiple regression: Testing and interpreting interactions.
Sage Publications Inc.

Ain, Q. U,, Yuan, X., & Javaid, H. M. (2021). The impact of board gender diversity and
foreign institutional investors on firm innovation: Evidence from china. European
Journal of Innovation Management. https://doi.org/10.1108/EJIM-10-2020-0439

Alnuaimi, T., Singh, J., & George, G. (2012). Not with my own: Long-term effects of
cross-country collaboration on subsidiary innovation in emerging economies versus
advanced economies. Journal of Economic Geography, 12(5), 943-968.

Annarelli, A., Battistella, C., Nonino, F., Parida, V., & Pessot, E. (2021). Literature review
on digitalization capabilities: Co-citation analysis of antecedents, conceptualization
and consequences. Technological Forecasting and Social Change, 166. https://doi.org/
10.1016/j.techfore.2021.120635

Ano, B., & Bent, R. (2021). Human determinants influencing the digital transformation
strategy of multigenerational family businesses: A multiple-case study of five french
growth-oriented family firms. Journal of Family Business Management. https://doi.
org/10.1108/JFBM-12-2020-0117

Ardito, L., Natalicchio, A., Appio, F. P., & Messeni Petruzzelli, A. (2021). The role of
scientific knowledge within inventing teams and the moderating effects of team
internationalization and team experience: Empirical tests into the aerospace sector.
Journal of Business Research, 128, 701-710. https://doi.org/10.1016/j.
jbusres.2019.11.022

Baldini, N. (2011). University patenting: Patterns of faculty motivations. Technology
Analysis & Strategic Management, 23(2), 103-121. https://doi.org/10.1080/
09537325.2011.543329

Barker, V. L., & Mueller, G. C. (2002). CEO characteristics and firm R&D spending.
Management Science, 48(6), 782-801. https://doi.org/10.1287/mnsc.48.6.782.187

Baron, R. M., & Kenny, D. A. (1986). The moderator-mediator variable distinction in
social psychological research: Conceptual, strategic, and statistical considerations.

Journal of Business Research 155 (2023) 113397

Journal of Personality and Social Psychology, 51(6), 1173-1182. https://doi.org/
10.1037/0022-3514.51.6.1173

Barrane, F. Z., Ndubisi, N. O., Kamble, S., Karuranga, G. E., & Poulin, D. (2021). Building
trust in multi-stakeholder collaborations for new product development in the digital
transformation era. Benchmarking, 28(1), 205-228. https://doi.org/10.1108/BIJ-04-
2020-0164

Bartoloni, S., Calo, E., Marinelli, L., Pascucci, F., Dezi, L., Carayannis, E., ... Gregori, G. L.
(2021). Towards designing society 5.0 solutions: The new quintuple helix - design
thinking approach to technology. Technovation. https://doi.org/10.1016/j.
technovation.2021.102413

Baruffaldi, S. H., & Landoni, P. (2012). Return mobility and scientific productivity of
researchers working abroad: The role of home country linkages. Research Policy, 41
(9), 1655-1665.

Benassi, M., Grinza, E., & Rentocchini, F. (2020). The rush for patents in the fourth
industrial revolution. Journal of Industrial and Business Economics, 47(4), 559-588.
https://doi.org/10.1007/s40812-020-00159-6

Bercovitz, J., & Feldman, M. (2007). Academic entrepreneurs and technology transfer:
Who participates and why?. In Perspectives on Innovation (pp. 381-398). Cambridge
University Press. https://doi.org/10.1017/CB09780511618390.021.

Bertello, A., Ferraris, A., Bresciani, S., & De Bernardi, P. (2020). Big data analytics (BDA)
and degree of internationalization: The interplay between governance of BDA
infrastructure and BDA capabilities. Journal of Management and Governance, 1-21.

Biga-Diambeidou, M., Bruna, M. G., Dang, R., & Houanti, L. H. (2021). Does gender
diversity among new venture team matter for R&D intensity in technology-based
new ventures? evidence from a field experiment. Small Business Economics, 56(3),
1205-1220. https://doi.org/10.1007/s11187-019-00263-5

Boardman, P. C., & Ponomariov, B. L. (2009). University researchers working with
private companies. Technovation, 2(42-153). https://doi.org/10.1016/j.
technovation.2008.03.008

Botero, I. C., & Velez, D. G. (2018). Management and ownership: Ownership structure
and governance in latin american family firms. Family firms in latin america (pp. 19-
24) doi:10.4324/9781315098630-4.

Boudreau, K. J., Jeppesen, L. B., & Miric, M. (2022). Profiting from digital innovation:
Patents, copyright and performance. Research Policy, 51(5), Article 104477.

Brambor, T., Clark, W. R., & Golder, M. (2006). Understanding interaction models:
Improving empirical analyses. Political Analysis, 14(1), 63-82. http://www.jstor.org/
stable/25791835.

Bresciani, S., Ferraris, A., & Del Giudice, M. (2018). The management of organizational
ambidexterity through alliances in a new context of analysis: Internet of Things (IoT)
smart city projects. Technological Forecasting and Social Change, 136, 331-338.

Bunduchi, R., Crisan-Mitra, C., Salanta, I.-I., & Crisan, E. L. (2022). Digital product
innovation approaches in entrepreneurial firms — the role of entrepreneurs’ cognitive
frames. Technological Forecasting and Social Change, 175, Article 121343. https://doi.
org/10.1016/j.techfore.2021.121343

Burrus, R. T., Edward, Graham, J., & Jones A. T. (2018). Regional innovation and firm
performance. Journal of Business Research, 88, pp. 357-362.

Chakravarty, A., & Grewal, R. (2016). Analyst earning forecasts and advertising and R&D
budgets: Role of agency theoretic monitoring and bonding costs. Journal of Marketing
Research, 53(4), 580-596. https://doi.org/10.1509/jmr.14.0204

Chakrabarthi, A. K., & Halperin, M. R. (1990). Technical performance and firm size:
Analysis of patents and publications of U.S. firms. Small Business Economics, 2(3),
183-190.

Chams, N., & Garcia-Blandén, J. (2019). Sustainable or not sustainable? The role of the
board of directors. Journal of Cleaner Production, 226, 1067-1081. https://doi.org/
10.1016/j.jclepro.2019.04.118

Cheng, C., & Wang, L. (2022). How companies configure digital innovation attributes for
business model innovation? A configurational view. Technovation, 112. https://doi.
org/10.1016/j.technovation.2021.102398

Chih-Yi, S., & Bou-Wen, L. (2021). Attack and defense in patent-based competition: A
new paradigm of strategic decision-making in the era of the fourth industrial
revolution. Technological Forecasting and Social Change, 167. https://doi.org/
10.1016/j.techfore.2021.120670

Chiu, Y.-J., Chen, K.-C., Che, H.-C. (2020). Does Patent Help to Build Investment
Portfolio of China A-Shares under China-US Trade Conflict?. Mathematical Problems
in Engineering, 2020,7317480.

Choi, S. B., Lee, S. H., & Williams, C. (2011). Ownership and firm innovation in a
transition economy: Evidence from China. Research Policy, 40(3), 441-452.

Cohen, J., Cohen, P., West, S. G., & Aiken, L. S. (2003). Applied multiple regression/
correlation analysis for the behavioral sciences (3rd ed.). Mahwah, NJ: Erlbaum.

Coombs, J. E., & Bierly, P. E., III (2006). Measuring technological capability and
performance. R and D Management, 36(4), 421-438.

Corley, E. A., & Sabharwal, M. (2007). Foreign-born academic scientists and engineers:
Producing more and getting less than their U.S.-born peers? Research in Higher
Education, 48(8), 909-940.

Cornelissen, J., & Werner, M. D. (2014). Putting framing in perspective: A review of
framing and frame analysis across the management and organizational literature.
The Academy of Management Annals, 8(1), 181-235. https://doi.org/10.1080/
19416520.2014.875669

Corvello, V., De Carolis, M., Verteramo, S., & Steiber, A. (2021). The digital
transformation of entrepreneurial work. International Journal of Entrepreneurial
Behaviour and Research. https://doi.org/10.1108/IJEBR-01-2021-0067

Cumming, D., & Leung, T. Y. (2021). Board diversity and corporate innovation: Regional
demographics and industry context. Corporate Governance: An International Review,
29(3), 277-296. https://doi.org/10.1111/corg.12365

Cunningham, J. A., O’Reilly, P., Dolan, B., O’Kane, C., & Mangematin, V. (2017). Gender
differences and academic entrepreneurship: A study of scientists in the principal


https://doi.org/10.1016/j.im.2015.12.005
https://doi.org/10.1016/j.im.2015.12.005
https://doi.org/10.1016/j.techfore.2020.120062
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0015
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0015
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0015
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0020
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0020
https://doi.org/10.1108/EJIM-10-2020-0439
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0030
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0030
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0030
https://doi.org/10.1016/j.techfore.2021.120635
https://doi.org/10.1016/j.techfore.2021.120635
https://doi.org/10.1108/JFBM-12-2020-0117
https://doi.org/10.1108/JFBM-12-2020-0117
https://doi.org/10.1016/j.jbusres.2019.11.022
https://doi.org/10.1016/j.jbusres.2019.11.022
https://doi.org/10.1080/09537325.2011.543329
https://doi.org/10.1080/09537325.2011.543329
https://doi.org/10.1287/mnsc.48.6.782.187
https://doi.org/10.1037/0022-3514.51.6.1173
https://doi.org/10.1037/0022-3514.51.6.1173
https://doi.org/10.1108/BIJ-04-2020-0164
https://doi.org/10.1108/BIJ-04-2020-0164
https://doi.org/10.1016/j.technovation.2021.102413
https://doi.org/10.1016/j.technovation.2021.102413
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0075
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0075
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0075
https://doi.org/10.1007/s40812-020-00159-6
https://doi.org/10.1017/CBO9780511618390.021
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0095
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0095
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0095
https://doi.org/10.1007/s11187-019-00263-5
https://doi.org/10.1016/j.technovation.2008.03.008
https://doi.org/10.1016/j.technovation.2008.03.008
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0115
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0115
http://www.jstor.org/stable/25791835
http://www.jstor.org/stable/25791835
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0125
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0125
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0125
https://doi.org/10.1016/j.techfore.2021.121343
https://doi.org/10.1016/j.techfore.2021.121343
https://doi.org/10.1509/jmr.14.0204
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0150
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0150
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0150
https://doi.org/10.1016/j.jclepro.2019.04.118
https://doi.org/10.1016/j.jclepro.2019.04.118
https://doi.org/10.1016/j.technovation.2021.102398
https://doi.org/10.1016/j.technovation.2021.102398
https://doi.org/10.1016/j.techfore.2021.120670
https://doi.org/10.1016/j.techfore.2021.120670
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0175
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0175
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0180
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0180
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0185
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0185
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0190
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0190
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0190
https://doi.org/10.1080/19416520.2014.875669
https://doi.org/10.1080/19416520.2014.875669
https://doi.org/10.1108/IJEBR-01-2021-0067
https://doi.org/10.1111/corg.12365
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0210
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0210

V. Corvello et al.

investigator role. In A. N. Link (Ed.), Gender and entrepreneurial activity (pp.
221-251). Cheltenham: Edward Elgar.

Del Giudice, M., Scuotto, V., Papa, A., Tarba, S. Y., Bresciani, S., & Warkentin, M. (2021).
A self-tuning model for smart manufacturing SMEs: Effects on digital innovation.
Journal of Product Innovation Management, 38(1), 68-89. https://doi.org/10.1111/
jpim.12560

Denti, L., & Hemlin, S. (2015). Modelling the link between leader-member exchange and
individual innovation in R&D. International Journal of Innovation Management, 20(3),
1650038.

Dezso, C. L., & Ross, D. G. (2012). Does female representation in top management
improve firm performance? A panel data investigation. Strategic Management Journal,
33(9), 1072-1089. https://doi.org/10.1002/smj.1955

Dhir, A., Pallesen, S., Torsheim, T., & Andreassen, C. S. (2016). Do age and gender
differences exist in selfie-related behaviours? Computers in Human Behavior, 63,
549-555.

Echambadi, R., & Hess, J. (2007). Mean-centering does not alleviate collinearity
problems in moderated multiple regression models. Marketing Science., 26, 438-445.
https://doi.org/10.1287/mksc.1060.0263

Elbanna, A., & Newman, M. (2022). The bright side and the dark side of top management
support in digital transformaion —A hermeneutical reading. Technological Forecasting
and Social Change, 175. https://doi.org/10.1016/j.techfore.2021.121411

Elia, S., Giuffrida, M., Mariani, M. M., & Bresciani, S. (2021). Resources and digital
export: An RBV perspective on the role of digital technologies and capabilities in
cross-border e-commerce. Journal of Business Research, 132, 158-169. https://doi.
org/10.1016/j.jbusres.2021.04.010

Enkel, E., Bogers, M., & Chesbrough, H. (2020). Exploring open innovation in the digital
age: A maturity model and future research directions. R&D Management, 50(1),
161-168.

Fairlie, R. W., & Robb, A. M. (2009). Gender differences in business performance:
Evidence from the characteristics of business owners survey. Small Business
Economics, 33(4), 375-395. https://doi.org/10.1007/s11187-009-9207-5

Faleye, O., Kovacs, T., & Venkateswaran (2014). Do Better-Connected CEOs Innovate
More?. Journal Of Financial And Quantitative Analysis Vol. 49, Nos. 5/6, pp.
1201-1225.

Firk, S., Gehrke, Y., Hanelt, A., & Wolff, M. (2021). Top management team characteristics
and digital innovation: Exploring digital knowledge and TMT interfaces. Long Range
Planning. https://doi.org/10.1016/j.1rp.2021.102166

Fleming, L. (2001). Recombinant uncertainty in technological search. Management
Science, 47(1), 117-132.

Francois, V., & Belarouci, M. (2022). Do academic spin-offs outperform young innovative
companies? A comparison of survival rates and growth. Journal of Small Business and
Enterprise Development, 29(1), 1-17.

Frank, A. G., Mendes, G. H. S., Ayala, N. F., & Ghezzi, A. (2019). Servitization and
industry 4.0 convergence in the digital transformation of product firms: A business
model innovation perspective. Technological Forecasting and Social Change, 141,
341-351. https://doi.org/10.1016/j.techfore.2019.01.014

Gibson, J., & McKenzie, D. (2014). Scientific mobility and knowledge networks in high
emigration countries: Evidence from the Pacific. Research Policy, 43(9), 1486-1495.

Freeman, R.E. Strategic Management: A Stakeholder Approach (1984). Pitman Boston,
MA.

Giglio, C. (2021). Cross-country creativity and knowledge flows of patent acquisitions:
Drivers and implications for managers and policy-makers. Journal of Engineering and
Technology Management, 59, Article 101617. https://doi.org/10.1016/j.
jengtecman.2021.101617

Giglio, C., Sbragia, R., Musmanno, R., & Palmieri, R. (2021). Cross-country learning from
patents: an analysis of citations flows in innovation trajectories. Scientometrics 126,
7917-7936 (2021). https://doi.org/10.1007/s11192-021-04094-8.

Glinkina, O. V., Ganina, S. A., Maslennikova, A. V., Solostina, T. A., &
ViktorovnaSoloveva, M. (2020). Digital changes in the economy: Advanced
opportunities for digital innovation. International Journal of Management, 11(3),
457-466. https://doi.org/10.34218/1JM.11.3.2020.049

Goel, R. K., & Goktepe-Hultén, D. (2021). Innovation by foreign researchers: Relative
influences of internal versus external human capital. Journal of Technology Transfer,
46(1), 258-276. https://doi.org/10.1007/s10961-019-09771-8

Goel, R. K., Goktepe-Hultén, D., & Ram, R. (2015). Academics’ entrepreneurship
propensities and gender differences. Journal of Technology Transfer, 40(1), 161-177.

Hall, B. H., Jaffe, A. B. and Trajtenberg, M. (1999). Market value and patent citations.
Paper presented at the NBER working paper, Paris.

Hassan, S., Mir, A. A., & Khan, S. J. (2021). Digital entrepreneurship and emancipation:
Exploring the nexus in a conflict zone. International Journal of Emerging Markets. In
Press.

Hayes, A. F., & Cai, L. (2007). Using heteroskedasticity-consistent standard error
estimators in OLS regression: An introduction and software implementation.
Behavior Research Methods, 39(4), 709-722. https://doi.org/10.3758/BF03192961

Hayes, A. F., & Matthes, J. (2009). Computational procedures for probing interactions in
OLS and logistic regression: SPSS and SAS implementations. Behavior Research
Methods, 41, 924-936. https://doi.org/10.3758/BRM.41.3.924

Hausman, J. A., & Griliches, Z. (1984). Econometric models for count data with an
application to the patents-R&D relationship. Economic and Political Weekly, 27,
909-938.

Hess, T., Matt, C., Benlian, A., & Wiesbock, F. (2016). Options for formulating a digital
transformation strategy. MIS Quarterly Executive, 15(2).

Hevner, A., & Gregor, S. (2022). Envisioning entrepreneurship and digital innovation
through a design science research lens: A matrix approach. Information and
Management, 59(3), Article 103350.

Journal of Business Research 155 (2023) 113397

Hoobler, J. M., Masterson, C. R., Nkomo, S. M., & Michel, E. J. (2018). The business case
for women leaders: Meta-analysis, research critique, and path forward. Journal of
Management, 44(6), 2473-2499. https://doi.org/10.1177/0149206316628643

Jaffe, A. B., & Trajtenberg, M. (1996). Flow of knowledge from universities and federal
laboratories: Modelling the flow of patent citations over time and across institutional
and geographic boundaries. Proceedings of the National Academy of Sciences, 93,
12671-12677.

Jafari-Sadeghi, V., Garcia-Perez, A., Candelo, E., & Couturier, J. (2021). Exploring the
impact of digital transformation on technology entrepreneurship and technological
market expansion: The role of technology readiness, exploration and exploitation.
Journal of Business Research, 124, 100-111.

Jemala, M. (2021). Long-term research on technology innovation in the form of new
technology patents. International Journal of Innovation Studies, 5(4), 148-160.
https://doi.org/10.1016/j.ijis.2021.09.002

Jin, X., Zheng, P., Zhong, Z., & Cao, Y. (2020). The effect of venture capital on enterprise
benefit according to the heterogeneity of human capital of entrepreneur. Frontiers in
Psychology, 11, 1558.

Johansson, S., Kullstrém, M., Bjork, J., Karlsson, A., & Nilsson, S. (2021). Digital
production innovation projects — the applicability of managerial controls under high
levels of complexity and uncertainty. Journal of Manufacturing Technology
Management, 32(3), 772-794. https://doi.org/10.1108/IJMTM-04-2019-0145

Johnson, D. K. N. (2002). ‘Learning-by-licensing’: R&D and technology licensing in
brazilian invention. Economics of Innovation & New Technology, 11(3), 163-177.

Jones, B. F. (2008). The knowledge trap: human capital and development reconsidered.
NBER Working Paper No. 14138. Cambridge, MA: National Bureau of Economic
Research.

Jonkers, K., & Tijssen, R. (2008). Chinese researchers returning home: Impacts of
international mobility on research collaboration and scientific productivity.
Scientometrics, 77(2), 309-333.

Kamberidou, I. (2020). “Distinguished” women entrepreneurs in the digital economy and
the multitasking whirlpool. Journal of Innovation and Entrepreneurship, 9(1). https://
doi.org/10.1186/s13731-020-0114-y

Kaspar, K., & Fuchs, L. A. M. (2021). Who Likes What Kind of News? The Relationship
Between Characteristics of Media Consumers and News Interest. SAGE Open. https://
doi.org/10.1177/21582440211003089.

Katz, J. S., & Martin, B. R. (1997). What is research collaboration? Research Policy, 26(1),
1-18.

Kim, K., Jung, S., & Hwang, J. (2019). Technology convergence capability and firm
innovation in the manufacturing sector: An approach based on patent network
analysis. R and D Management, 49(4), 595-606. https://doi.org/10.1111/
radm.12350

Kim, S. Y., & Lee, H. J. (2019). The effect of patent acquisition on subsequent patenting
activity. World Patent Information, 59, Article 101933.

Kindermann, B., Beutel, S., Garcia de Lomana, G., Strese, S., Bendig, D., & Brettel, M.
(2021). Digital orientation: Conceptualization and operationalization of a new
strategic orientation. European Management Journal, 39(5), 645-657.

Konadu, R., Ahinful, G. S., Boakye, D. J., & Elbardan, H. (2022). Board gender diversity,
environmental innovation and corporate carbon emissions. Technological Forecasting
and Social Change, 174. https://doi.org/10.1016/j.techfore.2021.121279

Kouki, M. (2021). Impact of the ownership structure on the diversification strategy.
International Journal of Advanced and Applied Sciences, 8(10), 151-160.

Krabel, S., Siegel, D. S., & Slavtchev, V. (2012). The internationalization of science and
its influence on academic entrepreneurship. Journal of Technology Transfer, 37(2),
192-212.

Laplume, A. O., Sonpar, K., & Litz, R. A. (2008). Stakeholder theory: Reviewing a theory
that moves us. Journal of Management, 34(6), 1152-1189. https://doi.org/10.1177/
0149206308324322

Laurenza, E., Quintano, M., Schiavone, F., & Vrontis, D. (2018). The effect of digital
technologies adoption in healthcare industry: A case based analysis‘“. Business Process
Management Journal, 24(5), 1124-1144. https://doi.org/10.1108/BPMJ-04-2017-
0084

Leahey, E., & Blume, A. (2017). Elucidating the process: Why women patent less than
men. In A. N. Link (Ed.), Gender and entrepreneurial activity (pp. 151-167).
Cheltenham: Edward Elgar.

Lee, L.-T.-S. (2010). On efficiency of integrative strategies among companies in U.S. high-
tech industry. International Journal of Management and Enterprise Development, 9(3),
311-323.

Lenzi, C. (2009). Patterns and determinants of skilled workers’ mobility: Evidence from a
survey of Italian inventors. Economics of Innovation and New Technology, 18(2),
161-179.

Levin, S. G., & Stephan, P. E. (1999). Are the foreign born a source of strength for U.S.
science? Science, 285(5431), 1213-1214.

Li, F., & Di, H. (2021). Analysis of the financing structure of china’s listed new energy
companies under the goal of peak co2 emissions and carbon neutrality. Energies, 14
(18), 5636.

Lin, Z., Patel, P., & Oghazi, P. (2021). The value of managerial ability and general ability
for inventor CEOs. Journal of Business Research, 135, 78-98. https://doi.org/
10.1016/j.jbusres.2021.06.014

Link, A. N. (Ed.). (2017). Gender and entrepreneurial activity. Cheltenham: Edward Elgar.

Link, A. N., & van Hasselt, M. (2020). Exploring the impact of R&D on patenting activity
in small women-owned and minority-owned entrepreneurial firms. Small Business
Economics, 54(4), 1061-1066. https://doi.org/10.1007/s11187-018-00130-9

Liu, D., Fisher, G., & Chen, G. (2018). CEO attributes and firm performance: A sequential
mediation process model. Academy of Management Annals, 12(2), 789-816. https://
doi.org/10.5465/annals.2016.0031.


http://refhub.elsevier.com/S0148-2963(22)00862-1/h0210
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0210
https://doi.org/10.1111/jpim.12560
https://doi.org/10.1111/jpim.12560
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0220
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0220
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0220
https://doi.org/10.1002/smj.1955
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0230
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0230
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0230
https://doi.org/10.1287/mksc.1060.0263
https://doi.org/10.1016/j.techfore.2021.121411
https://doi.org/10.1016/j.jbusres.2021.04.010
https://doi.org/10.1016/j.jbusres.2021.04.010
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0250
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0250
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0250
https://doi.org/10.1007/s11187-009-9207-5
https://doi.org/10.1016/j.lrp.2021.102166
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0270
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0270
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0275
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0275
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0275
https://doi.org/10.1016/j.techfore.2019.01.014
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0290
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0290
https://doi.org/10.1016/j.jengtecman.2021.101617
https://doi.org/10.1016/j.jengtecman.2021.101617
https://doi.org/10.34218/IJM.11.3.2020.049
https://doi.org/10.1007/s10961-019-09771-8
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0320
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0320
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0330
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0330
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0330
https://doi.org/10.3758/BF03192961
https://doi.org/10.3758/BRM.41.3.924
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0345
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0345
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0345
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0350
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0350
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0355
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0355
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0355
https://doi.org/10.1177/0149206316628643
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0365
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0365
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0365
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0365
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0375
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0375
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0375
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0375
https://doi.org/10.1016/j.ijis.2021.09.002
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0385
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0385
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0385
https://doi.org/10.1108/JMTM-04-2019-0145
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0395
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0395
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0405
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0405
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0405
https://doi.org/10.1186/s13731-020-0114-y
https://doi.org/10.1186/s13731-020-0114-y
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0420
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0420
https://doi.org/10.1111/radm.12350
https://doi.org/10.1111/radm.12350
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0430
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0430
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0435
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0435
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0435
https://doi.org/10.1016/j.techfore.2021.121279
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0445
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0445
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0450
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0450
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0450
https://doi.org/10.1177/0149206308324322
https://doi.org/10.1177/0149206308324322
https://doi.org/10.1108/BPMJ-04-2017-0084
https://doi.org/10.1108/BPMJ-04-2017-0084
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0470
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0470
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0470
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0475
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0475
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0475
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0480
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0480
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0480
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0485
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0485
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0495
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0495
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0495
https://doi.org/10.1016/j.jbusres.2021.06.014
https://doi.org/10.1016/j.jbusres.2021.06.014
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0505
https://doi.org/10.1007/s11187-018-00130-9

V. Corvello et al.

Liu, B, Huo, T., Shen, Q., Yang, Z., Meng, J., & Xue, B. (2015). Which owner
characteristics are key factors affecting project delivery system decision making?
Empirical analysis based on the rough set theory. Journal of Management in
Engineering, 31(4). https://doi.org/10.1061/(ASCE)ME.1943-5479.0000298

Loglisci, C., & Malerba, D. (2017). Leveraging temporal autocorrelation of historical data
for improving accuracy in network regression. Statistical Analysis and Data Mining, 10
(1), 40-53.

Maliatsina, I., & Kimpimaki, J. (2020). Interfirm knowledge transfer in multinational and
single-country joint patenting: A technological distance analysis. Journal of
Innovation Management, 8(4), 103-130.

Marcel, J.J. (2009). Why top management team characteristics matter when employing a
chief operating officer: A strategic contingency perspective. Strategic Management
Journal, 30(6), 647-658. https://doi.org/10.1002/sm;j.v30:610.1002/sm;j.763.

Martinez-Corral, A., Grijalvo, M., & Palacios, M. (2019). An organisational framework for
analysis of crowdsourcing initiatives. International Journal of Entrepreneurial
Behaviour and Research, 25(8), 1652-1670. https://doi.org/10.1108/IJEBR-06-
2018-0402

Mathias, B. D., & Williams, D. W. (2017). The Impact of Role Identities on Entrepreneurs’
Evaluation and Selection of Opportunities. Journal of Management, 43(3), 892-918.
https://doi.org/10.1177/0149206314544747

Mathieu, J. E., Tannenbaum, S. L., Donsbach, J. S., & Alliger, G. M. (2013). A review and
integration of team composition models: Moving toward a dynamic and temporal
framework. Journal of Management, 40(1), 130-160.

Matricano, D. (2020). The effect of R&D investments, highly skilled employees, and
patents on the performance of Italian innovative startups. Technology Analysis and
Strategic Management, 32(10), 1195-1208.

Matyas, B., Lowy, D. A., & Salgado, J. P. (2019). A measure of enterprises’ innovative
activity for microfirms and startups. Academy of Strategic Management Journal., 18
(6), 1-12.

Melissen, F., van Ginneken, R., & Wood, R. C. (2016). Sustainability challenges and
opportunities arising from the owner-operator split in hotels. International Journal of
Hospitality Management, 54, 35-42. https://doi.org/10.1016/].ijhm.2016.01.005

Miceli, G., Scopelliti, I., Raimondo, M. A., & Donato, C. (2014). Breaking Through
Complexity: Visual and Conceptual Dimensions in Logo Evaluation across Exposures.
Psychology & Marketing, 31(10), 886-899. https://doi.org/10.1002/mar.20741

Micozzi, A., Iacobucci, D., Martelli, I., & Piccaluga, A. (2021). Engines need transmission
belts: The importance of people in technology transfer offices. Journal of Technology
Transfer, 46(5), 1551-1583.

Mio, C., Fasan, M., & Ros, A. (2016). Owners’ preferences for CEOs characteristics: Did
the world change after the global financial crisis? Corporate Governance (Bingley), 16
(1), 116-134. https://doi.org/10.1108/CG-07-2015-0092

Mohammadi, A., Brostrom, A., & Franzoni, C. (2017). Workforce composition and
innovation: How diversity in employees’ ethnic and educational backgrounds
facilitates firm-level innovativeness. Journal of Product Innovation Management, 34
(4), 406-426.

Miiller, S. D., Péske, N., & Rodil, L. (2019). Managing ambidexterity in startups pursuing
digital innovation. Communications of the Association for Information Systems, 44(1),
273-298. https://doi.org/10.17705/1CAIS.04418

Mulkay, M. (1974). Conceptual displacement and migration in science: A prefatory
paper. Social Studies of Science, 4(3), 205-234.

Musteen, M., Barker, V. L., & Baeten, V. L. (2006). CEO attributes associated with
attitude toward change: The direct and moderating effects of CEO tenure. Journal of
Business Research, 59(5), 604-612. https://doi.org/10.1016/j.jbusres.2005.10.008

Nambisan, S., Lyytinen, K., Majchrzak, A., & Song, M. (2017). Digital innovation
management: Reinventing innovation management research in a digital world. MIS
Quarterly: Management Information Systems, 41(1), 223-238. https://doi.org/
10.25300/MISQ/2017/411.03

National Academies of Sciences, Engineering, and Medicine. (2015). Innovation,
diversity, and the SBIR/ STTR programs: Summary of a workshop. Washington, DC:
The National Academies Press. https:// doi.org/10.17226/21738.

Neumann, W. P., Winkelhaus, S., Grosse, E. H., & Glock, C. H. (2021). Industry 4.0 and
the human factor — A systems framework and analysis methodology for successful
development. International Journal of Production Economics, 233. https://doi.org/
10.1016/j.ijpe.2020.107992

Nylund, P. A., & Brem, A. (2021). Do open innovation and dominant design foster digital
innovation? International Journal of Innovation Management, 25(9), 2150098.

Nunes, A., Garcia, J., Lopes, J., & Zefirov, V. (2018). Intangible assets - influence on the
“return on equity” (S&P100 index). Proceedings of the 32nd International Business
Information Management Association Conference, IBIMA 2018 - Vision 2020:
Sustainable Economic Development and Application of Innovation Management
from Regional expansion to Global Growth, pp. 5657-5668.

OECD. (2001). International mobility of the highly skilled. Paris: OECD Publishing. https://
doi.org/10.1787/97892 64196 087-en.

Opland, L. E., Pappas, 1. O., Engesmo, J., & Jaccheri, L. (2022). Employee-driven digital
innovation: A systematic review and a research agenda. Journal of Business Research,
143, 255-271. https://doi.org/10.1016/j.jbusres.2022.01.038

Ostergaard, C. R., Timmermans, B., & Kristinsson, K. (2011). Does a different view create
something new? The effect of employee diversity on innovation. Research Policy, 40
(3), 500-509. https://doi.org/10.1016/j.respol.2010.11.004

Ostrovsky, Y., & Picot, G. (2021). Innovation in immigrant-owned firms. Small Business
Economics, 57(4), 1857-1874.

Patel, D., & Ward, M. R. (2011). Using oatent citations patetrns to infer innovation
market competition. Research Policy, 40(6), 886-894.

Paula, F. D. O., & Silva Rocha, R. J. (2021). The Effect of R&D Investments and Patents
on the Financial Performance of Latin American Firms. Latin American Business
Review, 22(1), 33-52.

10

Journal of Business Research 155 (2023) 113397

Pezzoni, M., Veugelers, R., & Visentin, F. (2022). How fast is this novel technology going
to be a hit? Antecedents predicting follow-on inventions. Research Policy, 51(3),
Article 104454.

Picone, P. M., De Massis, A., Tang, Y., & Piccolo, R. F. (2021). The psychological
foundations of management in family firms: Values, biases, and heuristics. Family
Business Review. https://doi.org/10.1177/0894486520985630

Poole, M. A., & O’Farrell, P. N. (1971). The assumptions of the linear regression model.
Transactions of the Institute of British Geographers, 145-158. https://doi.org/10.2307/
621706

Raffaelli, R., Glynn, M. A., & Tushman, M. (2019). Frame flexibility: The role of cognitive
and emotional framing in innovation adoption by incumbent firms. Strat Mgmt J., 40,
1013-1039. https://doi.org/10.1002/smj.3011

Ruiz-Jimenez, J. M., Fuentes-Fuentes, M.del. M., & Ruiz-Arroyo, M. (2016). Knowledge
combination capability and innovation: The effects of gender diversity on top
management teams in technology-based firms. Journal of Business Ethics, 135(3),
503-515. https://doi.org/10.1007/510551-014-2462-7.

Sakaki, H., & Jory, S. R. (2019). Institutional investors’ ownership stability and firms’
innovation. Journal of Business Research, 103, 10-22. https://doi.org/10.1016/j.
jbusres.2019.05.032

Selander, L., Henfridsson, O., & Svahn, F. (2013). Capability search and redeem across
digital ecosystems. Journal of Information Technology, 28(3), 183-197.

Serravalle, F., Ferraris, A., Vrontis, D., Thrassou, A., & Christofi, M. (2019). Augmented
reality in the tourism industry: A multi-stakeholder analysis of museums. Tourism
Management Perspectives, 32. https://doi.org/10.1016/j.tmp.2019.07.002

Simo Kengne, B. D. (2016). Mixed-gender ownership and financial performance of SMEs
in South Africa: A multidisciplinary analysis. International Journal of Gender and
Entrepreneurship, 8(2), 117-136. https://doi.org/10.1108/1JGE-10-2014-0040

Sikavica, K., Perrault, E., & Rehbein, K. (2020). Who do they think they are? Identity as
an antecedent of social activism by institutional shareholders. Business and Society,
59(6), 1228-1268.

Sood, J., & Dubois, F. (1995). The use of patent statistics to measure and predict
international competitiveness. International Trade Journal, 9(3), 363-379.

Steinhauser, S. (2021). Enabling the utilization of potentially disruptive digital
innovations by incumbents: The impact of contextual, organisational, and individual
factors in regulated contexts. International Journal of Innovation Management, 25(2),
2150015.

Su, H.-N., & Moaniba, I. M. (2020). Does geographic distance to partners affect firm R&D
spending? The moderating roles of individuals, firms, and countries. Journal of
Business Research, 106(2020), 12-23.

Sun, Q., Tong, W. H. S., & Tong, J. (2002). How does government ownership affect firm
performance? Evidence from China’s privatization experience. Journal of Business
Finance and Accounting, 29, 1-27.

Teichler, U. (2015). Academic mobility and migration: What we know and what we do
not know. European Review, 23(S1), S6-S37.

Teruel, M., & Segarra-Blasco, A. (2021). Gender, occupational diversity of R&D teams
and patents generation: An application to spanish firms. R and D Management.
https://doi.org/10.1111/radm.12496

Tirgil, A., & Findik, D. (2022). How does awareness toward the industry 4.0 Applications
affect firms’ financial and innovation performance? J Knowl Econ.. https://doi.org/
10.1007/513132-022-00990-3

Tripsas, M., & Gavetti, G. (2000). Capabilities, cognition, and inertia: Evidence from
digital imaging. Strategic Management Journal, 21(10-11), 1147-1161.

Tzabbar, D., & Vestal, A. (2015). Bridging the social chasm in geographically distributed
R&D teams: The moderating effects of relational strength and status asymmetry on
the novelty of team innovation. Organization Science, 26(3), 811-829.

Uriarte, M. L. M. C., Cravero, R. A., Urrutia, A. A. R., Grabois, M., & Belmonte, M. P. C.
(2022). Research trends and innovation perspectives about sustainability and agri-
food 4.0. Advanced Series in Management, 27, 1-15.

van der Wende, M. (2015). International academic mobility: Towards a concentration of
the minds in Europe. European Review, 23(S1), S70-S88.

Vega, A., & Chiasson, M. (2019). A comprehensive framework to research digital
innovation: The joint use of the systems of innovation and critical realism. Journal of
Strategic Information Systems, 28(3), 242-256. https://doi.org/10.1016/j.
jsis.2019.06.001

Verhoef, P. C., Broekhuizen, T., Bart, Y., Bhattacharya, A., Qi Dong, J., Fabian, N., &
Haenlein, M. (2019). Digital transformation: A multidisciplinary reflection and
research agenda. Journal of Business Research, 122, 889-901. https://doi.org/
10.1016/j.jbusres.2019.09.022-

Wang, J., & Hsu, C. (2021). A topic-based patent analytics approach for exploring
technological trends in smart manufacturing. Journal of Manufacturing Technology
Management, 32(1), 110-135. https://doi.org/10.1108/JMTM-03-2020-0106

Wei, S., Xu, D., & Liu, H. (2022). The effects of information technology capability and
knowledge base on digital innovation: The moderating role of institutional
environments. European Journal of Innovation Management, 25(3), 720-740. https://
doi.org/10.1108/EJIM-08-2020-0324

Wesseling, J. H., Niesten, E. M. M. L, Faber, J., & Hekkert, M. P. (2015). Business
Strategies of Incumbents in the Market for Electric Vehicles: Opportunities and
Incentives for Sustainable Innovation. Business Strategy and the Environment, 24(6),
518-531.

Wooldridge, J. (2010). Econometric Analysis of Cross Section and Panel Data (Second
Edition). The MIT Press, Cambridge, Massachussets, U.S.A.


https://doi.org/10.1061/(ASCE)ME.1943-5479.0000298
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0525
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0525
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0525
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0530
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0530
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0530
https://doi.org/10.1108/IJEBR-06-2018-0402
https://doi.org/10.1108/IJEBR-06-2018-0402
https://doi.org/10.1177/0149206314544747
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0550
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0550
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0550
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0555
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0555
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0555
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0560
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0560
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0560
https://doi.org/10.1016/j.ijhm.2016.01.005
https://doi.org/10.1002/mar.20741
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0575
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0575
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0575
https://doi.org/10.1108/CG-07-2015-0092
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0585
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0585
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0585
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0585
https://doi.org/10.17705/1CAIS.04418
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0595
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0595
https://doi.org/10.1016/j.jbusres.2005.10.008
https://doi.org/10.25300/MISQ/2017/411.03
https://doi.org/10.25300/MISQ/2017/411.03
https://doi.org/10.1016/j.ijpe.2020.107992
https://doi.org/10.1016/j.ijpe.2020.107992
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0620
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0620
https://doi.org/10.1016/j.jbusres.2022.01.038
https://doi.org/10.1016/j.respol.2010.11.004
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0645
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0645
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0650
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0650
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0655
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0655
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0655
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0660
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0660
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0660
https://doi.org/10.1177/0894486520985630
https://doi.org/10.2307/621706
https://doi.org/10.2307/621706
https://doi.org/10.1002/smj.3011
https://doi.org/10.1016/j.jbusres.2019.05.032
https://doi.org/10.1016/j.jbusres.2019.05.032
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0700
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0700
https://doi.org/10.1016/j.tmp.2019.07.002
https://doi.org/10.1108/IJGE-10-2014-0040
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0715
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0715
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0715
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0720
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0720
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0725
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0725
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0725
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0725
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0730
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0730
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0730
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0735
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0735
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0735
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0740
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0740
https://doi.org/10.1111/radm.12496
https://doi.org/10.1007/s13132-022-00990-3
https://doi.org/10.1007/s13132-022-00990-3
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0755
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0755
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0760
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0760
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0760
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0765
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0765
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0765
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0770
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0770
https://doi.org/10.1016/j.jsis.2019.06.001
https://doi.org/10.1016/j.jsis.2019.06.001
https://doi.org/10.1016/j.jbusres.2019.09.022-
https://doi.org/10.1016/j.jbusres.2019.09.022-
https://doi.org/10.1108/JMTM-03-2020-0106
https://doi.org/10.1108/EJIM-08-2020-0324
https://doi.org/10.1108/EJIM-08-2020-0324
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0795
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0795
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0795
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0795
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0800
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0800

V. Corvello et al.

Xu, X., & Wang, Y., (1999). Ownership structure and corporate governance in Chinese
stock companies. China Economic Review, 10, 75-98.

Zimmermann, A., Hill, S. A., Birkinshaw, J., & Jaeckel, M. (2020). Complements or
substitutes? A microfoundations perspective on the interplay between drivers of
ambidexterity in SMEs. Long Range Planning, 53(6), Article 101927.

Zuzul, T., & Tripsas, M. (2020). Start-up Inertia versus Flexibility: The Role of Founder
Identity in a Nascent Industry. Administrative Science Quarterly, 65(2), 395-433.
https://doi.org/10.1177/0001839219843486

Vincenzo Corvello, Ph.D., is assistant professor at the Department of Mechanical, Energy
and Management Engineering, University of Calabria. He holds a PhD in Business and
Economic Engineering from the University Federico II of Naples. His research interests are
in the field of entrepreneurship, innovation management and organizational theory. He
published in international journals like Technological Forecasting and Social Change,
International Journal of Production Economics, European Journal of Innovation Man-
agement, Knowledge Management Research and Practice, International Journal of
Entrepreneurial Behavior and Research. He is cofounder and former CEO of Beau-
tiful Mind, an academic spin-off of University of Calabria. He is Research Associate at the
London School of Economics and Political Science, London Multimedia Lab. He is editor in
chief of the European Journal of Innovation Management.

Jaroslav Belas is a full professor at Tomas Bata University in Zlin. He is director of Center
for Applied Economic Research at Faculty of Management and Economics. He has coop-
eration with University of Information Technology and Management in Rzeszow, Pan-
European University in Bratislava, and other universities. He is a renowned expert in
area of small and medium-sized enterprises. He published many articles in this field in
journals which are indexed on Web of Science. He is an author of 9 monographs; the results
of the research activities have been output through 100 various scientific works that had
been published in prestigious journals. At presence, he manages 5 scientific projects. He is
a member of editorial board of some journals on SSCIL.

Carlo Giglio is an Assistant Professor in Business& Management Engineering (Mediterra-
nean University of Reggio Calabria, Italy) with several experiences abroad: Imperial

11

Journal of Business Research 155 (2023) 113397

College Business School (UK); Technical University of Denmark-DTU (funded by the
Danish Government); Université Lillel (France); ERASMUS+ Teaching Mobility (Masaryk
University, Czech Rep.). He holds a Ph.D. in Operations Research (University of Calabria).
He acted as a Principal Investigator of national projects on Social Innovation nominated by
WIRED&AUDI, and within the European Commission’s ETP-ALICE. He holds editorial
roles (European Journal of Innovation Management), and published in Technological
Forecasting&Social Change, Journal of Engineering&Technology Management, Sciento-
metrics, International Journal of Contemporary Hospitality Management, International
Journal of Hospitality Management.

Gianpaolo Iazzolino is Associate Professor in Business Economics at the Department of
Mechanical, Energy and Management Engineering at the University of Calabria, Italy. He
received his Ph.D. in Systems and Computer Engineering and his M.Sc. (cum laude) in
Management Engineering. His main research interests are in Firm Performances and
Evaluation of Innovation and Intangibles. He has published several articles in leading
journals in the field.

He is currently Delegate of the Rector for the Right to Education and member of the
Technical Committee for Spin-Offs at the University of Calabria. He was Professor of the
Year 2012 of the Management Engineering curriculum. He is co-founder and partner of a
young company operating in business simulation tools for education and training.

Ciro Troise, Ph.D. is qualified as Associate Professor in Business Enterprise and Manage-
ment at University of Campania “Luigi Vanvitelli”, Department of Economics. He is active
in the innovation, entrepreneurship, sustainability and small business management fields.
He has been a visiting scholar at the Queen Mary University of London. He has chaired
several tracks, attended many conferences and he has published over 40 publications
including papers, books, book chapters and conference papers. He has published his work
in leading international journals including British Journal of Management, Technological
Forecasting & Social Change, International Journal of Information Management, European
Management Journal, Management Decision, Journal of Small Business and Enterprise
Development. He has chaired several tracks and attended many conferences. He has
previous editorial experiences as (leading) guest editor of several special issues. He is a
member of several journal’s editorial boards (and scientific committees (e.g. IFKAD, DIF).


http://refhub.elsevier.com/S0148-2963(22)00862-1/h0810
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0810
http://refhub.elsevier.com/S0148-2963(22)00862-1/h0810
https://doi.org/10.1177/0001839219843486

	The impact of business owners’ individual characteristics on patenting in the context of digital innovation
	1 Introduction
	2 Theoretical background and research hypotheses
	2.1 Digital innovation and Industry 4.0
	2.2 Owners’ characteristics
	2.3 Model and hypotheses

	3 Methodology
	4 Results
	5 Discussion
	6 Conclusions
	CRediT authorship contribution statement
	Declaration of Competing Interest
	References




