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Abstract Ethical debate exists on the effect of gender
diversity of the top management teams (TMTs) on orga-
nizations. This study aims to contribute to this debate by
analyzing the effects of gender diversity of TMTs on the
relationship between knowledge combination capability
and organizations’ innovative performance. We use a
sample of 205 small- and medium-sized enterprises
(SMEs) belonging to the sector of Spanish technology-
based firms (TBFs). Our results indicate that gender
diversity positively moderates the relationship between
knowledge combination capability and innovation perfor-
mance. Implications for theory and practice are dis-
cussed—among them, ways to contribute to more equal
gender distribution and to the benefits of gender diversity
in top management positions.
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Introduction

In recent decades, researchers have considered knowledge
to be the most important intangible resource that firms
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possess and a key factor for value creation and entre-
preneurial success (Grant 1996; Nonaka and Takeuchi
1995). Previous studies show that most organizations that
manage and combine their knowledge have obtained
benefits in different areas (e.g., Camelo-Ordaz et al. 2011;
Nonaka and Takeuchi 1995). Knowledge combination
capability can be defined as “the capability of individuals
to absorb and integrate exchanged information in the
organization” (Carmeli and Azeroual 2009, p. 87). In
addition, Collins and Smith (2006) and Grant (1996)
argue that this capability enables organizations to inno-
vate and surpass their rivals in dynamic environments, as
well as to create new knowledge reflected in new
opportunities that generate income and competitive
advantages (Carmeli and Azeroual 2009). Studies that
examine the relationship between knowledge and inno-
vation performance seem to conclude that knowledge is
an essential element in optimizing innovation perfor-
mance (e.g., Camelo-Ordaz et al. 2011; Collins and Smith
2006).

According to the literature, innovation is a social pro-
cess, not one performed in isolation (@stergaard et al.
2011). In the process of innovation, individuals participate
and interact with each other. The characteristics of the
individuals involved seem to influence organizations’
innovation performance (Homan et al. 2008). In fact, some
studies show that the composition of top management
teams (TMTs) affects innovation (Bantel and Jackson
1989; Talke et al. 2010). Top managers are the individuals
who make strategic decisions in the organization, decide
how to allocate the firm’s resources, and choose the pro-
jects, goals, and objectives to be achieved. For firms in
technological sectors, decisions related to innovation in
products and processes are an essential element of strategic
orientation (Balkin and Swit 2006).
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Previous studies have analyzed how diversity of differ-
ent demographic characteristics—such as age, education,
or entrepreneurial experience of the TMT’s members—
influence firms’ innovation (e.g., Alexiev et al. 2010;
Escriba-Esteve et al. 2009; Hambrick 2007). In addition,
there is a significant gap in the literature when it comes to
understanding the effect of gender diversity in the TMT on
the organization’s results (Krishnan and Park 2005; Nielsen
and Huse 2010). In fact, very few studies focus on the
contribution of gender diversity to innovation in the orga-
nization (Miller and Triana 2009; @stergaard et al. 2011;
Torchia et al. 2011). Further studies in this specific context
are needed, however, to better understand how the presence
of women affects firms’ behavior and innovation perfor-
mance. For this reason, this study aims to contribute to the
debate on the presence of gender diversity in the TMT and
to study empirically the effects of gender diversity on the
TMT. Specifically, this study examines the influence of
gender diversity on the relationship between knowledge
combination capacity and innovation performance in
organizations. In other words, we seek to answer the fol-
lowing research question: Is the gender diversity of the
TMT a factor that encourages the relationship between
knowledge combination capacity and innovative
performance?

We focus our analysis specifically on technology-based
SMEs in Spain, because innovation is crucial to this sector
and can be a key to creating competitive advantages. The
Spanish context is a good example, as there has been
intense debate in Spain about the presence of women in
top positions in firms and organizations following the
Spanish government’s introduction in 2007 of gender
diversity quotas to foster representation of women in these
positions. Further, SMEs provide more direct environ-
ments than other companies in which to investigate
empirically the effects of TMT characteristics on firms’
innovation (Escriba-Esteve et al. 2009). SMEs frequently
lack the amount of slack resources and administrative
systems that help large companies in their decision-mak-
ing processes and must therefore rely more on the skills of
their managers (Lubatkin et al. 2006; Sen and Cowley
2013). Furthermore, SMEs are important to the economy
for their substantial contribution to job creation and eco-
nomic and social progress. Our study attempts to deter-
mine how these companies can improve their innovation
performance.

The remainder of the paper is structured as follows. We
first present a conceptual framework and develop our
hypotheses. The subsequent section describes our data,
variables, and methods. Our findings and analyses are
reported in the following section. The paper concludes with
a final section that discusses our results and our paper’s
contribution.

@ Springer

Theoretical Background and Hypotheses

The Relation Between Knowledge Combination
Capability and Innovation Performance

The prior literature defines the concept of innovation as the
transformation of the knowledge that the firm possesses
into new products and processes, or even into significant
changes in existing processes and products to be introduced
on the market (Damanpour 1991). This definition specifies
product innovation and process innovation as two primary
forms of innovation performance. Thus, innovation per-
formance summarizes the impact of the innovation activi-
ties and the organization’s ability to adopt and implement
new ideas, processes, or products successfully.

The origin of any innovation, whether product or pro-
cess, is found in the knowledge developed or acquired and
stored by the firm (Henderson and Cockburn 1994; Subr-
amanian and Nilakanta 1996). Knowledge is one of the
keys to fostering innovation, since it promotes activities of
creation and improvement of the firm’s products and pro-
cesses (Kumar et al. 2000). In fact, recent studies in the
literature analyze the positive relationship between
knowledge and innovation performance (Camelo-Ordaz
et al. 2011; Collins and Smith 2006). As an inestimable
source of distinctive capabilities that are difficult to imitate
and accumulate and that are not transferred -easily,
knowledge is an intangible resource that enables the
achievement of a sustainable competitive advantage (No-
naka and Takeuchi 1995).

According to Carmeli and Azeroual (2009), knowledge
combination capability is a part of this process, which
permits individuals in the organization to absorb and
combine information that has been exchanged. Thanks to
this capability, the firm’s members collaborate to access
critical information and find the best way to transfer and
combine the useful knowledge, thereby achieving creative
solutions and improving effectiveness. Knowledge com-
bination capability is similar to absorption capability,
which is defined as the firm’s ability to identify, assimi-
late, and replicate new knowledge gained from external
sources. Combination capability focuses, however, on
individuals’ ability to absorb and integrate knowledge
(Carmeli and Azeroual 2009). Grant (1996) gives a hos-
pital’s capability for heart surgery as an example of
knowledge integration capability. This capability depends
on the integration of the specialized knowledge possessed
by surgeons, radiologists, anesthesiologists, and nurses,
among other professionals. Organizations’ employees
combine their knowledge when they have the ability not
only to absorb this knowledge but also to integrate it to
generate new knowledge, giving rise to opportunities to
improve the functioning of the firm.
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Innovation requires employees to be willing to share and
combine this knowledge and experience in the firm (Kogut
and Zander 1992; Nonaka and Takeuchi 1995), since they
are the individuals who ultimately use the knowledge and
their abilities to improve innovation performance. Com-
bining each fragment of knowledge possessed by the
members of the organization stimulates new knowledge
creation (Tolstoy 2009), and the application of this new
knowledge leads to creativity and the development of new
innovations (Taylor and Greve 2006). The knowledge
combination capability generated through the exchange of
knowledge among individuals and work teams is a process
that permits the transfer of knowledge to the organization
and that can be applied to develop new products, services,
and processes (Camelo-Ordaz et al. 2011; Rhee et al.
2010). Thus, knowledge combination can be an effective
way for innovation performance to develop and succeed in
organizations.

The study by Shu et al. (2012) of a sample of 270
industrial firms demonstrates empirically that knowledge
combination has a positive influence on innovation. Spe-
cifically, a firm that has the capability to combine its
knowledge has a high potential for innovative performance,
since combining knowledge can enable the firm to connect
different ideas, generate new knowledge, and profit from
innovation. Based on the foregoing, we believe that
knowledge combination capability drives the development
of innovations, permitting the exchange and generation of
ideas that act to encourage and support sustained growth of
innovation performance in organizations. We therefore
hypothesize that

Hypothesis 1 The greater the knowledge combination
capability, the better the firm’s innovation performance.

The Moderating Effect of Gender Diversity of TMTs

Diversity refers to the degree of heterogeneity distributed
among the attributes of the members of the work unit or
organization (Simons et al. 1999). Diversity thus consists
of the differences in the composition of a group of indi-
viduals (Kearney et al. 2009). Demographic diversity
includes characteristics that are often clearly noticeable,
such as sex, race, nationality, educational level, and age
(Harrison and Klein 2007).

Numerous studies have focused on analyzing the influence
of TMT diversity on a broad typology of organizational results
(Nielsen and Huse 2010). The TMT’s characteristics have
been shown to impact firm strategy and resulting innovation
outcomes (e.g., Bantel and Jackson 1989; Escriba-Esteve et al.
2009; Hambrick 2007). Upper Echelons Theory suggests that
executives make decisions that influence organizations’ per-
formance and that these decisions are consistent with their

cognitive base or executive orientation (Finkelstein and
Hambrick 1996; Hambrick and Mason 1984). According to
this theory, observable experiences—that is, demographic
measures—are systematically related to the psychological and
cognitive elements of executive orientation (Knight et al.
1999). Based on this approach, the characteristics of TMTs
determine how they gather and filter the information in their
environment (Finkelstein and Hambrick 1996), interpret this
information (Dutton and Jackson 1987), and decide to act
based on their interpretation of it (Hambrick 2007).

Very few studies focus on the specific influence of gender
diversity on the innovative results of the firm, although the
existing studies find positive effects of gender diversity on
other variables in the organization. Studies like those by
Greene et al. (2003) show that the presence of women in
decision-making positions is to a certain extent positive in
the firm’s performance. More recent studies confirm this
position. The results of the research by Smith et al. (2006)
show that the proportion of women in top management jobs
tends to have positive effects on firm performance, even after
controlling for numerous characteristics of the firm and the
direction of causality. Krishnan and Park (2005) also find a
positive relationship between the proportion of women in the
TMTs and organizational performance. Women on the
boards bring distinctive viewpoints, experiences, and
working styles that may differ from those of their male
counterparts; they bring different knowledge and expertise
(Huse 2007). This broader choice of ideas and perspectives
helps the team to combine varied knowledge and experience
and enables detection of new innovative opportunities
(Miller and Triana 2009). The varied knowledge increases
the TMTs’ capacity to make innovative linkages, combina-
tions, and associations; informational diversity can enhance
the innovation performance.

The study by Torchia et al. (2011) stresses the impor-
tance of gender diversity in the corporate boards for
innovation and suggests that a board composed of at least
three women will be more heterogeneous and will have
greater interaction, enabling high-quality decision making
and generating more innovative solutions than in homo-
geneous groups. In addition, (Dezso and Gaddis 2012)
examine the effect of gender diversity in the top manage-
ment on the firm’s performance; they find that women’s
representation in top management enhances firm perfor-
mance, whether a firm’s strategy also focuses on innova-
tion. They claim that the presence of women in top
management provides different benefits to the TMT, such
as social and informational diversity. Diaz-Garcia et al.
(2013) demonstrate that gender diversity within R&D
teams generates certain dynamics that foster novel solu-
tions leading to innovation. According to the authors,
gender diversity permits a team to be more innovative and
adaptive, because the diverse knowledge or perspectives
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stemming from individuals with different socialization and
career paths can combine to enrich the knowledge base and
create new knowledge, ultimately leading to an increase in
creativity and innovation.

Prior studies that relate gender diversity to innovation
focus on the benefits derived from the existence of more
heterogeneous knowledge in the firm. The firm that pos-
sesses a diverse human team will have a heterogeneous
knowledge base that enables increase in and improvement
of the capability to combine and exploit the knowledge that
the firm possesses. Individuals possess knowledge and
interact among themselves to develop, discuss, and modify
new ideas and make them reality (@stergaard et al.
2011). The diversity of the individuals thus affects the
development of new forms of knowledge combination and
the generation of new innovations in the organization
(Dstergaard et al. 2011; Woodman et al. 1993). In fact,
several authors suggest that divergent types of knowledge
and thought are necessary to achieve innovative results that
enable the firm to satisfy the diverse, changing needs of
customers (Benner and Tushman 2003) and to face changes
in the environment (Alexiev et al. 2010).

A study by Alexiev et al. (2010) confirms empirically
that heterogeneity in the TMT facilitates development of
new products and services in the organization. Finally, the
members of the TMT have the task of allocating resources
and determining the general strategic direction of the firm.
Members are a necessary factor in supporting all of the
innovation activities that the firm performs (Kor 2006;
Zahra and Stanton 1988).

Arguments from social cognitive theory suggest that
men and women have different socialization experiences,
such as professional experience or affiliation with social
networks, and that these experiences give shape to different
strategic options in the organization (Manolova et al.
2007). Several studies analyze different management styles
in women and men (Eagly 2005; Greene et al. 2003;
Oakley 2000; Rosener 1995) For example, Greene et al.
(2003) find differences between men’s and women’s skills
in managing personnel, relationships, and the generation of
ideas. They observe that women possess these abilities to a
greater extent than their male counterparts. Additionally,
Rosener (1995) claims that women solicit input from other
people in an effort to make people feel included and create
open communication flows. It seems that women create a
more flexible environment, fostering exchange of ideas and
knowledge (Sandberg 2003). For all of these reasons,
gender diversity of the TMT fosters innovation perfor-
mance, since individuals with different social skills and
professional trajectories can provide different knowledge
to the organization. In fact, once this knowledge is com-
bined, it can develop new knowledge and encourage cre-
ativity and innovation performance.
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Further, several differences exist in the way men and
women perceive power. Men see power in terms of influ-
ence and tend to use more repressive, genuine, and expe-
riential power to achieve their objectives (Johnson 1976).
Women, on the other hand, perceive power in terms of
dissemination of information and knowledge (Krishnan and
Park 2005), increasing the likelihood that greater repre-
sentation of women in the TMT will improve the knowl-
edge combination capability of the organization. Women in
the TMT also increase the diversity of points of view within
the team (Eagly 2005), which contributes positively to the
level of innovation in the organization (Torchia et al. 2011).

Since gender diversity implies additional heterogeneity
related to gender-specific experience, knowledge, and
capabilities, gender diversity should stimulate the rela-
tionship between knowledge combination capacity and
innovation. As explained above, diversity in teams affects
the way in which organizations combine and use knowl-
edge to generate innovations (Van der Vegt and Janssen
2003). Further, gender diversity can contribute to achieving
greater complementarity among the members of the man-
agement team, compensating for the weaknesses of some
members with the strengths of others (Krishnan and Park
2005) and reinforcing knowledge combination capability to
generate new innovations. In this sense, gender diversity in
the management team contributes not only more hetero-
geneous, idiosyncratic knowledge but also the combination
of different managerial styles, which can complement each
other to generate new combinations of knowledge and new
ideas in the firm.

Hypothesis 2 The positive relationship between knowl-
edge combination capability and innovation performance is
stronger at higher levels of gender diversity in the firm’s
TMT.

Method
Sample

The study population includes SMEs belonging to the
sector of Spanish technology-based firms (TBFs). This kind
of firm participates in a technologically intensive industry
measured by its degree of innovation, research, and
development. Companies in technology-based sectors
require managers who explore their firms’ resources and
capital to innovate constantly and face rapid and discon-
tinuous changes in their environment (Makri and Terri
2010).

The definition of TBFs follows the criterion proposed by
the National Statistics Institute. This institute classifies
TBFs as those firms located in sectors in the pharmaceu-
tical industry, aeronautical construction, sectors for
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production of communications and office equipment and
computer materials, the technology manufacturing indus-
try, the chemical industry, and all sectors involved in
producing goods related to transportation equipment and
material. Finally, high-technology services include tele-
communications and research and development activities.
As to size, this study defines SMEs as firms that fulfill the
criteria of the European Commission: firms that employ
fewer than 250 workers and whose billing volume does not
exceed 40 million euros.

The contact data of the firm’s CEO and the general firm
data are taken from a random sample of TBFs in the SABI'
database. This database contains over 940,000 Spanish
firms. The information on the study variables was obtained
from a specially designed questionnaire addressed to the
CEO, the person most likely to have holistic knowledge of
the firm’s situation. The data were collected using a tele-
phone interviews carried out by the CATI? system. We
used some procedural remedies to minimize the potential
effects of common method variance (Podsakoff et al.
2003). To control for the problem of ambiguous items, we
performed the pre-test mentioned above, since a clear
understanding of the concepts and items helps prevent the
respondents from developing their own idiosyncratic
meanings for them. Second, the questionnaire had
instructions that stressed the anonymity and confidentiality
of the dataset and the fact that there were no correct or
incorrect answers. These procedures aimed to reduce
people’s evaluation apprehension and make them less
likely to edit their responses to be more socially desirable,
lenient, acquiescent, and consistent with how they think the
researcher wants them to respond.

The data were gathered in May of 2010. From the total
of 998 TBFs contacted randomly, 224 responses were
obtained, giving a response rate of 22.44 %. Of the 224
questionnaires answered, 19 were discarded because the
respondent was not the CEO of the firm to which they were
addressed. Thus, 205 usable questionnaires were obtained
and form the basis of the current investigation. Table 1
shows the main characteristics of the sample of firms.

Measurements
Innovation Performance

This study’s measurement of innovation performance
derives from the studies by Deshpande et al. (1993), and

! This database is similar to the Amadeus database.

2 Computer-Assisted Telephone Interviewing (CATI) is a telephone
survey technique in which the interviewer follows a text provided by
a software application. The software can customize the flow of the
questionnaire based on the answers provided, as well as information
already collected about the interviewee.

Subramanian and Nilakanta (1996). The items used were
(1) “The degree of newness of our firm’s new products/
services;” (2) “The use of the latest technological inno-
vations in our new products/services;” (3) “The speed of
development of new products/services;” and (4) “The
number of new products/services that our firm has intro-
duced on the market.” We chose this scale because it had
been previously validated in technological environments
(Prajogo and Ahmed 2006). It fulfills the psychometric
properties required and is perfectly adapted to the envi-
ronment studied. In addition, this scale is associated with
the strategy that organizations use in response to demands
and opportunities on the market and evaluates innovation
and level of technological innovation speed. The scale
provides the most appropriate focus for our study, since
special emphasis is placed on innovative performance
through technological issues. For each of the items, the
person interviewed was asked to evaluate the results of the
firm’s innovation as compared to its main competitors in
the sector. Responses were recorded on a Likert scale from
1 to 7, where 1 represents “much lower than its main
competitors” and 7 “much higher than its main competi-
tors.” An explanatory factor analysis confirmed the scale’s
one-dimensionality. The Alpha Cronbach obtained was
o = 0.85 (the lowest acceptable level recommended is 0.7,
according to Hair et al. 2004), which confirmed the scale’s
internal consistency. To complete validation of the scale,
we performed a confirmatory factor analysis (CFA) using
LISREL to assess dimensionality and convergent validity,
all of which were higher than the established minimums.

Knowledge Combination Capability

Knowledge combination capability was measured by
adapting the scale developed and validated by Smith et al.
(2005) and subsequently by Carmeli and Azeroual (2009).
We decided to use the scale proposed by Carmeli and
Azeroual (2009) in this investigation, both because it is the
only scale on this capability that has been used previously
and due to the ease of adapting it to the sector studied. This
scale measures the degree to which the members of the firm
are able to absorb and combine the information and
knowledge transferred. The indicators used to measure this
scale were (1) “Our employees are highly capable of col-
laborating and of combining and exchanging ideas among
themselves to diagnose and solve problems and create
opportunities;” (2) “Our employees share their individual
ideas to achieve new ideas, products, or services,” (3) “Our
employees are able to share their experiences to carry out
new projects or initiatives successfully;” (4) “Our
employees have learned to share their ideas and knowl-
edge;” (5) “It is common for our employees to share and
exchange ideas to find solutions to problems.” As with the
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Table 1 Characteristics of the TBFs surveyed

Firm age Percent R&D/sales (%) Percent Employees Percent (%) TMT size Percent (%)
More than 10 years 82 More than 10 19 50-250 17 More than 6 people 9

5-10 years 16 5-10 15 10-50 70 4-6 people 33

Less than 5 years 2 Less than 5 66 Less than 10 13 1-3 people 58

Sector Percent (%)
Chemical industries 15
Construction industry machinery and mechanical equipment 14
Computer activity 13
Pharmaceutical products 12
Manufacturing of machinery and electrical equipment industry 10
Electronic equipment manufacturing industry 8
Aeronautical construction and all sectors involved in producing goods related to 28

transportation equipment and material

previous scale, responses were measured on a Likert scale
from 1 to 7, where 1 represents complete disagreement and
7 represents complete agreement. The scale’s reliability
was also good, yielding an Alpha Cronbach of o = 0.84
and thus confirming the scale’s internal consistency. This
scale was subjected to a confirmatory factor analysis (CFA)
using LISREL to assess dimensionality and convergent
validity, all of which were higher than the established
minimums.

Gender Diversity in the TMT

We used Blau’s index of heterogeneity to measure the
gender diversity index. Blau’s index is often used to
measure demographic heterogeneity (Ruigrok et al. 2007,
Smith et al. 2006); and numerous studies in the literature
use this index to measure gender diversity in organizations
(e.g., Ali et al. 2013; Harjoto et al. 2014). The equation is
[B = 1—) (pi)*2], where B is the Blau index and p is the
percentage of TMT members in each ith category of the
existing k-values (in this case, for each sex, meaning that
k = 2). The higher the value of B, the greater the degree of
diversity in the TMT. Since the values vary from O to (k-1)/
k, the maximum diversity will occur when B is 0.5, which
occurs when the TMT comprises an equal number of men
and women. We contacted the CEO of each firm to identify
all members of the TMT.

Control Variables

The control variables were the size and age of the firm and
the firm’s investment in research and development (R&D).
Many prior studies use the organization’s size, since large
organizations may have a greater propensity to develop
more innovations, due to their wide base of resources and
capabilities (Henderson and Cockburn 1994). A positive
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influence is thus expected. The SABI database provided the
date on which the firm was founded, enabling calculation
of the number of years the firm had been in existence, or its
age. This variable was used because older organizations do
not usually undertake great innovations, due to their stra-
tegic conservatism (Rhee et al. 2010). R&D expenditure
was measured through the average percentage of total sales
devoted to R&D in the last 3 years. This variable is a proxy
of the firm’s search activities and inputs into innovation
efforts (e.g., Greve 2003; Katila 2002; Katila and Ahuja
2002). This measurement was obtained by surveying the
managers of the firms studied. Several authors have shown
that R&D investments can provide new knowledge or
delve more deeply into the knowledge that firms already
possess (Herrera and Sanchez-Gonzalez 2012), which
contributes to generating new innovation (Damanpour
1991; Kor 2006). Oli et al. (2012) demonstrate empirically
that R&D investments enhance firm innovativeness. The
R&D investments permit the firm to tap into knowledge
bases that reside in the company and to transform knowl-
edge into new designs and innovation. Such transformation
contributes to fine-tuning new technologies (Oli et al.
2012) and to creating competitive advantages. Finally, the
percentage of total sales devoted to R&D in the last 3 years
is a factor that affects innovation, such that we expect a
positive relationship between this figure and the firm’s
innovative performance. The control variables used have
been included in prior studies that addressed this topic
(e.g., Carmeli and Azeroual 2009; Smith et al. 2005).

Analysis
Before the analysis, we performed outlier analysis and data

cleaning to eliminate the extreme values that could have a
strong influence on the conclusions to be drawn from the
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data in question. Extreme values can bias the correlation
coefficients and the lines of best fit in the wrong direction.
We used the statistical program SPSS 15 to perform these
analyses. First, we determined that we have 205 valid cases
and O lost cases. Second, we identified the percentiles and
extreme values of the variable. We then applied the for-
mula used by Hoaglin and Iglewicz (1987) to calculate the
lower and upper bounds. In analyzing our bounds, we
verified that the extreme values were found to be between
the lower and upper bounds.

The relationships proposed in the current research were
studied using hierarchical linear regression analysis and
comparison of different models to accept or reject the
hypotheses proposed. The different models consider inno-
vation performance as the dependent variable and knowl-
edge combination capability and gender diversity of the
firm’s management as the independent variables. Further,
size, firm age, and the average percentage of sales devoted
to R&D in the last 3 years constituted the control variables.

Before estimating the model, we confirmed that the data
used for the estimation fulfilled the assumptions required
for regression analysis concerning linearity and normality
for the variables that compose the different relationships.
For linearity, the partial regression figures show that the
residuals do not indicate curvilinear distribution, enabling
us to explain the behavior of the dependent variable
through a linear regression. By graphing the P-P-type
residuals, we analyzed whether the dependent variable
fulfills the assumption of normality. The analysis of nor-
mality shows that the distribution tends to become unified
along the line of the normal distribution, fulfilling the
assumption of normality. Once we confirmed the basic
assumptions for the linear regression analysis, we evalu-
ated the presence of multicollinearity for the set of inde-
pendent variables.

Results

Table 2 provides a broad overview of our sample by pre-
senting descriptive statistics and correlations. It appears that
there are no multicollinearity problems. We also observe
significant positive correlations between knowledge

combination and innovation performance; and between
percentage of sales devoted to R&D and innovation per-
formance. Likewise, in Table 2, the mean value for gender
diversity was 0.32. We measured this value using the Blau
index, which ranges from zero (no gender diversity in the
TMT) to 0.5 (half of the members of the TMT are women).
This value implies that the presence of women in the TMT
is high in our sample. The mean value for firm age was
24.16, indicating that firms in our sample were already set
up in business. Finally, the mean of employee and the
average percentage of sales devoted to R&D in the last
3 years were 36.36 employees and 8.74 %, respectively.

Subsequently calculating the tolerance indexes and
variance inflation factors (VIFs) for each variable con-
firmed this issue. Tolerance values between 0.96 and 0.99
and VIFs from 1.01 to 1.04 were obtained. The tolerance
values (close to 1, threshold fixed at 0-1) and VIFs (close
to 1, threshold fixed at 10) are within the acceptable levels,
indicating that no problems of multicollinearity exist.

Table 3 shows the results for the multiple hierarchical
regression analysis for each of the models proposed. In
Step 1 of the hierarchical regression, control variables were
entered; in Step 2, the variable knowledge combination
capability was entered; and in Step 3, the gender diversity
of the firm’s management was entered. Finally, in Step 4
the interaction between knowledge combination capability
and gender diversity of the firm’s management was
entered. Significant interaction indicates a moderating
effect (Baron and Kenny 1986)

Model 1 shows the effects of the control variables,
highlighting the strong positive and significant influence of
the percentage of sales dedicated to R&D (f = 0.17,
p < 0.05). The results also show that the age and size of the
firm do not have a statistically significant influence on
innovation performance in any of the three models.
Omitting these variables would not, therefore, affect the
model, since the F-statistic does not change significantly,
nor does the R2 coefficient increase. The analysis thus
verifies the relationships proposed independently of the
firm’s size and age. Previous studies that use the organi-
zation’s age and size as moderating variables obtain similar
results (Smith et al. 2005; Carmeli and Azeroual 2009;

Rhee et al. 2010).

Table 2 Descriptive statistics

Variable Mean S.d. 1 2 3 4 5
and correlation matrix

1. Innovation 4.87 1.17

2. Firm age 24.16 13.68 —0.04

3. Employee 36.36 43.00 0.08 0.04

4. R&D/sales (%) 8.74 17.81 0.18* 0.03 0.11

5. Knowledge combination 5.23 1.19 0.15% —0.08 0.07 0.01
n = 205; * p <0.05; 6. Gender diversity 032 046  —0.08 007  —0.10  —0.14*  0.03

# p < 0.01
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Table 3 Results of hierarchical

. : ) Variables Model 1 Model 2 Model 3 Model 4
linear regression analysis on Control variables Independent Direct effects Interaction effects
innovation performance variables
B T B T B T B T
Firm age -0.05 -0.70 —-0.04 -054 —-0.04 -059 —-0.03 —-0.39
Employee 0.06 0.87 0.05 0.73 0.05 0.65 0.03 0.36
R&D/sales (%) 0.17* 243 0.17% 244 0.16*  2.29 0.18*  2.50
Knowledge combination 0.14*  2.03 0.15%  2.06 0.14%* 2.08
Gender diversity -0.06 —-091 —-0.07 -097
Knowledge 0.17%* 2.51
combination x Gender
diversity
R F 2.52° 2.96* 2.53* 3.22%*
n =205 "p<0.10; * R? 0.04 0.05 0.06 0.09

p <0.05; ** p < 0.01

Hypothesis 1 predicted a positive relationship between
knowledge combination capability and innovation perfor-
mance. As shown in Model 2, this hypothesis is supported
(f =0.14 p < 0.05). In this model, the percentage of sales
devoted to R&D (t = 2.44, p < 0.05) was also found to
have a significant and positive effect on the innovation
performance.

Model 3 adds the variable of gender diversity of the
TMTs. The corresponding beta coefficient is negative but
not statistically significant (f = —0.07, p < 0.1), showing
the absence of a direct effect of gender diversity on inno-
vation performance. On introducing this variable, the effect
of knowledge combination capability remains positive and
statistically significant (f = 0.15, p < 0.05). As with the
percentage of sales devoted to R&D (ff = 0.16, p < 0.05),
we find positive effects on innovation performance.

Finally, Model 4 introduces the interaction effect
between gender diversity and knowledge combination
capability, which improves the explanation of innovation
performance (R2 increasing to 0.09). The results show that
the beta coefficient corresponding to the interaction
between gender diversity and knowledge combination
capability was statistically significant and positive
(fp =0.18, p <0.05) for innovation performance. This
result thus confirms the part of the first study hypothesis
concerning the moderating effect of gender diversity (H2).
Further, knowledge combination capability maintains its
positive and statistically significant influence on innovation
performance (ff = 0.14, p < 0.05) and on sales devoted to
R&D (ff = 0.17, p < 0.05).

The results show that gender diversity has a statistically
significant moderating effect on the relationship between
knowledge combination capability and innovation perfor-
mance but no direct influence on innovation performance.
For higher levels of gender diversity, innovation perfor-
mance increases as the level of knowledge combination
capability increases (Fig. 1). All of the results support H1
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and H2. To develop a more in-depth interpretation of these
results, we have represented the interactions visually in
Fig. 1. We use procedures by Aiken and West (1991),
Dawson and Richter (2006), and Dawson (2013) to plot the
moderating effect. Figure 1 demonstrates that the rela-
tionship of knowledge combination capability to innova-
tion performance varies according to the level of gender
diversity in the firm’s management. Although the rela-
tionship between knowledge combination capability and
innovation performance is different for high and low gen-
der diversity, high gender diversity has a much greater
positive capability to generate high levels of knowledge
combination capability and thus potential to enhance
innovation performance. In order to confirm the interpre-
tation of these results in greater depth, we have also per-
formed the graphical analysis suggested by Cohen et al.
(2003). This result supports the argument that a positive
relationship between knowledge combination capability
and innovation performance is stronger at higher levels of

. —*— Low gender
diversity

--&--High gender
diversity

Innovation performance

N w ~ (9] N 2 o] ] (=]
L

—

Low knowledge
combination capability

High knowledge
combination capability

Fig. 1 The moderating effect of gender diversity
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gender diversity in the firm’s management, supporting
Hypothesis 2.

Discussion

This study analyzes the influence of gender diversity on the
connection between knowledge combination capability and
innovation performance. Our research contributes to prior
literature on gender diversity and innovation in several
ways. Firstly, knowledge combination capability stimulates
the development of innovation in technology-based firms.
Knowledge combination capability may be necessary for
technology organizations’ innovative performance, since
they function in a sector where innovation is crucial and
may thus be a key for creating competitive advantage. This
result is consistent with prior studies that demonstrate the
efficacy of knowledge combination capability as an orga-
nizational resource for generating new innovations in the
firm (e.g., Camelo-Ordaz et al. 2011; Carmeli and Azeroual
2009; Smith et al. 2005). This capability helps firms to
manage and reconfigure their base of resources and
capacities, which are considered to be a source of the
creation of competitive advantage. Firms must also pay
close attention to the fact that knowledge combination
capability can contribute to overcoming the resource lim-
itations that SMEs can face by making better use of the
knowledge generated or acquired by the firm.

Secondly, this study shows that gender diversity in the
TMT moderates positively the relation between knowledge
combination capability and innovation performance. Our
study explains, and provides evidence for, how the TMT’s
behavior influences innovation due to the presence of
mixed teams of men and women. Previous research has
shown that gender diversity in TMTs leads to higher
innovation performance (Torchia et al. 2011), which is
likely to have beneficial effects on organizational perfor-
mance (e.g., Dezso and Gaddis 2012). This wider choice of
ideas and perspectives helps combine different knowledge
and experience and detect new innovative opportunities
(Miller and Triana 2009). Varied knowledge increases
TMTSs’ capacity to make novel linkages, combination, and
associations; informational diversity can enhance the
ability to innovate. The results show that knowledge
combination capability encourages innovative performance
of the organization and that this relationship can be more
intense if there is greater gender diversity in the TMT.

Finally, the control variables, age, and number of
employees in the firm do not influence the firm’s innova-
tive performance significantly. As expected, however, the
average percentage of total sales devoted to R&D in the
last 3 years has a significant influence on innovation in
technology-based firms. These results corroborate the

conclusion that organizations that invest in R&D may
encourage the development of innovations in the organi-
zation. Some authors have suggested that investments in
R&D are often a precursor to innovative outcomes and that
they help firms to broaden their knowledge base (Oli et al.
2012) and to create competitive advantage.

Theoretical Implications

Some significant theoretical contributions emerge from this
research. First, this study extends the Upper Echelons
framework postulated by Hambrick and Mason (1984) in
different ways. Although this theory has grounded a sig-
nificant body of literature analyzing diversity of the mem-
bers of the TMT, most research has ignored the effect of
gender (Carpenter et al. 2004). In combination with the
literature on gender, this study contributes to strengthening
the significant role of women’s participation in top man-
agement and its influence on strategic decision-making and
organizational results. A second contribution of this study to
Upper Echelons Theory is its application to the context of
SMEs in technology sectors. Studies like those by Ensley
et al. (2003) and Patzel et al. (2008) suggest that this theory
not only explains the behavior of TMTs in large corpora-
tions but is also useful for smaller firms. Many studies that
have analyzed gender diversity have done so for large
companies (e.g., Ali et al. 2013; Joecks et al. 2013; Peterson
and Philpot 2007; Post et al. 2014). Our study shows that the
premises of this theory are also applicable to SMEs.

Second, taking as a reference the body of literature on
gender diversity in TMTs, this study joins the line of
research that demonstrates its positive effect in the orga-
nization (e.g., Dezso and Gaddis 2012; Joecks et al. 2013;
Krishnan and Park 2005; Smith et al. 2006; Torchia et al.
2011). As Dezso and Gaddis 2012 propose, gender diver-
sity provides benefits to organizations and leads to
improvement in their performance. Although our study
does not examine organizational performance directly, the
results reinforce the idea that gender diversity in TMTs has
beneficial effects.

Third, very few studies focus on the contribution of gender
diversity to innovation in the organization (Miller and Triana
2009; Torchia et al. 2011), and the research on innovation
continues to ignore this topic. In this study, we test empirically
the impact of gender diversity in the TMT on the relationship
between knowledge combination capacity and innovative
performance. Our investigation thus further enriches the
diversity, management, and innovation literature.

Managerial Implications

Among implications for management, this study suggests
actions, first to reinforce the exchange and combination of
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knowledge among employees as a source of innovation,
and second to increase gender diversity in TMTs.

As to the first issue, not all firms succeed in making their
employees perceive the benefits of sharing and exchanging
ideas to generate new ones. For many firms, fostering a
culture that promotes the generation of knowledge com-
bination capability should be a first step toward improving
their innovation results. Authors like Cabrera and Cabrera
(2002) confirm that many firms encounter difficulties in
encouraging their employees to use systems to share their
ideas. These authors cite the results of study by KPMG
(2000), which indicate that workers are hesitant to share
ideas due to lack of time or lack of compensation, or
simply because they think it is a waste of time. The
knowledge-sharing dilemmas that some workers express
can be resolved with interventions that restructure the pay-
offs for contributing, interventions that try to increase
perceptions of efficacy, and interventions that lead
employees to perceive group identity and personal
responsibility as more salient (Cabrera and Cabrera 2002).
On the other hand, in the context of the SMEs in which this
study was developed, knowledge combination capability
can be strengthened by the use of different formal and
informal communications media that can be supported by
the use of new information and communications technol-
ogies. In SMEs, in contrast to larger firms, greater fluidity
of contacts among workers can give rise to greater speed
and flexibility in the use of knowledge to generate
innovations.

Another important implication of this study for man-
agement lies in the field of hiring employees for the TMT.
The results suggest that the TMT should include both men
and women, since the TMT’s gender diversity seems to
increase the probability of combining and exchanging
knowledge within the organization to form new ideas and
innovations. Further, there has been debate within the
European Union concerning the idea of establishing quotas
for the minimum participation of women in firms’ top
management to correct for current inequality on the labor
market and to improve firms’ results. Our study supports
the idea that greater presence of women in top positions in
organizations would benefit the firms’ results. Our results
have major implications for the career development of
women in organizations. Given the scarcity of women on
TMTs in organizations, women need opportunities to
ascend to the upper echelons of the organization. Studies
like that by Hoobler et al. (2011) on U.S. companies sug-
gest that one reason women are not reaching the top jobs is
that their managers assume that their family responsibilities
interfere with their performance of work roles, a phe-
nomenon the authors call the family—work conflict bias.
Firms and political authorities should thus contribute to
establishing mechanisms that reduce the obstacles that
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women encounter in attempting to progress in their pro-
fessional careers in sectors in which they have traditionally
been in the minority. Firms should stimulate actions to
enable greater reconciliation of work and family life for
women and men by encouraging the values associated with
equity and family corresponsibility. On the other hand,
performance appraisals and promotion decisions should
take into account results and talent, not only seniority in the
firm and schedule availability, which for many women
imply a negative perception of their capabilities. Incorpo-
rating women into TMTs in high-technology firms can also
help generate new role models for other women and men in
the organization that can break masculine stereotypes
associated with characteristics that a “good manager”
should fulfill. All of the changes needed to advance in
incorporating women into the top management of firms
also require government programs that grant greater visi-
bility to women in technology sectors. It is necessary to
promote new management models that incorporate differ-
ent professional experiences and values than those tradi-
tionally adopted by men. As Simard et al. (2008, p. 6)
argue, “Diversity breeds diversity. A diverse leadership
team is essential to fostering a culture that values diversity.
One of the most powerful ways to improve retention and
advancement rates for women is to promote women to
senior technical positions.”

Limitations and Suggestions for Future Research

This study is not without limitations. First, the research
performed is cross-sectional in character. This limitation
requires analyzing the results with caution and prevents
reaching a solid conclusion on the direction of the causality
between the variables studied. Future research could tackle
this deficiency through longitudinal study in order to
examine these variables in different periods of time. Sec-
ond, we have only analyzed the influence of gender
diversity on the TMT. To grasp the full picture, we must
analyze gender diversity in all levels of the firm; analysis of
the new relationships in the different management levels of
firm. Future studies could tackle this issue. Finally, our
analysis focuses on firms in a specific context, and the
limited geographical extension of the sample advises cau-
tion when extrapolating our findings to different countries.

Conclusion

This paper aims to advance the gender diversity literature’s
understanding of the relation of knowledge combination to
innovation performance in TMTs. It focuses more on the
role of gender diversity in top team dynamics than on a
direct cause—effect relationship between the number of
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women and general performance. Specifically, it shows
that the gender diversity of the TMT encourages a positive
relationship between knowledge combination capacity and
innovative performance in SMEs in the technology sector.
In other words, our study shows that incorporating a greater
number of women at the levels of top management in
technology sectors is not only a question of moral justice or
social equity, but it also contributes positively to the
quality of the decisions made by the TMT to stimulate the
development of organizational capabilities. Finally, this
study can contribute to both theory development and the
design of practical interventions with regard to gender.
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