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Abstract
Purpose – This paper aims to analyse the influence of workforce diversity on the firm’s likelihood to develop
organisational innovations. Operationalising human resources diversity is not straightforward, and its effect has
been rather overlooked in the context of non-technological innovations. This study analyses the impact of task-
related diversity among research and development (R&D) unit workers andwomen R&Dworkers, in particular.
Design/methodology/approach – To estimate the impact of task-related diversity on firm propensity to
undertake organisational innovation, this study uses a generalised linear model (GLM) – with a binomial family
and log–log extension. GLMs are used to control problems of over-dispersion, which, in models with binary
response variables, could generate inaccurate standard error estimates and provide inconsistent results.
Findings – This paper provides three important results. Firstly, employee diversity increases the firm’s propensity
to engage in organisational innovations. Secondly, the influence of each facet of task-related diversity varies
depending on the type of organisational innovation considered. Thirdly, gender has an effect on the innovation
process; this study shows thatwomen play a different role in the production of non-technological innovations.
Originality/value – This paper makes several contributions to the literature. Firstly, it makes a theoretical
contribution to research on innovation management by considering the influence of human resources
diversity on the development of non-technological innovations. Secondly, this study analyses the role of
workforce diversity in an R&D department context to clarify the contributionmade by women R&Dworkers.
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1. Introduction
Organisational innovation has attracted significant academic interest due to its critical role in
driving business success and competitiveness in today’s rapidly changing markets. It includes
new management practices, workplace organisation and communication systems, which offer a
plethora of opportunities to study interdisciplinary collaboration. Analysis of organisational
innovation has led to a large and growing literature on its underlying facilitating mechanisms,
factors and strategies.

Although the literature has identified contextual and corporate determinants of
organisational innovation (O’Brien, 2020), individual determinants have received less attention
(Damanpour, 2020). This represents a significant gap because the introduction of change and
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implementation of organisational innovation depend heavily on firms’ individual employees
(Romero-Martínez et al., 2017). The limited empirical evidence on individual factors focuses on
variables such as employee age, length of time in the firm and specialisation, but provides no
clear conclusions. For instance, some studies associate older age and longer tenure in the firm
with an aversion to change and risk (Quazi and Talukder, 2011), lower levels of creativity and
less interest in organisational innovation (Binnewies et al., 2008). Others associate these same
variables with greater knowledge and experience and a positive relationship to organisational
change (Damanpour and Schneider, 2006; Liu et al., 2016).

In the absence of definitive evidence on the impact of individual factors, this study
adopts a workforce diversity lens to determine how various employee attributes influence
the firm’s propensity for organisational innovation. This focus on workforce diversity is
justified on at least two theoretical grounds. Firstly, the well-known resource-based view
posits that workforce variety brings to the firm a range of skills, experience and
perspectives, potentially enhancing its capacity for innovation (Basheer et al., 2021; Wang et al.,
2017). Secondly, the concept of absorptive capacity (Cohen and Levinthal, 1990) suggests that a
diverse workforce increases the firm’s ability to recognise, assimilate and apply new
knowledge, which leads to more innovation (Teixeira et al., 2021). This would suggest that
workforce diversity influences the type of information available during the innovation process
andmay be critical for introducing organisational change at various firm levels.

Although the literature provides evidence of a link between workforce diversity and firm
innovation activity, it is less clear about how this relationship emerges in the context of non-
technological innovations such as organisational innovations. The literature is also
ambiguous on the impact of workforce diversity on organisational change. It has been
suggested that it provides the firm with a broader range of information, knowledge, skills
and expertise, which enhances its decision-making and development of innovations (Dahlin
et al., 2005; Wei andWu, 2013). However, it has also been proposed that workforce diversity
can have negative effects on employees’ abilities to generate innovation, by reducing
cohesion among employees or slowing the decision-making process (García-Martínez et al.,
2017; Georgakakis et al., 2017).

This paper aims to contribute through an analysis that focuses particularly on task-related
diversity among employees and the intersectionality of gender. Examining task-related
attributes allows us to determine whether diverse education and functional experience of
employees enhance the firm’s ability to engage in the complex task of developing
organisational change. Unlike other employee attributes, education and functional experience
are related closely to the firm’s structure and social processes. Therefore, task-related diversity
could be crucial for enhancing creativity and problem-solving, encouraging cross-functional
collaboration and facilitating knowledge transfer and learning (Ali et al., 2021).

We add to this debate by proposing a gender perspective, because gender is another
source of workforce diversity. The reasons for our choice are, firstly, that previous research
shows that gender diversity can have both positive and negative effects on innovation. On
the one hand, men and women embrace different perspectives and can contribute different
experience and problem-solving approaches, which can lead to more innovative ideas (Post
and Byron, 2015). On the other hand, gender diversity can be the cause of communication
barriers and conflicts that can hinder innovation (Gonz�alez-Moreno et al., 2018). Therefore, it
is important to determine under what conditions these effects emerge. Secondly, traditional
approaches to the analysis of the impact of gender diversity do not provide clear evidence on
the roles of men and women in the innovation process. Diversity research tends to focus only
on whether a certain balance between women and men workers fosters innovation activity
and ignores the impact of diversity among subgroups of employees. For example, research
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on the role of women in innovation activities that takes no account of the differences within
groups of women cannot provide accurate conclusions (van Knippenberg and Schippers,
2007).

We introduce the intersectionality of gender in the analysis of these relationships to offer a
more nuanced understanding of the dynamics at play. In the context of task-related diversity, it
is essential to recognise that an individual’s experience, expertise and perspectives are shaped
not only by his/her education and functional backgrounds but also by his/her intersecting
social identities. Use of an intersectionality lens allows a better understanding of how gender
might influence the innovative potential of a diverse workforce.

We examine how workforce diversity and gender intersectionality affect three kinds of
organisational innovations: internal function innovations, workplace organisation innovations
and external relations management innovations. Our analysis focuses on research and
development (R&D) departments, because research on workforce diversity suggests that the
benefits deriving from diversity are more easily identified within a defined group or at a
specific level of analysis (i.e. team, work group and department) (Subramanian et al., 2016).

Our work contributes to the literature in the following ways. Firstly, it makes a
theoretical contribution to innovation management research by examining the influence of
workforce diversity on the development of non-technological innovations. Secondly, it
extends the body of work on workforce diversity by analysing the relationship between
task-related diversity and the intersectionality of gender. Thirdly, our analysis focuses on
the role of workforce diversity in the context of R&D departments, where the contribution of
women has not been clearly defined.

2. Task-related diversity, gender and organisational innovation
2.1 Workforce diversity and organisational innovation
The contemporary intensity of market conditions and consumer demands is challenging
modern organisations, which are responding by innovating. Research shows that the
positive impact of innovation extends beyond high-tech practices and R&D investment and
includes non-technological drivers of business performance and economic growth (Anzola
et al., 2018). Many of these drivers are associated to organisational changes, which is
prompting increased research.

Organisational innovation, generally understood as firm-level management innovations,
is defined as the creation or adoption of new ideas or behaviours by the firm’s social
structure in response to environmental changes or to satisfy internal needs (Anzola et al.,
2018). The literature emphasises differences in the development and effects of organisational
compared to other types of innovations, which has attracted more research into its
determinants. In this study, we analyse the influence of workforce diversity and the
intersectionality of gender as determinants of organisational innovations.

The influence of workforce diversity on firm innovation activities is the subject of debate
in the literature. Studies in the resource-based view and absorptive capacity literatures find
a positive influence. This stream of work shows that workforce diversity increases both the
firm’s knowledge base and the interactions among different types of knowledge, which
creates an innovation-friendly environment (Ostergaard et al., 2011). Several authors also
suggest that workforce diversity provides informational advantages during the innovation
process (Mohammadi et al., 2017). Different employee perspectives serve as information
filters and allow identification of relevant information, reducing information overlaps
(Dahlin et al., 2005). Thus, workforce diversity is considered positive for firms’ innovation
activities (Midavaine et al., 2016; Mushtaq et al., 2015; Parrotta et al., 2014).

GM
39,4

554



However, workforce diversity can also have negative effects. High levels of human
resources diversity can lead to preferences for different approaches to a work task (Bell et al.,
2011) and result in conflict among individuals (Subramanian et al., 2016). In addition,
diversity can hamper communication among employees and slow decision-making
(Gonz�alez-Moreno et al., 2018; Srivastava and Lee, 2005). Some studies suggest that different
perspectives can lead to miscommunication and uncertainty, which could result in the firm
persisting with established practices and routines rather than introducing change (Solheim
and Herstad, 2018). Excessive diversity can generate large amounts of information, which
increase the costs of coordination and sharing and, subsequently, reduce cross-fertilisation
of ideas (Ostergaard et al., 2011). These potential downsides to diversity question whether
workforce diversity affects the development of organisational innovation, which requires
the participation of employees at different firm levels.

The empirical evidence fuelling this debate generally analyses the impact of workforce
diversity on the achievement of technological innovations. Research shows that workforce
diversity influences: the firm’s propensity to undertake technological innovations (Bello-
Pintado and Bianchi, 2020; Ostergaard et al., 2011; Solheim and Herstad, 2018); the firm’s
R&D investment (Asad et al., 2023; Midavaine et al., 2016); the type of innovations achieved
(Arslan et al., 2021; Mohammadi et al., 2017); the firm’s patenting propensity (Faems and
Subramanian, 2013; Lee and Chung, 2022; Yoo et al., 2023), the number of the firm’s patent
applications (Subramanian et al., 2016); and the firm’s strategic innovation orientation
(Hemmert et al., 2022; Talke et al., 2011; Zouaghi et al., 2020).

Although the literature provides evidence of a link between workforce diversity and firm
innovation activity, it does not show whether this link is present in the context of non-
technological innovations such as organisational innovations. Work teams are becoming
increasingly diverse, and organisational innovation may be affected by the characteristics of
work groups. Therefore, it would seem important to analyse the effects of interdependence
among members of more or less diverse groups on this type of innovation, which is related
closely to the firm’s structure and social processes.

2.2 Task-related diversity and organisational innovations
We contend that workforce diversity, in terms of employee education level and functional
background (i.e. task-related diversity), affects the firm’s propensity to introduce organisational
innovations. Traditionally, education and functional background are variables related to job
position and level of responsibility in the firm.

A focus on employee education level is particularly apt in the context of organisational
innovation because education is related to mental ability and specialisation, and we expect
that a mix of education levels will promote complementarities among workers, allowing skill
enhancements (Quintana-García and Benavides-Velasco, 2008). Educational diversity in
work teams should provide more cognitive resources and a broader perspective to promote
recognition, selection and processing of external information and increase the ability to cope
with new, unknown tasks (Quazi and Talukder, 2011). In addition, task division, based on
education level, can produce complementarities useful to firms undertaking organisational
change. For instance, highly skilled and specialised employees with advanced qualifications
(doctoral or master’s degree) are able to undertake more exploratory tasks and produce new
knowledge (Subramanian et al., 2016), while lower-educated workers can focus on repetitive
tasks and standardised processes (Faems and Subramanian, 2013). For all these reasons, it
can be assumed that education-level diversity allows for a range of approaches to
organisational challenges. Thus, we hypothesise that:
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H1. The greater the degree of education-level diversity among R&D employees, the
more likely the firmwill produce organisational innovations.

Employees have task-relevant knowledge and experience that can be combined to achieve
organisational innovations. According to García-Martínez et al. (2017), functional
background diversity emerges from the ability to deal with different issues and diverse
conditions and, as a result, reflects the task-related knowledge, organisational routines and
other knowledge embedded in the employee. Along similar lines, Bell et al. (2011) noted that
employees occupying a particular role or spending considerable time on a specific task, are
exposed to and influenced by information relevant to those tasks and, as a result, they
develop beliefs consistent with their function.

Due to the informational advantages of diversity, a broader set of skills and responsibilities
can be expected to lead to better decision-making during the procurement phase of organisational
innovation. In contrast to technological innovations, management innovations require deep
knowledge of the tasks and routines at different firm levels, and functional background diversity
could provide different perspectives on organisational problems. Also, as van Knippenberg and
Schippers (2007) noted, varying perspectives and divergent viewpoints invite employees to reflect
on their own functioning.

Studies analysing the impact of functional background diversity on the firm’s innovation
process (in the context of technological innovation) use several measures, including
experience in different functional areas and degree of involvement in the task (Sastre, 2015;
García-Martínez et al., 2017; Solheim and Herstad, 2018). In general, these studies find a
positive and significant correlation between the firm’s innovation activity and functional
background diversity. Thus, we hypothesise that:

H2. The greater the degree of functional background diversity of R&D employees, the
more likely the firmwill produce organisational innovations.

2.3 A gender perspective
The push for increased representation of women in firms is increasing the focus on gender in
the diversity literature (Ali et al., 2015). However, the stream of work on gender diversity in the
workplace is not in agreement about its effects (An, 2022) and mostly proposes two different
views. The value-in-diversity perspective posits that gender diversity provides potential
advantages, stemming from cognitive diversity (García-Martínez et al., 2017), which are
manifested as different approaches to addressing and resolving issues that arise within work
teams (Hong and Page, 2004). These different approaches result in a wealth of information,
knowledge, skills and ideas, which enhance the group’s problem-solving capacity and facilitate
the generation of strategic alternatives (Post and Byron, 2015; Teruel and Segarra, 2017; Torchia
et al., 2018). On the other hand, social identity theory suggests that gender diversity triggers
comparison and social categorisation, leading individuals within social groups to establish
relationships with others with similar attributes (Tajfel and Turner, 2004) and ignore those with
opposing ideas (Gonz�alez-Moreno et al., 2018). Thus, social identity theory contends that if gender
diversity causes reduced communication and collaboration among teammembers, this could lead
to team break down, which inevitably impedes adoption of novel ideas (Chapple and Humphrey,
2014; Gonz�alez-Moreno et al., 2018). These opposing perspectives have fuelled debate on the
influence of workforce diversity and gender.

Work on firms’ innovative activity mostly investigates whether firms with balanced gender
composition are more innovative than firms with a high concentration of one gender. The results
of this work are mixed. For example, Midavaine et al. (2016), García-Martínez et al. (2017),
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Mohammadi et al. (2017), Xie et al. (2020), Zouaghi et al. (2020), Lee and Chung (2022) and
Hemmert et al. (2022) found a positive and significant relationship between gender diversity and
firm innovation capacity, whereas Asad et al. (2023) found a significant and negative relationship
with firm propensity to invest in R&D. Faems and Subramanian (2013) and Yoo et al. (2023)
found a non-direct linear effect on patent applications.

The study by Teruel and Segarra (2017) provided evidence of a positive impact of gender
diversity on innovation, but highlighted that this impact differs with the type of innovation
and firm size. Their results show that small firms find it more difficult to exploit the
advantages of greater gender diversity. Similarly, Sastre (2015) noted varying effects of
gender diversity on innovation outcomes, identifying a curvilinear relationship. The study
concludes that beyond a certain point, increased gender diversity hampers interaction and
undermines group cohesion, negatively affecting innovation. Along the same lines,
Ostergaard et al. (2011) noted that the likelihood of innovation activity increases if there is a
good gender balance in the innovation team. These studies indicate a gap in our
understanding of the specific role of gender in the firm’s innovation process. According to
van Knippenberg and Schippers (2007), gender diversity research fails to capture the impact
of women because it treats groups with a minority of men and groups with a comparable
minority of women as equally diverse (e.g. eight men and two women vs two men and eight
women). Also, these studies rule out the possibility of diversity in all-women groups.

We aim to advance the investigation of the role o,f women in firms’ innovation activities
by analysing the impact of task-related diversity among women, based on education level
and functional background. The role of women has been somewhat overlooked in the
innovation literature, with mixed results from those few studies that do consider it.
Although Yang and Konrad (2011) found that a high percentage of women increases the
firm’s propensity to introduce innovations, Lee et al. (2005) and Arvanitis and Stucki (2012)
showed that the presence of more men increases the firm’s propensity to patent and conduct
R&D activities. At the organisational innovation level, Awamleh (1994) and Damanpour and
Schneider (2006) found no significant impact of women.

Traditionally, the effect of women on firm performance has focused more on women in
senior positions, such as chief executive officer or as members of the top management team
(TMT), and much less on women’s presence in work groups and departments. This
interdisciplinary literature adopts a broad theoretical lens to predict the impact of women’s
participation. In an effort to integrate a theoretical background, Jeong and Harrison (2017)
provided a meta-analysis of the gender literature, highlighting at least three ideas guiding
work in this field. The first is that women provide the firm with a distinct attitude to risk-
taking and a unique cache of knowledge that induces less risky firm strategies. The authors
suggest that the literature supports the notion of women’s greater risk-averseness. The
second idea is that the representation of women in TMTs influences the firm’s decision-
making process and reduces group polarisation and the preference for risk typical of all-
male TMTs. Thirdly, women’s participation in male-dominated groups changes the status
quo in decision processes by increasing discussion, providing access to more sources of
information and introducing new perspectives. In sum, as highlighted in Pletzer et al.’s
(2015) meta-analysis, increased presence of women in decision-making is associated to the
introduction of new leadership skills and a variety of strategic advantages. In the innovation
management literature, the focus on gender is justified by differences between men and
women in terms of leadership style, communication style, values and socialisation
(Damanpour and Schneider, 2006).

A focus on women is interesting in the context of innovation management, in particular,
because of the well-known gender differences in education and job training (Carrasco, 2014).
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For example, the participation of women is lower in the natural sciences, technology,
engineering and mathematics (STEM) areas (Carrasco, 2014; Lerchenmueller and Sorenson,
2018) and in the top hierarchies of firms (Jeong and Harrison, 2017). To our knowledge, there
are no studies analysing the impact of women’s task-related diversity (in terms of education
level and functional background) on firms’ innovation activity despite calls for a better
understanding of the gendered aspects of the innovation process. Thus, we hypothesise that:

H3. The greater the level of education diversity among women in the R&D unit, the
more likely the firmwill produce organisational innovations.

H4. The greater the level of functional background diversity among the women in the
R&D unit, the more likely the firmwill produce organisational innovations.

3. Methodology
3.1 Data
For this investigation, we used the 2013 data set from the Technological Innovation Panel
(PITEC), managed by Spain’s National Institute of Statistics. The 2013 edition was selected
due to its status as the most contemporaneous data set publicly accessible during the time
frame of this study. It should be noted that this particular data set, as well as more recent
editions, are currently unavailable for further scholarly inquiry. The data include over
12,000 Spanish firms, particularly those with R&D departments and a workforce that
exceeds 200 employees. Our analysis focuses on 8,993 firms, 35.07% of which reported
organisational innovation activity in the years 2011–2013. The data include the
manufacturing and service sectors, and provide detailed information on R&D employee
qualifications and roles. This enables a nuanced investigation into how workforce
diversity influences organisational innovation. Although a longitudinal study was not
feasible due to overlapping response timeframes, this data set is invaluable in the
context of our research questions due, in particular, to its unique information on gender
issues in R&D departments.

3.2 Variables
3.2.1 Dependent variable. Organisational innovation (OI) is our dependent variable. In
PITEC, OI is a binary variable for each of the three possible innovations classified as
organisational. This captures whether the firm introduced:

(1) new business practices related to the organisation of the firm’s work or procedures
(OI-Type I);

(2) new organisational methods to improve the distribution of responsibility and
decision-making (OI-Type II); and

(3) new methods to manage relations with other firms and public institutions (OI-Type
III).

We built other binary variables for each type of organisational innovation described in the
survey.

3.2.2 Task-related diversity indexes. Diversity indexes were obtained using the
Shannon–Weaver index, which is easy to estimate and produces fewer standard errors, and
is calculated as follows:
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H ¼ �
XS

i¼1

pi logp i

where pi is the share of employees in the ith category and S is the number of categories or
groups of individuals. To estimate education diversity, we consider four groups of R&D
department employees:

(1) doctoral graduate employees;
(2) university graduates;
(3) employees with a college diploma; and
(4) employees with higher or medium vocational training, high school or other level

studies.

In the case of functional background diversity, we consider three categories of employees:
(1) researchers (individuals responsible for creating new knowledge, products and

processes);
(2) technicians (individuals whose main tasks are related to technical knowledge and

whose tasks also include the application of operative methods; they are generally
supervised by a researcher); and

(3) support staff (other R&D department staff who facilitate the department’s smooth
running and provide management support for R&D projects).

The H index increases with R&D worker richness and diversity; if the firm’s R&D
employees belong to the same group, the firm takes the value 0. Maximum diversity is
calculated as the natural logarithm of S.

3.2.3 Control variables. We follow the literature and consider other variables that might
determine organisational innovation (Castro et al., 2011; Jaskyte, 2013; Montoro-S�anchez
et al., 2012). For firm structural characteristics, we consider firm size (logarithm of the
number of employees), foreign capital (1 if the firm is based on more than 50% foreign
capital), firm age (number of years to 2013 since firm creation) and percentage of women in
the firm to control for gender participation. We include three dichotomous variables for
high- or m�edium-technology manufacturing sector or knowledge-intensive service sector
(based on the European Union sector classification). Because the literature suggests a
relationship between technological innovation and organisational changes (Hecker and
Ganter, 2013; Yang and Konrad, 2011), we include several indicators of firm innovation
activity.We include dichotomous variables for:

� location in a science and technology park; and
� R&D cooperation agreements.

Finally, to reduce endogeneity problems, we consider R&D intensity in the previous period
(t � 1). Table 1 presents descriptive statistics of the dependent and explanatory variables
and their correlations.

3.3 Method
The descriptive statistics show a marked imbalance of 0 to 1 in the dependent variable for
organisational innovation (only 35.07% of firms introduced OI); this suggests use of a
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generalised linear model (GLM) with a binomial family and log–log extension. GLM is also
used to control for problems of over-dispersion, which, in models with a binary response
variable, could generate inaccurate standard error estimates and inconsistent results. We
used the Huber–White sandwich estimator to address heteroscedasticity concerns. Given an
average variance inflation factor of 1.55 and a maximum value of 3.47, multicollinearity does
not seem to be a problem in our models.

4. Results
In this study, we examine the impact of education and functional background diversity on
the firm’s propensity to achieve organisational innovations. Table 2 displays the outcomes
for the influence of diversity on overall organisational innovation; Table 3 presents the
results for specific types of organisational innovation. To analyse the influence of gender,
we include the explanatory variables education diversity and functional background
diversity among women [1] employed in the R&D department.

As shown in Table 2, Model 0 includes only the control variables; Models 1–6 present the
estimations including the diversity indexes. The results show that, in general, variables
such as firm size, firm age, high proportion of foreign capital, good proportion of women in
the firm, R&D cooperation and previous R&D intensity have a positive and significant effect
on increasing the firm’s propensity to introduce organisational changes. However, the
impact of firm sector is unclear and depends on inclusion of the diversity indexes. These
results are in line with the literature showing that organisational innovations are more
frequent in large innovative firms able to guarantee innovation process continuity (Castro
et al., 2011; Laforet, 2013; Montoro-S�anchez et al., 2012).

We next study the effect of task-related diversity (see Table 2). Models 1–3 display the
estimations for the impact of the diversity indexes of total R&D employment; Models 4–6
present the estimates for the impact of the diversity indexes of women. Models 1–3 show
that education diversity in the R&D team has a positive and significant influence on the
achievement of organisational innovation, and this effect persists if we include functional
background diversity. To derive the percentage change in the expected propensity for OI as
a result of a change in diversity, we use the formula (exp[b] � 1) � 100 based on the [b]
coefficients in Table 2. The results of Model 3 show that a change in education diversity
increases the expected propensity to undertake organisational innovation by more than
62.90 percentage points [(exp (0.488) � 1) � 100]. This generally supports H1. The results
for functional background diversity are similar. Model 3 shows that a change in the level of
diversity increases the chances of organisational innovation by more than 19.12%, which
supports H2. These results show that both dimensions of task-related diversity explain
organisational innovation.

We analysed the impact of diversity among the women working in the R&D department.
In Model 6, which includes the functional background diversity index, women’s education
diversity has no significant impact, which rejects H3. However, we find that women’s functional
background diversity has a positive and significant impact. A change in the level of women’s
functional background diversity increases the firm’s expected propensity to undertake
organisational innovation by more than 78.60 percentage points [(exp (0.580)� 1)� 100], which
provides general support forH4.

We also examined the influence of R&D workers’ education diversity and functional
background diversity on the three types of organisational innovation considered (see Table 3).
Based on the diversity in the group of R&D employees, the results show that education
diversity has a positive and significant influence in all cases (OI Type I, Type II and Type III).
However, we observe that functional background diversity has a positive and significant
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influence only on Type I and II organisational innovations. In general, our results show that
task knowledge variety is not a determinant of the introduction of new ways to manage
external relations with other firms or public institutions (OI Type III). This is also true for the
impact of women’s functional background diversity (Model 6); education diversity might be
sufficient for companies to improve themanagement of their external relations.

Table 3 shows some differences in the determinants of organisational innovation when
considering the type of innovation. For instance, we observe that firm age, high levels of
foreign capital and belonging to a high- or medium-technology sector increase the
propensity for Types I and II organisational innovation, which are related to improving
workplace organisation and distribution of responsibility and decision-making. We found
that firm location in a science park and previous R&D intensity are determinants of Type III
organisational innovation.

As shown in Table 3, Models 4–6 present gendered aspects of the influence of workforce
diversity on different types of organisational innovation. Women’s education diversity has a
positive and significant influence on the firm’s propensity to introduce management of
external relationship innovations (OI Type III) but not on other types of organisational
innovation. In addition, we show that women’s functional background diversity is a
determinant of the introduction of new business practices related to the organisation of the
firm’s work and processes (OI Type I) and new organisational methods to improve the
distribution of responsibility and decision-making (OI Type II). Thus, the participation of
women and their diversity play different roles in the case of firm organisational changes.

Based on the differences we found for the impact of women’s diversity (Tables 2 and 3)
and the lack of knowledge about the role of women in R&D activities, we extended the
analysis to examine which group of women (in the R&D team) have more influence on the
firm’s propensity to produce organisational innovations (in general). Table 4 reveals that
women with a doctoral degree have no significant impact compared to women with lower
level (undergraduate degree or college diploma) education. Women with a doctorate might
be more involved in scientific and technological tasks than in management activities, while
those with lower levels of education might be more likely to occupy management positions
in the R&D department and might be expected to have a broader knowledge of the internal
organisation and be better able to propose improvements and resolve management conflicts.
The results change if we analyse the impact of women’s functional roles. The percentage of
women researchers and technicians (as opposed to the proportion of women among the
support staff) increases the firms’ propensity to introduce organisational changes. We
observe that women occupying more senior positions in the R&D department hierarchy
have a bigger influence on the development of organisational innovations than the influence
of a higher level of education.

4.1 Robustness checks
Table 5 reports the results of a supplementary analysis to check the robustness of our
findings. We introduced quadratic terms of the diversity indexes. The estimation results are
consistent with those in Table 2. However, we observe curved relationships between task-
related diversity indexes and organisational innovations. If we focus on diversity among
total R&D employees, we find that the squared term of education diversity has a significant
negative impact on organisational innovations. Figure 1 shows that the firm’s propensity to
produce organisational innovations increases with increasing education diversity peaks and
then declines slightly. We also found curved relationships for women’s diversity. Model 2
shows a significant negative impact of the squared term of women’s functional background
diversity on organisational innovations. Figure 2 shows an inverted U-shaped curve for the
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Table 4.
Impact of the R&D

unit working women
on organisational

innovations

Variables Model 1 Model 2

% women with doctorate 0.004 (0.003)
% women with university degree 0.007*** (0.002)
% women with college diploma 0.008*** (0.003)
% women researchers 0.006*** (0.001)
% women technicians 0.009*** (0.002)
% women supporting staff 0.003 (0.002)
Firm size 0.135*** (0.009) 0.134*** (0.009)
% of women in the firm 0.001* (0.001) 0.001 (0.001
Foreign capital 0.095** (0.046) 0.101** (0.046)
Firm age 0.002*** (0.001) 0.002*** (0.001)
High-technology manufacturing sector 0.156** (0.076) 0.149** (0.076)
Medium-technology manufacturing sector 0.118*** (0.035) 0.111*** (0.035)
Knowledge-based services sector 0.016 (0.081) 0.021 (0.081)
R&D intensity (t� 1) 0.010*** (0.002) 0.009*** (0.002)
Location in STP 0.112 (0.076) 0.113 (0.076)
R&D cooperation 0.616*** (0.039) 0.583*** (0.039)
Constant �0.985*** (0.043) �0.979*** (0.043)
(1/df) Pearson 0.998 0.999
AIC 1.175 1.171
BIC �71203.34 �71243.88
No. of observations 8,993 8,993

Notes: ***p< 0.001; **p< 0.05 and *p< 0.10. Robust standard errors are shown within brackets
Source:Authors’ own work

Table 5.
Non-linear

relationships
between the diversity

indexes and the
organisational

innovations

Variables
General Women
Model 1 Model 2

Educational diversity 0.807*** (0.193) 0.232 (0.418)
Educational diversity sq �0.357** (0.174) �0.139 (0.426)
Functional background diversity 0.418* (0.216) 1.262*** (0.368)
Functional background diversity sq �0.296 (0.204) �0.985*** (0.373)
Firm size 0.118*** (0.009) 0.122*** (0.009)
% women in the firm 0.002*** (0.001) 0.001* (0.001)
Foreign capital 0.109** (0.046) 0.098** (0.046)
Firm age 0.002** (0.001) 0.002*** (0.001)
High-technology manufacturing sector 0.054 (0.077) 0.135* (0.076)
Medium-technology manufacturing sector 0.038 (0.036) 0.094*** (0.035)
Knowledge-based services sector 0.044 (0.081) 0.015 (0.081)
R&D intensity (t� 1) 0.004* (0.002) 0.007*** (0.002)
Location in STP 0.105 (0.076) 0.096 (0.077)
R&D cooperation 0.500*** (0.040) 0.532*** (0.040)
Constant �0.995** (0.044) �0.959*** (0.043)
(1/df) Pearson 0.997 0.998
AIC 1.160 1.168
BIC �71330.98 �71266.34
No. of observations 8,993 8,993

Notes: ***p< 0.001; **p< 0.05 and *p< 0.10. Robust standard errors are shown within brackets
Source:Authors’ own work
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Figure 2.
The propensity
adjustedmean to
undertake OI in
relation to the
functional
background diversity
of the R&D unit
working women Source: Authors own work
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Figure 1.
The propensity
adjustedmean to
undertake OI
according to
educational diversity
considering the whole
of R&D employees Source: Authors own work
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firm’s propensity to produce organisational innovations, which increases with increasing
diversity up to a midpoint and then declines.

5. Discussion
Our results show that, when controlling for other factors, such as firm size, age, industry,
foreign capital participation, location and R&D activities, task-related diversity (in terms of
employees’ education level and functional background) increases the firm’s propensity to
undertake organisational innovations. These findings are in line with existing studies (Bello-
Pintado and Bianchi, 2020; Faems and Subramanian, 2013; Midavaine et al., 2016;
Ostergaard et al., 2011; S�anchez et al., 2023; Subramanian et al., 2016; Solheim and Herstad,
2018; Talke et al., 2011; Tonoyan and Boudreaux, 2023).

We also examined how task-related diversity impacts different types of organisational
innovation. We found that the influence of each diversity type varies based on the
innovation in question. Specifically, educational diversity and functional background
diversity both positively affect internal organisational changes such as new knowledge
management methods or new decision-making structures. However, in the case of
management of external relationships with other organisations and public institutions, only
educational diversity is significant. This suggests that firms should consider in depth which
kinds of diversity will be most beneficial for their particular innovation goals.

Our gender-focused analysis found that a larger proportion of women in the firm has a
positive effect on organisational innovation and also showed that women’s diversity plays
different roles. Interestingly, in the case of women, functional background diversity is more
significant than education diversity for influencing organisational changes.

It also seems that the role of women in the innovation process is nuanced. In the case of
women’s education levels, we found that having a PhD degree had no significant impact on the
firm’s propensity to produce organisational innovations, while an undergraduate degree or a
college diploma has a positive and significant impact. The findings differ for the functional role
of women.We observed that women inmore senior positions in the R&D department hierarchy
havemore influence on the development of organisational innovations, reinforcing the idea that
more women in the TMT is beneficial (Jeong and Harrison, 2017; Pletzer et al., 2015). Therefore,
firms should consider not only gender composition but also the specific roles occupied by
women in the R&D unit.

Lastly, our supplementary analysis to check the robustness of our results revealed a
nuanced relationship between diversity and innovation. After a certain point, increased
diversity shows diminishing returns, in some cases leading to decreased innovation. The
curvilinear association proposed by Sastre (2015) is evident in relation to education diversity
among total R&D staff and functional background diversity among women. Excessive
diversity can hamper organisational innovation, suggesting the need for diversity initiatives
to consider this aspect in some detail. These findings suggest that merely increasing the
number of women in a firmmight not be sufficient to foster innovation.

6. Conclusion and implications
Our study enriches our understanding of the role of task-related diversity for organisational
innovation by illustrating how its impact varies across different types of innovation. Our
inclusion of a gender-focused analysis adds depth to the complexity of this relationship. Our
findings show a positive association between a higher percentage of women in the R&D
department and organisational innovation. Importantly, we also show that within the cohort
of women, functional background diversity has a more significant impact on organisational
changes than does education diversity. The gender analysis underlines the multifaceted
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contribution to innovation made by women and highlights how different education
attainment and functional roles among women have a distinct influence on organisational
innovation outcomes.

We contribute to the academic literature on diversity in the workforce and gender
perspectives and points to the importance of examining the diversity within specific
departments and roles, and especially among women in R&D departments.

For practitioners and organisational leaders, understanding these nuances could
lead to more effective diversity management strategies. Increasing the size of the
female workforce might be beneficial, but consideration should also be given to which
specific types of diversity will yield the most impactful results. Our study also points to
the importance of the presence of women in senior positions for the innovation process
and suggests that appointing women to R&D leadership roles could result in
substantial benefits for the firm.

The limitations of our study, which include the use of cross-sectional data and data from
secondary sources, suggest the need for further research to explore these relationships in
more depth. Future work could include longitudinal analyses and data on firms’
management policies and practices; this potentially might alter or modify the impact of
diversity on innovation.

Note

1. In the PITEC data, gender is measured as a binary variable. Therefore, any finding regarding
the influence of the percentage of women inherently implies the inverse for the percentage of
men.
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