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Abstract
Some would argue that gender diversity, both in ownership and in board of directors, can affect both financial
performance and intellectual capital (IC) performance, and that the latter, in turn, can affect financial
performance. This leads to hypothesise that IC performance can be a mediator in the relationship between gender
diversity, in ownership or board of directors, and financial performance. As this hypothesis does not appear to
have had an adequate investigation in literature, this paper aims to investigate if IC performance can be
considered as a mediator in the relationship between gender diversity and financial performance. The test of this
hypothesis is performed applying the multiple regression model suggested by Baron and Kenny (1986) to a
sample of Italian small and medium-sized enterprises (SMEs). The study shows that gender diversity in
ownership negatively impacts on financial performance, directly and indirectly, and that gender diversity in
board of directors negatively impacts on financial performance, only indirectly. The indirect effects are due to
the negative impact of gender diversity, both in ownership and in board of directors, on IC performance. IC
performance plays the role of mediator in the relationship between gender diversity and financial performance.
The mediating effect is partial regarding gender diversity in ownership. It is perfect concerning gender diversity
in board of directors. This study contributes to the extant literature about the relationships between gender
diversity, IC performance and financial performance by offering a systemic analysis of these three items that
tend to be investigated separately.
Keywords: financial performance, intellectual capital performance, VAICTM, gender diversity, ownership, board
of directors, mediation effect, Italian SMEs
1. Introduction
Some would argue that Intellectual Capital (IC) can be considered as one of the main levers to create value, i.e.
by improving the IC performance, it is possible to improve the firm overall one (Dumay, 2012; Edvinsson &
Malone, 1997; Sveiby, 1997). This “grand theory” (Dumay, 2012) has stimulated the development of a plethora
of studies regarding the linkages between IC performance and financial performance (Chen, Cheng, & Hwang,
2005; Dumay, 2012; Maditinos, Chatzoudes, Tsairidis, & Theriou, 2011). It has to be noticed that the extant
analyses have shown that a relationship between IC performance and financial performance exists. As IC is not
relevant per se but as a part of a wider organisational value creation process, some scholars have also started
investigating the determinants of the IC performance as well as the items that, by interacting with IC, can
improve the organisational performance. These studies have shown that, for example, the level of profitability, as
well as the organizational risk-approach and the geographical localization of the plants, can influence the
capacity of a firm to create and develop IC (El-Bannany, 2008; Giuliani, 2013; Giuliani & Marasca, 2011;
Mavridis, 2005; Meressa, 2016).
An aspect that is receiving increasing interest by both researchers and practitioners is gender diversity. It can be
defined as the degree of heterogeneity of the members of a group or organisation considering their gender (Li et
al., 2016). It represents the most debated diversity issue as it is a way of representing female participation in
economic activity and society in general (Campbell & Mínguez-Vera, 2008). Previous studies have found that it
is able to have an impact on several dimensions of the performance of a group or organisation, such as the
financial and the social ones (Ali, Kulik, & Metz, 2011; Bear, Rahman, & Post, 2010; Campbell &
Mínguez-Vera, 2008; Carter, D'Souza, Simkins, & Simpson, 2010; Dwyer, Richard, & Chadwick, 2003; Fairlie
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& Robb, 2009; Powell & Ansic, 1997; Rao & Tilt, 2016).
Starting from the assumption that the overall performance of the firm or some of its dimensions can be affected
by gender diversity, some scholars have investigated the existence of a relationship between gender diversity and
IC performance. In particular, they have analysed the effects of gender diversity in board of directors (Al-Musali
& Ismail, 2015; Der Zahn & Mitchell, 2004; Saeed, Rasid, & Basiruddin, 2014; Swartz & Firer, 2005) and in
ownership (Chiucchi, Giuliani, & Poli, 2018b) on IC performance showing that a relationship between them
seems to exist. Even if this research is still at an early stage, it seems possible to argue that gender diversity can
affect both financial performance and IC performance and that the latter, in turn, can affect financial performance.
This leads to the hypothesis that IC performance can be a mediator in the relationship between gender diversity
and financial performance.
As this hypothesis does not appear to have had an adequate investigation in literature, the aim of this paper is to
investigate whether IC performance can be considered as a mediator in the relationship between gender diversity
and financial performance.
This hypothesis will be tested on a sample of Italian small- and medium-sized enterprises (SMEs). The focus on
SMEs is due to several reasons. First, SMEs are particularly relevant in terms of number and economic incidence,
both in Italy and, more in general, in Europe. Second, most of the extant studies on IC and gender diversity focus
on large listed companies and overlook SMEs. Third, the study investigates gender diversity not only in the
boards of directors but also in the ownership, and this requires that owners are only individuals, as it is typical in
SMEs.
Gender diversity will be observed with reference both to the board of directors and to the owners. The focus on
the board of directors is because the directors are the ones that manage IC and the firm and, for this reason,
boards are the most frequent object of research in the gender diversity discourse. The focus on owners is because
in SMEs the gender and the other qualities of owners can have great relevance, maybe even superior to the ones
of the directors (Elizabeth & Baines, 1998; Fairlie & Robb, 2009; Johnsen & McMahon, 2005; Watson &
Robinson, 2003). In other words, some argue that it is not only the board of directors but also the owners that
have a relevant influence on the SME’s performance (Abor & Biekpe, 2007; Arosa, Iturralde, & Maseda, 2010;
Chu, 2009; Daily & Dollinger, 1992). In addition, the effects of gender diversity in ownership in SMEs have
been scarcely investigated (Carter, Anderson, & Shaw, 2000; Cohen & Kaimenakis, 2007; Johnsen & McMahon,
2005; Neergaard, Shaw, & Carter, 2005; Ngah & Ibrahim, 2009; Orser, Riding, & Manley, 2006; Shahveisi,
Khairollahi, & Alipour, 2016; Steenkamp & Kashyap, 2010).
The paper proceeds as follows. In section 2, the main literature is reviewed, and the research hypotheses are
developed. In section 3, the research design and the sample selection are described. In section 4, the empirical
results are shown. In section 5, the findings are discussed, and the main contributions to the literature, the
limitations of the study, and possible further research opportunities are highlighted.
2. Literature Review and Development of Research Hypotheses
2.1 IC Performance and Financial Performance
Numerous definitions of IC exist in literature. By way of example, it is possible to find IC defined adopting a
static perspective or a more dynamic one. Concerning the former, IC can be considered as the system composed
of all of the firm’s intangibles (Meritum, 2002) or as the "sum" of knowledge-related items able to allow the
company to have a competitive edge (Stewart, 1997). Adopting a dynamic perspective, IC can be defined as a
system of knowledge flows (Mouritsen & Larsen, 2005) or as the whole of connections and interactions between
intangible resources (Chaminade & Roberts, 2003). In all, IC can be considered as a resource or as a process
(Arenas & Lavanderos, 2008). Even if there is not a generally accepted definition, IC appears to be mainly
understood as the system of intangibles (resources and related activities) that gives a firm a competitive edge.
IC is generally described as composed of three main elements, i.e. human capital, structural capital and relational
capital (Edvinsson & Malone, 1997; Meritum, 2002; Mouritsen, 2009; Stewart, 1997). The first component
comprises tacit knowledge, know-how and competencies that are at the basis of the knowledge creation process
and that guide the ability in decision-making and resource allocation. The second component comprises all those
mechanisms and structures of the organisation that support employees in their quest for optimum IC performance.
The third component is an asset that draws its value from the social relationships and networks among the
organisation and its stakeholders, communities and/or society.
One of the “grand theories” (Dumay, 2012) that dominate the IC discourse is that IC performance drives the
financial one (Dumay, 2012; Edvinsson & Malone, 1997; Sveiby, 1997). This “grand theory” has stimulated the
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development of a plethora of studies regarding the links between IC performance, on the one hand, and
organisational and financial performance, on the other hand. These studies have been developed with reference
to different geographical contexts, such as UK (Pulic, 2000a; Zeghal & Maaloul, 2010), Singapore (Pew Tan,
Plowman, & Hancock, 2007), Turkey (Ozturk & Demirgunes, 2007), Pakistan (Makki & Lodhi, 2008), Malaysia
(Gan & Saleh, 2008; Mojtahedi, 2013), Taiwan (Cheng, Lin, Hsiao, & Lin, 2010), Spain (María Díez, Lizet
Ochoa, Begona Prieto, & Santidrián, 2010), Sweden (Graaf, 2013), Romania (Gruian, 2011), Nigeria and
Australia (Clarke, Seng, & Whiting, 2011), and also with reference to different industries, such as real estate,
banking, manufacturing, service, IT, etc. (Nimtrakoon, 2015; Pitelli Britto, Monetti, & da Rocha Lima Jr, 2014;
Singh & Narwal, 2015).
These studies tend to achieve similar conclusions. First, there is a significant link between IC performance and
firm value, firm profitability and market ratios. IC seems to be more responsible for financial efficiency rather
than physical capital. Third, the three IC components do not have the same role in influencing the IC
performance: human capital performance tend to have a significant link with financial performance.
From a methodological strand, these investigations have been mainly developed with statistical analyses focused
on large companies where the IC performance is considered as the independent variable and it is measured using
the VAICTM model (Chen, Cheng, & Hwang, 2005; Dumay, 2012; Maditinos, Chatzoudes, Tsairidis, & Theriou,
2011).
2.2 Gender Diversity and Company Performance
The interest in gender diversity in business can be related to several discourses, such as the recognition of female
human resources as important sources of organizational competitive advantage (Rogelberg & Rumery, 1996), the
promulgation of equal opportunity laws that have pushed organisations to employ women in key roles (Ali,
Kulik, & Metz, 2011) and the promotion of political and social activities to support and spread gender equality
over the years among leaders in business, government, and civil society (Kalev, Dobbin, & Kelly, 2006).
This situation has encouraged several scholars to analyse the effects of gender diversity on the overall corporate
performance and on its specific dimensions. In particular, some scholars have investigated the connections
between gender diversity, mainly referred to boards and CEOs, and firm reputation (Bear, Rahman, & Post,
2010), ethical business behaviour (Betz, O'Connell, & Shepard, 1989), environmental practices (Li et al., 2016),
competitive advantage (Kalleberg & Leicht, 1991), innovation (Gry Agnete Alsos, Dr Elisabet Ljunggren,
Agnete Alsos, Ljunggren, & Hytti, 2013), entrepreneurship (Laure Humbert & Drew, 2010), firm performance
(Ali, Kulik, & Metz, 2011; Campbell & Mínguez-Vera, 2008; Carter, D'Souza, Simkins, & Simpson, 2010;
Elizabeth & Baines, 1998), bank-firm relationships (Bellucci, Borisov, & Zazzaro, 2010), risk behaviour (Byrnes,
Miller, & Schafer, 1999; Powell & Ansic, 1997; Zinkhan & Karande, 1991), decision making processes
(Rogelberg & Rumery, 1996), etc., achieving very different results and highlighting the need for more in depth
investigation. In all, gender diversity appears to influence, in various ways, several dimensions of the firm
overall performance, such as the social and the environmental ones.
Regarding the way how gender diversity can affect the firm overall performance, a review of the extant studies
(Horwitz, 2005; Horwitz & Horwitz, 2007), mainly focused on large firms, shows that two competing theories
can explain the relationship between gender diversity and performance. According to the “similarity-attraction
paradigm” (the first theory), homogeneous groups and organisations perform better than the heterogeneous ones
because they tend to share the same language, approach, way of acting, etc. and consequently they are more
productive. In detail, some scholars suggest that members of homogeneous groups and organisations are more
likely to share the same opinions, to be more cooperative and less conflictual, to experience fewer emotional
conflicts, and to develop less time consuming and more effective decision-making processes (Andreoni &
Vesterlund, 2001; Earley & Mosakowski, 2000; Lau & Murnighan, 1998; Tajfel & Turner, 2004; Williams &
O’Reilly III, 1998). Conversely, according to the “cognitive resource diversity theory”, diversity has a positive
impact on performance because heterogeneous members of groups and organisations promote creativity,
innovation, and problem-solving, hence generating more informed decisions (Brammer, Millington, & Pavelin,
2007; Campbell & Mínguez-Vera, 2008; Robinson & Dechant, 1997; Smith, Smith, & Verner, 2006).
To sum up, it is recognised that gender diversity influences the company performance, even if it is still debated if
it is true that the more gender diversity, the better.
2.3 Gender Diversity and IC Performance
IC performance can be understood as one of the dimensions that concur to define the overall performance of a
company. (Firer & Mitchell Williams, 2003). Considering that gender diversity seems to be able to influence
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different dimensions of the overall performance of a company, some would argue that it is also able to influence
IC performance. However, only a few studies have directly investigated this issue.
Chiucchi, Giuliani, and Poli (2018b) argue that IC performance is related to ownership gender diversity in a
negative way, i.e. the higher the gender diversity, the lower the IC performance. In addition, they highlight that
IC performance is negatively related to ownership structure size, i.e. the smaller the number of owners, the
higher the IC performance. Moreover, they show that ownership structure size moderates the relationship
between ownership gender diversity and IC performance. More precisely, ownership size emphasises the
(negative) impact of gender diversity on IC performance.
Der Zahn and Mitchell (2004) investigate the association between the level of gender and ethnic diversity on the
boards of directors of South African publicly listed firms and their degree of IC performance. Their study shows
that the incidence of female and non-white directors is positively associated with IC performance. They also
show that the designation of female directors as insiders negatively impacts on IC performance, while the
designation of female and non-white directors as outsiders positively impacts on it.
Swartz and Firer (2005) examine the relationship between gender and ethnic diversity on board of directors and
IC performance in South African public companies. Consistently with the previous study, the two scholars argue
that the degree of diversity and IC performance are positively associated in a statistically significant way.
In summary, it seems that gender diversity and IC performance are associated, but the effects of gender diversity
on IC performance are still unclear and need further investigations as the results achieved up to date are not
converging (Al-Musali & Ismail, 2015; Chiucchi, Giuliani, & Poli, 2018b; Der Zahn & Mitchell, 2004; Saeed,
Rasid, & Basiruddin, 2014; Swartz & Firer, 2005).
2.4 Research Hypotheses
Even if the findings of the mentioned studies are mixed, it seems possible to argue that gender diversity can
affect both financial performance and IC performance and that the latter, in turn, can affect financial performance.
This idea leads to hypothesise that IC performance can be a mediator in the relationship between gender
diversity and financial performance. Consequently, the research hypotheses being tested are the following:
H1: IC performance mediates the relationship between gender diversity in ownership and financial performance.
H2: IC performance mediates the relationship between gender diversity in board of directors and financial
performance.
3. Research Design and Sample Selection
In order to test the research hypotheses, the Baron and Kenny’s (1986) testing mediation model is adopted.
This model is based on the estimation of three regression equations. First, IC performance (namely, the mediator)
is regressed on gender diversity in ownership or board of directors (namely, the independent variable). Second,
financial performance (namely, the dependent variable) is regressed on gender diversity in ownership or board of
directors (namely, the independent variable). Third, financial performance (namely, the dependent variable) is
regressed on both gender diversity in ownership or board of directors (namely, the independent variable) and IC
performance (namely, the mediator).
According to the model used, a mediation effect exists if:
1)

gender diversity in ownership or board of directors impacts on IC performance in the first equation;

2) gender diversity in ownership or board of directors impacts on financial performance in the second
equation;
3)

IC performance impacts on financial performance in the third equation;

4) the impact of gender diversity in ownership or board of directors on financial performance is less in the
third equation than in the second one.
3.1 The dependent variable (financial performance)
Financial performance is measured in two different and alternative ways:
-

return on equity (ROE), calculated as follows:
𝑁𝐼
𝑆𝐸 + 𝑆𝐸
2

(1)
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return on total assets (ROA), calculated as follows:
𝑁𝐼
𝑇𝐴 + 𝑇𝐴
2

(2)

where: NI is net income, SE is shareholder equity, TA is total assets, and n is the year of reference.
3.2 The Mediator (IC Performance)
The Value Added Intellectual Coefficient (VAICTM) (Pulic, 2000b) is used to measure IC performance. Literature
shows that it is a widely accepted indicator of IC performance in the academic and professional community
(Bontis, Bart, Nazari, & Herremans, 2007; Chen, Cheng, & Hwang, 2005; El-Bannany, 2008; Firer & Mitchell
Williams, 2003; Mavridis, 2005; Pew Tan, Plowman, & Hancock, 2007; Pulic, 2000b; Ståhle, Ståhle, & Aho,
2011; Zéghal & Maaloul, 2010). Some studies highlight the limitations of the VAICTM (Iazzolino & Laise, 2013;
Maditinos, Chatzoudes, Tsairidis, & Theriou, 2011; Ståhle, Ståhle, & Aho, 2011) such as: 1) it is based on
financial reports that reflect past strategies; 2) it is not able to reflect the synergies among its various components
and the holistic aspect of IC; 3) it does not consider relational capital; 4) it considers human and structural capital
only partially (e.g., it considers the annual salaries of the employees but not their knowledge, skills, motivation,
experience, or training); 5) it treats IC and performance linearly. According to Iazzolino and Laise (2013), most
of the criticism levelled at the VAICTM is due to a misunderstanding and/or misuse of the model. It aims to
measure how IC contributes to value creation and not aim to measure the value or stock of IC. Nevertheless, the
VAICTM has a great advantage in that it is directly drawn from the firm’s management accounts, and therefore the
data need for its calculation are practically guaranteed to be available under standard accounting rules.
The choice to use the VAICTM model for this analysis is because it is widely used for empirical analyses and it is
based on financial statements that are generally available for smaller companies: this allows to base the analysis
on large samples and comparable data. Other IC measurements and reports, instead, are generally available only
for larger companies, and they are generally not comparable (Chiucchi, Giuliani, & Marasca, 2016; Giuliani,
2014; Giuliani, Chiucchi, & Marasca, 2016).
Algebraically, VAICTM is expressed as follows:
𝑉𝐴𝐼𝐶

=

𝑣𝑎𝑙𝑢𝑒 𝑎𝑑𝑑𝑒𝑑
𝑣𝑎𝑙𝑢𝑒 𝑎𝑑𝑑𝑒𝑑 − 𝑡𝑜𝑡𝑎𝑙 𝑐𝑜𝑠𝑡 𝑓𝑜𝑟 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠
𝑣𝑎𝑙𝑢𝑒 𝑎𝑑𝑑𝑒𝑑
+
+
𝑡𝑜𝑡𝑎𝑙 𝑐𝑜𝑠𝑡 𝑓𝑜𝑟 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠
𝑣𝑎𝑙𝑢𝑒 𝑎𝑑𝑑𝑒𝑑
𝑡𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠 − 𝑖𝑛𝑡𝑎𝑛𝑔𝑖𝑏𝑙𝑒 𝑎𝑠𝑠𝑒𝑡𝑠

(3)

In the context of Italian private companies, value added is the sum of operating profit, total cost for employees,
depreciation and amortisation, and provisions (Chiucchi, Giuliani & Poli, 2018a; Chiucchi et al., 2018b).
3.3 The Independent Variable (Gender Diversity in Ownership Or Board of Directors)
Gender diversity in ownership and, alternatively, in board of directors is measured through the diversity index of
Shannon (1948):
−𝑝

× 𝑙𝑛𝑝

−𝑝

× 𝑙𝑛𝑝

(4)

Where p is the proportion of male (female) owners or members of the board of directors.
When the gender diversity in ownership is considered, p can be understood and calculated in different ways
(Chiucchi, Giuliani, & Poli, 2018a; Chiucchi, Giuliani, & Poli, 2018b). It can be the proportion of male (female)
owners. Alternatively, it can be the proportion of equity held by male (female) owners. Although they are
conceptually different and each of them, as well as together, deserves to be observed, they are highly correlated
within the sample of companies used and, more in general, within Italian SMEs (Chiucchi, Giuliani, & Poli,
2018a; Chiucchi, Giuliani, & Poli, 2018b). If both of them were included in the same regression equation, due to
their high correlation, collinearity problems would emerge. Keeping them separate, instead, the results would be
qualitatively the same. For this reason, the results shown below relate only to a way of considering p and
precisely to the first of the two discussed above (SHANNON1).
When the gender diversity in board of directors is considered, p is understood and calculated as the proportion of
male (female) members (SHANNON2).
The diversity index of Shannon can take values ranging from 0 (minimum level of gender diversity,
corresponding to the case in which all owners or members of the board of directors are of the same genre) to
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0.69 (maximum level of gender diversity, corresponding to the case in which the owners or members of board of
directors of each genre have the same proportion). If pmale(female) = 0, the corresponding logarithm is not defined.
In this case, conventionally, the diversity index of Shannon takes the value of 0.
The investigation has also been conducted using the diversity index of Blau (1977). However, the results are not
reported because they are qualitatively the same as those obtained using the other diversity index.
3.4 Control Variables
Previous studies (Chen, Cheng, & Hwang, 2005; Firer & Mitchell Williams, 2003; Ho & Williams, 2003; Pew
Tan, Plowman, & Hancock, 2007; Shahveisi, Khairollahi, & Alipour, 2016) have shown that companies’ size,
indebtedness and economic sector can affect their financial and IC performance. Consistently, measures of these
companies’ characteristics are included in the model as control variables. Specifically, the variable SIZE (the
natural logarithm of total assets at the end of the year of reference) has been included to control for companies’
size. The variable LEV (the ratio between total liabilities and total assets at the end of the year of reference) has
been included to control for companies’ indebtedness. A set of forty-six dummy variables (shortly, SECTOR) has
been included to control for companies’ economic sector. The classification by sector has been made taking into
account the first two digits of the economic sector code adopted in Italy (ATECO 2007).
3.5 Testing Methodology
As written at the beginning of this section, to test research hypotheses, the Baron and Kenny’s (1986) testing
mediation model has been adopted. It is based on the estimation of three regression equations.
In the first (Model 1), it is regressed the mediator (VAICTM) on the independent variable (SHANNON1 or
SHANNON2):
VAIC = α + β (SHANNON1 or SHANNON2) + β SIZE + β LEV + β SECTOR + ε

(5)

In the second (Model 2), it is regressed the dependent variable (ROE or ROA) on the independent one
(SHANNON1 or SHANNON2):
(ROE or ROA) = α + β (SHANNON1 or SHANNON2) + β SIZE + β LEV + β SECTOR + ε

(6)

In the third (Model 3), it is regressed the dependent variable (ROE or ROA) on the independent one
(SHANNON1 or SHANNON2) and the mediator (VAICTM):
(ROE or ROA) = α + β (SHANNON1 or SHANNON2) + β VAIC + β SIZE + β LEV +β SECTOR + ε

(7)

All the variables are calculated as written above.
In order to verify the robustness of the previous testing methodology, the mediation effect, namely the indirect
effect of gender diversity in ownership or board of directors on financial performance via IC performance, is also
tested through the “product-of-coefficients approach”, using the bootstrapping method suggested by Preacher
and Hayes (2004).
3.6 Sample Selection and Data
The analysis has been carried out on Italian private companies. The sample of companies and all the relative and
necessary data have been extracted from the AIDA database. It is the largest database of economic and financial
data relating to Italian private companies.
The companies have been selected according to the criteria that follow:
-

limited liability company;

-

private (unlisted) company;

-

active company;

-

small and medium company as defined by European legislation;

-

financial statements prepared according to Italian legislation and GAAP;

-

companies required to prepare the financial statements in the ordinary form; this occurs when, for two
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consecutive fiscal years, companies exceed two of the following three parameters: total assets € 8,800,000;
total revenues € 4,400,000; average number of employees 50; the decision to use this selection criterion is
because these companies are subject to greater accounting controls that ensure a better quality of the
financial statements;
-

total shareholder equity > 0;

-

value added > 0;

-

total cost for employees > 0;

-

ownership structure composed of only individuals.

6,870 companies have met the above selection criteria. 764 companies have been subtracted because they have
incomplete or invalid data (338 companies), they have outlier value of the mediator or dependent variable (< 1st
percentile or > 99th percentile) (321 companies), or the economic sector they belong to has appeared
under-represented (<10 companies) (105 companies). 6,106 companies have been used to carry out the analysis.
4. Results
Table 1 shows the main descriptive statistics referring to the companies of the sample.
Table 1. Sample companies
Mean
ROE
ROA

Standard deviation

Median

Minimum

Maximum

0.10

0.14

0.07

-0.77

0.71

0.03

0.04

0.02

-0.09

0.21

TM

2.50

1.16

2.16

0.44

10.46

SHANNON1

0.40

0.32

0.56

0.00

0.69

SHANNON2

0.22

0.30

0.00

0.00

0.69

SIZE

16.40

0.60

16.36

13.74

20.31

LEV

0.67

0.20

0.72

0.02

1.00

VAIC

Gender diversity in ownership is restricted. A SHANNON1 median of about 0.56 means that the proportion of
the owners of a gender category ranges between 0% and 25% of all owners in 50% of the companies of the
sample. The companies that have the same number of male or female owners are about 26%.
The gender diversity in board of directors is much more restricted. A SHANNON2 median of 0.00 means that
the proportion of the directors of a gender category is 0% of all directors in 50% of the companies of the sample.
The companies that have the same number of male or female members of board of directors are about 10%.
Table 2 shows the correlation matrix.
Table 2. Correlation matrix
ROE

ROA

VAICTM

SHANNON1

SHANNON2

SIZE

0.7018**

0.3340**

-0.0470**

-0.0376**

-0.0716**

0.0087

0.4681**

-0.0180

0.0257**

0.0117

-0.4571**

-0.0428**

-0.0575**

0.0933**

-0.2231**

0.3413**

0.0611**

-0.0742**

0.0744**

-0.1192**

ROA
VAICTM
SHANNON1
SHANNON2
SIZE

LEV

-0.1611**

Note. ** indicates significance at 5%.

Correlation indexes between explanatory (independent and control) variables may suggest the existence of
collinearity problems that would lead to misleading results of OLS models. This may happen when correlation
indexes exceed certain thresholds. Table 2 shows that the correlation index between explanatory variables are
never so high that collinearity problems are suspected. The analysis of the Variance Inflation Factors has
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confirmed the inexistence of collinearity problems.
Table 3 shows the results of regression models when the independent variable is gender diversity in ownership
(SHANNON1).
It shows that:
-

the independent variable (SHANNON1) affects the mediator (VAICTM) in a negative and statistically
significant way (Model 1);

-

the independent variable (SHANNON1) also affects the dependent variable (both ROE and ROA) in a
negative and statistically significant way (Model 2);

-

the mediator (VAICTM) affects the dependent variable (both ROE and ROA) in a positive and statistically
significant way (Model 3);

-

the effect (in absolute value) of the independent variable (SHANNON1) on the dependent variable (both
ROE and ROA) in the regression model that controls for the mediator (VAICTM) (Model 3) is lesser than in
the regression model that does not control for the mediator (VAICTM) (Model 2).

Thus, the research hypothesis is confirmed: the IC performance mediates the effect of gender diversity in
ownership on financial performance. The mediation effect is partial since the independent variable (SHANNON1)
impacts on the dependent variable (both ROE and ROA) in a statistically significant way in the regression model
that controls for the mediator (VAICTM) (Model 3) (Baron and Kenny, 1986).
The “product-of-coefficients approach” suggested by Preacher and Hayes (2004) confirms the existence of the
mediation effects. When the dependent variable is ROE, the regression coefficient of the indirect (mediation)
effect is -0.0096, and the related standard error is 0.0021. The corresponding confidence interval ranges from
-0.0137 to -0.0056. When the dependent variable is ROA, the regression coefficient of the indirect (mediation)
effect is -0.0031, and the related standard error is 0.0007. The corresponding confidence interval ranges from
-0.0044 to -0.0019.
Table 3. Results of regression models (independent variable: SHANNON1)
Variables

Coefficients
(Heteroscedasticity-robust standard errors – variant HC1)
DV = VAIC

DV = ROE

DV = ROE

DV = ROA

Model 1

Model 2

Model 3

Model 2

Model 3

Constant

0.9206**

0.3563***

0.3140***

0.1614***

0.1476***

(0.4436)

(0.0535)

(0.0517)

(0.0138)

(0.0130)

SHANNON1

-0.2092***

-0.0194***

-0.0098*

-0.0066***

-0.0034**

(0.0448)

(0.0057)

(0.0054)

(0.0015)

(0.0013)

VAIC

TM

0.0459***

0.0150***

(0.0024)
-0.0234***

DV = ROA

(0.0007)

SIZE

0.1863***

-0.0148***

-0.0039***

-0.0067***

(0.0263)

(0.0032)

(0.0031)

(0.0008)

(0.0008)

LEV

-1.2863***

-0.0024

0.0567***

-0.0943***

-0.0750***

(0.0829)

(0.0087)

(0.0088)

(0.0027)

(0.0025)

SECTOR

INCLUDED

INCLUDED

INCLUDED

INCLUDED

INCLUDED

N

6,106

6,106

6,106

6,106

6,106

adjusted R2

0.1437

0.0223

0.1493

0.2302

0.3831

F

17.7658***

3.4357***

10.7779***

29.4829***

42.6193***

Note. ***, ** and * indicate significance at 1%, 5% and 10%, respectively.

Table 4 shows the results of regression models when the independent variable is gender diversity in board of
directors (SHANNON2).
It shows that:
-

the independent variable (SHANNON2) affects the mediator (VAICTM) in a negative and statistically
significant way (Model 1);
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-

the independent variable (SHANNON2) also affects the dependent variable (both ROE and ROA) in a
negative and statistically significant way (Model 2);

-

the mediator (VAICTM) affects the dependent variable (both ROE and ROA) in a positive and statistically
significant way (Model 3);

-

the effect (in absolute value) of the independent variable (SHANNON1) on the dependent variable (both
ROE and ROA) in the regression model that controls for the mediator (VAICTM) (Model 3) is lesser than in
the regression model that does not control for the mediator (VAICTM) (Model 2).

Thus, the research hypothesis is confirmed: the IC performance mediates the effect of gender diversity in board
of directors on financial performance. The mediation effect is perfect since the independent variable
(SHANNON2) does not impact on the dependent variable (both ROE and ROA) in a statistically significant way
in the regression model that controls for the mediator (VAICTM) (Model 3) (Baron and Kenny, 1986).
The “product-of-coefficients approach” suggested by Preacher and Hayes (2004) confirms the existence of the
mediation effects. When the dependent variable is ROE, the regression coefficient of the indirect (mediation)
effect is -0.0143, and the related standard error is 0.0021. The corresponding confidence interval ranges from
-0.0183 to -0.0102. When the dependent variable is ROA, the regression coefficient of the indirect (mediation)
effect is -0.0047, and the related standard error is 0.0007. The corresponding confidence interval ranges from
-0.0060 to -0.0034.
Table 4. Results of regression models (independent variable: SHANNON2)
Variables

Coefficients
(Heteroscedasticity-robust standard errors – variant HC1)

Constant
SHANNON2

DV = VAIC

DV = ROE

DV = ROE

DV = ROA

DV = ROA

Model 1

Model 2

Model 3

Model 2

Model 3

0.8735**

0.3534***

0.3132***

0.1606***

0.1475***

(0.4430)

(0.0536)

(0.0518)

(0.0138)

(0.0130)

-0.3100***

-0.0163***

-0.0020

-0.0039**

0.0007

(0.0442)

(0.0057)

(0.0053)

(0.0016)

(0.0014)

VAICTM

0.0460***

0.0151***

(0.0024)
SIZE

(0.0007)

0.1892***

-0.0149***

-0.0236***

-0.0040***

-0.0068***

(0.0264)

(0.0032)

(0.0032)

(0.0008)

(0.0008)

-1.3101***

-0.0029

0.0574***

-0.0943***

-0.0745***

(0.0832)

(0.0087)

(0.0088)

(0.0028)

(0.0025)

SECTOR

INCLUDED

INCLUDED

INCLUDED

INCLUDED

INCLUDED

N

6,106

6,106

6,106

6,106

6,106

adjusted R2

0.1470

0.0216

0.1488

0.2286

0.3825

F

17.4880***

3.3412***

10.7394***

29.1411***

42.4270***

LEV

Note. ***, ** and * indicate significance at 1%, 5% and 10%, respectively.

5. Conclusions
This paper aimed to investigate if IC performance can be considered as a mediator in the relationship between
gender diversity and financial performance. In order to achieve this aim, a sample of Italian SMEs has been
tested adopting the Baron and Kenny’s (1986) mediation model.
The study has three main findings that correspond to as many contributions to literature.
The first finding concerns the relationship between IC performance and financial performance. About this, the
study has shown that the former positively impacts on the latter, confirming the findings of the many previous
theoretical and empirical studies that have investigated this relationship (Cheng, Lin, Hsiao, & Lin, 2010; Clarke,
Seng, & Whiting, 2011; Gan & Saleh, 2008; Graaf, 2013; Gruian, 2011; Makki & Lodhi, 2008; María Díez,
Lizet Ochoa, Begona Prieto, & Santidrián, 2010; Mojtahedi, 2013; Nimtrakoon, 2015; Ozturk & Demirgunes,
2007; Pew Tan, Plowman, & Hancock, 2007; Pitelli Britto, Monetti, & da Rocha Lima Jr, 2014; Pulic, 2000a;
Singh & Narwal, 2015; Zeghal & Maaloul, 2010). This finding enriches the extant studies as it offers insights
about the existence of a positive relationship between IC performance and financial performance also in Italian
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SMEs, a context not yet explored. In addition, this result, as well as the following ones, contributes to the stream
of studies regarding IC performance in SMEs (Agostini, Nosella, & Filippini, 2017; Khalique, Bontis, Shaari,
Yaacob, & Ngah, 2018).
The second finding concerns the relationship between gender diversity and IC performance. About this, the study
has shown that the former, i.e. the gender diversity of both ownership and board of directors, has a negative
impact on the latter. Concerning gender diversity in ownership, the finding supports the argument pushed
forward by Chiucchi, Giuliani, and Poli (2018a; 2018b). Concerning gender diversity in board of directors, the
finding allows extending the knowledge of the relationship between gender diversity and IC performance as it is
the first one that is focused on this issue with reference to board of directors in Italian SMEs. These findings
support the idea of the validity of the similarity-attraction paradigm also within the IC field (Horwitz, 2005;
Horwitz & Horwitz, 2007).
The third finding concerns the relationship between gender diversity and financial performance and the role IC
performance plays in this relationship. About this, the study has shown that gender diversity in ownership
negatively impacts on financial performance, directly and indirectly, and that gender diversity in board of
directors negatively impacts on financial performance, only indirectly. The indirect effects are due to the
negative impact of gender diversity, both in ownership and in board of directors, on IC performance. In fact, IC
performance plays the role of mediator in the relationship between gender diversity and financial performance.
The mediating effect is partial with reference to gender diversity in ownership. It is perfect regarding gender
diversity in board of directors. This study contributes to the extant literature about the relationships between
gender diversity, IC performance and financial performance by offering a systemic analysis of these three items
that tend to be investigated separately. Besides, this study contributes to the investigations about the "mediator"
or "moderator" role of IC performance.
This paper also has practical implications. It suggests that in order to improve IC performance and financial
performance, it is important to consider also an adequate corporate governance setting. This paper also provides
evidence useful for policymakers for defining policy able to support the development of IC and promoting
gender diversity in organizational settings.
The limitations of this study are as follows. A first limit concerns the methodology. According to Baron and
Kenny (1986: 1177), “[t]he use of multiple regression to estimate a mediational model requires […] that the
dependent variable not cause the mediator”. There are previous studies that have found that financial
performance can impact on IC performance. Future studies may overcome the detected limit using different
models of analysis. A second limitation of the study concerns the fact that it focuses on Italian SMEs. This may
pose a potential challenge in terms of generalizability, even though the private firm setting is rather similar in
many countries. Future studies could overcome this limit extending the investigation to SMEs of other countries.
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