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Abstract
Purpose – The purpose of this paper is to analyse how board diversity affects firm financial outcomes
through the way in which this diversity helps to improve voluntary disclosures.

Design/methodology/approach – The partial least squares (PLS) technique is used, and a sample of the
manufacturing firms listed in Standard and Poor’s 500 for 2009 is studied. In relation to board diversity, two
specific characteristics are considered, namely, gender diversity and ethnic diversity. Content analysis
techniques are used to measure risk disclosures.

Findings – The results show that there is a positive association between board diversity and firms’
financial outcomes, which is explained by disclosing risk information.

Research limitations/implications – The results indicate that the effect of boards of directors on firm
outcoumes is influenced by the board involvement in specific strategies, thereby providing encouraging
opportunities for future research.
Practical implications – These findings have implications both for companies, when selecting board
members, and for policymakers, when establishing requirements concerning board composition. Moreover,
the evidence highlights the role of disseminating risk information, which has direct implications for managers
and regulators, who may better understand the value-relevance of risk disclosures.
Originality/value – The use of PLS technique is one of the novelties of this paper. The novelty of this
approach provides fresh insights into the literature, highlighting that the effect of boards on firm outcomes
may be mediated by director involvement in specific disclosure strategies.

Keywords Board of directors, Gender diversity, Board diversity, Ethnic diversity,
Financial outcomes, Risk disclosures

Paper type Research paper

1. Introduction
Understanding how a board of directors actually functions and how boards may contribute
to financial outcomes has generated major research interest for some time now, and the
corporate governance literature has highlighted the key role played by board effectiveness
in firms’ success. In particular, board diversity has gained significant attention from
researchers, investors and policymakers (Mensi-Klarbach, 2014; Lending and Vähämaa,
2017) and has become a priority in most countries with regard to improving the governance
of firms. As a result, there is an ongoing debate concerning whether board diversity actually
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leads to value creation (Kılıç and Kuzey, 2016; Gordini and Rancati, 2017). However, despite
the growing importance of diversity, the literature has generally failed to consider howmore
diverse boards may have a positive financial impact. In this paper, we merge two branches
of literature to provide an explanation as to why board diversity might lead to positive
financial outcomes. In particular, the relationship between board diversity and firm financial
outcomes may be explained because boards that are more diverse help to improve disclosure
practices. A number of studies support the notion that boards are responsible for the
information published in annual reports (Li et al., 2008) and that directors can help to
disclose relevant information to all stakeholders (Pucheta-Martínez et al., 2016). In addition,
a major stream of the literature has shown that voluntary disclosure practices may have
positive effects on financial outcomes (Lamber et al., 2012; Plumlee et al., 2015).

The main objective of this paper is to examine whether board diversity leads to positive
financial outcomes arising from the voluntary disclosure of specific risk information. To
that end, we study the direct effects of board diversity on firm financial outcomes and the
mediated effects of voluntary risk disclosures. This question remains a controversial
business issue, with relevant implications in various research areas such as strategic
management, business ethics or firm governance. Our sample comprises all the companies
in the manufacturing industry classification listed in Standard and Poor’s 500 for 2009. The
manufacturing sector has been chosen because of the high impact that this industry has on
the US market. Moreover, in 2009, risk exposure was particularly high for this industry,
with risk information proving vital to investors. A number of studies have posited that risk
reporting may significantly influence capital markets, especially in periods of financial crisis
(Abraham and Cox, 2007; Cabedo and Tirado, 2016). In particular, in 2009 several US
agencies encouraged firms to disclose more risk information. For example, the Committee of
Sponsoring Organizations of the Treadway Commission (COSO) (2009) highlights that risks
form part of everyday business and organisational strategy and that, as a result, firms must
be prepared to manage and communicate information on risks. In October 2009, the National
Association of Corporate Directors (NACD) (2009) also underlined that firms’ reporting
practices should consider the importance of providing different perspectives on risks, including
comprehensive risk information beyond what are merely quantitative models. At the same
time, this association provided guidance for boards with regard to monitoring potential
company risks and developing effective communication of such risks. In addition, the
Securities Exchange Commission (SEC Release 33–9089, 2009) proposed enhancing disclosures
concerning companies’ risk oversight practices and underlined the role played by boards of
directors in risk disclosure strategy. Therefore, this provides an interesting scenario to better
understand the role of board diversity. Specifically, we focus on two main aspects of diversity:
gender and ethnicity. Both attributes remain particularly relevant in the US context and were
explicitly considered by US regulators in 2009 (SEC Release 33–9089). This rule required public
companies to provide disclosure of the extent to which board diversity is considered in the
director nomination process, by assuming that investors attach importance to board diversity.

In relation to measures of voluntary risk disclosures, a content analysis was conducted
over the whole sample and each annual report was manually examined and coded. To
achieve our objective, partial least squares (PLS) was used, as it proves a suitable method for
examining mediation effects between variables. Use of PLS implies a step forward in the
literature because it allows a set of relationships between one or more independent variables
and one or more dependent variables to be examined in a comprehensive model.

Our research contributes to the literature in several ways. First, as do many previous
studies, we confirm that board diversity leads to positive firm outcomes. In particular, we
extend the prior evidence by showing that the positive effects of board diversity may be
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explained by the disclosure of risk information. These results confirm that board diversity is
not solely an ethical issue and contribute to the debate surrounding why diversity matters.
This evidence has direct implications for board member selection for firms and
policymakers alike. Furthermore, we provide information on the impact of risk disclosures
in the manufacturing industry in a context of a high-risk exposure. These findings enable
firms and regulators to better understand the importance of this kind of information. In
addition, unlike existing studies, the empirical approach adopted in this paper innovates by
using PLS technique. The application of this method provides an important insight into the
literature, highlighting that the effect of boards of directors on firm outcomes may be
mediated by board involvement in specific strategies.

2. The US context: the manufacturing industry, risk disclosures and board
diversity
The manufacturing industry has traditionally made a decisive contribution to gross
domestic product (GDP) growth in the USA[1] and has become extremely important as it
provides high-wage jobs, commercial innovation and is key to reducing trade deficit (Helper
et al., 2012). However, the destructive global effect of the financial crisis became particularly
clear in 2009 for US manufacturing industries. The manufacturing sector often faces a wide
range of risk factors (Linsley and Shrives, 2006; Dobler et al., 2011). In the USA, a number of
risks are associated with this industry such as domestic and overseas supplier problems,
distribution disruptions, federal, state and/or local legislation, labour concerns, commodity
and raw material prices, competition, threats to international operations and the ability to
innovate to meet changing customer needs, among others. The year 2009 was a particularly
significant period that witnessed major stock market decline and volatility, coupled with
general economic conditions that rendered the manufacturing sector more vulnerable to risk.
According to Ernst and Young (2009), the risks for global business in 2009 that might have
accentuated the risk exposure of manufacturing firms concerned the credit crunch, the
deepening recession, cost cutting, as well as regulations and compliance. Generally
speaking, periods of financial crisis and high-risk exposure tend to exacerbate agency
conflicts in capital markets and stakeholders’ information demands and may make listed
firms place greater emphasis on risk disclosure (Abraham and Cox, 2007).

In relation to risk disclosures in the USA and as mentioned in the introduction, during
2009 several agencies expressed major concern regarding how companies should manage
risk information and highlighted the need for boards of directors to understand the risks
associated with firms and encouraged them to convey such risks effectively (COSO, 2009;
NACD, 2009; SEC, 2009). Empirical evidence shows that risk disclosure tends to be greater
in the USA compared to other countries, possibly because of the regulatory action taken in
this regard (Dobler et al., 2011; Kravet and Muslu, 2013). However, in line with the previous
regulations, academics in the US context have also advocated the need to improve risk
disclosure practices in capital markets, as this kind of information has been seen to prove
useful to US investors, who include it in their valuation models (Campbell et al., 2014).
Indeed, other US studies have indicated that risk disclosures affect stock return volatility
and trade volume (Kravet andMuslu, 2013).

In addition, board diversity has attracted much attention in the USA. In the US scenario,
women and minorities represent a large proportion of the workforce and this inevitably
generates a debate vis-à-vis their presence in top business positions and specifically with
regard to the inclusion of female directors and ethnic minorities in the boardroom (Erhardt
et al., 2003; Carter et al., 2010). Indeed, in the USA, there is particular sensitivity about the
issue of diversity given the demographics of both the labour and consumer markets and
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much of the research on board diversity has originated from the US context (Carter et al.,
2003; Walt and Ingley, 2003), although this has now become an international trend.
Although large US firms have recently shown sensitivity toward this issue and expressed a
commitment to consider board diversity (Fairfax, 2010), figures still indicate that women
and ethnic minorities remain underrepresented in boards (Sappal, 2016; Li et al., 2017). This
debate has reached the political sphere, and in 2009, the SEC adopted specific rules requiring
listed companies to disclose whether and how board diversity is considered in the director
nominee selection process (SEC Release 33–9089, 2009). Specifically, these rules demanded
ethnic and gender diversity of boards, which were felt to be key board characteristics for
enhancing governance mechanisms. Particularly, firms must indicate whether the
nominating committee or the board has “a policy with regard to the consideration of
diversity in identifying director nominees”, “how this policy is implemented” and “how the
nominating committee (or the board) assesses the effectiveness of its policy”.

Although board diversity may be explained by moral reasons, many US studies claim
that boards that are more diverse can also have a significant impact on organisational
outcomes. In this regard, though the influence of diverse boards on firm performance
remains unclear (Carter et al., 2010; Bernile et al., 2018), a number of studies in the USA have
shown that board diversity influences particular corporate strategies. For instance,
researchers have extensively proven that diverse boards are more likely to improve social
and environmental practices (Bear et al., 2010; Hafsi and Turgut, 2013; Harjoto et al., 2015; Li
et al., 2017). Other authors indicate that board diversity exerts a positive influence on reporting
policies (Gul et al., 2011; Srinidhi et al., 2011) and audit quality (Lai et al., 2017). In addition,
board diversity may also have an effect on specific decisions concerning merger and
acquisitions (Levi et al., 2014) and innovation (Quintana-García and Benavides-Velasco, 2016).

3. Literature review and hypothesis development
3.1 Board diversity and financial outcomes
Consistent with the situation in the USA, the call for ethnic and gender diversity in boards of
directors has become a worldwide concern and there is a growing consensus within the
academic community that diversity brings positive effects to a firm in terms of financial
outcomes (Terjesen et al., 2016; Hogan and Huerta, 2019). However, the literature has thus
far failed to provide conclusive evidence. Because of the multidisciplinary nature of the
topic, no single theory can provide a fully comprehensive framework to model the relation
between diversity and firm outcome. Theoretically, the link between board diversity and
financial outcomes can be explained by agency, resource dependence and stakeholder
theories (Gaur et al., 2015; Reguera-Alvarado et al., 2017).

First, the board’s function of monitoring and controlling managers is a fundamental
concept from agency theory (Jensen andMeckling, 1976). Amore diverse board maymonitor
managers better, as board diversity increases board independence (Carter et al., 2003;
Adams and Ferreira, 2009). Gender and etchic minorities can provide the board with
members who offer a broad range of experiences, skills and abilities, which are likely to
positively affect the effectiveness of its critical function of management control and
supervision (Bear et al., 2010). Second, under the resource dependence theory, provision of
resources is assumed to be a key director function (Pfeffer and Salancik, 1978). Consistent
with this theory, the presence of diverse members helps the firm to build links to its
environment, bringing strategic resources to the boards on which directors serve (Walt and
Ingley, 2003). Moreover, board diversity yields a greater exchange of more fundamental
viewpoints amongst individuals resulting in the ability to consider a broader range of issues
and generating better decisions and higher quality ideas (Rhode and Packel, 2010). Third,
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the stakeholder theory suggests that the firm must reflect the interests of all the
stakeholders involved in the firm (Freeman, 1984). In this sense, women and ethnically
diverse directors offer new perspectives that may allow a board to better understand a firm’s
environment and to better assess stakeholder needs (Zhang et al., 2013). The presence of
diverse directors on a board may therefore engender positive financial outcomes because of
a better understanding of the complexities of the environment and different concerns and
perspectives taken into consideration in the decision-making process (Carter et al., 2003).

In line with the previous arguments, we posit that board diversity can lead to positive
financial outcomes and, hence, the following hypothesis is formulated:

H1. Board diversity leads to positive financial outcomes.

3.2 The mediating effect of voluntary risk disclosures
The theoretical arguments presented explain why board diversity may have a positive
financial impact. However, board of director composition per se cannot necessarily be
associated with superior financial performance. The effect of board diversity on financial
outcomes is likely to be indirect, through the active participation of directors in strategic
decisions (Castro et al., 2016). One such decision concerns company policy disclosure, which
is expected to have an important impact on capital markets (Lamber et al., 2012; Plumlee
et al., 2015). Yet, the effect of information disclosure may depend on the context and type of
information (Dutta and Nezlobin, 2017). In this paper, we focus on the disclosure of risk
information, which for several reasons, emerges as key in the context analysed. First, the
previous literature has generally linked corporate risk disclosures to certain benefits for firms
(Cabedo and Tirado, 2004; Linsley and Shrives, 2006; Moumen et al., 2015). As explained in the
previous section, in our scenario, manufacturing firms were exposed to great risks and were
under stronger regulatory and social pressure to disclose risk information. As a result, risk
disclosures are expected to be highly valued by all stakeholders.

In this paper, we aim to answer the following question: Does board diversity affect the
voluntary disclosure of risk information and therefore influence firms’ financial outcomes?
The existing literature on board diversity and voluntary disclosure is limited. Specifically,
the evidence on board diversity and risk disclosure is very scarce. Though some studies
have found that the quantity of risk information disclosed by firms may be influenced by the
proportion of women on the board (Allini et al., 2016) and the percentage of non-white
directors (Ntim et al., 2013), other studies suggest a negative association between board
gender composition and the various measures adopted for the disclosure of non-financial
risks. From a theoretical point of view, boards are responsible for voluntary disclosure
practices in annual reports and must be aware of the need to disclose relevant information
for capital market agents (Abraham and Cox, 2007). From an agency perspective, directors
from diverse backgrounds tend to be more independent and are less likely to be beholden to
managers (Adams and Ferreira, 2009; Carter et al., 2010). Heterogeneous groups face more
pressure to conform to groupthink, thus favouring closer monitoring of disclosure practices
(Upadhyay and Zeng, 2014). In addition, consistent with a resource dependence view,
greater director diversity can bring critical resources to a firm, including different ideas,
knowledge, experiences and business contacts (Westphal and Bednar, 2005). These
heterogeneous resources can facilitate a better appreciation of the complexities of the
organisation’s external environment. The decision-making process in the boardroom is thus
expected to improve, thereby enhancing disclosure practices (Carter et al., 2003). Moreover,
in line with the stakeholder theory, disclosing information can be used by directors as part
of the dialogue between a firm and its stakeholders (Adams and McNicholas, 2007).
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Diversity may improve board effectiveness and corporate decisions by increasing boards’
ability to perceive stakeholder demands (Miller and Triana, 2009). In particular, diverse
boards may be more sensitive to stakeholder information needs and more likely to disclose
relevant information for these stakeholders to satisfy their concerns (Nielsen and Huse,
2010).

In line with these arguments, we posit that board diversity may influence disclosure
practices by improving voluntary risk disclosure. Furthermore, this improvement in risk
disclosure may lead to positive financial outcomes. Therefore, the following hypothesis is
formulated:

H2. The relationship between board diversity and financial outcomes is mediated by
voluntary risk disclosures.

4. Data and methodology
4.1 Sample and data
The study sample comprised the companies included in Standard and Poor’s 500 Index in
2009 in the manufacturing industry. The year 2009 was selected because it provides an
interesting scenario to examine the role of board diversity in risk disclosures, as several
rules and recommendations in the USA stressed the need for boards of directors to consider
both diversity between their members and risk management strategy (COSO, 2009; NACD,
2009; SEC, 2009). Content analysis techniques were performed to measure voluntary risk
disclosures. All the voluntary annual reports of every company included in the sample were
read and analysed. Manual analysis contributes to an increased quality of results, as it
allows disclosures to be fully understood by considering the whole context and reduces the
problems inherent in machine-based procedures with regard to identifying and interpreting
risk information (Beattie and Thompson, 2007).

Data regarding directors was obtained from the Investor Responsibility Research Center.
A total of 933 directors were studied. Company data were extracted from Compustat. The
final sample contained 90 manufacturing firms, which is similar in size to recent studies that
use content analysis techniques (Jindal and Kumar, 2012; Castilla-Polo and Ruiz-Rodríguez,
2017; Neifar and Jarboui, 2017). Moreover, PLS models enable guaranteeing reliable results
using smaller samples (Reinartz et al., 2009; Jabeen and Faisal, 2018).

4.2 Variables
4.2.1 Board diversity. To capture board diversity (BD), we focus on two observable
characteristics specifically considered in the USA by the Securities Exchange Commission
(SEC Release 33–9089, 2009): ethnic background and gender. In PLS model, board diversity
is thus a composite construct that measures board member diversity with regard to these
two features.

Specifically, we define diversity as the degree of heterogeneity among board members
with respect to ethnicity or gender, using Blau’s index, which is widely used in governance
research. GENDER is the heterogeneity index for gender with two categories: male and
female (Gordini and Rancati, 2017). ETHNICITY is the heterogeneity index for race and
contains five categories (Harjoto et al., 2015): Asian, black, Caucasian, Hispanic and Native
American. The indicators (manifest variables) model board diversity as a formative
construct.

4.2.2 Risk disclosure. This paper focuses on voluntary risk disclosures (RD) in firms’
annual reports, measured using a modelled reflective construct. Consistent with the
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literature on disclosure and with risk disclosure studies (Abraham and Cox, 2007; Hassan,
2014), the sentence is considered as the unit of analysis in this paper. The definition
provided by Linsley and Shrives (2006, p. 389) is adopted in this paper to identify risk-
related sentences in annual reports. These authors refer to risk disclosures as “any
opportunity or prospect, or of any hazard, danger, harm, threat or exposure, that has already
impacted upon the company or may impact upon the company in the future or of the
management of any such opportunity, prospect, hazard, harm, threat or exposure”.

Taking into consideration the framework proposed in the previous literature (Beretta and
Bozzolan, 2008), we use three measures to capture risk disclosures: level of information,
coverage and dispersion. First, the level of risk disclosures is calculated through the number
of sentences containing risk information (Linsley and Shrives, 2006; Dobler et al., 2011;
Hassan, 2014). Furthermore, researchers have designed self-constructed disclosure indices
based on coverage of information disclosed by companies as a proxy for the quality of
voluntary disclosure in general or specific disclosures, in particular, such as risk disclosures
(Hassan, 2009; Oliveira et al., 2013). As a second measure, a disclosure index to capture the
coverage of risk disclosures is therefore used. Following the framework presented by Dobler
et al. (2011) based on prior studies (Cabedo and Tirado, 2004; Linsley and Shrives, 2006) and
a review of regulations, this index comprises eight categories. These categories include both
financial information (liquidity, credit, results and market) and non-financial information
(operation, business, strategy and regulation). This coverage index was obtained by
dividing the number of information categories a company disclosed by the total number of
categories a company may disclose. Finally, information dispersion can also be associated
with the quality of the information disclosed by a company. Quality of information is
assumed to be greater when a large amount of information is published on each topic rather
than only a few information units about certain topics being disclosed (Beretta and
Bozzolan, 2008; Satta et al., 2015). Following Beretta and Bozzolan (2008)[2], a dispersion
index, which refers to how concentrated disclosed items are and corresponds to the
standardised entropy index, was calculated.

To draw valid inferences, it is important for the coding procedure to be reliable.
Therefore, the main criteria for the coding process were initially discussed by the two
researchers to minimise ambiguity (Linsley and Shrives, 2006). In addition, this paper uses
both stability and reproducibility tests to check the reliability of forward-looking
disclosures. The stability test was conducted by one researcher through two rounds of
coding of annual reports, performed on different dates. To conduct the reproducibility test,
three annual reports were again analysed by these independent researchers. Use of Scott’s pi
coefficient (Krippendorff, 1980) provided a satisfactory value (0.88).

4.2.3 Financial outcomes. In line with the previous literature, three indicators are used in
this paper as financial outcomes (FO): analysts’ forecast error, cost of capital and market-to-
book ratio. To ensure that these indicators capture the accounting information on risks
disclosed in companies’ annual reports, they were calculated six months after the financial
year end (Wang et al., 2013). First, analysts’ forecast error is an important outcome for a
firm, as it has traditionally been linked to firm valuation (Garcia-Meca and Sanchez-Ballesta,
2011). In this paper, this error is measured through the absolute value of the median
earnings per share forecast by analysts minus the reported earnings per share over the stock
market price at the end of the fiscal year (Abernathy et al., 2013). Second, the cost of capital
is one of the most important financial outcomes for firms (Lamber et al., 2012). In this paper,
we use the inverse of the cost of capital, by assuming that the higher the value of this
indicator, the more positive the financial impact. As a proxy for the cost of capital, the
measure designed by Easton (2004) is adopted in our paper. This approach has been tested
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as a robust measure of the cost of capital that captures a firm’s risk and is commonly used in
the literature (Hail and Leuz, 2009). Finally, the market-to-book ratio is widely considered a
significant financial outcome of a firm related to its performance (Al-Akra and Ali, 2012).
This variable was calculated as the ratio of market value to book value. The three measures
are modelled so as to manifest indicators of a formative construct called financial outcomes
(FO).

Table 1 displays the descriptive statistics of the sample.

4.3 Research model
The research model has been tested using a variance-based structural equation modelling
technique: PLS. This method is suited to our objective for twomain reasons:

(1) the presence of formative indicators (Roldán and Sánchez-Franco, 2012); and
(2) the sample (n = 90) is small.

According to Reinartz et al. (2009), when the number of observations is below 250, PLS is
highly recommended. Our work uses SmartPLS version 3.0 software.

PLS regression is a highly suitable statistical technique for explanatory applications and
iterative procedures using least squares estimation for single- and multi-component models.
In the first stage, the scores of the latent constructs are iteratively estimated (the reliability
and validity of the measurement model). In the second stage, the final estimates of
coefficients (outer weights, loadings and path coefficients) are calculated using ordinary
least squares for each partial regression in the model [for a detailed description of the PLS
algorithm, see Tenenhaus et al. (2005)].

4.3.1 Validity and reliability of the model. This research uses individual item reliability,
construct reliability, convergent validity (Table 2) and discriminant validity (Table 3) to
assess the measurement model for reflective constructs (Roldán and Sánchez-Franco, 2012).
Table 3 shows that:

� all indicators have factor loadings above 0.70; and
� that composite reliabilities are above 0.80. Therefore, the PLS model has internal

consistency reliability.

Second, the average variance extracted (AVE) values of over 0.50 also confirm the existence
of convergent validity. In Table 3, the traditional Fornell–Larcker criterion confirms the
discriminant validity of the model’s constructs. It should be noted that as there is only one
reflective construct, the Heterotrait–Monotrait ratio of correlations is not applicable.

Table 1.
Descriptive statistics
of the variables

Variable Mean Std. deviation Q1 Median Q3

BD1: Gender diversity 0.264 0.109 0.193 0.278 0.337
BD2: Ethnic diversity 0.160 0.135 0 0.165 0.219
RD1: Coverage of information on risks 0.538 0.145 0.500 0.500 0.625
RD2: Dispersion of information on risks 0.568 0.142 0.489 0.597 0.652
RD3: Level of information on risks 16.700 8.519 10 15 20.500
FO1: Analysts forecast error 0.058 0.114 0.004 0.016 0.048
FO2: Inverse cost of capital 10.324 6.327 9.720
FO3: Market-to-book 2.342 0.183 1.187 1.670 2.895
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4.3.2 Global goodness of fit. The goodness of fit (GoF) index is an index that globally
validates the PLS model to reach a compromise between the performance of the
measurement and that of the structural model (Tenenhaus et al., 2005). GoF is used to
determine the overall predictive power of the model by accounting for the performance of
both measurement and structural parameters (Chin, 2010). The current study obtained a
GoF value of 0.30, indicating that the explanatory capacity of the model is powerful and that
its path coefficients are stable and robust.

5. Results
To evaluate the structural model, this paper uses path coefficients, the R2 of endogenous
latent variables and standardised root mean square residuals. Additionally, both the
bootstrapping procedure with 5,000 resamples (Hair et al., 2011) and the percentile bootstrap
95% confidence interval (CI) (Chin, 2010) show the statistical significance of the path
coefficients (Table 4 and Figure 1). The application of bootstrapping allowed us to test the
mediation hypothesis (Hayes et al., 2011). Thus, this work’s 5,000 resamples generated 95%
CI (percentile) for the mediator.

We applied the analytical approach described by Taylor et al. (2008) to test our mediation
hypothesis (H2). The indirect effects are specified and contrasted with the mediators (i.e.
RD) (Table 5). We also examined the total (c) and direct (H1: c’) effects of the independent
variable (i.e. board diversity) on the dependent variable (i.e. financial outcomes). Following

Table 2.
Measurement for

each model

Item description (construct/indicator)
Variance inflation
factor and CIs Loading Weight Composite reliability AVE

BD (Mode B – formative construct) N.A. N.A.
BD1: Gender diversity 1.003 0.822
BD2: Ethnic diversity 1.003 0.524

RD (Mode A – reflective construct) 0.855 0.664
RD1: Coverage of information on risks 2.425 0.771
RD2: Dispersion of information on risks 2.598 0.779
RD3: Level of information on risks 1.312 0.89

FO (Mode B – formative construct) N.A. N.A.
FO1: Analysts forecast error 1.251 �0.445
FO2: Inverse cost of capital 1.33 0.521
FO3: Market-to-book 1.079 0.406

Note: N.A.: Not applicable

Table 3.
Discriminant validity
assessment for each

model

BD FO RD

BD N.A.
FO 0.265 N.A.
RD 0.302 0.453 0.815

Notes: BD: Board diversity; RD: Risk disclosure; FO: Financial outcomes. The diagonal elements (italics)
are the square root of the AVEs; off-diagonal elements are the correlations among constructs. N.A.: Not
applicable
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Table 4.
Effects on
endogenous
variables for each
PLS model

Effects on
endogenous variables

Theoretical
sense (support)

Direct effect
(path coefficient)

t-value
(bootstrap)

Percentile
95% CI

Explained
variance (%)

RD (R2 = 9.10%)
BD (a1) þ (Yes) 0.302*** 3.367*** [0.106;0.466] Sig. 9.12

FO (R2 = 22.30%)
BD (c¨) þ (Yes) 0.14 1.391 Nsig. [0.008;0.377]

Nsig.
3.71

RD (b1) � (Yes) 0.411*** 5.274*** [0.289;0.596] Sig. 18.62

Notes: BD: Board diversity; RD: Risk disclosure; FO: Financial outcomes.*p< 0.10; **p< 0.05; ***p< 0.01
(based on t(4999), two-tailed test); t(0.10; 4999) = 1.65; t(0.05; 4999) = 1.96; t(0.01; 4999) = 2.58. Sig. denotes a
significant direct effect at 0.10.; Nsig. denotes a non-significant direct effect at 0.10

Figure 1.
Structural model: one-
path mediation model

SRMR composite model = 0.075

(FO)

R2 = 8.60 %
(BD) c = 0.293***

(RD)

R2 = 9.10 %

a1 = 0.302*** b1 = 0.411***

(BD)
(FO)

R2 = 22.30%

c´ = 0.140

(a)

(b)

Notes: (a) Model with total effect; (b) model with a three-path
mediated effect
H1 = Board diversity → Financial outcomes = c´
H2 = Board diversity → Risk disclosure → Financial
outcomes = a1b1 *p < 0.10; **p < 0.05; ***p < 0.01
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the procedure of Williams and MacKinnon (2008), we analysed the mediating role played by
RD in the relationship between the BD and FO. Chin (2010) proposed a two-step procedure
for testingmediation in PLS:

(1) use the specific model in question, including both the direct and the indirect paths
and perform N bootstrap resampling and explicitly calculate the product of the
direct paths that form the indirect path under assessment; and

(2) estimate the significance using percentile bootstrap (Williams and MacKinnon,
2008).

This generates a 95% CI for the mediator: RD (H2). If the interval for a mediation hypothesis
does not contain a zero, this means that the indirect effect is significantly different from zero,
with 95% CI. As Figure 1(a) and Table 5 show that the main direct effect of the model is
associated withH1 (Board diversity! Financial outcomes). The findings show that greater
diversity in boards generates a positive and significant total effect on financial outcomes
(c = 0.293, p< 0.01, R2 = 8.60%). However, when including the mediator [Figure 1(b)], BD no
longer has a significant direct effect on FO (H1: c’). This means that RD fully mediates the
influence of board diversity on financial outcomes. Indeed, H1 is not supported.
Nevertheless, support is found for H2, which means that the indirect effect in our research
model is significant. Consequently, this analysis shows that RD mediates the relationship
between BD and FO (H2: a1b1). Finally, the magnitude and importance of the indirect effects
is estimated. To this end, following Iacobucci and Duhachek (2003), the study uses the
variance accounted for (VAF) value, which represents the ratio of an indirect effect to the
total effect.

As shown in Table 5, the mediating effect tested here is not statistically significant at the
95% CI and exerts a substantial mediating influence on the relationship between BD and
FO. In contrast, the indirect effect via RD (H2) yields a VAF of 46.97%. As a result, these
findings confirm that the BD–FO relationship is partially mediated by RD.

6. Discussion and conclusions
In the USA, the manufacturing sector faced a wide range of risk factors in 2009. Moreover,
several agencies highlighted the role of boards of directors in the oversight and disclosure of
risk information. In particular, the inclusion of women and ethnic minorities was explicitly
recommended in that year (SEC, 2009). Given such a scenario, the main objective of the
present paper is to ascertain whether board diversity may exert a positive financial impact
through the voluntary disclosure of risk information. Although previous studies addressing
board composition have tended to single out one dimension of board diversity, this paper
underscores the importance of considering the joint effect of gender and ethnic diversity.

Our descriptive results confirm the low proportion of female directors and a significant
underrepresentation of ethnic minorities in boards. Furthermore, the need to improve risk
disclosure policies is also highlighted. Particularly, the firms analysed disclosed an average
of 16.7 sentences on risk information. The coverage index indicates that these sentences
dealt with about half of the categories presented for risk information. These sentences
mainly focus on non-financial risk information and tend to provide qualitative information
about risks related to operations, business, strategy and regulations. The dispersion index
confirms that risk information concentrates on non-financial categories. In addition, our
results reveal a positive relationship between board diversity and firm financial outcomes.
These findings are consistent with the theoretical arguments and confirm the significance of
board diversity in the creation of value for firms. In line with recent studies (Gaur et al.,
2015), we opt to integrate different theories (i.e. agency, resource dependence and
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stakeholder) to develop hypotheses linking board diversity to firm outcomes. In this sense,
board diversity may improve financial outcomes for a number of reasons such as it
enhances the board’s monitoring function, it provides access to strategic resources for
companies and it enables boards to understand better both their environment and their
stakeholders’ needs. Specifically, our evidence highlights that the relationship between
board diversity and financial outcomes should be explained taking into consideration
director participation in firms’ strategic decisions. In particular, our results show the
mediated effect of risk disclosures.

Therefore, we extend the previous literature on the benefits of board diversity (Bear et al.,
2010; Terjesen et al., 2016; Gordini and Rancati, 2017) by demonstrating the impact of board
diversity on risk disclosure practices. In addition, consistent with prior studies (Lamber
et al., 2012; Plumlee et al., 2015) voluntary disclosures are found to influence capital markets.
Specifically, risk disclosure appears to benefit firms, a fact which may be explained because
risk information helps to reduce information asymmetries and enhance investor confidence.

These findings have direct implications for research, practice and society as a whole.
First, this study presents several academic implications. In this regard, our evidence may
explain some of the inconclusive results found in previous research and help to better
understand the important relationship between board diversity and firm financial outcomes.
Particularly, the use of PLS technique provides a relevant framework for academics with
regard to how corporate strategies can mediate the relation between boards of directors and
firm outcomes, which offers encouraging opportunities for future research into the role
played by boards of directors. In addition, the theoretical approach used in this study
reinforces the validity of agency theory, resource dependence theory and stakeholder theory
in explaining the impact of boards and also as disclosure theories. Second, our paper also
has important practical implications for both firms and regulators. On the one hand, it will
help managers of companies to understand those aspects related to the configuration of the
board of directors that are essential to improve firm outcomes, which can be useful for firms
when selecting board members. In particular, beyond the theoretical expectations, our
empirical evidence strengthens the importance of board diversity in the creation of value for
firms. Further, firms can better understand the effect of their reporting strategies and,
specifically, managers will be aware of the relevance of risk disclosure policies. On the other
hand, policymakers can also benefit from our results, which highlight the need for boards to
consider both board diversity and risk reporting practices. This can help to refine corporate
governance guidelines and improve the effectiveness of recommendations and codes issued
about boards of directors. In addition, the SEC, the European Securities and Markets
Authority, as well as other international regulatory bodies can benefit from our evidence to
shape their future legislation and recommendations about disclosure policies. Finally, this
paper has implications for society, because the evidence demonstrates that the presence of
women and ethnic minorities on boards is not only an ethical issue but also a business one.
The issue of gender and ethnic minorities remains a controversial question in the US
context, yet despite the regulatory and societal pressures, recent figures consistently
demonstrate that women and ethnic minorities are clearly underrepresented in top US firms.
Our findings therefore indicate that increased diversity is likely to have an important effect
on board-specific decisions, which may positively influence firm outcomes. As a result,
better disclosure practices and greater firm financial outcomes will also have a positive
economic impact on capital markets or even national economies.

Our study has several limitations and presents interesting avenues for future
inquiry. First, one common limitation of disclosure studies that use content analysis is
sample size, as manual analysis requires considerable time and effort. However, there is
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subjectivity when a machine is used to count words in relation to identifying keywords
(Beattie and Thompson, 2007). Moreover, the sample size is adequate for the use of PLS
technique (Roldán and Sánchez-Franco, 2012). Furthermore, we focus on risk
disclosures given the ongoing debate surrounding the need to improve them.
Researchers can also explore other kinds of information that might moderate the
relationship analysed between board diversity and financial outcomes. We are also
aware that we examine one particular industry in one specific context. Although the use
of one industry may prevent bias, as disclosure practices might vary across industries,
we must exercise caution when seeking to extrapolate the results. Nevertheless, given
the regulatory, social and economic conditions that affected the US manufacturing
industry and boards of directors in 2009, our setting does provide an appropriate
scenario to understand the impact of board diversity and risk disclosures.

Notes

1. According to the US Bureau of Economic Analysis, manufacturing is an essential component of
GDP. The manufacturing industry’s contribution to US GDP in 2009 was about 12% and the
current contribution remains similar (https://www.bea.gov/).

2. Detailed information about the design of this index can be found in Beretta and Bozzolan (2008, p.
344).
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