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RESUME

Cet article examine le lien entre la diver-
sité des genres au conseil dadministration
et la performance des firms a l'aide de la
regression quantile. Cette approche dyna-
mique permet en effet de capturer 'impact
de la présence des femmes sur les différents
quantiles de la distribution conditionnelle
de la performance, au lieu de sa moyenne.
Nos résultats, a partir d'un échantillon de
firmes faisant partie du SBF 120, montrent
que I'impact de la diversité des genres sur
la performance varie en function des quan-
tiles et depend de la mesure de performance
en question. En particulier, la diversité
des genres influence négativement le Q de
Tobin et positivement le taux de rendement
de Tactif investi.

JEL classification : G30; G34; J16
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DUC KHUONG NGUYEN
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ABSTRACT

This article examines the link between
board gender diversity and firm per-
formance from a dynamic perspective
through quantile regression, which allows
us to capture the potential impact of female
representation at different points of the
distributions of the performance measure.
Our results from a panel of French listed
companies (SBF 120) show that the impact
of board gender diversity on firm perfor-
mance differs across quantiles and depends
on the measure of performance under
consideration. Typically, board gender
diversity affects negatively the Tobin’s Q
and positively the return on asset when
these variables are high and low, respecti-
vely.

JEL dlassification: G30; G34;J16

Keywords: Board of Directors; Gender;
Diversity; Corporate Governance

RESUMEN

Este articulo examina la relacién entre
la diversidad de género en el Consejo de
Administraciéon y el rendimiento de las
empresas con la ayuda de la regresion cuan-
til. Este enfoque dindmico permite en efecto
capturar el impacto de la presencia de las
mujeres en los diferentes cuantiles de la distri-
bucién condicional del rendimiento en lugar
de su media. Nuestros resultados, a partir de
una muestra de empresas incluidas en el SBF
120, ponen de manifiesto que el impacto de la
diversidad de género en el rendimiento varia
segun el cuantil y depende de la medida de
este rendimiento. En particular, la diversi-
dad de género influye negativamente el Q de
Tobin y positivamente el coeficiente de renta-
bilidad de los activos invertidos.

Clasificacion JEL: G30; G34; J16
Palabras Claves: Consejo de
Administracidn; Géneros; Diversidad;
Gobernanza empresarial

ender diversity on corporate board of directors has
been the focus of public debate, academic research, and

Pour citer cet article : DANG, R.; NGUYEN, D.K. (2016). Does Board
Gender Diversity Make a Difference? New Evidence from Quantile
Regression Analysis. Management international, 20(2), 95-106.

government agenda for more than a decade now (Terjesen et
al., 2009). Previously thought as a social issue and a matter
of image, gender diversity is increasingly perceived as a
value-driver in organization issues. Robinson and Dechant
(1997) initiate this so-called “business case for diversity”
and argue that board gender diversity improves board deci-
sions making, which in turn has a positive effect on firm
productivity and its performance. Subsequent studies have
extensively examined the relationship between women on
corporate boards (WOCB) and firm performance, but they

provide mixed empirical evidence. While some studies find
a positive relationship (e.g., Carter et al., 2003; Shrader and
Blackburn, 1997), others document no effects of female directors
(e.g., Francoeur et al., 2008; Rose, 2007) or even negative impact
(e.g., Adams and Ferreira, 2009). Potential explanations for this
divergence of empirical results include, among others, sample

selections, study periods, and methodology used.
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To the extent that the absence of any significant evidence
for the business case of “board gender diversity” is puzzling
from a theoretical point of view and for the practical
enhancement of female directors in decision making in
corporations, our research tackles the link between female
directors and firm performance from a quantile regression
(QR) perspective. This approach has been previously used to
examine, among others, risk management issues (e.g., Li and
Miu, 2010; Rubia and Sanchis-Marco, 2013) and dependence
between financial variables (e.g., Baur, 2013; Gebka and
Wohar, 2013). It is particularly advantageous in revealing
information on the asymmetric effects of the WOCB variable
on the firm performance across different quantiles (levels) of
the performance variable.

We contribute to the existing literature by providing a
robust analysis of the relationships between board gender
diversity and firm performance through a use of several
methodologies including the quantile regression (QR)
approach developed by Koenker and Bassett (1978). Our
research is motivated by the limited empirical evidence in
the European context where companies significantly differ
from the U.S. ones in terms of institutional background,
inequality regime', and firm characteristics. We particularly
focus on the estimation results of the QR as they allow us
to evaluate the impact of board gender diversity on the
distributional characteristics of firm performance (i.e.,
low versus medium and high quantiles of performance
values). This approach is also advantageous in that it
produces robust estimates even in case where time-series
variables of interest contain extreme observations and are
not normally distributed. Solakoglu (2013) also uses the
quantile regression to examine the role of gender diversity
on firm performance in Turkey for the fiscal year 2005-2006.
However, our study differs from that of Solakoglu (2013)
in three main aspects. First, our results can be directly
compared with those of the majority of past studies as we
make use of an accounting-based (return on assets or ROA)
and a market-based (Tobin’s Q) performance measures as
dependent variables. In the study of Solakoglu (2013), an
average risk-adjusted return measure is used, in addition
to the ROA and the ROI (return on investment). Second,
as in Adams and Ferreira (2009), our model takes into
account the most important drivers of firm performance,
which have commonly been found in the literature (see, e.g,
Barnhart and Rosenstein, 1998; Bhagat and Bolton, 2008;
Hillman et al., 2007; Jacquemin and Berry, 1979; Yermack,
1996). They include several corporate mechanisms (the size
and independence of the board) and organizational factors
(the level of diversification, leverage, and firm size). By
contrast, the set of control variables used in Solakoglu (2013)
is limited to firm age, firm size measured by the number of
employees, and the board size. Finally, we consider a longer
study period (2009-2011) and compare the results of the QR
approach with those of the 2-stage least squares method
which is commonly adopted in past studies.

Our results from a sample of 105 French firms over the
period 2009-2011 show that using the two-stage least-squares
(2SLS) method with instrumental variables can produce
biased results when analyzing board gender diversity and
firm performance. The results from the quantile regression
show that gender diversity has different effects on firm
performance over the different points of the conditional
distribution. Finally, the effect of board gender diversity on
firm performance appears to be conditioned by the measure
of performance used.

The remainder of this article is organized as follows.
Section 2 provides some theoretical backgrounds. Section 3
presents the QR approach. Section 4 describes the data
and discusses the obtained results. Section 5 concludes the
article.

Some Theoretical Backgrounds
and Past Empirical Evidence

Terjesen et al. (2009) review the related literature on female
directors and firm performance and show that agency and
resource dependence theories are the two main theoretical
perspectives to explain the presence of WOCB and their
effect on firm’s financial performance.

A central assumption in agency theory is the role of the
board of directors in monitoring and controlling managers
(Fama and Jensen, 1983; Jensen and Meckling, 1976). The role
of the board in this framework is to resolve agency problems
between shareholders and managers. An agency-theoretic
rationale for WOCB is that female directors may bring
different perspectives on complex issues, which in turn can
help resolve informational biases in strategy formulation or
in solving problems (e.g., Dewatripont et al., 1999; Westphal
and Milton, 2000). Female directors are also more likely to
raise more questions than their male counterparts (Carter et
al., 2003). Adams and Ferreira (2009) and Farrell and Hersch
(2005) suggest that WOCB may have an impact on corporate
governance to the extent that female directors might be more
active and tougher monitors.

The resource dependency theory developed by Pfeffer
(1972) and Pfeffer and Salancik (1978) views a firm
as an open system which is dependent upon external
organizations and environment contingencies. Within the
framework, the board of directors is perceived as a vehicle
to manage external dependency, to reduce uncertainty, and
to reduce transaction cost associated with environmental
interdependency by linking the organization with its
external environment. Resource dependency assumes that
corporate directors are chosen in order to maximize access
to critical resources. Under this perspective, WOCB may
provide different benefits to the firm such as advice and
counsel, legitimacy, communication, commitment, and
resources because they bring prestige, legitimacy, skills,
competences and knowledge which are different from those
of male directors (Hillman et al., 2007).

1. In this particular case, the concept of “inequality regime” (or gender regime) is used to depict the inequality between men and women at different levels of
society (e.g., Acker, 2006). Therefore, we use this concept to characterize women’s representation in the boardroom.
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At the empirical level, most studies concentrate on
the US context and they do not always validate the above
theoretical predictions. For instance, Carter et al. (2003)
find a positive relationship between board gender diversity
and firm financial performance, measured by the Tobin’s
Q, for a sample of Fortune 1000 firms in 1997. In a sample
of 1,939 firm from IRRC? and ExecuComp® over the period
1996-2003, Adams and Ferreira (2009) note that WOCB have
a significant impact on board inputs. By constrats Carter
et al. (2010) and Miller and Triana (2009) do not find any
evidence of a significant link between board diversity and
firm performance for S&P 500 firms over the period 1998-
2002 and 326 Fortune firms in 2003, respectively.

The divergence of empirical results is also observed in the
European context. For example, Rose (2007) does not find
any significant relationship between board gender diversity
and Tobin’s Q for a sample of Danish listed companies over
the period 1998-2001. Conversely, Campbell and Minguez-
Vera (2008) document a positive effect of board gender
diversity on firm value for a sample of Spanish companies
(1995-2000). Finally, Ahern and Dittmar (2012) note a
negative link following the approval of the law on women’s
quotas in Norway.

Overall, the differences across studies in terms of
inequality regime, periods of analysis, and estimation
methods are potential explanations for the divergence of
results (Campbell and Minguez-Vera, 2008). Our study
contributesto the existingliterature by using the QR approach
that allows us to account for the interactions between board
diversity and financial performance variables at different
points of the performance distribution. This approach helps
detect the potential nonlinear links between variables of
interest. Formally, we test the theoretical prediction that
all else being equal, board gender diversity is related to the
financial performance of the firm.

Data and Methodology

SAMPLE AND DATA

The initial sample for this study consists of all the companies
listed on the SBF 120 index of Euronext Paris over the period
2009-2011 (at December 31 each year). The SBF 120 index is a
capitalization-weighted index which gathers the 120 largest
companies by market capitalization and by trading volume
on Euronext Paris. Following the existing literature (e.g.,
Farrell and Hersch, 2005; Nekhili and Gatfaoui, 2013), we

exclude both financial (SIC code 6000-6999)* and utility
industries (SIC code 4000-4999)° to the extent that they are
subject to regulatory supervision affecting their governance
system (e.g., Adams and Mehran, 2003; Subrahmanyam
et al., 1997). This filtering leaves 93, 95, and 96 firm-year
observations for 2009, 2010 and 2011, respectively. The final
dataset consists of an unbalanced panel of 105 firms and
284 firm-year observations.

The data pertaining to boards of directors (the gender
of a director, the size and the independence of a board of
directors) come from the French database Artenia DataCG
(IODS). The financial data come are from the Thomson ONE
Banker database.

MEASURES OF FIRM PERFORMANCE

In the study, we use a market-based measure of firm
performance (Tobin’s Q), and an accounting measure
(ROA). These measures are commonly used in board gender
diversity investigations (e.g, Adams and Ferreira, 2009;
Carter et al., 2010). The Tobin’s Q is the ratio of the firm’s
market value to its book value. Specifically, the firm’s market
value is calculated as the book value of assets minus the book
value of equity plus the market value of equity (Adams and
Ferreira, 2009). Consistent with Barber and Lyon (1996),
we calculate ROA as operating income before depreciation
divided by total assets.S

Table 1 presents summary statistics of performance
measures. The averages of Tobin’s Q and ROA are 1.10 and
4.70%, respectively, over the study period. By comparison,
Adams and Ferreira (2009) and Carter et al. (2010) report 2.09
and 1.19 for the Tobin’s Q, and 3.19% and 3.90%, respectively.

Figure 1 illustrates the histograms of Tobin’s Q and ROA.
As it can be seen, both variables exhibit asymmetries and
leptokurtic behavior in their distributions.

MEASURES OF EXPLANATORY VARIABLES

We consider one explanatory variable (board gender diversity)
and five control variables (firm diversification, leverage, firm
size, and board size, board independence) which are among
the most important drivers of firm performance.’

Board gender diversity: we measure board gender diversity
through the percentage of WOCB for a given year asin Adams
and Ferreira (2009) and Campbell and Minguez-Vera (2008).
We do not take into account the dummy variable measuring
the presence of WOCB (Carter et al., 2010; Rose, 2007), to

IRRC stands for Investor Responsibility Research Center.

19, 18, and 19 respectively in 2009, 2010, and 2011.
8, 7, and 5 respectively in 2009, 2010, and 2011.

S

assets; Bhagat and Bolton (2008), we get the same results.

ExecuComp provides compensation history for U.S. directors and current compensation for executives for companies within the S&P 1500.

We consider alternative method to calculate the Tobin’s Q (Chung and Pruitt, 1994) and the ROA (operating income after depreciation divided by total

7. Note that past studies in the finance literature often include firm age as a control variable and expect a theoretical positive relationship between firm age and
firm performance because old firms have better financial disclosure, more liquid trading, and more diversified activities, which lead to lower the distress
risk and consequently higher performance. However, this variable is generally found to have insignificant or marginal effects on firm performance (see, for
instance, Claessens et al., 2002). For this reason, we do not included firm age among the control variables of our study.
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FIGURE 1
The Distribution of our Dependent Variables

150

Frequency
100

50

0 2 4 6 8
Tobin’s Q

the extent that Campbell and Minguez-Vera (2008) find that
the percentage of WOCB does not have a significant impact
on firm performance (Tobin’s Q) and vice versa. It seems that
women’s presence on corporate boards, per se, do not affect
the value of the firm. This result is confirmed for the French
market Boubaker et al. (2014).

Table 1 presents the summary statistics for WOCB. The
mean (median) percentage of women on French corporate
boards is 12.98% (9.75%). This result is consistent with
Nekhili and Gatfaoui (2013) and Dang et al. (2014), who
notice a feminization of French corporate boards since
2000.

Firm diversification: We assess the level of a firm’s
diversification using an entropy measure, as in Jacquemin
and Berry (1979). Specifically, the Palepu (1985) measure
of total diversification (TD), which is measured as:

TD=E = Epi 1nL ; where p. is the percentage of firm sales

i=1 i

in business segment i, and In (1/ p) is the weight for each
segment i. To calculate this index, we rely on annual reports
and the IFRS 8 - Operating segments.®

Leverage: This variable is computed as the ratio of total
debt to total assets (Bhagat and Bolton, 2008).

Firm size: We measure organizational size by the natural
logarithm of sales in millions of euros (Hillman et al., 2007).

Board size: We define board size as the natural logarithm
of the total number of directors on the board (Yermack, 1996).

Board independence: This variable is the ratio of
independent directors to the total number of directors as
defined by Byrd and Hickman (1992) and Barnhart and
Rosenstein (1998).

150

Frequency
100

50

Table 1 shows the summary statistics for the control
variables used in this study. For instance, the average size of
French corporate boards is between 10 and 11, slightly less
than 50% of board members are independent. Finally, the
mean values of leverage and the level of diversification are
27.22% and 0.93, respectively. These figures are consistent
with existing studies (Adams and Ferreira, 2009; Campbell
and Minguez-Vera, 2008; Carter et al., 2010).

Skewness coefficients are negative in five out of our
eight variables (ROA, diversification, board dependence,
board size, and firm size). It means that the probability
distributions of these variables are skewed to the left and that
we have more chance to observe extreme small values than
extreme large values. For example, the negative skewness
of the firm size variable with an average of 11 million euros
implies that a few small companies can affect the average
size. High values of the kurtosis coefficients in most cases
indicate that our variables are characterized by a leptokurtic
behavior, suggesting that the probability of observing small
value observations is higher than it would be in case of a
normal distribution. We also perform the Jarque-Bera test
for normality which clearly rejects the null hypothesis, but
do not report the results here for concision purpose. Given
these distributional properties of our variables, the use of
OLS method may not provide accurate results because it
only provides the average relationships between dependent
and independent variables without taking into account the
potential of extreme values.

CORRELATIONS AMONG VARIABLES

Table 2 reports the correlations among our variables. As a
rule of thumb, a correlation of 0.70 or higher in absolute
value may indicate a multicollinearity issue (e.g Mela
and Kopalle, 2002). Our results show that the highest

8. According to IFRS 8, an entity is required to disclose information to enable users of its financial statements to evaluate the nature and financial effects of
the business activities in which it engages and the economic environments in which it operates.
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TABLE 1
Summary Statistics of Main Variables
This panel provides summary statistics for the sample. The data set comprises 284 firm-year observations from 105 firms over the
period 2009-2011. The data sources are Artenia DataCG (I0DS] and Thomson ONE Banker. Tobin's Q is the ratio of the firm’s market value
to its book value (Adams and Ferreira, 2009). ROA is the ratio of net income divided by book value of assets (Barber and Lyon, 1996).
Board gender diversity is calculated through the total number of WOCB (Adams and Ferreira, 2009). The level of firm’s diversification
is calculated through the entropy measure (Palepu, 1985). Leverage is the ratio of total debt to total assets (Bhagat and Bolton, 2008).
Firm size is the natural logarithm of sales in millions of euros (Hillman et al. (2007). Board size is the average number of directors on the
board (Linck et al, 2008). Board independence is the ratio of independent directors to the total number of directors (Carter et al, 2010).
MEAN STD.DEV. MEDIAN 1stQUANTILE 3 QUANTILE MIN MAX SKEWNESS KURTOSIS

Tobin’s Q 1.0981 0.8390 0.8620 0.6338 1.2979 0.2153 7.8601 3.9745 25.1620
ROA 0.0470 0.0717 0.0468 0.0207 0.0723 -0.4297 0.4160 -0.0550 17.3614
Board gender

) . 0.1298 0.0975 - - - 0 0.4375 0.5149 2.8437
diversity
Diversification | 0.9279 0.5107 0.9726 0.5955 1.3659 0 2.1529 -0.1039 2.3260
Leverage 0.2722 0.2675 0.2328 0.1375 0.3530 0.0001 2.5379 5.4604 44.3806
Firm size 16.1947 | 133.9515 8.1575 7.1857 9.5557 0.1124 | 2,265.472 16.7594 281.9204
Board
. 0.4961 0.1994 0.5000 0.3693 0.6364 0 1 -0.0715 2.7477
independence
Board size 10.9924 1.4040 11.0000 10.0001 14.0001 3.0000 19.0000 -1.1815 4.8344

correlation coefficient of 0.44 (in bold) appears between
Tobin’s Q and ROA. However, since these two variables
are used alternatively in our specifications as dependent
variables, their high correlation is not an issue. We also
check for multicollinearity by calculating variance inflation
factors (VIF). The obtained results, not reported here for
concision purpose, show that none of our variables has a VIF
exceeding 2, which is well below the accepted threshold of 10
(Chatterjee and Hadi, 2012) and thus confirms the absence
of multicollinearity.

Table 2 also reveals several interesting correlations
between variables. First, Tobin’s Q and ROA are positively
and significantly correlated at the 1% level. Second, board
gender diversity is negatively correlated with Tobin’s Q,
although the relationship is not significant at the 10%
level. On the other hand, there is a significant and positive
correlation between board gender diversity and ROA at the
1% level. Third, firm’s leverage is positively and significantly
correlated with our measures of firm financial performance
at the 1% level.

RESEARCH DESIGN

Our empirical model takes the following form:
Firm_Performance, = 3, + f, WOCB, + 8, Board_
Size, + B, Board_Independence, + B, Firm_Size, €))
+ B, Diversification, + B, Leverage + n, + ¢,

where Firm_Performance is the financial performance
of the firm measure by either Tobin’s Q or return on assets;
WOCB represents the percentage of women on corporate
boards; Board_Size, Board_Independence, Firm_Size,
Diversification, and Leverage represent the control variables;
n, refers to unobservable heterogeneity. The coefficient of
primary interest is: B, with H =0, and H, = 0.

As Adams and Ferreira (2009) point out, Eq. (1) may raise
concerns regarding the endogeneity between board gender
diversity and firm performance to the extent that firm
performance may be an incentive for women to join corporate
boards and/or a reason why some boards appoint female
directors. We address the potential endogeneity problem
by using instrumental variables (“IV”s) and estimating the
regression model in Eq. (1) via the two-stage least squares
(SLS). We use Tobin’s Q and ROA as instruments (Carter et
al. (2010).°

As mentioned earlier, previous studies has shown
considerable heterogeneity regarding the impact of board
gender diversity on firm financial performance. Instead of
relying on mean regression models and to the extent that
endogeneity problem is not an issue in our study as we will
show later, we focus on quantile regression (QR) approach
introduced by Koenker and Bassett (1978) in order to
estimate the model in Eq. (1). This approach allows one to
obtain a more complete picture of the relationship between
board gender diversity and firm financial performance at

9. We drop pooled OLS approach - used by Rose (2007) or Shrader and Blackburn (1997), among others - as the F-test exceeds the corresponding critical
value at the 1% level. This suggests that the pooled approach is rejected in favor of the panel regression.
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TABLE 2
Correlation Matrix

The asterisks ** and *** indicate significance at the 5% and 1% levels, respectively.

1 2 K] 4
1. Tobin’s Q 1.0000
2. ROA 0.4449%** 1.0000
givi?:irt‘y’ gender | g o502 0.1632%** 1.0000
4. Diversification -0.0485 0.0829 -0.0953 1.0000
5. Leverage 0.2518*** 0.2981*** 0.0069 -0.1033 1.0000
6. Firm size 0.0458 -0.0375 -0.0163 0.0098 0.0084 1.0000
7. Board size -0.0971 0.0974 0.0997 0.2156*** -0.0177 -0.0113 1.0000
i8n.dBe(:>aer:dence -0.1442%* -0.1361** 0.0817 -0.0335 -0.0731 0.0332 0.0421 1.0000

different points of the conditional distribution rather the
average relationship as in OLS regressions (McKelvey and
Andriani, 2005). The QR coeflicient estimates are also robust
to the situations where extreme outliers are present (Koenker
and Hallock, 2001).

Formally, let (y, x), i = 1, 2, ..., n, be a sample of
observations from a given population, where is x, a vector
of explanatory variables that correspond to y. In addition,
assume that the ™ quantile of the conditional distribution
of y, is linear in x, the conditional QR can be written as
follows (Buchinsky, 1998):

Yi= x;ﬁe + Uy, )

where B, refers to a vector of regression parameters
associated to the 6™, x, a vector of explanatory variables,
y, the dependent variable, and y,, the error term. The 6"
conditional quantile of y given x is:

Quanty(y;/x;) = inf {y; = F;(y/x) = 0} = x, 3)
and
Quanty(ug; /x;) =0 “)

The 6" quantile regression (0 < 6 < 1) of y is the solution to
the minimization of the sum of absolute deviation residuals:

min
()

2 Oyi=xBol+ X A0y —xBo[ =min 3y ()

ityzx, iy=<xp

As to our research question, the QR specification with
panel data takes the following form:

Quant, (yit/xit) =0+ ﬁe WOCB, + Bexit W (5)

where y,_ is the dependent variable at quantile 6. WOCB,,
represents the board gender diversity measured through

the percentage of WOCB. x, vector encompasses board
characteristics and firm characteristics.

We use the bootstrap method in order to calculate the
standard errors for the regression coeflicients. Indeed,
Buchinsky (1995) recommends this method for small
samples as it produces more robust results for small samples
as in our case. Specifically, 1,000 bootstrap replications
are implemented to guarantee a small variability of the
covariance matrix.

Results

2SLS PANEL DATA REGRESSION

Table 3 reports the results of the IV techniques to estimate Eq.
(1). The first stage is reported in Columns 1 and 3 for Tobin’s Q
and ROA, respectively; the second stage in Columns 2 and 4,
respectively. From the first-stage regression (Column 1), it is
evident that our instrument (ROA) is significantly correlated
with board gender diversity at the 1% level. The results from
Column 2 show that the percentage of WOCB is positively
related to the Tobin’s Q, but only marginally significant.
This result is similar to those reported by Carter et al. (2003)
and Campbell and Minguez-Vera (2008), but contrasts with
Adams and Ferreira (2009) and Boubaker et al. (2014) who
find a negative and significant relationship between the
presence of WOCB and firm financial performance (Tobin’s
Q). Among the control variables, only firm leverage has a
positive and significant impact on the firm performance at
the 1% level.

If we look at the first-stage regression from Column 3, we
observe that our instrument (Tobin’s Q) is not significantly
correlated with board gender diversity. Overall, the results
from Column 4 show that model 2 is not significant, as the
Wald test is not significant at the 10% level. However, we



Does Board Gender Diversity Make a Difference? New Evidence from Quantile Regression Analysis 101

TABLE 3
Results from 2SLS Panel Data Regressions

The sample consists of an unbalanced panel of firms from 105 firms for the period 2009-2011. All variables are calculated in the same
way as in Table 1. Absolute values of z-statistics are in brackets. Shapiro-Wilk (S-W) and Shapiro-Francia (S-F) tests are employed to
check the normality of residuals. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

0 The Hausman test is used to discriminate between random-effects and fixed-effects specifications. The results thus show that the

random-effects specification is suitable for our data.

PERCENTAGE MODEL 1 TOBIN’S Q PERCENTAGE OF MODEL 2 ROA
INDEPENDENTVARIABLES  copponaTe BOARDS ~  VARIABLE  CORPORATEBOARDS  VARIABLE
(1 (2) (3) (4)
WOCB 3.267* -1.6397
[1.83] [-0.77]
Board size 0.1297*** -0.3730 0.1498*** 2779
[3.37] [-1.07] [3.70] [0.85]
Board independence 0.0743 -0.1365 0.0745 0.1238
[1.34] [-0.36] [1.28] [0.65]
Firm size 0.0000 0.0003 0.0000 0.0000
[0.89] [1.56] [0.87] [0.33]
Diversification -0.0189 0.0282 -0.0282 -0.0851
[-0.55] [0.13] [-0.74] [-0.92]
Leverage -0.1009* 1.2334%** -0.1297** -0.3249
[-1.78] [2.93] [-2.13] [-1.03]
ROA 0.2997***
[3.54]
Q -0.0107
[-0.90]
Intercept -0.1874* 1.2701* -.1938* -0.3032
[-1.88] [1.78] [-1.79] [-0.64]
Observations 284 284 284 284
Firms in sample 105 105 105 105
R? 0.0582 0.0323 0.0264 0.0655
Wald chi? 40.00%** 13.72** 29.00*** 1.98
Industry dummies No No No No
Firm fixed effects(1) No No No No
Tests S-W test: 7.444%** S-W test: 4.656***
S-F test: 6.954%** S-F test: 4.383***

notice that the presence of WOCB has no significant impact
on ROA (at conventional levels of significance). This contrast
with Adams and Ferreira (2009) and Carter et al. (2003).

One pitfall with the above-mentioned models is that the
estimated residuals are non-normal and heteroscedastic, as
indicated by the results of the diagnostic tests. Indeed, the

Shapiro-Wilk and the Shapiro-Francia tests reject the null
hypothesis of normality at the 1% level. The evidence of
non-normality and heteroscedasticity of the residuals casts
doubt on the robustness of the estimates obtained with the
IV and the two-stage least squares, and thus supports the
use of QR.
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QUANTILE REGRESSION

Table 4 reports the QR estimation results regarding the
impact of board gender diversity as measured by the
percentage of WOCB for a given year on firm performance.
We see that while board gender diversity has no significant
effect on Tobin’s Q at lower quantiles (i.e., when Tobin’s Q is
low), its effect is negative and significant when the Tobin’s Q
ratio starts attaining the 60" quantile. Adams and Ferreira
(2009) also obtain similar finding when considering an
unbalanced panel of director-level data for S&P’s 500,
S&P MidCaps, and S&P SmallCap firms over the period
1996-2003. These authors explain this result by the fact
that too much board monitoring provided by WOCB can
harm shareholder value, even though in early stage female
directors has significant impact on board inputs and firm

outcomes. For this reason, investors may not be enthusiastic
and react negatively to the appointments of female directors
in the boardroom. As to the impact of control variables, only
leverage and diversification levels significantly affect firm
performance when the latter is proxied by Tobin’s Q at the
20", and 40" and 50" quantiles, respectively.

When the ROA variable is used as performance measure,
board gender diversity is found to affect positively and
significantly the firm performance only for the lower
quantiles from the 10% to 40™. This finding implies that a
strong female representation help improve the performance
of firms with low ROA. For firms with high ROA, gender-
diverse boards do not affect the firm performance. Board
independence is the only control variable that matters for
the ROA.

TABLE 4
Results from Quantile Regressions
The sample consists of an unbalanced panel of firms from 105 firms for the period 2009-2011. All variables are calculated in the same
way as in Table 1. Bootstrapped standard errors are in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% levels,
respectively.
Panel A: Tobin's Q as the dependent variable
INDEPENDENT 30t 40t 50t 60t
VARIABLES QUANT QUANT QUANT QUANT
WOCB 0.2017 0.1548 0.0670 -0.3998 -1.0145%* -1.2225%* -1.1214*
(1.14) (0.65) (0.23) (-1.07) (-2.24) (-2.38) (1.66)
Diversification -0.0337 -0.0813 -0.1444** -0.1606** -0.1602* -0.1351 -0.1394
(-0.78) (-1.36) (-2.22) (-2.26) (-1.85) (-1.07) (-0.70)
Leverage 0.3455* 0.2560 0.1276 0.2980 0.5369 0.8298 0.8117
(1.76) (0.91) (0.36) (0.67) (0.96) (1.32) (1.14)
Firm Size 0.0005 0.0005 0.0004 0.0004 0.0003 0.0002 0.0002
(0.02) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Board Size -0.1209 -0.1652 -0.1403 -0.1209 -0.1186 -0.1453 -0.0725
(-1.40) (-1.51) (-1.26) (-1.07) (-0.89) (-0.90) (-0.28)
Board -0.0603 -0.0326 -0.0930 -0.1776 -0.2930 -0.3092 -0.5503
independence (-0.64) (-0.28) (-0.66) (-1.09) (-1.54) (-1.32) (-1.66)
Intercept 0.8375*** 1.076%** 1.2500%** 1.3791%** 1.5757*** 1.7611%** 1.8749
(4.55) (4.31) (4.67) (5.21) (5.52) (5.73) (4.00)
Pseudo R? 0.0508 0.0410 0.0389 0.0449 0.0535 0.0528 0.0591
Interquantile Tests
20" Quant 0.07 0.09 3.14* 8.22%** 8.17*** 3.88%*x
30 Quant 0.18 2.97* 7.78%** 7.42%** 3.56**
40" Quant 3.69* 8.82%** 7.44*** 3.34*
50* Quant 5.32** 4.13%* 1.47
60™ Quant 0.43 0.04
70* Quant 0.05
80" Quant 0.00
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Panel B: ROA as the dependent variable
INDEPENDENT 30t 40t 50t 60t 70t 8ot
VARIABLES QUANT QUANT QUANT QUANT QUANT QUANT
WOCB 0.1070*** 0.0845*** 0.0546* 0.0368 0.0186 0.0380 0.0208
(2.58) (2.55) (1.65) (1.08) (0.46) (0.81) (0.40)
Diversification 0.0078 0.0083 -0.0007 -0.0032 -0.0071 -0.0028 0.0010
(0.92) (1.21) (-0.10) (-0.40) (-0.75) (-0.26) (0.08)
Leverage -0.0177 -0.0023 0.0019 0.0109 0.0004 0.0230 0.0585
(-0.52) (-0.06) (0.04) (0.19) (0.01) (0.37) (0.93)
Firm Size -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
(-0.00]) (-0.00] (-0.01) (-0.01) (-0.01) (-0.01) (-0.01)
Board Size 0.0228 0.0164 0.0139 -0.0051 -0.0010 0.0012 -0.0021
(1.63) (1.39) (1.25) (-0.49) (-0.11) (0.10) (-0.12)
Board -0.0524*** -0.0378** -0.0167 -0.0036 -0.0175 -0.0142 -0.0168
independence (-2.72) (-2.33) (-0.88) (-0.21) (-0.98) (-0.79) (-0.80)
Intercept -0.0331 -0.0184 0.0001 0.0555 0.0714** 0.0635** 0.0771*
(-0.79) (-0.50] (0.00) (1.60) (2.32) (2.10) (1.93)
Pseudo R2 0.0730 0.0429 0.0176 0.0077 0.0084 0.0110 0.0206
Interquantile Tests
20* Quant 0.63 2.08 3.05* 3.57* 1.78 2.27
30" Quant 1.60 2.63 3.05* 1.07 1.48
40 Quant 0.68 1.25 0.17 0.45
50" Quant 0.52 0.00 0.11
60" Quant 0.38 0.00
70" Quant 0.24
80" Quant 0.00

Overall, our QR results are not consistent across measures
of performance. This difference can potentially be explained by
several reasons. First, Table 2 shows that Tobin’s Q and ROA are
negatively and positively correlated with board gender diversity,
respectively. Joecks et al. (2013) reach similar conclusion in a
related study when they address the relationship between gender
diversity and firm performance for a hand-collected panel
dataset of 151 listed German firms over the period 2000-2005.
Thus, the nature of performance measures (i.e., market-based
versus accounting-based in our study) would condition the
estimation results as it implies different risk-return perceptions
from the investor community.

Second, the different impact that Tobin’s Q and ROA
have on board gender diversity may be due to the practice of
accounting conservatism, which would ultimately be related
to the hypothesis that female directors are more risk averse
than their male colleagues.”” Conservatism in accounting is

defined as the choice of accounting procedures or estimates
that keep both the book value of net assets and the income
relatively low (Penman and Zhang (2002). Specifically, Basu
(1997) interprets conservatism as a “tendency to require a
stronger degree of verification to recognize good news as
gains than to recognize bad news as losses.” This author
further stresses that this asymmetric verification leads
to a persistent understatement of net asset values, which
induce that bad news are reflected in corporate earnings
more swiftly and frequently than good news. At the same
time, gender difference in the behavior towards risk has
been studied in the sociology, psychology, and economics
literature. Women are generally found to be more risk averse
than men (Croson and Gneezy, 2009; Eckel and Grossman,
2008). Therefore, given that corporate decisions may
reflect directors’ personal risk preferences (Hambrick and
Cannella, 2004), the accounting practices desired by female
directors and male directors are likely to be significantly

10. We thank an anonymous reviewer for this interesting suggestion. To the extent that we are not able to provide evidence on the potential relationship
between gender diversity and accounting conservatism given the unavailability of the data required for calculating most firms’ ROA under the assumption of

accounting conservatism, we leave this issue for our future research.
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different, which leads to different patterns in performance
measures. Consequently, the relationship between board
gender diversity and firm financial performance would
be affected by accounting conservatism, in case of greater
presence of WOCB. This is especially true for accounting-
based performance measures such as ROA, ROE and ROL
Market-based measures such as Tobin’s Q and market-
to-book ratio are, however, less sensitive to the practice of
accounting conservatism because these measures rather
reflect investor expectations regarding future cash flows.

Finally, the distributional characteristics of the
performance measures matter for their quantile effects
on board gender diversity indicators. Figure 1 shows, for
instance, that while the ROA variable can be reasonably
approximated by a normal distribution in views of a small
(negative) skewness coefficient, the Tobin’s Q exhibits an
asymmetric leptokurtic behavior with the distribution being
skewed to the right.

Concluding Remarks

Over recent year, board gender diversity has received a
particular attention from governmental authorities, and
corporate executives and stakeholders around the world.
Beyond the gender parity issue, the question was whether
more women on corporate boards lead to value creation.
Our literature review suggests that past empirical evidence is
however not conclusive regarding the effect of board gender
diversity on firm financial performance.

Our study examined the relationship between the
presence of WOCB and firm financial performance
(represented either by the Tobin’s Q or the ROA) for an
unbalanced sample of French listed firms over the period
2009-2011 from a different perspective. We indeed deviate
from the conditional mean-focused approaches commonly
adopted in the literature, and make use of the conditional
QR methodology developed by Koenker and Bassett (1978).
The most attractive feature of the QR is the possibility of
gauging the relationship between board gender diversity and
firm performance at different quantiles of the conditional
distribution of the performance variable. We also estimated
our models using the two-stage least squares (2SLS) as in
Adams and Ferreira (2009) in order to compare our results
with theirs.

Our findings show that the estimates produced by the
2SLS approach are potentially misleading, to the extent
that the estimated residuals suffer from non-normality and
heteroskedasticity. Inversely, the QR model appears to be
suitable for our research question because there is evidence
of significant differences in the estimated coefficients
across quantiles, particularly when the Tobin’s Q serves as
dependent variable. More importantly, the board gender
diversity is found to negatively affect the Tobin’s Q when the
latter exceeds its 60! quantile, but have positive impact on the
ROA when the latter is below the 40" quantile. It is thus clear

that the matter of women on boards differs when different
measures of performance are considered. Potential reasons
include the nature of performance measure, accounting
conservatism effects, and the distributional characteristics of
performance measues. It is finally worth noting that the QR
results suggest the complexity of the true relation between
board gender diversity and firm performance, which cannot
be exhaustively revealed by simple linear regression models
even though they allows for controlling the endogeneity
problem.

Our results offer some managerial insights and policy
implications. They effectively support, to some extent, the
business case of board gender diversity, since the presence
of WOCSB is valued (positively and significantly associated
with firm performance) at low quantiles of ROA and there
is evidence that board gender diversity affects negatively
and significantly the firm value at high quantiles of Tobin’s
Q (above 60" quantile). As highlighted by Adams and
Ferreira (2009), in firms with strong governance and in fine
high profitability, WOCB may harm firm value. Our results
seem to confirm this point of view and also to reinforce
the findings of Boubaker et al. (2014) in that increasing the
number of female directors in an indiscriminate way may be
counter-productive. The reason is that not only the number
but also the quality of female directors will be judged by the
firm’s financial community. Note also that the influence of
WOCSB on firm financial performance is not straightforward
as idiosyncratic characteristics and cultural bias (Carrasco
et al., 2014) or national institutional systems (Grosvold and
Brammer, 2011) may play a significant role. Similar to Adams
and Ferreira (2009) and Carter et al. (2010), we do not intend
to provide evidence to confirm or to refute policy initiatives
to place women on the boards or to impose quotas of women
on the boards because the positive impact of board gender
diversity depends on the level of firm performance and the
measures used. Also, the reasons why public authorities
want to strengthen the presence of WOCB should include
other criteria than the firm performance solely.

The results of this study open several avenues for future
research. One can for example extend our study period to take
into account the implementation of the Copé-Zimmermann
law that came into force in 2011. This law requires that 40%
of board members must be a woman from the year 2017.
According to Sraer and Thesmar (2007), 70% of firms listed
on French stock market are family and family-controlled
firms. Therefore, an intriguing topic for future research
would be the analysis of board gender diversity in this type of
firms, while taking into account the specific characteristics
of these firms (e.g., ownership concentration, governance
complexity, and small size). An in-depth understanding of
the relationship between board gender diversity and firm
performance may also be supplemented by case studies or
natural experiment through, for example, the analysis of
the impact of gender quotas on firm’s financial performance
(Ahern and Dittmar, 2012).

10. Il sagit de louvrage de Smith & Smith, intitulé Entrepreneurial Finance, publié en 2004 et réédité en 2011.
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