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The relationship between gender diversity and firm performance has been inves-
tigated using a regression quantile approach for the largest Turkish firms. Overall,
results show that gender diversity has a different effect on firm performance over
the different points of the conditional distribution. Moreover, the type of industry
seems to be important for the sign and significance of the impact of gender
diversity on performance.

Keywords: gender diversity; firm performance; regression quantile estimation

JEL Classification: G34; G30; J16; C10

I. Introduction

The role of gender diversity on firm performance has been
investigated several times in the past. Gender diversity has
been measured using mostly observable diversity, such as
women at top management positions, rather than nonob-
servable diversity, such as education and knowledge
(Erhardt et al., 2003). It has been expected that gender
diversity influences firm performance positively due to
(i) higher creativity and innovation under a heterogeneous
board, (ii) a positive link between diversity and the corpo-
rate image, (iii) the larger sample of qualified candidates
for top positions and (iv) the broader view of the business
environment to reach better decisions. However, because
of diversity if decision-making takes more time, firm
performance may decrease in sectors that require a quick
response to market shocks (Carter et al., 2003; Smith
et al., 2005).
The related empirical literature provides mixed evi-

dence. For example, Farrell and Hersch (2005), Wolfers
(2006) and Campbell and Minguez-Vera (2007) find no
relationship between gender diversity and firm value. On

the other hand, Smith et al. (2005), Carter et al. (2003) and
Erhardt et al. (2003) provide evidence that gender diver-
sity is positively associated with firm performance. This
study also adds to the existing empirical literature by
investigating the role of gender diversity on firm perfor-
mance in the largest listed firms in Turkey using the
regression quantiles (RQ) approach of Koenker and
Bassett (1978) to evaluate the relationship at every point
of the conditional distribution.
The remainder of the article is organized as follows. In

Section II, we discuss data sources and the estimation
approach. Section III presents our findings. Section IV
concludes.

II. Data and Methodology

The data used in this study’s analysis were obtained from
the Borsa Istanbul’s website for the years 2005–2006 from
individual firm-level and summary reports for the firms
listed in the National-100 index.1 For financial informa-
tion, annual financial tables are utilized for the information.

1 The web address for Borsa Istanbul is www.borsaistanbul.com. The data at this website are only made available up to 2008. Data for the
years 2007 and 2008 are not used in this study due to the global financial crisis during that time.
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Table 1 reports the descriptive statistics for 2006 since it
is the year we use for estimation. On average, 9% of the
board of directors of companies in the National-100 index
are female, which is comparable to the 9.2% reported for
the United States (Carter et al., 2003) and the 12.26%
reported for 1000 Fortune firms (Farrell and Hersch,
2005), but larger than the 3.2% reported for Spain
(Campbell and Minguez-Vera, 2007). The percentage of
women in top management positions, however, seems to
lag behind board representation. In addition, most female
top manager positions appear to be in the financial sector
firms. Surprisingly, however, the number of board
positions and the proportion of board positions held by
women are lower in financial sector firms than in manu-
facturing firms.

The analysis is performed using the following model:

PERFi;t ¼ αþ βDIVi;ðt�1Þ þ γCTRLi þ ui;t (1)

In this model, DIV represents gender diversity and is
measured by (i) a dummy variable taking the value of 1
if the top management position changes from a male to a
female manager in the previous year,2 (ii) a board addi-
tions indicator that accounts for a female director addition
to or removal from the board and (iii) the change in the
proportion of female directors on the board, with a posi-
tive change indicating an improvement in gender diver-
sity. PERFi is the change in performance and is
represented by two accounting and one market-based
measures. The measures we consider are return on assets
(ROA), return on invested capital (ROI) and average
monthly return in a year divided by the monthly standard
deviation of returns in the same year. This last measure
normalizes the average monthly return by the total risk of
the return, as measured by the standard deviation of the
monthly returns in a year.3 In other words, we argue that
market performance is the amount of market return per
unit of risk taken. If there are differences in the risk-taking
behaviour of female and male managers/directors
(Jianakoplos and Bernasek, 1998), this normalization

should become important. In addition, the analysis also
uses as control variables (CTRL) the age of the firm, the
size of the firm as measured by the number of employees
and the board size (see Smith et al., 2005).
This study allows 1 year for the effect of gender diver-

sity to have an impact on firm performance for two rea-
sons. As discussed in Erhardt et al. (2003), the impact of a
female manager or a board member on firm performance
is not instantaneous and requires at least a year to make a
difference. Moreover, it is not clear whether women bring
a new perspective that adds value to a firm’s performance
or if rather higher-performing firms focus more on gender
diversity. By using the lagged diversity measure, this
analysis tries to capture the effect of gender diversity on
future performance. In other words, the lagged gender
diversity measure is used as an instrumental variable in
the analysis.
Instead of relying solely on mean regression models,

this study applies the RQ approach developed by Koenker
and Bassett (1978) to obtain a more complete picture of
the relationship between the independent variables and the
dependent variable at different points of the conditional
distribution. To introduce this estimation technique
briefly, let yi (i = 1,…,n) denote the response variable
and x’i (i = 1,…,n) denote a sequence of row vectors.
Let ui = yi – x’iβ(θ) have a distribution function F, where

iβ(θ) is an unknown vector of parameters whose estima-
tion for different values of the θth quantile, 0 < θ < 1, is the
aim of the study. The θth RQ is a vector β̂ðθÞ that solves
the following with linear programming methods:

minβ2Rk

X
i2fi:yi�x0 iβg

θjyi�x0iβjþ
X

i2fi:yi<x0 iβg
ð1�θÞjyi�x0iβj

2
4

3
5

(2)

It is well known that the estimation results of mean regres-
sion models are not robust with respect to outliers and
non-Gaussian distributions. The RQ estimation technique,
on the other hand, is a robust alternative to mean

Table 1. Descriptive statistics for 2006

Firm size Firm age Board size
Number of female
directors

Percentage of
female on board of
directors (%)

Percentage of female
CEOs/GMs (%)

Export
dependence (%)

All sample 2232 35.21 7.72 0.71 9.05 4.88 16.27
Manufacturing 1748 37.33 7.38 0.64 8.21 0.00 25.81
Financial 2340 36.31 8.42 0.62 7.00 7.69 0.00

Notes: Firm size: average number of employees over the 2002–2006 period. Firm age is measured as the number of years since the
establishment year. Export dependence is the average share of exports in sales for the 2002–2006 period.

2 The replacement of a female manager with another female manager is not considered as an improvement in gender diversity.
3 In a way, this measure is the inverse of the coefficient of variation.
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regression models with respect to these issues (Koenker
and Bassett, 1978; Keonker and Hallock, 2001).

III. Results

A quick glance at the empirical cumulative distributions
for the firm performance measures shows that they are not
normally distributed. Furthermore, the normality of these
measures is rejected by the Jargue–Bera normality test. In
particular, for accounting measures, distributions are
skewed with thicker tails.4 Figure 1 presents the plot of
coefficient estimates on the gender diversity measure and
the 10% confidence band at different quantiles. The least-
squares estimates are presented with a horizontal line in
the same figures. While the first column of the figures uses
ROA as the measure of performance, the second and third
columns use ROI and market-based measures,
respectively.
When gender diversity is measured by the CEO

dummy, results show that accounting measures of perfor-
mance decline significantly at the right tail of the

conditional distribution. For market-based measure, how-
ever, the decline in performance appears to be at the left
tail. For gender diversity measures related to the existence
of women on the board, results indicate a worsening at the
left tail of the distribution for market-based measures, and
an improvement around the middle of the distribution for
accounting-based measures. Collectively, the results pro-
vide some evidence that the existence of women on the
board improves the accounting performance for average
or above-average performing firms. On the other hand,
firms with a high coefficient of variation are negatively
impacted by gender diversity. If women are more risk-
averse than men in financial decision-making
(Jianakoplos and Bernasek, 1998), then gender diversity
may lead to lower performance. It should also be noted
that none of the least-squares estimates are statistically
significant in Fig. 1.
As discussed in the literature, industry characteristics

can be important for the performance and representation
of women in top management positions or on boards of
directors and can be different for different types of indus-
tries (Harrigan, 1981; Farrell and Hersch, 2005). Since
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Fig. 1. Estimation results
Notes: In the figure, brq denotes regression quantile estimates; lb and ub represent lower and upper bounds for the 90% confidence
interval for regression quantile estimates. Least-squares estimates are represented by the dashed line and denoted by bls.

4 The skewness and kurtosis coefficients for ROA, ROI and the market-based measure (R_V) are (1.57, 10.75), (–5.12, 38.71) and (0.60,
3.67), respectively.
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about half of the firms in our sample are in manufacturing,
Equation 1 is estimated for manufacturing and nonmanu-
facturing firms separately. To save space, only the coeffi-
cient estimates and the standard errors on gender diversity
are reported in Table 2.
For manufacturing firms, except at the left tail of the

distribution, gender diversity as measured by the CEO
dummy influences firm performance positively for all mea-
sures of performance. Other diversity measures also provide
somewhat similar results. On the other hand, for nonmanu-
facturing firms, there does not appear to be a significant
relationship between gender diversity and firm performance.
Further, contrary to earlier findings, gender diversity causes
the market-based performance measure to be lower at the
90% quantile for nonmanufacturing firms. It can also be
argued that nonmanufacturing firms, especially the financial
sector firms, require faster decision-making and hence gen-
der diversity might be associated with lower performance, as
discussed by Smith et al. (2005).

IV. Concluding Remarks

The role of gender diversity on firm performance is exam-
ined for the largest firms in Turkey utilizing the RQ

approach. Results show that gender diversity has a different
effect on firm performance over the different points of the
conditional distribution. For accounting-based measures,
results provide some support that gender diversity improves
performance for average or above-average performing
firms. Furthermore, firms in the manufacturing sector that
do not require quick decision-making respond positively to
gender diversity, while firms in nonmanufacturing sectors
either show no response or negative response.
For future research, based on the availability of

data, this study should use Tobin’s Q as another mea-
sure and investigate the role of gender diversity with
more current data. Moreover, it would be interesting to
investigate the role of risk-aversion differences of
women and men at different sectors on the findings
of this analysis.
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