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Abstract:

The detection of discrimination on boards of dioestis an interesting issue in the study
of labour market inequalities, since the preseri@dscriminated group would be
especially scarce and tracking the possible canfsgiscrimination would be easier in
the last steps of a professional career. Identifyire types of discrimination is a key
issue, because they are usually mixed and distbstekde presence of other elements. In
order to disentangle the different causes, an erease such as Spain, where the
percentage of women on boards ranges from 6.6%6%6,8%ecomes especially

relevant.

In this study, discrete variable models are usegktionate the proportion of women on
the boards of directors of the largest Spanish emes in 2005 and 2008. Some signals
of discrimination have been identified. We havendevidence of the dynamics of
Becker's model ofaste-based discriminatioms time and competition can act in favour
of women’s presence on Spanish boards. Therel@bbycompanies in which the
homogeneity of the board prevails. This could aislicate traces of taste-based
discrimination. When there is additional informati@bout women'’s individual
characteristics (i.e. family-based firms, coop&es), statistical discrimination is
reduced. Finally, we have detected the presenceropanies that can systematically
underestimate the abilities of women to fill thpssitions, a situation that tends to
disappear when the companies already have fenraletalis. We interpret this
contagious factor as a signal of mistake-basedidistation.

Key words gender discrimination, corporate governance, boadirectors, glass

ceiling.
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1. Introduction

The causes of discrimination in the labour marketsain an open issue where no clear
evidence has been found to favour one theory attwvethers. In fact, the
characteristics of the different types of discriatian, such as the well-known taste-
based discrimination (Becker, 1957) or statistitatrimination (Phelps, 1972), are
usually mixed as well as distorted by elementsegfagation (vertical and horizontal)

in the labour market. In order to disentangle tifieibnt causes, an extreme case

becomes relevant.

In this sense, the study of women’s presence ordbad directors, being the last step
in a professional career, is especially interestimghe presence of a discriminated
group would be especially scarce and the trackdssible causes of discrimination
would be easier. Some studies (Adams and Fer&6(s}; Carter et al., 2003; Farrell
and Hersch, 2005) have addressed the differenggenider and race compositions of
boards of directors, although none of them havenected these differences to the

existing theories of discrimination.

Given the purpose of distinguishing the causessafriination, the Spanish case
becomes especially interesting. Spanish societyrhdgionally relegated women to a
secondary role in the labour market. This causesessocial stereotypes that could lead
even nowadays to taste-based discrimination. Ity évdence shows that, although
women’s participation in the labour market haseased steadily in Spain from the end
of the 1970s until the present day, this same asgés not observed in director
positions and, especially, on boards of directdhais, although the 2006 data show that
women’s participation in the Spanish workforce 284} their participation in executive
occupations is around 32%, while they are betwasng% and 8% on the boards of
directors of the largest companies. In fact, thgpprtion is one of the lowest among

developed countries.

This low women'’s representation on Spanish boafrdéectors, especially when
compared with the proportion of women executives, loe considered as an indicator
that, in the Spanish labour market, there musbbeeskinds of discrimination. In fact,
identifying their causes is a key issue, becauséyibe of existing discrimination would

provide different conclusions about how to obtagreater presence of women on the
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boards and even about whether it is actually del&irt@ increase their presence.
Therefore, the objective of this paper is to findicators of the existence of
discrimination against women on the boards of d¢iinescof the largest Spanish
companies, through the analysis of observable fiactors related to their presence on
the boards and their possible relationship withdifferent types of discrimination

provided by the literature.

In this paper, we analyse the composition (bothd@5 and 2008) in terms of gender of
the boards of directors of the top 1,000 Spanishpamies with the highest operating
revenues, thus expanding the number and the typmsrgpanies in the sample
compared with previous studies. The number of alel observations, as well as the
discrete nature of the variable object of this giadlows us to use discrete outcome
models, from which it is possible to estimate thabability that a director position will
be held by a woman, according to the charactesistithe company. The results

obtained in this paper allow the identificationsggnificant indicators of discrimination.

In this sense, the highest proportions of femaleatiors are found in family-owned
firms, cooperatives and, in general, those comganighich the shareholders have
great power when hiring directors. This can be wared as an indicator of the
existence of the so-called statistical discrimmatsince, as the company has easier
access to individual information about the boantdidates, women seem to be less

exposed to being judged according to the averagecteristics of their group.

Other characteristics, such as the board sizeedetrel of risk of the company, could
indicate a taste-based discrimination in certamganies that have a preference for
homogeneity on the board, according to which wome@nésence could be seen as a
distorting element in the decision-making procéss$act, homogeneity would be a
consequence of the CEQO'’s search for a friendlydoaorder to avoid risk to his/her

position (Adams and Ferreira, 2007).

Additionally, the greater presence of women foundlder firms and in more
dynamical and competitive sectors may well be aifestation of the dynamics of the
Becker model, which would predict that time and keaicompetition will make
discrimination disappear in the long run. In faghen we monitor the evolution of the

companies in the sample, we observe that the hipegrresence of women on the
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board in 2005, the lower the probability of goirenkrupt in the following three years.
Besides, the new model estimated for the gendeposition of the boards of the
remaining companies of the original sample by RO@8 shows that the firm age
influence fades away, as would be expected ifdfiect was a consequence of Becker’s

discrimination.

Finally, we find that barriers encountered by wonretheir access to the board of
directors are reduced if other females are alresdiye board. This latter result can be
linked to the existence of mistake-based discritmmaaccording to which women’s
skills would be systematically underestimated. Thghlights the benefits of
incorporating women into the boards in order toméeiate stereotypes on women'’s lack
of leadership skills or on their lack of competivnpulse in comparison with men, and
thus would contribute to a better evaluation of¢beicula of female candidates in the
process of hiring directors.

The rest of the paper is organized as followsh&ngecond section, evidence of the low
representation of women on the boards of direcb&panish companies is studied,
comparing it with Spain’s surrounding countriesi amce this evidence of low-
representation has been found, an analysis obgdsiple causes is carried out. In
section three, the sample and methodology of sagnalie described. In the fourth
section, the independent variables latterly usegegsented. The discrete outcome
models used to estimate the probability of a dinebeing a woman are presented in the
fifth section, while the sixth one presents thailtssand studies the effects that
companies’ features have on this probability, asiaty the implications that these
results have in terms of discrimination. In theesdgt section, the sample is updated to
2008 in order to find more evidence of Becker'sdmination and confirm the

robustness of the results. Lastly, the eighth seaoncludes the paper.

2. Analysis and implications of the low representadn of women on the boards of

directors of Spanish companies

2.1. The infra-representation of women on Spanishdards of directors

In order to justify the low representation of womerthe highest executive positions
and on boards of directors, numerous studies lawadfevidence of many difficulties



and obstacles to the professional developmentamgtion of women. This
phenomenon has been nantieel glass ceilingmeaning an impassable wall or barrier
made up of procedures, structures, power relatlogigefs or habits that complicate a
woman'’s access to high directive positions (Momisbal, 1987; Powell and
Butterfield, 1994).

According to data from the Spanibtstituto de la MujeWomen'’s Institute) for the
fourth quarter of 2006, women represent 50.57% @f3panish population, 42.26% of
the active population, 40.85% of the employed patpoih and 57.82% of the
unemployed population. In terms of their participatin the labour market, the

majority of women hold administrative positions &%), while they also have a
considerable participation in scientific and indetual professions (52.9%). The
presence of women in executive positions of conggaand the public sector is 31.76%,
according to data from tHastituto de la MujeWomen'’s Institute) for the same
period, but vary depending on the type of compaimgrefore, while the major presence
of executive women is found in companies withoupkayees (45.06%), or companies
with fewer than 10 employees (27.14%), the lowespe@rtion corresponds to

companies with 10 or more employees (22.3%).

Although the proportion of women in executive piosis is rather low (31.76% on
average), the percentage of females on boardsegftdis found in the available
consultant reports (around 4%) is even lower, wipigimts out the existence of infra-
representation on the boards of directors. An examwipthe low representation of
women on the companies’ major decision-making sdeas appeared in a series of

report (see Table 1).

[Table 1]

In the case of Spain, the scarce presence of womés boards of directors is clearer
when compared with other European countries. Spasma lower percentage of
representation on boards than those countrie®titaipy the top positions in the

international field, and it does not progress atghce of its closer neighbours.

Thus, according to the CWDI (2002), Spain has 4ié&3tale representation on boards
of directors, only ahead of Japan’s 2%. Accordmg&thical Investment Research
Servicies (ECODES, 2004), Nordic countries (Norwaweden and Denmark)



appeared as global leaders, and only Italian, Boese and Japanese companies have a

lower female presence on their boards than Spéinnsk.

In the 2004 European Professional Women’s Netwookikbr, Spain was in thelow-
goinggroup, with a female representation of just 3%iclis the same figure as
Belgium, and only ahead of Italy with 2%. The Hekr& Strugglescorporate-
governance study of 2007 on the boards of someBBOrope’s top listed companies
showed that the worst countries regarding gendersity on boards are (in this order):

Portugal, Italy, Spain and Belgium.

Nevertheless, the above-mentioned reports aregihtd a descriptive analysis, thus
giving up any effort to explain exactly what cauSgmnish companies to fail to reach
the levels of other developed countries in termgepfder diversity on boards of
directors. Additionally, the majority of them am@ctised on companies listed on the

stock market, or in a quite reduced sample ofdhgelst companies.
2.2 Causes of under-representation

Distinct groups of explanations could be behind tbw representation. In the first
place, there are differences between men and woma¢tead to different professional
profiles between them and that causes women ircéses to fit with the profite
searched on the candidates to hold a position@bdhard of directors. So, in
accordance with companies’ standard criteria, mashen would be excluded from the
pool of potential candidates to hold these posstidine second explanation is related to
the well-knowntaste-based discriminationn this sense, if the company considers the
admission of women to its board of directors tdhaamful to its performance (they may
consider that there are non-pecuniary or psychstsdoom working with them), the
individuals who decide the composition of the boaalild prefer either pay or forfeit
income to hiring women (Becker, 1957). The thirghlaxation is calledtatistical
discriminationby Phelps (1972) and it occurs if women are judagszbrding to the
average characteristics of their group and noherbasis of their own personal
characteristics as an individual. Finally, it isspibble that women'’s ability to hold these

! Generally, candidates to become part of the bofdirectors are demanded to have, among other
prerequisites, an elevated previous experiencesifipns of responsibility in departments such as
production and finance, whereas the heads of atfears like human resources or marketing, where ther
are a greater presence of women, are not consitetbd same degree as possible candidates toyeacup
director position.



positions is systematically underestimated, ortheowords, there could eistake-

based discriminatioim respect to women'’s skills (Wolfers, 2006).

With respect to the first group, among the factbeg explain that there are fewer
“potential” women than men to hold a seat on thartdothere are some explanations,
such as the existence of some segregation fathatstend to place men in financial or
more technical positions within the production ms& Bertrand and Hallock (2001)
state that there are also unobservable differefatdsast to the econometrician), such
as a relative lack of long-term career commitmendg women possibly induced by
lower wages. Other not directly observable factwesa greater taste for fringe benefits
or good working conditions, family responsibilitiggt, in many cases, unlike men,
interrupt the development of the professional dtgtiof the female worker or the
anticipation by many women of the glass ceiling thraves them to sacrifice their
professional development in favour of their faniitg.?

In this case, the limited presence of women ondmaf directors would not be due so
much to gender discrimination in the selection pescof the board members as to the
existence of socio-cultural obstacles in the stégegding up to the professional
promotion of women. This is why we call this seeaplanations theeduced pool of
women candidatedNevertheless, once a woman has reached the gfdop

executives, it is reasonable to assume that suchsenvable differences are minimized
and that men and women are likely to be similarlawith share a high level of job
motivation and high career ambitions, so additiamaaises must be explored to explain

this acute under-representation.

In the case dfaste-based discriminatioif the only reason for its appearance is the
existence of prejudices among those responsibledaring board members, this will
imply a clear economic cost for the company siasdt includes spurious hiring
criteria, it would be renouncing the selectiontadge candidates best prepared for the
position, independently of their gender. Thus,Bleeker theory predicts that the
discriminatory practices of those companies thatgsmot to work with women than to

suffer the subjective costs of including them iaitforganization would suppose higher

% Therefore, according to data from the Institutdiger in its fourth quarter of 2006, of the totalmber
of inactive persons who do not search for employtrder to family reasons, 97.04% are women, with
women also requesting maternity/paternity leavedr85% of cases.



costs, in terms of loss of efficiency and lower &fés, than those of companies that do
not discriminate. This way in a perfectly compgstmarket the companies that
discriminate would not survive in the long-termeitfore, time and competition among
companies would finish by solving the problem da thscrimination. In spite of the
numerous critiques to this theory and that, 50 yaéer the publication of his book,
time does not seem to have solved the problemsafidiination, Heckman (1998)
argues that this prediction may not be false. i, faccording to this author,
discrimination will only disappear in the preseméeompetenceand even then it may

take decades to fade out of the labour market.

Another type of behaviour that is occasionally fowm boards of directors (Pearce and
Zahra, 1992) and that could be generating this dfmkscrimination is the existence of
a bias towards the homogeneity of the group, censig heterogeneity in the heart of
boards as a potential source of conflict and dfadifties in decision-making processes.
In this last case, there could be agency costsetefrom the CEO’s dominance over

the main decision-making organs in companies (Hiennaad Weisbach, 1998).

According tostatistic discriminatior(Phelps, 1972), the company who seeks to
maximize the expected profit will discriminate agaiwomen if it believes them to be
less qualified on average than men and if the @gaining information about the
individual applicants is excessive. Although thas tiave some economic rationality, it
can also include some inefficiencies, as the aigrreference for male over female
candidates might not only stem from the employprévious statistical experience with
the two groups, but also from the prevailing samidal beliefs about the abilities of

women and from prejudices toward them in the sgciet

Finally, mistake-based discriminatiaa surely inefficient since the biased knowledge
has its roots in stereotyped profiles of men ancheso that have no real and objective
basis. Therefore, if the low representation of woroe the board were caused by this
type of discrimination, the companies would beficednt in their resource allocation,
which has a clear cost for them. In this kind afocdimination, we can also find other

focuses likamplicit discrimination(Bertrand et al., 2005), according to which the

3Specifically, Heckman states that only if the sypiflentrepreneurship is perfectly elastic in thieg-
run at a zero price, so entrepreneurs have no iacorapend to indulgence their tastes, or if tlagee
enough non-prejudiced companies to hire all womélhdiscrimination disappear from Becker’'s model.
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attitudes or implicit or unconscious feelings of #avaluators of different candidates can
include a discriminatory bias against women althotingir explicit feelings or attitudes
could be just the opposite of discrimination.

The reduced pool of female candidates could impdy the number of women prepared
to hold a position on the boards of director woubd be equal to that of men.
Nevertheless, considering that the population ahew executives (31.7% as reported
by the Instituto de la Mujer) is a good proxy ofaditors’ eligibility, a proportion higher
than the actual 6.6% should be expected for womme'sence on boards. Therefore,
the important gap found between these figuresiistipg out the possible presence of

some kind of discrimination.

In fact, if there was taste-based discriminatiothm sense of Becker (1957), one could
expect that, as long as it would imply a less-&dfic performance, the effect of
competence and the passing of time would redude tihis sense, the percentage of
women on boards should be higher among older colmpanhere inefficient
companies have disappeared, than among youngerwinee not enough time has
passed to remove them from the market. Additiondtiys effect should be enhanced in
the more dynamic and competitive sectors of theeery, where competition
accelerates the crowding out of the inefficient pames. These effects could also be

present in the productivity and profitability oftltompanies.

Another channel for discrimination against womeunldarise as a consequence of the
search for homogeneity within some boards of dimesctThis way, some companies
may value their board members being similar endagitcelerate the process of
decision making. This is especially valuable if toenpany is confronted with a risky
environment where the sooner decisions are maddyetter. This preference for
homogeneity is also clear when the board sizensiderably reduced. In these cases,
the penalization of diversity may reduce womentspnce on boards as they can be
seen as a disturbing element in an otherwise unifarvironment. Nevertheless, this
taste-based discrimination, although conscious, In@a¢ some economic rationality, so

this would not disappear with the mechanism of reacompetition.

The presence of statistical discrimination woulglythat, in those cases where

nomination committees for boards of directors heawme additional information about



candidates, women'’s presence is substantially hidfloe instance, that could be the
case of family-based companies, where family owhaxe a better knowledge of
female candidates belonging to their family. Thisvents them from being assigned
some kind of average of a female group. On theraontwhen the appointment of a
new director has to be taken as a result of a comise among different shareholders,
as is more common in larger and listed compantaisscal discrimination would have

a greater role in preventing women from reachirgglibard.

Finally, if unconscious stereotypes bias the paroef women'’s abilities, as in the
case of mistake-based discrimination, this biaslavtand to disappear if more women
are already on the board, since direct contact pettple of the discriminated group
could reduce the effects of social stereotypespaepidices (Bertrand et al., 2005). In
fact, Farrell and Hersch (2005) suggest that th&texce of women board members can
have an influence on attracting other women tdtteard, either by the nomination of
professional colleagues or by applying pressuithabthe company maintains its

demand for female board members.
3. Data selection and descriptive statistics

The present study is focused on the Spanish comparose operating revenues
exceeded 100 million euros in year 2003, accortbrthe SABf database. We have
chosen to analyse the largest companies givenhégpiconstitute a clear business and
social reference. Additionally, this criterion cesponds with those used in other
countries that usually monitor the diversity on ftafsaas an indicator of good corporate
governance, which facilitates a comparison withr@umding countries. Also, this is the
criterion of economic literature for analysing disi¢y on boards. For example, Carter et
al. (2003) usé&ortune1000 companies as their sample, while Farrelltdewsch (2005)
base their study oRortune500 lists, as do Adams and Ferreira (2004).

4 SABI (Analysis System of Iberian Balances) is salase that contains general and financial
information about more than 800,000 Spanish congzaiihe information is obtained from distinct
official sources, Mercantile Registries, BORME, spapers, etc. and is updated periodically. SABI is
distributed in Spain binformaandBureau Van Dijkhttp://www.bvdep.com/SABI.html
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The search showed a total of 1,148 non-financiaianies once closed-down ones
had been eliminated. These companies had, in 2083 million employees,
representing 10% of the Spanish total workforcesyTivere also 65% of the companies
with more 5,000 employees, 40% of those with mbast1,000 and 30% of those with
more than 500. Their aggregated operating reveraseaguivalent to 65% of the GDP
and accounted for 78% of the return of the Spatushpanies.

Information on the board members of companies Wssabtained from the SABI
database, updated in June 280&vertheless, in some cases, it was necessary to
complete that data with information obtained fralesffrom the Mercantile Registry,

e-Informa database, and companies’ annual repodtsvabsite<.

In order to determine the gender composition ofatbard, the first names of the board
members’ were examined. Institutional board seels by other corporations were
excluded, since they are represented by a chagggp of individuals whose identities
and gender are unknown. That is, to measure théeuai women board members,
only individual direct members were counted. Sithexe are only 633 institutionally
held board positions out of the 6,636 (9.54%) mtibp 1,148 companies, the exclusion
of these seats from this study has a relativelytdichimpact on the proportion of
women on the boards of directors of these comp&riesis, by focusing the study on
the measurement of the presence of individual ferhaard members among individual
direct members of the board, 63 companies werdraiied, given that their boards of
directors were entirely formed by institutional banembers, reducing the final

sample to a total of 1,085 companies.

® |ZAR was also eliminated for being in a liquidatiprocess and so was EMYTEC Coop. Valenciana,
since, according to the annual accounts of the Qamitynof Valencia Cooperative Registry, their
operating revenues in 2003 did not exceed 100anikiuros.

® An alternative way to obtain data about the coritjaosof boards of directors is the use of surveys.
However, survey data has low response rates thidd coastically reduce the base of analysed
companies. Furthermore, as Carter et al. (2003)esigsurvey data would likely be biased towardého
firms wishing to “showcase” their diverse boards.

" In order to determine the composition of the bearfidirectors of the company C&A Modas, S.L.,
which was not included in SABI, we looked for ittlee Registro Mercantil Centrdfiiles.

8 Additionally, under the hypothesis that the petaga of women among the total individual direct
members is, or should be, approximately the santieaa$ound among the total administrators, it $tiou
not produce significant biases to exclude institogil board seats in the calculated percentagentdlée
participation on boards. In this sense, anecdefdkbace indicates that these institutional posgiare
also usually represented by men, which can be qaady the fact that the percentage of female
representatives should not significantly diffemfréhe percentage of women on boards of directotiseof
companies that are represented.
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In addition, the functions of Commissioner (comigg; Manager/Administrator,

General Manager and Secretary of the Board wemarelted from the board of

directors since these, by a general rule, do nalifguas board members when identified
by SABI*® The study holds as board members the functiofsesfident, Vice-

President, Executive Director, Administrator, Jéaministrator (Member of the

Board), Sole Administrator and Other functibngn reference to the boards of those
companies in which a sole administrator represtet®oard of directors, in the absence
of a complete board, these companies are countadbaard formed by a single

individual within the universe of board directoepresented in this study.

With regard to the characteristics of the boarddictors (Table 2), we conclude that

only 6.61% (397) of individual board directorshigfghe 6,003 in the top 1,085 Spanish
companies are held by women, according to data fname 2005. The average number
of direct members per board is 5.53, of which dhB7 correspond to women, and only

255 companies (23.5%) include at least one womaheinboards.

[Table 2]

4. Independent variables

The independent variables used in our models waaiedsize, if it is a family-based
firm, if the firm is listed on the stock marketgetdegree of independence of the
company with regard to its stockholders, firm simen age, firm profitability,
productivity by employee, firm risk and indebtneaso. Additionally, the association
form of the company and industry control variablese included. Descriptive statistics

on these variables are shown in Table 3.

[Table 3]

In order to take into account possible differerem@®ng industries, the companies have

been grouped into industry classes based on therstassification by Spanish Stock

° Corresponding to a unique firm: Autopistas deBAtico, S.A.

19 According to the information given Bgforma

' Sych as the Treasurer and those on the goveroiml® of three cooperative companies: COFARES,
COREM and ANCOOP.
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Markets (Bolsas y Mercados Espafioles (BME)), addstry fixed effects based on

these classificatioféhave been included.

Board size is measured by the number of individirgct members on the board. We
have also included the square of this variabl@ke into account possible non-

linearities.

Three dummy variables have been included: famiseddirm, listed company (quoted
on a stock market) and cooperatiVén the case of the family-based firm variable, the
dimensions of ownership and power have been usaak@ssification criterion (Gersik
et al, 1997). Thus, a company is considered a familytdsm when various members
(at least two) of the same family hold seats orbiberd of directors and/or a significant
part of the shares of the company are possessttsame family? When a company

is a subsidiary or forms part of a family groupt ba member of the family is part of

the board of directors of the company, this compamot classified as a family-based
firm if the family is not directly implied in its anagement. For the verification of the
family character of these 1,085 companies of tt@yaed sample, we have had the help
of thelnstituto de la Empresa Famili&it (Family Business Institute), which has made a
list of the possible errors or omissions that Haeen committed in our classification.
The final inventory offers a total of 244 familyg®d firms, which represent 22.5% of

the studied sample.

The shareholders’ control in the company is meashyethelndependence Indicataf
Bureau van Dijk Through its Database of Ownership, an indicaarsied to measure

the degree of independence of the society in cgldt its shareholders. The

2 These six sectors are the following: Oil and epe@pmmodities, industry and construction; Consumer
goods; Consumer services; Financial services aaldestate agencies; Technology and
telecommunications.

'3 The inclusion of the cooperative variable againstremaining types of companies is due to the fact
that, between the 1,085 Spanish companies stutliedepresentation of women in the governing organs
of cooperative companies is greater than in angrdifpe of company (i.e. public limited companies,
limited liability companies). Cooperatives represed 7% of the sample, similar to the proportion of
Spanish firms according to the Spaniisétituto Nacional de Estadistiche cooperatives in the sample
account for 7.41% of the total employees of Spaomperatives in 2003, and they are the 11.85%eof t
cooperatives with more than 250 employees.

% For those companies with a sole administrator; taam be considered as a family-based firm when the
family (at least two members) possesses a signifigart of the shares of the company, and when the
function of Sole Administrator is held by one membgkthe family.

'3 hitp://www.iefamiliar.com/
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Independence Indicator of BVDis designated as A, B, C and U. In order to ineltite
variable in the model, it has been categorized watlaes of 1 to 6, where 1 indicates
the lowest grade of independence (C) and 6 theskigiA+).

The analysis of firm size is difficult to implemdn¢cause of the need to quantify it
numerically and also because of the multiple wédydefining it*” McMahon (2001)
evidenced the advantages of a single quantitatiterion over the qualitative. In this
study, we have chosen a hybrid definition based tattor analysis of the three most
commonly used variables (number of employees, &stséts and operating revenues).
In order to avoid unusual results in one year distg the measure, we have included in
this analysis the values observed in 2002 and ZD@8results of the factorial analysis
can be found in Table 4, where two factors have lea¢racted. The main factor can be
interpreted as a measurement of firm size becausa linear combination of the six

variables used in the factorial analySis.

[Table 4]

Two ratios have been selected to measure firmtpiwlity: the mean of the return on
assets (ROA) for the years 2001, 2002 and 2003puated as the net income divided
by the total assets, and the mean of the prodtyctiyiemployee as the ratio of

operating revenues (in thousands of euros) peraraplfor these years.

We have chosen two alternatives for the risk assumyehe companies. The first of
these variables is the average of the company&bimess ratio for 2001, 2002 and
2003, measured as the long-term debts of the coyrghaided by the share capital plus
reserves. The second alternative considered igdllagility of the profitability,

'® The indicator is built as follows: the A indicaienotes the maximum independence degree and it is
assigned when there are no shareholders registétfedirect or complete ownership equal to or highe
than 25% of the capital. It is also divided into,A%or A- based on the criteria that the higherrbenber
of shareholders, the more difficult it will be tordrol a company. The B indicator is applied to
companies in which none of the registered sharehsldossess 50% or more (direct or total) of the
company’s equity; again, this is classified as B-ar B- depending on the identified number of
shareholders. The C indicator is applied to a cowpdth a registered shareholder who has more than
49.99% (direct or total), and also if a source é¢atks that there is a final ownership. Lastly,ititkcator

U indicates an unknown degree of independence.

" The most utilized quantitative criteria can beaaged in the following order (Osteryoung and
Newman, 1993): number of employees, annual saltd,dssets, organizational structure, power in the
sector, etc.

'8 The second extracted factor is directly correlatéti operating revenues and assets, and negatively
correlated with the number of employees. This ctaéidin approximation of the productivity and, iotfa
the correlation between this factor and the vaeiablproductivity that we have used in this stugly i
higher than 90%.
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measured by the standard deviation of the annu@ 8&nputed in the period between
1991 and 2003.

In the case of financial variables (profitabiliproductivity, risk and indebtness, as well
as firm size), they have been lagged a minimumvofytears to reduce the risk of
possible endogeneity between these variables amaléerepresentation. In this way, we
can speak about causality in Granger’s sense ima&uway that financial variables could
cause the distinct proportion of women on boarddireictors, and not the other way

around.

Another variable that can be used to characterfgerent attitudes toward the presence
of women on boards of directors is the firm agee Tirm age is introduced in the model
in logarithms because the main differences areaggdan the first years of the

company.
5. Modelling women'’s presence

The gender of a director is a binary variable thkés the value “0” if he is a man and
“1” if she is a woman. As the dependent varialgiei$¢ binary and all the independent

variables X, ) are referred to the whole company, and thereforemon to all its

directors, a grouped probitodel could be specified, whepewill be the probability of

each director being a woman.

An alternative specification, appropriate here gitlee low frequency of women
directors, would be a Poisson regression modelrevtine boards are the observations

and the number of female directors of the bdg)ds the dependent variable.

The presence of more companies without women anfltbards of directors than those
that could have been expected from the unconditjpmdpabilities for the Poisson
distribution can be incorporated into the modethmry specification of a zero-inflated
Poisson model. In these models, we differentiaterdsen cases in which, with a
probabilityq, the possibility of appointing a woman to the labaf directors is not even
considered (taste-based discrimination) and thosénich women are considered. In
the latter case, other factors could come into icd@nation and the probability of

appointing a woman could be determined by the Boissodel mentioned above. This
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type of model, therefore, could imply that thera igreater number of companies
without women than that described by a sinfpdeésson model. The parametgcould
be considered as an approximation of the probpbiiat a company prefers not to have

any women on its board.

A second alternative to explain the observed ovsgpeatsion of the number of direct
female members of the board variable is the miskals=d discrimination based on
stereotypes about the ability of women to hold pmss on boards, implying a higher
rejection proportion of women during the selectwacess because their professional
skills are underestimated. If this were the casgtwe could find is that, once a
woman enters the board, it tends to reduce thesterydto prejudices in the evaluation
of her abilities so it is easier for those comparngeappoint more women to hold other
positions. In this case, the gender of each memibgye council would not be
independent from other members, but insteadrdagioudactor makes the presence of
women on the boards more possible if there aradyrezomen on it. This said

contagioudactor can be estimated via a negative binomidtiigion.

In this negative binomial model, parameterallows us to quantify the grade of over-
dispersion of variablg (the greatew , the greater the variance will be with respect to
the mean). In this way, & = 0, the negative binomial becomeBa@sson distribution
(equal mean and variance). Howevergi# 0, then there is a contagious effect, that is,

having a positive case makes it more probable ve bther positive cases.

Lastly, in order to test which of these two effgatsvail, taste-based discriminatiam (
obstacle) or mistake-based discrimination, (nfection), we estimate a zero-inflated
negative binomial model that allows the specifimatof both parameterg:anda . If q

is zero, the model is transformed into a negatiwerbial; meanwhile, ifa is equal to
zero, it will become a zero-inflated Poisson. A suamny of all these models is presented
in Table 5.

[Table 5]

Likelihood ratio tests confirm the existence of pdespersion of the number of women
on the boards of directors, and both zleeo-inflated Poisson model and the negative
binomial model are preferable to the simple Poisegmnession model. Finally, the

analysis of the zero-inflated negative binomiabat us to conclude that this model is
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superior to the zero-inflated Poisson, but it is Imetter than the negative binomial
model (in fact, we obtain the probability of an taude,q, very close to 0), that is, the
contagious factor is able to explain sufficientlg bbserved over-dispersion.

_ Zero- Inflated .
Negative _ Zero- Inflated Poisson
i . Negative - . - .
Binomial _ ) Poisson GroupedProbit
Binomial

From the comparison of the estimated models, wecoanlude by saying that there are
signs of an underestimation (mistake-based disngation) of women’s skills when
considered for positions of responsibility on tleatuls, which implies that companies
would be inefficient in terms of utility (the resmes are used in an incorrect manner).
This implies that companies may be inefficientppainting their directors, since,
actually, if the companies eliminated that biasyttvould appoint more women to their

boards of directors.

[Table 6]

6. Analysis of the results

Estimations of the models by maximum likelihood presented in Table 6. In all of the
models, two estimates have been presented. Thefitisem includes all of the
independent variables considered, while the secoed have been obtained by
eliminating one-by-one all the non-significant \adnies in terms of the individual
likelihood ratio test until obtaining a model witinly those variables that are
statistically significant. From the model tests;tsas thaNValdtest or the likelihood

test, we can conclude that the estimated modetgideshe behaviour of the dependent
variable (the proportion of women on boards of ciwes) even at a 1% significance

level.

In regard to the independent variables that a@lfifiound to be significant, it can be
observed that they are always the same in all tbegsed models (except the listed
company variable that is replaced by the firm $twrehe negative binomial models).
They all also have a very similar effect on theatefent variable, as could be seen in a
sensitivity analysis (see Figures 1 and 2, andél@phlwhich is a sign of the robustness

of the results in terms of the chosen functionalcdpcation.
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As we have previously commented, since the themlesirguments focused on the
characteristics of women’s labour offer (which wavé called the reduced pool of
women candidates) cannot explain, on their ownijrtiportant gap found in women’s
participation on Spanish boards of directors, winging to interpret the sign and effect
of the explanatory variables we will try to stdte trole played by the distinct types of

discrimination against women.

Thus, firm age has a positive relationship to trepprtion of women on the board. This
may well be a manifestation of the dynamics ofBleeker model ofaste-based
discrimination The fact that older companies have more wometh@in boards seems
to indicate precisely that companies that haveigedvand are therefore the most
competitive ones are those that have integrate@ whioersity into their boards. Time
and competition seem to be playing, at least paatlyimportant role in favour of the
elimination of taste-based discrimination thataséxd only on prejudices.

[Figure 1]

Furthermore, as well as prior studies suggestiagittdustry is significant in explaining
the presence of women on corporate boards (FrgxellLerner, 1989; Harrigan, 1981),
we have also found these industry effects. It tautsthat industries with a higher
presence of women (Financial services and realeeatgencies, Consumer goods and
Consumer services) are service-oriented, laboensive industries that are precisely

those considered more dynamical and competititeerSpanish economy.

Additionally, it can be observed that the numbemaimbers of the boards of directors
is effectively a significant variable, in which arcrease in board size implies an
increase in the proportion of positions held by veormas it has been documented by
Carter et al. (2003) and Agrawal and Knowber (200he negative sign in the variable
squared board size means that the increase inzinefsthis probability is reduced as
long as those boards begin to be large enougleftrer a maximum is reached at 16—
17 members (see Figure 2). This behaviour can atelithat there are companies that
have a preference for homogeneity, which leads ttoepnefer small and homogeneous
boards instead of large and heterogeneous ones, thia latter could have a high cost in
terms of reaching agreements. This can signal@mation towardgaste-based

discrimination
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[Figure 2]

The results also show that thisk, measured as the standard deviation of the ROA
between 1991 and 2083helps to explain the different proportion of wontrectors.
Given the sign of the estimated coefficient, we aHimm that companies with greater
uncertainty in their results are those in whicis iess probable that a woman is a
director (see Table 7). This result is in accor@anith Adams and Ferreira (200%),
who interpret it as empirical confirmation kiéinter's hypothesi€1977)?* Another
possible explanation is self-selection. In thisssenhere is solid evidence to argue that
women are more risk-averse than men (Jianakopld8amasek, 1998); therefore, one
could argue that women are less willing to workdompanies that offer a salary too
exposed to risk. In our opinion, since companigsosed to higher levels of risk usually
need a quicker and easier decision-making protesgvalue more the homogeneity of
the board. In the context of boards of directonsiclw are usually composed of men,
some of these companies can consider women agsuabitig) element and high
uncertainty could cause them to recruit a highepprtion of men. This preference for

homogeneity can be interpreted as an indicattaisie-based discrimination.

Nevertheless, the variable that has the greateséimgn the presence of women on the
boards of directors is family-based firm (see Tak)leDifferent authors maintain that
family-based firms offer women abundant opportesitand advantages in their
professional career (i.e. Cole, 1997), although tbsult can be caused by the tendency
to favour family ties, independently of gendertha time of promoting directors, which
implies that women have fewer barriers to beconaitigard member. In fact, this could
be indicating the existence sifatistical discriminationsince when a woman is judged
on the company to which her family belongs, it se¢nat the hiring decision is
dependent more on her individual characteristias thn the average characteristics of

her belonging group. This might help her to avtid incorrect judgments that she

¥ However, significant effects have not been founrtiie risk measured through the variabtebtness
ratio (2001-2003).

% Nevertheless, Adams and Ferreira (2004) useddlagility of stock prices as an approximation aé th
uncertainty in the results.

2L According to Kanter’s hypothesis, when uncertaisthigh, explicit pay-for-performance contracts ar
too costly and therefore the organization trustsenio the homogeneity of the group as a way to ensu
the achievement of its objectives. This meansititantive pay and group homogeneity are somehow
substitutes and, therefore, the variability in ktogturns (or the uncertainty as a proxy for thst af
providing formal incentive schemes) and the divgnsithin the board have a negative relationship.
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would face otherwise and that stem from stereotygesting prejudices or the social

undervaluing of women’s work.

Cooperatives are another exception to the scassepce of women on boards of
directors (see Table 7). These results can be iegoldy the practice of these
companies to represent their partners on the bdéid.way, when women are valued
by their own partners on the basis of a democratimg procedure (one member, one

vote), they have fewer barriers to becoming a baagchber.

The family-based firm and cooperative variablesralated, at least partially, to the
ease of partners or shareholders of the compaaggoint directors. When shareholders
have more control over appointing members of therdhovomen obtain access to the
board more easily. This is confirmed by the infloethat the independence indicator
possesses. Therefore, it can be observed thatgshgbwer the shareholders have in the
company, the smaller is the probability for theedtors of being women (see Table 7).
Carleton et al. (1998) and Gillan and Starks (200@Yypret the sign of this variable as
an indicator of the possible existence of extepmassure coming from the shareholders
in demand for a greater presence of women on thedboGiven that in Spain the
presence of activism in favour of diversity on beards of directors by institutional
shareholders has not been deteéfade consider it not probable that a positive sign i
the coefficient responds to the pressure of tips.tdA more likely cause is that women
tend to hold seats on boards as dominical memivetisis case representing major

shareholders.

Additionally, we found a negative relationship beem the presence of women on the
boards of directors and the fact of being a listeehpany (see Table 7), although in the
models based on the negative binomial distributiois, variable is substituted by the
firm size variabl€® Both variables are correlated, since listing atogk market is

more frequent in larger companies. Usually, thgped of companies (large and listed)
include a smaller proportion of dominical directorstheir boards while having a
higher proportion of executives and independergatiars where women are under-

represented.

23uch as the one of TIAA-CREF in the United States.
3By contrast, Agrawal and Knowber (2001) found foe tJSA a positive sign that they attribute to a
greater demand for diversity directed at these e@omgs through public opinion.
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There are other variables, however, that do no¢ laasignificant influence on the
directors’ gender. So, unlike previous studies ¢kdP001; Carter et al., 2003; Catalyst,
2004; Erhardt et al., 2003) that found a positelationship between female
representation on the board and the company’s ipeaioce, variables related to
profitability (ROA) and productivity (turnover pemployee) do not have an effect on
the representation of women on Spanish boards. Henvgiven that in the

specification of the model, the financial variabhesre a two-year lag, this result does
not imply that the presence of women on boards aamave a positive effect on firm
profitability. To test this hypothesis, the modgeésification should be the reverse, with
the profitability as the dependent variable andg&eder composition of the board as a

lagged independent varialffe.

7. Further evidence of Becker’'s discrimination

In the previous section, we have found some evigl@méavour of the dynamics of the
Becker model ofaste-based discriminatios we have stated before, Becker’s theory
predicts that, in a perfectly competitive markehe and competition among companies
would lessen the problem of discrimination, sirfoe tcompanies that discriminate
would not survive in the long-term as they haveupport higher costs and a loss of

efficiency due to their preference for not workimgh women.

To obtain additional evidence on this dynamic anlibards of the top Spanish
companies, we have monitored the gender compositibthe companies of the
original sample three years after the first inquitie would expect that, if the most
competitive companies are the ones that survivesh, taccording to Becker's model
dynamics, the probability of being an extinct fimmould be negatively related to the
number of women on its board. This way, evidendawour of this hypothesis would
strengthen the prediction of Becker’s theory ace@ydo which time and competition

play an important role in favour of women’s presena boards of directors.

4 This type of study about the correlation betwessdibility and diversity, which is not the objéa
of this study, can be found in Adler (2001), Cagtal. (2003), Catalyst (2004) or Erhardt et 2003).

21



Only 1,076 companies out of the original sampl&,@#8 non-financial companies
were not extinct in 200€. The information on board members of companies was
updated in June 2008, excluding institutional beagdts (there are only 675
institutionally held board positions out of the m®9which represent 11.34% of the
total). This time, there were 84 companies whosegdswere entirely formed by
institutional board members, reducing the final gpnto a total of 992 firms. The
functions maintained as members of the board &sdme as the ones considered for
the sample in 2008,

Referring to the new figures of the boards of divex of June 2008, there has been a
slight advance in the diversity of the Spanish Heasince now 8.66% (457) of the
5,277 individual seats of the boards of sirectorthe top 990 Spanish companies are

held by women.

[Table 8]

The 72 companies that disappeared between 200800&lhad 3.57% of female
directors in 2005, in contrast with the 6.61% df thole sample, which seems to be in
accordance with the hypothesis from Becker's mddebrder to test this hypothesis,
we estimate a probit/logit model on the probabitifya company to be extinguished.
We have chosen the specification proposed in thenseé work of Altman (1968). The
estimation of such models is shown in Table 9, whke standard ratios proposed by
Altman are used as predictors of bankruptcy, as agthe number of women on the

board’ and industry dummies.

[Table 9]

% From the original sample of 1,148 companies, 67evextinguished, another 4 were in a liquidation
process and there was one company (Pirelli Cablgstgmas SA) that disappeared from the original
sample since it was a joint venture that had béssotied.

% With the exception of “Other functions”, which wast present among the companies in the new
sample.

2" |f we are considering Becker's discrimination, firesence of a woman on the board is a signal sigain
this discrimination. Given the nature of our sammlensidering the number of women on the board is
almost a dummy variable that gives information dlibe lack of discrimination in the sense of Begker
an alternative specification would be to consider percentage of women on the board. Nevertheless,
given the great disparity among the board sizébketample (the existence of very small boards evher
single woman may imply a huge increase in the p¢age of women, while there are other large boards
where such an increase has a more moderate effadt) distort the purpose of these estimations, we
prefer the first variable.
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As can be seen, the number of women on the boadgignificant variable in these
models, where the probability of extinguishing @éases when there are more women
on the board. This evidence of worse performancengncompanies without women is

coherent with Becker’s prediction.

This effect also implies that the sample tendsetonore equilibrated in terms of
diversity on the boards as time goes by. Therefeesywould expect that the statistical
significance of the firm age variable would tenddde away in the negative binomial

model proposed in previous sections when it isregd from 2008 data.

[Table 10]

Therefore, we compare the estimation of the samgative binomial model applied to
both 2005 and 2008 data in Table 10. We find twoamkable results. First of all, the
significant variables in the 2005 sample are 8i#l significant ones in 2008, with the
same sign and a similar size in the effect. Segomrdier three years, the only variable
that is not significant any more is precisely tlmfage. This can be considered a
consequence of Becker’'s dynamics since, as time lggediscriminating companies

tend to disappear.
8. Conclusions

Through this paper, we have quantified the preseheemen on the boards of
directors of the top 1,000 Spanish companies.dbssible to conclude that the
probability of an individual director being a womiainthe leading Spanish companies is
very low. In fact, only 6.61% of the positions betboard held by direct members in

June 2005 are held by women.

It is quite improbable that the large gap existietween this percentage and the
approximately 32% of women'’s participation in togeeutive positions can only be
attributed to differences in the labour offer bedwenen and women, overall, if we
consider that these differences are minimized egiftoup of top executives. For this
reason, we have looked for signals of other expians that could help us to explain

the under-representation of women on Spanish badrdisectors.
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This way, through model estimations, we have deteatcontagious factor, according
to which the presence of women on the board faté# the incorporation of more
women into the board. This contagious factor mainterpreted as a signal of the
presence of mistake-based discrimination, accorivghich women'’s curricula would
be systematically underestimated in respect toetibbsnen.

Additionally, there is evidence of the existencelobbycompanies that have a
preference for homogeneity on their boards, andisegsity not as an advantage but as
a source of potential conflicts. This could be rdi¢ator of taste-based discrimination
found in the low presence of women in companieh wihall boards and/or in those

that have a greater uncertainty in their results.

Another result is that, when there is addition&imation available about women’s
characteristics for the company, as in the cagamily-based companies, cooperatives,
companies with a higher control of major shareh@deon-listed companies or small
ones, women seem to being judged in accordancetigde and not on the basis of the
average characteristics of their group. In thesegavhen a woman is on a company’s
board of directors, it is more likely that she @dding a dominical position, where she is
less exposed to the statistical discrimination #at would otherwise have to face as an

executive or independent candidate.

Finally, we have also found evidence of Becker&ddased discrimination. So, the
fact that older firms and more competitive sectasge a greater presence of female
directors could be interpreted as a manifestatidecker’'s model according to which
most competitive companies that have survivedlarse with more diverse boards. In
this sense, we have observed that those compaitlefewer women directors in 2005
were more likely to become extinct in the followithgee years. This is coherent with
Becker’s prediction, according to which time andngetition could be eliminating

companies with higher costs derived from havingyaliees against women.

From all these results, we can conclude that tiseme single way to improve the
gender diversity on the boards of directors oflaeling Spanish companies,. On one
hand, the shortage of women with a desired profileonly be resolved in the medium-
to long-term by improving thevork and family life balancand having an equal share
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in family care between men and women. Another wavitigate the problem is to
expand the selection criteria to include othentiagmurces usually discarded (such as
human resources or customer relationships managergjependent directors from
liberal professionals, universities, research @ntr non-profit organizations in which
women are highly represented). Additionally, incesd toward improvingjood
corporate governance practicéisat are usually promoted by regulating institsidi.e.
objectiveness and precision in directors’ selectioteria, elaboration of training
programmes for incentive and nomination committeeselect and evaluate candidates,
promotion of independent director figures) couldrbplemented. Lastly, mistake-
based discrimination can only be overcome by eistabhquotasthat would banish in
the medium-term biased evaluations on the curriobifamale candidates to form part

of the boards of directors.
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Table 1: Previous research on women’s presence dmetboards of directors of

Spanish companies

Boards
Women's without
Research Year Sample participation women
Corporate Women Directors 2002 300 companies ranked by operating 4.6% 76%
International (CWDI) revenuesKFomento de la Produccion
200))
Ethical Investment Research 2004 FTSE All World Developed Index 3.8% _
Services (EIRIS) (24 companies)
Fundacion Ecologia y Desarrollo 2004 Ibex35 (35 companies) 3.57% 63%
(ECODES)
European Professional Women's 2004 250 European companies by 3% 60%
Network (EPWN) operating revenues
Spencer Stuart Index 2004 90 Spanish companies 4% 6% 6
Heidrick & Struggles 2005 1bex35 (35 companies) 2.6% 69%
Fundacién de Estudios Financieros 2005 119 Spanish listed companies 4.04% 68.07%
Table 2: Boards of directors. Descriptive statistis
Variable Sum Mean St. Dev. VC Min. Max.
Number of board members 6525 6.01 459 0.76 1 57
Number of direct board members 6003 5,53 4.08 0.74 1 50
Number of female direct board members 397 0.37 0.82 2.22 0 6
Number of male direct board members 5606 5.16 3.89 0.75 0 47
Boards without women 830 76.5 0.42 0.01 0 1
Boards with one woman 174 16.0 0.37 0.02 0 1
Boards with two women 44 4.1 0.20 0.05 0 1
Boards with more than two women 37 3.4 0.18 0.05 0 1
% of women among direct members 6.61 13.96 2.24 0 100
Table 3: Descriptive statistics
Total Family-based Listed Cooperative
n=1085 n=244 n=58 n=16
Mean St. Dev. Mean St. Dev. Mean St. Dev. Mean D8W.
Total active th. EUR 2003 537200 2124630 343659 714461 3396491 7694358 2602847859
Employees 2003 1278 3320 1644 5086 2685 4450 1312 2297
Operative revenue th. EUR 2003 470620 1038973 368510 839358 910521 1665452 5683307415
ROA (2001-2003) (%) 6.48 8.34 7.77 9.40 7.99 7.49 4.02 4.40
St. dev. ROA (1991-2003) 6.72 14.30 4.97 5.02 4.45 4.57 1.92 1.68
Indebtness ratio (2001-2003) 0.69 0.20 0.66 0.20 0.62 0.15 0.65 0.10
Revenue per employee th. EUR (2001-2003) 2632 14343 948 2486 475 646 858 812
Firm age 29.3 22.0 330 20.3 52.9 30.0 43.2 16.2
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Table 4: Firm size via factor analysis. Total variace explained. Communalities,
factor matrix and factor loadings

Initial eigenvalues Extraction sum of squared logdi
Component
Total % of variance Cumulative % Total % of variance Cumulative %

1 3.848 64.130 64.130  3.848 64.130 64.130
2 1.177 19.620 83.750 1.177 19.620 83.750
3 0.645 10.753 94.503
4 0.190 3.159 97.662
5 0.080 1.339 99.001
6 0.060 0.999 100.000

Communalities Component matrix Factor loadings

2 1 2

Total active th. EUR 2002 (Log) 0.805 0.864 -0.242 .22a -0.206
Total active th. EUR 2003 (Log) 0.800 0.860 -0.245 .22a -0.208
Operating revenues th. EUR 2002 (Log) 0.724 0.818 .33® 0.204 -0.276
Operating revenues th. EUR 2003 (Log) 0.782 0.786 .32% 0.213 -0.286
Number of employees 2002 (Log) 0.958 0.737 0.643 19D. 0.547
Number of employees 2003 (Log) 0.957 0.729 0.653 189. 0.554

Extraction method: principal components analysis.
Kaiser—Meyer—Olkin measure of sampling adequa&g®.
Bartlett's test of sphericity /(/125): 6396 (significance:0.000)

Table 5: Models’ specification

Model Dependent variable Function Features
Grouped Director’s gender L Binary dependent
Probit (woman=1) Ply, =1]=p = Ee 2 dx variable

- Grouped data
Poisson Number of women (A _, Count data
on the board Ply, =k]= ?e ‘

A =nip =ne*P
Zero- Number of women Pl{yi - O] =q+(1- q)e—ﬂ‘ Count Qata _
Inflated on the board ( )k Over-dispersion
Poisson N A) -a _ Zero inflated
(ZIP) P'{yi - k] =@ Q)[ Ki € ] k=12... (g: obstacle)

A =np =nelP
Negative  Number of women k Count data

. . _ _ (V/]i) Sz . .

Binomial on the board Pr[yi = k] = Te ‘ Over-dispersion
. Contagion effect
o(v) - Gammdl/a,a) (o contagion)
A =np =ne*P
IZ(?Irot— . Nur:;]bel; of vgllomen P'{Yi — 0] =q+ (- q)e"’”‘ gountd(_:iata _
Negatve ISR (79 s I Contagion effect
Binomial Yi =K== =, o (a. contagion)

Zero inflated
g(v) ~ Gammdya,a) (g: obstacle)

A =np =ne’P
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Table 6: Grouped probit model on the probability ofa board position being held by a woman and Poiss@nd negative binomial models
on the number of women on the board

Grouped Probit Poisson Zero-inflated Poisson Negative binomial Zero-inflated negative binomial
Model Model I Model Il Model IV Model V Model VI Model VIl Model VIl Model (X Model X
(Only (Only (Only (Only (Only

Variables (All variables) significant) (All variables) significant) (All variables) significant) (All variables) significant) (All variables) significant)
Constant -1.635 -1.994 -2.815 -3.652 -2.968 -3.444 -3.162 -3.831 -3.119 -3.831
Number of direct members of the board 0.025 0.022 0.041 * 0.041 * 0.046 * 0.040 * 0.056 * 0.049 * 0.05%6 * 0.049 *
Number of direct members of the board (squared) -0.001 = -0.001 = -0.001 -0.001 = -0.001 = 0.001  ** -0.001 * -0.001 * -0.001 -0.001  *
Listed firm -0.176 0211 0382 * 0430 * 0411 = 0465 ** -0.306 -0.306
Family-based firm 0.540 ™ 0.594 = 0972 ™ 1.093 *** 0956  *** 1.061 1.025 ™ 1119 ™ 1025 *** 1119
Independence indicator BvD -0.071 -0.071 0123 = 0131 0126 = 0130 0126 ** 0.156 0126 = -0.156  ***
Cooperative 0.706  ** 0471 ™ 1164 = 0827 ** 1.033 0.778 = 1312 = 1011 = 1312 1011
Firm size -0.069 * 0115 -0.112 0167 ** 0121~ -0.167 = 0121 *
Return on assets (2001-2003) (%) 0.001 -0.001 -0.003 -0.001 -0.001
Return on assets (1991-2003). St. deviation (Log) -0.095 *** -0.104 -0.184 -0.194 -0.165 ** 0477 0166 ** 0189 -0.166 ** -0.189
Indebtedness ratio (2001-2003) -0.110 -0.300 -0.133 -0.140 -0.140
Productivity by employee (2001-2003) (Log) -0.040 -0.089 * -0.070 -0.077 -0.077
Firm age (Log) 0.098 ** 0.088 ** 0178 = 0.158 ** 0227 ** 0.189 * 0203 * 0.191 = 0203 * 0.191 =
Industry fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Probabilidad de obstaculo 0217 ™ 0.237 ™ 0.000 0.000
o (contagion) 0.507 ™ 0.147 ™ 0.507 = 0.567 ™
LR test @ 1773 *** 1956 *** 1623 *** 179.32  ** 11127 1229 = 11423 12532 11293 12439
Wald test @ 181.8 *** 1915 **=* 1439 14447 14554 14131 ™ 151.53 ™ 156.2  *** 15485 *** 157.79 ™
Goodness of fit (deviations) ® 731.3 898.3
Goodness of fit (Pearson) @ 10448 12443
LR test against a Poisson model 12371 1746 ™ 21.04 ™ 3068 2104 3068
LR test against a zero-inflated Poisson model 8.67 * 1322 ™
LR test against a negative binomial model 0.00 0.00

Estimations obtained with STATA v.9. A robust vaga-covariance matrix is used in order to correct lostegdasticity and correlation among directors efshime board.

For each variable, an LR test has been performeela a model with and without this variable.
Stars give the significant level of the null hypesls rejection: 1% ***, 5% ** and 10% *.
@ The null hypothesis is that independent variahtesnot jointly significant.

® The null hypothesis is that independent variahtesointly significant.
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Figure 1: Probability of a board position being hetl by a woman. Firm age
influence

Grouped Probit = PoissoNn Zero-inflated Poisson Negative Binomial = = = Zero-inflated negative binomial
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Probabilities computed for the models in Tablesd & with only significant variables (pair models).
representative company has been considered tmbe-family-based one, non-listed and not a cooperatith an
independence indicator equal to C, mean risk ande&longing to financial services and real estafiemeies nor
consumer goods and consumer services industriewigiméive direct members of the board. The onlfffetence is
in the firm age variable.

Figure 2: Probability of a board position being hetl by a woman. Board size
influence

M Grouped Probit W Poisson B Zero-inflated Poisson ~ ONegative binomial @ Zero-inflated negative binomial
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Probabilities computed for the models in Tablesd & with only significant variables (pair model8).
representative company has been considered tmbe tamily-based one, non-listed and not a coojwer,a®3 years
old, with an independence indicator equal to C,mrésk and not belonging to financial services &al estates
agencies, nor consumer goods and consumer seinvdiestries. The only difference is in the numbedioéct
members of the board.
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Table 7: Probability of a board position being heldby a woman. Independent
variables’ marginal effects

Zero- Zero-inflated
Grouped inflated Negative negative
probit  Poisson Poisson  binomial binomial
St. dev. ROA (1991-2003) (Log)
u-20 7.16% 6.83% 6.68% 6.78% 6.78%
p-o 5.83% 5.61% 5.58% 5.60% 5.60%
u 470% 4.61% 4.67% 4.63% 4.63%
p+o 3.76%  3.79% 3.90% 3.82% 3.82%
u+20 297% 3.11% 3.26% 3.15% 3.15%
Industrial sector
Financial services and real estate agencies 8.81%34%8 7.91% 7.55% 7.55%
Consumer goods 4.87% 4.87% 4.80% 4.83% 4.83%
Consumer services 4.65%  4.56% 4.62% 4.58% 4.58%
Oil and energy 3.26% 3.36% 3.56% 3.23% 3.23%
Commaodities, industry and construction 3.26% 3.36% 3.56% 3.23% 3.23%
Technology and telecommunications 3.26% 3.36% 3.56%3.23% 3.23%
Family-based companies
No 4.65%  4.56% 4.62% 4.58% 4.58%
Yes 13.88% 13.62% 13.35%  14.02% 14.02%
Cooperative
No 4.65%  4.56% 4.62% 4.58% 4.58%
Yes 11.34% 10.43% 10.07%  12.58% 12.58%
Listed
No 4.65%  4.56% 4.62% 4.58% 4.58%
Yes 2.93% 2.97% 2.97% 3.89% 3.89%
Independence indicator BvD
A+ 2.09% 2.37% 2.42% 2.10% 2.10%
A 247% 2.70% 2.75% 2.46% 2.46%
A- 291% 3.08% 3.13% 2.87% 2.87%
B+ 3.42% 3.51% 3.57% 3.35% 3.35%
B- 3.99% 4.00% 4.06% 3.92% 3.92%
C 4.65%  4.56% 4.62% 4.58% 4.58%

In this analysis, it is considered aseferencecompany of the sample: a non-family-based firrm-no
cooperative company, with an indicator of indepewaeBvD equal to C, non-listed on the stock market
(or the average-sized company for a non-listed @mpn the case of the binomial negative model3), 2
years old, with a mean risk and not belongingtaricial services and real estates agencies, neuctar
goods and consumer services sectors, and withrd lobdirectors formed by 5 direct members.
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Table 8: Boards of directors 2008 vs. 2005. Desctipe statistics

2008 2005
Variable . St. .
Sum Mean St. Dev. Min. Max. Sum Mean Dev Min. Max.
Number of board members 5806 5.85 4.49 1 55 6525 .01 6 4.59 1 57
Number of direct board members 5277 5.32 3.98 1 476003 5.53 4.08 1 50
Number of female direct board members 457 0.46 509 O 10 397 0.37 0.82 0 6
Number of male direct board members 4820 4.86 3.66 0 42 5606 5.16 3.89 0 47
Boards without women 708 71.4 0.45 0 1 830 76.5 204 0 1
Boards with one woman 185 18.6 0.39 0 1 174 16.0 370. 0 1
Boards with two women 59 5.9 0.24 0 1 44 4.1 0.20 0 1
Boards with more than two women 40 4.0 0.20 0 1 37 3.4 0.18 0 1
% of women among direct members 8.66 15.19 0 100 6.61 13.96 0 100
Table 9: Altman model
Probit model Poisson
Model XI Model XII Model XIlI Model XIV
(Only (Only
Variables (All variables) significant) (All variables) significant)
Constant -0.633 -0.790 -0.977 -1.280
Number of women on the board -0.251 ** -0.241  ** -0.529 ** -0.507  **
Equity over debt -0.024 -0.048
Reserves over assets -0.316  * -0.577 **
Working capital over assets -0.285 -0.479
Income over assets -0.047 -0.112
Return on assets 0.010 * 0.020
Oil and energy -0.997 ** -0.951 ** -1.958  ** 476 **
Financial services and real estate agencies -0.036 -0.091
Commodities, industry and construction -0.771  ** 0.760  *** -1.474  wx -1.463  *x*
Consumer goods -0.901 A= -0.930 A= -1.785  xx* 1.861  ***
Consumer services -0.672 ** -0.724  *** -1.234 ** -1.384  wxx
LR test® 28.31 21.79 28.05  *** 21.58  **
Wald test? 31.95 w* 21.36  *** 36.86  *** 24.38  x*
Number of observations 1078 1078 1078 1078

Table 10: Negative binomial models (sample 2005 ara)08)

Negative binomial (board 2005)

Negative binomiadgrd 2008)

Model VII Model Vil Model XV Model XVI
(Al (Only (Al (Only
Variables variables) significant) variables) significant)
Constant -3.162 -3.831 -2.371 -2.773
Number of direct members of the board 0.056 * 9.04* 0.059 ** 0.049 **
Number of direct members of the board (squared) 00D. * -0.001 * -0.001 ** -0.001 *
Listed firm -0.306 -0.189
Family-based firm 1.025  *x* 1119 0.719 == 0.738 ¥
Independence indicator BvD -0.126  ** -0.156  *** 0.048 * -0.057  **
Cooperative 1312 1.011 ** 1.821 0.801 **
Firm size -0.167 ** -0.121  * -0.123  * -0.131  **
Return on asset$-4,t-2) (%) -0.001 -0.005
St. deviation return on assetsl4,t-2) (Log) -0.166  ** -0.189 -0.147 -0.096 *
Indebtedness ratid-4,t-2) -0.140 -0.373
Productivity by employee-4,t-2) (Log) -0.077 -0.075
Firm age (Log) 0.203 ** 0.191 ** -0.035
Industry fixed effects Yes Yes Yes Yes
o (contagion effect) 0.507  ** 0.147  ** 0.181  **=* 0.247  **
LR test® 1142 *** 1253w+ 77.1 69.3  **
Wald test? 1515  ** 156.2  *** 102.1  *** 83.4  wx*
LR test against a Poisson model 21.0 ** 30.7 *** 7.9 rx* 15.1  x+*
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