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Optimal board independence with non-strictly
independent directors

Abstract

This paper shows that firms appoint non-strictigapendent directors to comply
with board independence recommendations. Optimaldogtructure theories do not
necessarily match the one size fits all codes’menendations. We investigate whether
firms solve this tradeoff by appointing non-stiycthdependent directors in terms of
formal independence requirements. The empiricdlyaisa performed in an institutional
context where large controlling shareholders asgl@minant, shows that firms tend to
avoid the costs of non-compliance with non-strigtigependent directors, and that the
adjustment to the optimal structure is done sinyilavith strictly and non-strictly
independent directors. The determinants of optloald structure are relevant whether
firms comply or not with the codes’ recommendatjcim® ownership structure being
the most relevant. We conclude that formal indepand requirements are of little
value for firms.
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Optimal board independence with non-strictly
independent directors

1. Introduction

Board independence is recommended by regulatorpraperly monitor and
minimize the potential opportunism of managers langle controlling shareholders in a
principal agent context. Codes and recommendatansorporate governance best
practices all around the world promote board inddpace (Aguilera and Cuervo-
Cazurra, 2009). Even mandatory rules such as thHeaBes-Oxley Act of 2002 in the
USA promote board independence by requiring indéeece in the audit committee.
Following this tendency, issuers of best governgmeetices, such as the New York
Stock Exchange and Nasdag, require a majority dépendent directors on the full
board of directors. In the continental Europeartirggtof concentrated ownership
structures, board independence is also recommetad@devent the expropriation of
minority shareholders by large controlling shareleas®

However, recent theoretical advances address tdegenous nature of board
composition, known in the literature as the optirbhablrd independence theory. This
literature suggests that different firms may havédifferent optimal level of board
independence, claiming that, under certain circanmss, less board independence may
be better for shareholders’ value (e.g., Hermafid &eisbach, 1998; Raheja, 2005;
Adams and Ferreira, 2007; Harris and Raviv, 2008nKrand and Sivaramakrishnan,
2008). This theory is supported by empirical resleauch as Boone et al. (2007), Linck
et al. (2008), Coles et al. (2008), and Lehn ef24109).

These theoretical and empirical findings contragh the corporate governance
regulation (mandatory or voluntary) based ondhe size fits altule. Consequently, the
question that arises is whether these recommemdateally do push firms to deviate
from their optimal level of board independence,oadmng to the shareholders’ interests.
There is evidence that firms do indeed declare mereasing level of board
independence. For example, Gordon (2007) foundtkieativerage board independence
increased from approximately 20% to 75% from 19802005 in large US public
companies. However, firms that do not meet the mewended proportion of
independent directors on the board may assume tlet€ome from exposure to the
critique of regulators, shareholder advocates, atheér agents, including the media.
Santella et al. (2006) pointed out how rating agendook for the presence of a
qualified number of independent directors as ametld in their rating outputs. Coles et
al. (2008) noted that large pension funds requirglevant role of independent directors
to invest in a firm. Furthermore, Wu (2004) showdt the valuation of corporate

! See for example the Commission of the Europeanmatities Recommendation of 15 February
2005, or the codes of good governance for listedpamies in France, Germany, or Spain.



governance practices by a large investment fund @hlifornia Public Employees’
Retirement System) induces changes in the corpg@ternance of firms. To avoid
such criticism, and its consequences, firms hawentives to appoint non-strictly
independent directors to reach the recommended \éwen it is higher than the level
that firm characteristics would suggest.

There is anecdotal and empirical evidence thatettaygpointed as independent
directors by firms are often board members whoputing to the standard criteria,
would barely be classified as independent directdon-strictly independent directors
are approached in different ways in the researdilighed to date. On measuring the
connections between the CEO and outside directdwgang and Kim (2009) and
Fracassi and Tate (2012) found non-strictly indejean directors in the USA. Cohen et
al. (2012) identified these directors as overly pgthetic to management. Core et al.
(1999) and Coles et al. (2014) took any directqroapted after the CEO as non-strictly
independent. These papers relate non-strictly ewi@gnce with poor practices of
corporate governance, as a consequence of an wvolteshtagency problem. Other
research focuses on formal requirements of indepese to detect non-strictly
independent directors. On examining a sample dfitairms, Santella et al. (2006,
2007) found that there is not enough informatiorscidisure to prove formal
independence requirements. Crespi-Cladera and &dsaster (2014) went a step
further and check a set of eight formal independemuirements in Spanish listed
firms to account for non-strictly independent diogs. This empirical evidence does not
allow poor corporate governance practices to bleetinwith non-strictly independent
directors.

The aim of our research is twofold: the first oliye is rather descriptive and
intends to confirm whether firms appoint non-styichdependent members to reach the
recommended levels of the codes of corporate gamem best practices. The second
objective is to shed light on the tradeoff thatmir face between reaching the
recommended level of independence versus achi¢wengptimal level of independence
that best suits their characteristics. More spesliff, we test whether firms appoint
non-strictly independent directors to balance theste of non-compliance with
recommendations and the costs of deviating fronoftienal structure.

Our methodology is based on the empirical modelinck et al. (2008), adjusted
to the institutional setting of Spain in order &ké into account the determinants of
optimal board independence theory. We also profud&er empirical evidence on the
relation between board structure and firms’ perfamoe. Given the endogenous nature
of board structure, there should be no effect afopmance, once the optimum level is
achieved (see also Coles et al., 2008, or Lehh,e2@09). This endogeneity generates
an econometric issue that is addressed with the GiMidihodology introduced by
Wintoki et al. (2012).

Our contribution to the literature is threefoldrdt] we provide evidence of the
appointment of non-strictly independent board memsilas a way to reach the level of
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independence recommended by the codes. Secondewetod a testable model that
empirically checks how firms adjust their level inlependence when there are both
strictly and non-strictly independent members. @Thiwwe disentangle the tradeoff that
firms face between complying with the regulatorgcommendation of a fixed
proportion of independent directors on the boami] #he variable nature of this
endogenous decision of firms to achieve their ogltil@vel. The formal requirements of
independence, according to our findings, are rletvaat to firms’ decisions.

Our test of the optimal independence theory isqueréd on a sample of firms
with levels of board independence that are expdcotd# low, within a context of firms
with high ownership concentration. This ownersHipigure is common in continental
European countries, and shows a negative relatetwden board independence and
ownership concentration (Kim et al., 2007), in cast to the previous literature focused
on the US market (Boone et al., 2007; Linck et2008; Coles et al., 2008; Lehn et al.,
2009; Wintoki et al., 2012). In our model, ownepslstructure becomes the most
relevant determinant of optimal board independence.

The next section introduces the three pillars o thsearch: the determinants of
optimal board independence theory, the recommemtatin board independence, and
the development of testable implications when firmppoint non-strictly independent
directors. Section 3 presents the data and the adelibgy. Section 4 shows the
empirical results, section 5 offers the resultadditional robustness checks, section 6
discusses the results, and section 7 concludes.

2. Optimal board independence, code recommendations drstrict independence

From different perspectives, theoretical papergssgthat friendly boards may
also be optimal for shareholder value under diffesrcumstances (e.g., Hermalin and
Weisbach, 1998; Raheja, 2005; Adams and Ferref@y;2Harris and Raviv, 2008;
Kumarand and Sivaramakrishnan, 2008). Howeveroftienal board independence is a
non-unified theory in the sense that each moddlaes: different dimensions of board
independence. For instance, Harris and Raviv (20808wed that firm value is
maximized with less board independence when the afosionitoring by outsiders is
high, such as in growth firms. Hermalin and Wei$bé998) found a similar impact in
well-performing firms, when the CEO has proven #&é&rare commodity with special
decision-making abilities. Raheja (2005) revealbdt,t under circumstances where
managers face relevant potential private benefitgependent boards help to optimize
shareholders’ value. These theoretical contribstisnggest the existence of a firm-
specific optimal degree of board independence.

Indeed, advances in corporate governance emphtmszendogenous nature of
corporate governance mechanisms (e.g., Coles, @0dl2; Wintoki et al., 2012). Firms
select the optimal combination of corporate goveceadevices so as to maximize
shareholders’ value. Among these devices, boauttstie and more specifically board
independence are relevant. This endogenous nawaensistent with the contradictory
empirical evidence found in the literature regagdithe effectiveness of board
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independence for value creation. Papers such ak @&yt Hickman (1992) or Cotter et
al. (1997) found a positive effect on shareholdevealth. Other researchers found a
negative relationship (Agrawal and Knoeber, 199&irk 1998; Bhagat and Black,

2002), or no relation at all, such as Hermalin ®¥eisbach (1991), Mehran (1995) or
Ferris and Yan (2007).

Taking into account the endogenous nature of baandcture, Boone et al.
(2007), Linck et al. (2008), Coles et al. (2008)dd.ehn et al. (2009) found empirical
evidence on the determinants supporting the optibwdrd independence theory.
Wintoki et al. (2012) sophisticated the economedipproach by using dynamic panel
generalized method of moments (GMM) estimatorsdifig that concerns about
endogeneity are especially relevant when firm perémce is the dependent variable,
but not when board independence is the variableetexplained. Exogenous shocks in
board independence, such as changes in reguldlioohin et al., 2010) or sudden
deaths of independent directors (Nguyen and Nigl28t0), are used to capture the
effect on shareholders’ value, the results beingsistent with the optimal board
independence theory.

2.1. The determinants of the optimal board independémeery

The optimal board independence theory explainsotbeerved structure of the
board of directors, especially board size and caipn, taking into account the costs
and benefits of board monitoring and advising rol@sir analysis is based on the
empirical model in Linck et al. (2008), which anedg the determinants provided by the
non-unified theoretical models and their expecté#dce on board independence and
board size. We adapt the implications on the bettdtture to the characteristics of our
institutional context. These determinants are fowmplexity, advising and monitoring
costs, private benefits of control, ownership stite, and CEO characteristics.

Firm complexity understood as the scope of business and of opgratia
financial structures, should benefit from indeperndeirectors who provide the firm
with valuable expertise and connections, resulimgiigger and more independent
boards. Harris and Raviv (2008) predicted thatsaome circumstances, an increase in
the relevance of outsiders’ information also insesathe optimal number of outsiders.
Thus a positive relation with board size and indel@ace is expected.

Monitoring and advising cost3 heoretical models suggest a negative relatipnshi
of these costs with optimal board size and indepeoel (Harris and Raviv, 2008;
Adams and Ferreira, 2007; Raheja, 2005). Theses @st assumed to be positively
related to growth opportunities and information rasyetry between insiders and
outsiders.

In firms where theprivate benefits available for manageasse larger, the gains
from the monitoring of independent boards are larfjee models of Harris and Raviv
(2008), Adams and Ferreira (2007), and Raheja (Ro@lict board independence to be
higher as the private benefits become larger.



Ownership incentivesRaheja (2005) predicts that boards will be smalleen
shareholders’ incentives are aligned with thosmsiflers. This alignment also reduces
the need for outsiders to prevent insiders fromingakon inferior projects. As a
consequence, the ownership of the firm by insiddiculd be negatively related with
board size and the proportion of independent direactRaheja (2005) also points out
that outsider ownership reduces monitoring costsaégating monitoring benefits) and
therefore a positive relation is expected with $l#e of the board and the proportion of
outsiders. Furthermore, in a context with largetadiing shareholders, the larger the
ownership stakes of these shareholders is, thaggrahe control over managers will
be, thereby aligning interests. In consequencepptienal board size and the proportion
of independent directors is lower. This predictisnconsistent with the findings in
Linck et al. (2008), Lehn et al. (2009), Dutchingak (2010), and Kim et al. (2007).

CEO characteristicsCEOs with higher perceived abilities are optimalllowed
with less board independence in Hermalin and Welsl§a998), who also argued that
firms add insiders to the board as part of the GHEression process. However, Raheja
(2005) argued that the stronger the CEO is, thgelathe need for independent directors
to prevent harmful decisions for the firm will bEherefore, proxies of CEOs’ ability
and of the succession process are expected todagivedy related with optimal board
independence, while proxies of CEOs’ power willdasitively related.

2.2.Recommendations of codes of best practices

The growing number of corporate governance coddschware frequently
updated, include recommendations on the boardtateuand, more specifically, on the
number or proportion of independent directors. Bh@sh Corporate Governance Code
recommends that half the directors should be inugget. In Germany, the
recommendation is simply that “the supervisory Blosiall include what it considers
an adequate number of independent members”. TheeNatds Corporate Governance
Code recommends that all but one of the membetseofupervisory board should be
independent. In France, the AFEP/MEDEF code recamsi¢hat half the directors
should be independent in a widely held company,dnly one third in a closely held
one. The Polish Corporate Governance Code, asid, 2tas a recommendation of two
independent members in the boardroom, while theigue code of 2002 established a
majority of independent board members. In Spainn dse above-mentioned countries,
corporate governance is regulated with the “congulexplain” soft legislation of the
Unified Code of Good Governance for listed compsnigne Spanish code recommends
one third of independent directors on the boardl also states that non-executive
delegated board committees should be chaired bin@gpendent director, and that
independent directors should represent the majofitiie nomination committee. These
recommendations do not account for any charaatew$tthe firm such as its size, its
ownership structure, CEO duality or any other J@dahat could affect optimal board
independence.



2.3. Measureable consequences of non-strictly indepdrdiettors as a result of
regulation and optimal board independence

We can break down the proportion of declared inddpet directors on the board
of directors into strictly independent and noneslyi independent directors. Let us
assume that firms comply with the recommended ptago of declared independent
directors, where a usual figure is one third (teeel recommended by the Spanish
regulation), the proportion of non-strictly indeplent directors being set in such a way
as to reach this level. In a realistic setting, rehthere are frictions preventing exactly
one third from being achieved (e.g., the numbemdépendent directors must be an
integer), the decomposition will be:

DIND, = SIND + NSIND= Sle+(1— SIND* & j :—1+4
3 3 [1]
whereDIND; is the declared proportion of independent directorfirm “i” over board

size,SIND is that of strictly independent directors, ad8IND is that of non-strictly
independent directors. The tesn accounts for the deviation from the target leviel o

one third.

When there is no deviatiore(is null) the variance of the proportion of declared
independent directors across firms may be decondposie following way:

2 2 2
ad _as +0—ns+2|]75|]7ns|;b,sn

where g’ is the variance of the proportion of declared pefelent directors s* refers
to strictly independent directorsns’ captures the non-strictly independent directors,
and p, . is the correlation coefficient between the promortof strictly and non-strictly

independent directors.

With no deviations in equation [1], the variancetbé declared proportion of
independent directors is zero, the variances optbportion of strictly and non-strictly
independent directors are equal (since the lattprst the first less a constant term), and
consequently their correlation coefficient is -1:

o:=0’+0’+2W W [p  =20°+200° [1-1)= C

s ns

When there are deviationg, (is not null), the variance of the declared projoort
of independent directors can be decomposed asv®illo

ot =0t +(o?+0i -2 g, [p, )+ 2w Q0%+ 02 - 2w g, Ip ) p .,



Since the variance of the declared proportion dépendent directors must be the
variance of the deviationo®), we can compute the value of the correlation fazieft
between strictly and non-strictly independent dwvexneeded to reach this value:

2 2 2 2
o; -0 —(as +o; -2l o, Ebsg)

20, (02 +o? -2 0, 1p..)

/03, ns =

[2]

The correlation coefficient only reaches -1 whegréhare no deviations from the
recommended level of declared independence. Otkerwiis higher and may even
become positive if the variance of the deviatiohigh enoug!f.Regarding the variance
terms, from equation [1] we know that as the varaaof the deviation becomes lower,
two consequences emerge. The first is that thawees of the proportion of strictly and
non-strictly independent directors are clod@he second is that both variances are
higher than the variance of the declared propouifdndependent directors.

The empirical model of the optimal board indepem#etheory, assuming zero
mean deviations from the optimal level of boardeipendence generated by frictions,
such as the number of independent directors beingtager, may be written as:

IND, = X, (B +e 3]

wherelND; is the proportion of independent directors of fififi) X; is a row vector of
determinants of optimal board independence for fifgn 8 is a column vector with the
weights of the explanatory determinants, andhe deviation with respect to the

optimal level of independence for firm “i”. If wessume thaSIND in equation [1] is
fixed, in accordance with equation [3] we can abttie expected relation between
NSIND and the determinants of board independence. Thamaters or weights are
exactly the same as f&®ND but with the opposite sign:

NSIND:@— SINDwH—;—(ﬁmﬁ @w}é—ﬁm X+( erg)

Moreover, as a consequence of equation [1], theerohtants of board
independence should have no relation VlthD;, since it is exactly one third plus the
deviation (g, ).

In sum, if firms adjust strictly independent dim& in accordance with the
optimal board independence theory and use nortigtimclependent directors to fill the
gap between strictly independent directors andd¢lsemmended level of one third, we

2 The correlation coefficient between strictly inéapgents and the deviation must also be
considered. This term becomes more relevant thieehithe variance of the deviation term is, and the
higher this deviation is, the lower the value ofiagtipn [1] will be to reflect the behavior of firms

% Non-strictly independent directors are 1/3 mirtus proportion of strictly independent directors
plus one deviation.
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should expect: i) A high negative correlation cmégiht between the proportion of
strictly and non-strictly independent directors,pregaching a value of -1; ii) The
variance of strictly and non-strictly independeiredors should be similar and higher
than the variance of the declared proportion ofepwhdent directors; iii) The
coefficients of the determinants of optimal boardependence should show the same
value with the opposite sign to explain strictlydamon-strictly independent directors.
The sign of the parameters predicted by the optlwald independence theory should
apply to strictly independent directors; and iv)eTHeterminants of optimal board
independence should have no explanatory powerhiordeclared proportion of board
independence (that is one third plus an error term)

3. Institutions, data and methodology
3.1. Institutional background

The Spanish institutional context differs from tlwtthe USA and UK in two
main aspects: the high level of ownership concéntraand the typology in the
definition of outside directors. The average lisgghanish firm has a number of large
controlling shareholders, the floating stock belowger than 50% for many firms.
Regulators consistently distinguish the outsidedaors representing the interests of
specific significant large shareholders (proprigtadirectors) from independent
directors, representing minority shareholders. Bilrave to report who the independent
and the proprietary directors are separately. $tigcture brings higher precision to the
measurement of board independence than that report@apers like Linck et al.
(2008), Coles et al. (2008), or Wintoki et al. (2Dlwhich take board independence as
the percentage of outside directors. Nguyen andiséhe (2010) proved that
independence is valuable, and that not all outdiitectors provide the same
independence and therefore the same value torthé fi

It is also worth mentioning that in Spain the mandadefinition of independent
director, enforceable since 2007, compels formdeendence requirements, such as
being appointed by the nomination committee oftibard of directors, or not having
any kind of relationships (apart from the direchip$ with the firm, its managers, or its
significant shareholders. Firms are free to declue level of board independence,
although directors declared as independent direcbould meet this definition. There
Is no explicit enforcement or punishment in casmisiclassification.

Since 2004 firms listed on the Spanish Stock Exghahave to disclose a
standardized Annual Report on Corporate Govern@hR€G), available at the website
of theComisién Nacional del Mercado de Valog&NMV — the Spanish Securities and

“Boone et al. (2007) also analyzed optimal boadkfrendence with a more accurate measure
than the percentage of outsiders.



Exchange Commission), which allows corporate gaaece practices among firms to
be compared in a homogenous marner.

3.2.Data sources and sample selection

We obtain the data on corporate governance fronAREG filed by firms. Our
sample includes all firms registered on the madwdlitrg platform of the Spanish Stock
Exchange, called SIBE, which also disclose thedstatized ARCG. Our sample time
period goes from 2004 to 2012. This generates #ialimon-balanced panel data set
with 1,107 observations, ranging from 116 to 13mné per year, representing 165
unique firms (see Table 1, column 1). After applyseveral filters, however, our final
sample is based on 952 observations belonging Qadifferent firms (Table 1, column
3). We drop 78 observations due to the lack of yeae-lagged stock return volatility or
two-year-lagged accounting performance, which aezessary for our analysis.
Observations with missing lagged stock returnsdare to new listings on the Spanish
Stock Exchange (41 observations), and to forcedirntgasuspensions by the CNMV (8
observations, for example when a firm declaresesay problems). Missing lagged
accounting performance observations are due toynesghted firms (26 observations),
and to firms reporting non-comparable accountingfgomance measures (3
observations§.Whenever a firm changes its name, we check ies fih the CNMV
(available atwww.cnmv.e¥ and whenever this is due to mergers and acaqusitthe
resulting firm is analyzed as a new fifiVe also drop 2 observations from a bank in
crisis that is being managed by the Spanish reguilgenerating a special corporate
governance situation beyond the scope of our reledihis generates the sample in
column 2 of Table 1 with 1,020 observations. Finall3 of the remaining firms have at
least one year with a negative book value of sharksse are firms in crisis and we
delete them since their corporate governance eradted by different fundamentals,
other than the arguments of the main variableshef dptimal board independence
theory. Almost 50% of these firms belong to thd estate industry, one of the most
affected by the crisis in Spain.

®> Some foreign firms are allowed to disclose the &RBllowing the rules of their home country,
with a different format.

® For example, changes in the reporting of accogetserating accounting periods shorter or
longer than one year generate performance measungsriods longer or shorter than one year.

" This generates 20 of the 26 missing values durwdy created firms. We repeated our analysis
without this adjustment and results remain robAséailable on request.
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Table 1. Sample of firms

This table shows the number of observations indudehe analysis for each year analyzed. The dottmn shows
the number of firms which release the standardixedual Report of Corporate Governance and are listethe
main trading platform of the Spanish Stock Exchamgéied SIBE. Column 2 shows the number of firmseonon-
usable observations have been deleted. Non-ushben@tions are those with no stock return datahferprevious
year, with no accounting performance for the presitwo years, or with no valid corporate governathaia. Finally,
in column 3, all observations of firms with a négatbook value of shares in any year of the timaypda are also
deleted. Our sample is a non-balanced panel datmdehe last row shows the number of unique firms

(€))] (2 (3)

# Firms SIBE & ARCG & one year
Eagged stock returns & two year lagged

# Firms SIBE & ARCG & one yea
# Firms SIBE lagged stock returns & two year

& ARCG lagged accounting performance &accountlng performance & valid
valid Corporate Governance dataCorporate Governance data & Book
Year value of shares>0
2004 118 115 110
2005 119 118 113
2006 126 115 109
2007 135 112 104
2008 130 117 106
2009 124 119 107
2010 120 115 105
2011 119 109 100
2012 116 107 98
Total 1,107 1,027 952
# Unique firms 165 153 140

Stock market data and accounting information isaioleid from the Thomson
Financial database. The industrial sector claggifio is obtained from the Spanish
Stock Exchangehftp://www.bolsamadrid.gs

3.3. The structure of the board, and non-strictly indegent directors

In our final sample of 952 firm/year observationg apply the eight formal
independence criteria used by Crespi-Cladera asduBbBFuster (2014) to classify the
independent directors declared by firms as stricgtigependent and non-strictly
independent directors (Table 2, Panef ©ur sample uncovers three years more than
the above-mentioned paper and confirms the deoaggsioportion of non-strictly
independent directors over time (Table 2, PanelTAE reported board composition is
stable over time. There is a slight increase inglecentage of declared independent
directors (from 33.3% in 2004 to 35.7% in 2012) amsglight decrease in the percentage
of executives (from 20.7% in 2004 to 16.9% in 20pprietary directors remain at
around 43% of board size. Directors qualified ash&ds” are outside directors not
representing large shareholders and not qualisedd@ependent directors by firms, and
remain stable at around 5% of board size. The dvefarmation in Table 2 Panel A
shows that firms tend to replace non-strictly inelegent directors by strictly

8 However, compared to Crespi-Cladera and Pascséf(2014) we additionally require not
being executive director in the previous four yearst only in the previous year. This is consisteiih
the mandatory definition of an independent directdeased by the CNMV and in force since 2007.
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independent directors. This may be due to tightgresvision by the CNMV since
several of our independence criteria are includedthe mandatory definition of
independent directors (criteria 1, 3, 4, 5, 7, 8 partially 6, since a directorship in a
subsidiary is admitted for qualification as indepent). The average size of the board,
close to eleven directors, remains stable, asthaspercentage of firms with the CEO
chairing the board (over half of the firms) whighhigher among larger firms (Table 2,
Panels A and B). The size of the board is usuatjdr for larger firms, where the
composition is slightly different. In large firmghe proportion of declared independent
directors is higher than for small firms, as thepgartion of proprietary directors is
lower, consistent with a lower ownership concerdraamong these large firms.

Firms of all sizes do appoint non-strictly independ directors; however the
proportion is slightly higher in large firms and small caps. Regarding the eight
independence criteria used to classify independeattors as strictly and non-strictly
independent directors, criterion 1, which checkethbr the director has been proposed
by the Nomination Committee, was the most relevemt generate non-strictly
independent directors in 2004, but it is amonglélast relevant in 2012 (Table 2, Panel
C). These data show that firms do care about camgdi with the recommendation that
independent directors should be proposed by theihdion Committee. However, the
excess of tenure of independent directors is al@®seélevant in 2012 as it was in 2004.
There is no explicit reference to tenure in the daory definition of an independent
director, although the same code recommends séourd for independent directors.
Criterion number 6, holding relevant positions ubsidiaries, is among the ones that
contribute most to classifying independent dirextas non-strictly. This criterion is
only partially reflected in the mandatory definitiof an independent director. The
overall combined effect of these eight criteria tigat firms declare 33.51% of
independent directors when only 17.36% of directoeset all eight criteria for the
whole period.
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Table 2 Board structure

Percentage of firms where the CEO is also the abfaihe board of directors, the average number of
board members, and the mean percentage of indeptetfidectors declared by firms over total boaresiz
strictly independent directors (do meet our eigkependence criteria), non-strictly independergadars
(do not meet any of the eight independence crjter&xecutive directors, proprietary directors
representing significant shareholders, and otheectiirs (outsiders not representing any significant
shareholders and not being qualified as independiesttors). Panel A shows this information by gear
and panel B by quartiles of firms according to neardapitalization. Quartiles are recomputed eveary
Panel C describes the eight independence critexiase to classify independent directors as strantly
non-strictly independent, and the mean percentage tward size of independent directors meeting eac
criterion. This information is provided every twears and for the overall sample. This informati®for

the 952 firm/year observations of column 3 in Tahle

Panel A: by Year

% type of directors over board size

Declared Strictly Non-Strictly
Year CEO-Chair  Board Size independents independents independents Executives Proprietary Others
2004 51.8% 11.10 33.30% 8.54% 24.77% 20.68% 42.92% 3.10%
2005 50.4% 11.09 33.65% 10.91% 22.75% 19.43% 43.93% 2.98%
2006 57.8% 11.12 32.73% 11.57% 21.16% 19.98% 43.94% 3.35%
2007 58.7% 11.44 31.46% 14.86% 16.60% 19.02% 45.27% 4.25%
2008 60.4% 11.85 33.33% 18.88% 14.45% 18.09% 44.46% 4.13%
2009 60.7% 11.57 32.92% 20.13% 12.79% 18.23% 44.55% 4.30%
2010 56.2% 11.58 34.15% 22.99% 11.16% 17.46% 43.79% 9.10%
2011 55.0% 11.57 34.54% 24.44% 10.09% 16.66% 43.52% 10.90%
2012 50.0% 11.26 35.74% 25.93% 9.81% 16.88% 42.75% 4.63%
Panel B: by Market Capitalization
First quartile - largest 67.1% 14.63 39.40% 22.98% 1%.42 17.62% 37.48% 7.04%
Second quartile 63.9% 12.18 31.69% 16.07% 15.62% 18.43% .65% 5.19%
Third quatile 47.7% 10.18 29.65% 14.69% 14.96% 19.44% 698.6 4.45%
Fourth quartile 44.1% 8.59 33.35% 15.75% 17.60% 18.67% 80%4. 3.85%
Overall 55.7% 11.39 33.51% 17.36% 16.15% 18.54% 43.91% %.13
Panel C: % Independent directors over board size nmeging each independence criteria
Year
Independence criteria 2004 2006 2008 2010 2012 Overall
Declared % Independent directors 33.30% 32.73% 33.33% 34.15% 35.74% 33.51%
[1] Proposed for appointment or renewal by
S o a 12.84% 17.55% 26.93% 32.75% 35.46% 24.89%
Nomination Committe:
gzeJaTrSenure as independent director for up to twelve 20.03% 27.79% 27.88% 28.66% 20.84% 28.20%
[3] Not having a significant business relationship 31.71% 30.26% 31.21% 31.90% 34.47% 31.56%
with the company
[4] Not holding a directorship, being a manager or
an employee of significant shareholder or a 32.58% 32.34% 33.01% 33.84% 35.63% 33.09%
shareholder with board representation
[5] Not having other relevant relationship (other
than those in point 4) with a significant sharelkold  32.82% 32.39% 32.93% 33.96% 35.74% 33.18%
or a shareholder with board representation
[6] Not b(_alng a dlrector or executive in subsidiaries 27 23% 28.14% 20 23% 20 87% 31.71% 20 05%
or associated companies
[7] Not being in a company as board director 32.64% 31.87% 32.44% 33.19% 34.77% 32.68%
[8] Not being executive director of the firm in the
33.30% 32.64% 33.22% 33.93% 35.74% 33.42%

previous four year%

% 1n 2007 the CNMV modified the information requirerteregarding director proposals. Firms must comoatgi
who proposed each director, except for independiattors. Since 2007 we assume that all indepentiegctors
have been proposed by the nomination committeespgxshen this committee does not exist, or if threafor has
not been formally renewed and was not promotedisydommittee before 2007
® Our corporate governance data begin in 2004, therehis criterion is affected till 2007
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3.4. The empirical model of optimal board structure

The proxies for the determinants of the optimalrdagructure models are taken
from the information available in our database. @pproaches to firm complexity are
firm size, the relevance of debt in the capitaudiure, the number of business
segments, and firm age. To proxy the costs of mdng and advising, we use the
market-to-book value of equity, and the spendingresearch and development to
account for growth opportunities, and the stockumretvolatility for information
asymmetry between insiders and outsiders. The plaxpotential private benefits is
the free cash flow (Jensen, 1986). Regarding theeoship incentives, we measure the
ownership by directors directly and proxy ownerstgmcentration through ownership
by the three largest shareholders, which are higblyelated (above 0.91) with the
ownership by the largest shareholder and the &vgelst shareholders. CEQO’s ability is
measured with the firm’s past performance, compatedhe average of the last two
years’ industry-adjusted return on assets, and t@rhbre, since successful CEOs remain
CEOs longer. The succession process is approaciiec\dummy variable identifying
when CEOs’ tenure is over 30 yedile are able to obtain proxies of CEOs’ tenure
and of the succession process only for firms witkeceatives on the board, which
reduces the sample by 66 observations. We alsmastimodels without these proxies
and with bigger samples. Following Linck et al. @) we use a dummy variable
identifying CEOs that also chair the board as axyprof CEO power, which is a
measure of power that is not related to her/hibtigsi, or at least not directly so.

Since there are two types of outside directorsypetary directors representing
large shareholders, and independent directors)umsample of Spanish firms, the
expected positive relation between the outsider evglmp and optimal board
independence, due to the monitoring benefits of eramp, needs to be revised. A
higher proportion of outsiders might mean a higbraportion of independent directors
(higher board independence) or a higher proportbrproprietary directors (lower
board independence). We conjecture that board erdgnce is positively related with
the ownership by independent directors and nedgtiadated with the ownership by
proprietary directors.

Finally, we also correct by year and industry fixedtects. Board independence is
measured as the percentage of declared indepeniteators, strictly independent
directors, and non-strictly independent directarsrahe total number of directors, and
board size as the log of the number of directon® @mpirical models explaining board
independence and board size are:

°The CEO is not directly identified in the ARCG. \itkentify CEOs indirectly with the CEO-
chair duality, as the top executive on the boardicgctors, since they are the executive direcfahe
executive committee. There are 76 firm/year obgema out of 1,107 belonging to 21 firms with no
executives on their boards. In firms with multifd&Os (35 firm/year observations), we compute their
average tenure to proxy the CEOs’ tenure.
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IND = a + B LogFirmSizetr B, Debt B, LogSegmenrtg, LogFirmAg8, MTB, & R+ D
+G,RETSTR, + B, FCH B, SAPerformanee3,, CEO Chaif,, ExDirectors Gwn
+/4,,IndDirectors_ Own+ S, Pr opDirectors  Own 8, G+A 0 IndustryDumin -eg[YearDummies & [4]

LogBoardSize a + 5, LogFirmSizeB, Debi3, LogSegmenfs gHionAge+ S, MTB+ 5, R Dr
+G,RETSTD, + B, ExDirectors Ownp, IndDirectors OwrB, Pr opDirectors Owf, 3tC
+A OndustryDummin es y 00 YearDummies [5]

where:

- LogFirmSize= Log of market capitalization.

- Debt= Long-term debt / Total assets.

- LogSegments Log of the number of geographical segments.

- LogFirmAge= Log of the number of years since incorporatioto ithe
Thomson financial database.

- MTB = Market value of equity / Book value of equity.

- R&D = R&D expenditures / Total assets.

- RETSTR; = Standard deviation of monthly stock return o¥2rmonths
in the preceding year.

- ExDirectors_Own, IndDirector_Own, PropDirector_OwnPercentage of
firm's shares held by executive directors, indepahddirectors, and
proprietary directors, respectively.

- FCF = Free cash flow computed as operating incomereeafepreciation
minus total income taxes, interest expense, pexedividends, and
dividends on common stock, all divided by totaledasgsee Jensen, 1986,
and Lehn and Poulsen, 1989).

- SAPerformance Average annual industry-adjusted return on assetr
two preceding years. Return on assets is the m&ma plus interest
payments, net of tax effects, over the previous' yeatal Assets.

- CEO_Chair = A dummy variable for CEOs chairing the board of
directors.

In the subsample of firms with executive directos® also estimate the
independence model by adding the log of CEO’s eillogCEOTenureand a dummy
variable identifying whenever CEQ'’s tenure is o8@ryears Retirement

Table 3 summarizes the statistics of the varialldgs quartiles of market
capitalization over yearS.The mean of the market capitalization is considgrhigher
than that reported in the sample of Linck et aQ0@), which included approximately
7,000 firms in the USA from 1990 to 2004, and wiz® aised in Wintocki et al. (2012).
Firms in the second quartile, by market capitaiamgtdo have a similar mean size than
the average firm in Linck et al. (2008). Comparthg ownership structure, even with
bigger firms, the mean ownership of all block hotdim our sample is 57%, while it is

9 Given that any tendency in stock prices mightatisthese capitalization-based subsamples,
quartiles are computed every year.
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40% in the US sample of Linck et al. (2008). Owharysby board directors is also
larger in our sample; its mean is 8.6% for exe@#j\0.32% for independent directors,
and 13% for proprietary directors. Linck et al. @) reported 1.7% aggregated
ownership by non-executive directors, and 6% owmprby the CEO. Regarding the
remaining characteristics of firms, panel C in EBaBl shows the effect of the crisis;
Return-on-assets decreases over time, as doesatlretran-book ratio. Our measure of
free cash flow is around 3% of total assets, loilvan the median 6% in the sample of
Linck et al. (2008), but bigger than their aver&ge4%).
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Table 3. Descriptive statistics

Firm characteristics are its stock market capision, long-term debt over total assets, the nurobgeographical segments, firms’ age (years sihe# incorporation into
the Thomson financial database), market value beek value of equity, investments in research aenebbpment, the yearly standard deviation of mgngiibck return
(RETSTD), free cash flow over total assets, andrretn assets. Firms’ characteristics come fromlthemson Financial database. Ownership structwiablas come from
the ARCG and are the ownership by the largest sbéder (C1), the three largest shareholders (®8)fifth largest shareholders (C5), all large shalders (those with an
ownership larger than 3% and board directors), wxex directors, independent directors, proprietdirgctors, and the ownership by the CEO for firmith executives on
the board of directors (ARCG do not provide infotima on the ownership by non-director executivd®nure data also come from the ARCG and are aveijabt for
firms with executives on their boards. Panel A files descriptive statistics of all variables foe thwverall sample. Panel B provides the mean valubeovariables by
quartiles of the firms ordered by market capitdlma Quartiles are recomputed each year. Paneb@des the mean value by years every two years.

Panel A: Overall sample Panel B: Means by markeit@iggation quartiles Panel C: Means by Year

#0bs Mean Std.Dev. Min Max First (largest) Second Tthird Fourth 2004 2006 2008 2010 2012
Firms' characteristics
Market Capitalization (mill €) 952 4,827.20 12,250.98 .95 104,544.90 16,819.08 1,925.17  515.69 117.35 4,089.4p61824 4,239.23 4,305.65 4,025.24
Debt/Total Assets 952 0.20 0.17 0.00 1.22 0.27 0.21 0.20 401 017 0.21 0.21 0.20 0.22
# Geographical Segments 952 3.30 228 1.00 10.00 4.01 3.443.00 2.77 2.49 2.88 3.28 3.76 4.15
Firm age (# years) 952 16.04 5.20 5.00 25.00 17.66 16.37 .4115 14.75 13.28 15.04 15.75 17.33 19.07
MTB 952 2.68 359 0.11 47.41 3.75 2,94 2.38 1.66 3.03 4.28 2.081.84 1.86
R&D (thousand €) 952 2.35 22.96 0.00 322.01 0.01 3.95 505 .350 1.66 3.01 2.82 1.86 1.87
RETSTD 952 0.09 0.05 0.01 0.74 0.08 0.09 0.10 0.10 0.06 0.08 11 0. 0.09 0.12
Free Cash Flow/Total Assets 952 0.03 0.07 -0.97 0.38 0.04 0.04 0.03 0.02 0.04 0.04 0.03 0.03 0.03
ROA 952 4.42 7.35 -33.42 42.73 6.78 5.62 3.60 1.69 5.12 6.32 364. 3.73 1.48
Ownership structure (%)
C1 952 34.91 2555 0.04 99.50 33.44 41.28 36.94 27.98 34.48 5238 35.43 34.16 31.37
C3 952 48.86 2442 0.04 99.50 46.78 53.67 50.79 44.20 4759 4651 49.56 48.80 46.46
C5 952 53.91 23.81 0.04 99.50 49.70 58.02 56.51 51.37 52.00 .5455 54.85 54.38 52.39
All large shareholders 952 56.89 23.95 0.04 99.81 51.01 .01 59.84 55.61 54.03 57.28 58.57 58.23 55.56
Executive directors 952 8.65 19.46 0.00 96.91 3.73 8.62 2213. 9.01 10.82 12.45 6.45 7.50 5.42
Independents directors 952 0.32 1.03 0.00 12.31 0.26 034 300 0.38 0.32 0.33 0.31 0.35 0.28
Proprietary directors 952 13.38 20.17 0.00 99.50 8.04 43.9 14.45 17.06 10.52 10.69 15.01 14.67 15.81
CEO's ownership 886 7.33 18,56 0.00 96.91 2.93 5.36 12.35 19 9. 9.58 11.44 4.68 5.58 3.92
Tenure (# years)
Average of executive directors 886 9.26 7.35 0.00 43.50 .74 8 9.57 9.73 8.95 8.55 8.44 9.16 10.05 9.89
CEQ's tenure 886 11.36 10.31 0.00 52.42 11.68 11.71 11.12 .8410 10.16 10.46 11.41 12.21 12.02
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4. Empirical results
4.1. Descriptive statistics and the recommended levbbard independence

The behavior of firms achieving the recommendeell®f independence above
their optimal level by filling the gap with non-gfily independent directors only
concerns the firms in the sample that declare iedéent directors as accounting for
one third of their directors. Approximately half tdfe firm/year observations in the
sample meet the recommendation (see Table 4, PanEkvertheless, almost all firms
(91.5% of observations) appoint non-strictly indegent directors, which include 63
firms that do not meet the recommended level oépathdence, representing 46.5% of
our observations.

Firms that do meet the recommendation have a tstatlg significant higher
level of declared board independence than the nampters (46.6% versus 21%; Table
4, Panel B). This higher level of board indepenéens based on non-strictly
independent directors since the declared propodiondependent directors is larger for
firms with non-strictly independent directors than firms without (34.2% and 25.7%,
respectively, which is a statistically significamtifference; Table 4, Panel B).
Furthermore, among the 464 observations belongiogfitms that reach the
recommended level of independence of one third,v@@3d not have reached that level
unless they had appointed non-strictly indepenakrectors. This descriptive data
supports our conjecture that the appointment of-stdntly independent directors is
used to reach the recommended level of independsncemplying firms.
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Table 4. Firms with non-strictly independent direcors and firms meeting the
recommended level of independence

Firms are classified as meeting the recommendeel lefvboard independence whenever their averagi&areec
proportion of independent directors reaches onel thf the board. Firms are classified as having-stoictly
independent directors whenever they present naecthgtmdependent directors in any one year. P@shows, by
year and market capitalization quartiles, the numdfefirms analyzed, and the number and the peagentof
observations belonging to each type of firm. Th& tao columns show the number of observationsrghgy to
firms meeting the recommended level of board inddpace only with strictly independent directorsd #mose who
need non-strictly independent directors to reach rbcommended level. Panel B shows, by year andetark
capitalization quartiles, the average percentageddpendent directors declared in all the firmalgred, in firms
with non-strictly independent directors, in firmsthout non-strictly independent directors, in firmeeting the
recommended level of board independence, andnmsfitot meeting it. Coefficients in bold show rejectiof the
null hypothesis of equal mean proportion of indefesr directors among firms having and not having-simictly
independent directors, and among firms meeting restdmeeting the recommended level of independeritte av
significance level of 5%. The hypothesis is analyaéth the t test of means comparison (see HamiR64 3).

Panel A
# Firms Firms with non-strictly Firms meeting recommended independence
4 Obs % 4 Obs o~ flustwith - #with non-
strictly indep strictly indep
Years 2004 110 103 93.6% 53 48.2% 15 38
2006 109 102 93.6% 50 45.9% 15 35
2008 106 97 91.5% 51 48.1% 18 33
2010 105 94 89.5% 54 51.4% 21 33
2012 98 86 87.8% 51 52.0% 21 30
Market Capitalization quartiles
First - largest 237 223 94.1% 151 63.7% 77 74
Second 238 222 93.3% 102 42.9% 19 83
Third 239 203 84.9% 89 37.2% 37 52
Fourth 238 223 93.7% 122 51.3% 28 94
All 952 871 91.5% 464 48.7% 161 303
Panel B
Mean % of declared independent directors
Non-Strictly independents Recommended level of
] Firms with Eirms Firm§ Firms'not
All firms without meetin meeting
Years
2004  33.3% 35.0% 8.0% 48.5% 19.1%
2006  32.7% 34.4% 8.3% 48.5% 19.4%
2008  33.3% 34.0% 25.6% 45.6% 22.0%
2010 34.1% 34.2% 33.6% 45.0% 22.7%
2012  35.7% 34.8% 42.2% 46.6% 23.9%
Market Capitalization quartiles
First - largest ~ 39.4% 39.4% 39.7% 49.9% 21.0%
Second 31.7% 32.2% 24.5% 44.1% 22.3%
Third 29.6% 31.3% 20.3% 45.9% 20.0%
Fourth 33.3% 33.8% 27.0% 45.3% 20.7%
All 33.5% 34.2% 25.7% 46.6% 21.0%

Furthermore, consistently with our predictions ect®on 2.3, the variance of
strictly and of non-strictly independent directasshigher than the variance of the
declared proportion of independent directors in shbsample of firms that meet the
recommended level of board independence, althoghlifference is not statistically
significant from 2008 (see Table 5, Panel A). Thdl hypothesis of equal standard
deviation of strictly and non-strictly independediitectors is rejected only in the
samples considering all firms (coefficients in boidlable 5, Panel A). In addition, the
correlation coefficient between strictly and nonesty independent directors is
negative in all samples and subsamples, and ilosecto -1 in firms that meet the
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recommended independence level, although thisrdiffee decreases over time (Table
5, Panel B). Finally, firm size seems to be relév&@maller firms that meet the
recommendation show the highest difference betweervariance of strictly and non-
strictly independent directors and the variance&etlared independent directors (also
statistically significant), and the correlation tfa@ent between strictly and non-strictly
is closer to -1. Since optimal board independescpositively related with firm size
(positively related with board size), and the numbé independent directors is a
positive integer, it could be more difficult to miee recommended level of board
independence among smaller firms.

Table 5. Variability and correlation of independentdirectors

Firms are classified as meeting the recommendeel lefvboard independence whenever their averagrdec
proportion of independent directors reaches ond tifithe board. Panel A shows, by years and maigitalization

quatrtiles, for all firms and for firms meeting trecommended level of board independence, the sthua@aiation of

the percentage of independent directors over bsiaedas declared by firms, with just strictly indagent directors,
and with only non-strictly independent directoranBl B presents the correlation coefficient betwienpercentage
of strictly independent directors and the percemtaf) non-strictly independent directors, takingoirccount all

observations and only observations belonging toadimeeting the recommended independence. The atiorels

also computed by year and by market capitalizagjoartile subsamples. Coefficients in bold identifiyen the null

hypothesis of equal standard deviation of strietiyl non-strictly independent directors is rejectdth a statistical

significance of 5%. * identifies when the null hypesis of equal standard deviation among non-stiistrictly) and

declared independent directors is rejected wittaistical significance of 5%. The hypothesis islgped with the F
test of standard deviation comparison (see Armitdgs., 2002, 149-153).

Panel A: Standard deviation of the % of independent diretors
All fims

Firms achieving recommend:

independence
Years Declared Strictly Non-strictly Declared Strictly Nanietly
2004 20.2% 13.3%* 20.2% 14.0% 16.0% 20.8%*
2006  20.0% 15.5%* 19.0% 15.3% 18.1% 22.8%*
2008 16.9% 15.8% 15.4% 13.3% 17.6% 17.3%
2010 16.7% 16.6% 13.3%* 13.7% 17.2% 15.3%
2012 17.7% 17.2% 11.6%* 15.5% 15.9% 13.0%
Market Capitalization quartiles
First - largest 18.7% 18.0% 15.1%* 14.2% 16.3% 17.0%*
Second 16.9% 15.0% 16.1% 14.4% 16.9% 18.1%*
Third 18.4% 16.5% 17.4% 14.5% 20.0%* 21.9%*
Fourth 17.6% 17.1% 18.9% 12.7% 18.9%* 22.1%*
All 18.2% 17.0%* 17.0%* 14.1% 18.3%* 19.7%*

Panel B: Correlation coefficient between the percentagef strictly and non-strictly independent directors

Firms meeting recommended

Years All firms independence
2004 -0.3254 -0.7388

2006 -0.3445 -0.7434

2008 -0.4147 -0.708

2010 -0.3916 -0.6493

2012 -0.2922 -0.4412

Market Capitalization quartiles

First - largest -0.3769 -0.6359

Second -0.4087 -0.665

Third -0.4162 -0.7624

Fourth -0.5249 -0.8175
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4.2. The empirical model of optimal board independence
All firms in sample

The empirical models of board independence anddbsiae are estimated with
firm fixed effects (equations [4] and [5f)Inference is based on robust standard errors
clustered by firm (Huber, 1967; White, 1980, 19B2tersen, 2009).

Our third prediction is to find the expected sigrioard structure determinants
when the dependent variable is the proportion rétst independent directors and the
opposite sign when it is the proportion of noneslyiindependent directors. Columns 1
to 6 of Table 6 present the estimation of the elzgdirmodels of board independence.
Although several coefficients show the oppositens{g@.g., firm size or business
segments) this does not hold for the statisticaigyificant coefficients of the model.
The model shows the expected sign in agreementthétloptimal board independence
theory for most explanatory variables and for badpendent variables, the proportion
of strictly and of non-strictly independent diretoFirm age is the only explanatory
variable showing statistically significant coeféaits with the opposite sign, having the
expected sign for strictly independent directorsp@ential explanation is that firms
replace non-strictly by strictly independent digest over time, as suggested by the
descriptive statistics in Table 2. The ownershiptbg largest shareholders is also
statistically significant with both dependent vates and presents the same expected
sign in both cases. The models in columns 2 and Fable 6 have the strictly
independent directors as the dependent variabteoaly firm age and ownership by the
largest shareholders are statistically significaoth with the expected sign. Contrary to
the optimal board theory as the origin of non-fliyimdependent directors, the models
in columns 3 and 6, with non-strictly independemectors as the dependent variable,
present an even better fit. Only for the model olumn 3 are there statistically
significant coefficients with the unexpected sigerformance and firm age, both with
low statistical significance. When we aggregatehbdependent variables, as the
declared level of board independence (columns 1 4nof Table 6), our fourth
prediction was that no explanatory power of bodrdcsure determinants would be
found; the overall fit in terms of Rs lower, but there are seven statistically sigaiit
coefficients and only one of them presents an ueebegd sign (MTB in column 4), with
low statistical significance. Overall, these reswhed some light in the sense that the
explanation of optimal board independence exceleeggbvernance recommendations
plus optimal independence conjecture as the onfithe appointment of non-strictly
independent directors. Our results do not seenetdriven by poor specification of the
empirical model of board independence. The ovditals substantial (R higher than
18% in all models, it is 17% in Linck et al., 200&8ith a much bigger sample: 8,840
observations) and the sign of the statisticallynigant variables is in general the
expected one, in accordance with the optimal boatdpendence theory. Furthermore,
a broad analysis of our determinants of board &trac analyzing their explanatory

1 Therefore, industrial sector dummy variables anétted.
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power when board size is the dependent variabteysia reasonable fit. Althougtf B
only 11% (column 7 in Table 6, it is 44% in Linck al., 2008, with 10,636
observations), all statistically significant coeffints present the expected sign and the
statistical significance is just 10% in one of tlseven statistically significant
coefficients. Our overall results provide evideticat firms tend to avoid the costs of
not reaching optimal board independence even if Hahieve the recommended level
of board independence with non-strictly independginéctors*? Firms behave as if
non-strictly independent directors provided readdandependence.

12\We control for the effect of any possible outljerg., due to measurement error) by winsorizing
all explanatory variables (with percentiles 1% &9, and with percentiles 5% and 95%), and obtain
qualitatively equivalent results, available on resfu
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Table 6. Board structure

The empirical models of optimal board independefecpiation [4]) and of board size (log of # direstaequation
[5]) are estimated with firm fixed effects. t stdits are in parenthesis and are computed withstastandard errors
clustered by firm (Huber, 1967; White, 1980, 19B2tersen, 2009). Declared board independence (madatd 4)
is decomposed into strictly board independence éiso and 5) and non-strictly independence (mo8eisid 6).
Debt is long-term debt over total assets, LogSegsnsrthe log of the number of geographical segmeviTB is the
market value over book value of equity, R&D is R&Dperses over total assets, RETSTB the standard deviation
of the previous year's monthly returns, FCF is tle® fcash flow scaled by total assets, SAPerformantee two
previous years’ average industry-adjusted returassets, CEO_Chair identifies when the CEO chairbdlaed of
directors, ExDirectors_Own (IndDirectors_Own, Pragbtors_Own) is the percent of shares held by ez
directors (independent and proprietary directagspectively), C3 is the percent of shares held bythihee largest
shareholders, LogCEOTenure is the CEQO'’s tenure, Regineis a dummy variable to detect CEOs with moaa th
30 years’ tenure. F is a test of the joint stat@tsignificance of all explanatory variables. *d&notes significance at

the 1% level; ** denotes significance at the 5%ele¥ denotes significance at the 10% level.

% Independent directors

Board size

Prediction Declared Strictly Non-Strictly Declared Stiic Non-Strictly  Prediction
1) (2 (€] 4 (5) (6) )
Log(Market
Capitalization) (+) 0.0033 -0.0063 0.0096 0.0048 -0.0039 0.0087 (+) 0.0538*
(0.2909) (-0.4931) (0.6563) (0.4533) (-0.2948) (0.5925) 4.1605)
Debt +) 0.031 0.0021 0.0289 0.0273 0.005 0.0223 (+)  0.1844*
(0.6459) (0.0402) (0.5248) (0.5413) (0.0903) (0.372) 1389
LogSegments (+) 0.014 -0.0165 0.0305*** 0.0118 -0.0142 0.026** (+) 0100
(1.5165) (-1.4483) (2.6502) (1.2647) (-1.1903) (2.0963) 0.1008)
LogFirmAge +) 0.1061 0.3076*** -0.2016* 0.1398* 0.2767** -0.1369 X+ 0.3199**
(1.2496) (2.8904) (-1.6754) (1.7234) (2.5742) (-1.2317) 2.5826)
MTB ) 0.0027 0.0019 0.0008 0.0032* 0.002 0.0012 ) -0.0048
(1.6029) (0.9896) (0.3168) (1.9133) (1.104) (0.4832) 263)
R&D ) -0.1523 -0.1321 -0.0202 -0.1227 -0.1069 -0.0158 (-) .03M7***
(-0.4129) (-0.2266) (-0.0678) (-0.3057) (-0.1879) (-@8p (-6.5569)
RETSTD, ) -0.0013 0.0492 -0.0505 0.0296 -0.0023 0.0319 ) -02068
(-0.014) (0.3305) (-0.3891) (0.3044) (-0.0141) (0.2283) -0.5171)
FCF +) 0.0162 -0.0346 0.0509 0.0321 0.0031 0.0289
(0.1635) (-0.5009) (0.5106) (0.3098) (0.047) (0.2944)
SAPerformance ) 0.0013 -0.0004 0.0018* 0.0011 -0.0004 0.0015
(1.4534) (-0.3889) (1.853) (1.3673) (-0.3434) (1.4668)
CEO_Chair +) 0.0172 0.0149 0.0023 0.0155 0.0202 -0.0048
(0.8014) (0.7897) (0.1127) (0.6464) (1.0108) (-0.2231)
ExDirectors_Own ) -0.0003 0.0002 -0.0005 0.0001 0.0003 -0.0002 ) 0.0013
(-0.6358) (0.2172) (-0.4825) (0.264) (0.3366) (-0.1998) 1.2485)
IndDirectors_Own (+) 0.0401*** -0.0015 0.0415%*= 0.0405*** -0.0016 0.0421* (+)  0.0087**
(8.986) (-0.3227) (7.0307) (9.0449) (-0.3552) (6.9598) 4721)
PropDirectors_Own ) -0.0006 0.0006 -0.0012** -0.0004 0.0009 -0.0012** ) (+ 0.0013**
(-1.6184) (1.0892) (-2.2071) (-0.9528) (1.4068) (-2.136) (2.1952)
Cc3 ) -0.0023*** -0.001* -0.0013* -0.0025*** -0.001*  -0.0015** “) -0.0018*
(-3.5737) (-1.8818) (-1.7179) (-3.9818) (-1.9283) (-BSp (-1.753)
LogCEOTenure ) -0.0016 0.0008 -0.0024
(-0.2327) (0.1405) (-0.3265)
Retirement ) -0.0575** -0.0661 0.0086
(-3.0681) (-1.2339) (0.1468)
Constant 0.124 -0.5856** 0.7096** 0.0327 -0.5266* 0.5594* 1.2656
(0.5877) (-2.0669) (2.3551) (0.1618) (-1.8506) (1.9285) 3.7718)
Year fixed effects Yes Yes Yes Yes Yes Yes Yes
# Obs 952 952 952 886 886 886 952
R? 0.182 0.2603 0.2819 0.2105 0.2444 0.2686 0.1103
R? Adjusted 0.1626 0.2427 0.2649 0.1889 0.2226 0.2484 0.0921
F 6.4713**  4,4929** 7 7387*** 7.9986***  4.0677***  7.4821*** 7.0193***
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Firms meeting the recommended level of board inalegece

We replicate the analysis allowing a different ¢ioefnt of board structure
determinants in firms that meet the recommendeel lefvboard independence. For this
purpose we interact a dummy variable that iderstifiens meeting the recommendation
(MeetIR) with the determinants of board indepenéer@verall results, in Table 7,
show that the relation with the determinants of dpémal board independence theory
does not depend on whether firms comply or not wihrecommended proportion of
independent directors on the board. Furthermorgtigtand non-strictly independent
directors react to these determinants with the eegesign. Wald tests of the joint
statistical significance of the new variables aeéevant only when the dependent
variable is the declared proportion of independ#rgctors (at the 5% level). For the
individual significance of explanatory variables fibms meeting the independence
recommendation, there is no difference among tbpgtion of strictly and non-strictly
independent directors in the models in columns@® ZrOnly when the retirement and
CEO’s tenure variables are considered, and strictjependent directors is the
dependent variable (column 5, Table 7), is therstagistically significant different
coefficient, i.e., ownership by executives, thas ltfae expected sign for firms meeting
the recommendation (0.0013-0.0033 =-0.002), atthoa Wald test does not reject a
value of zero. When the dependent variable is topgstion of declared independent
directors (columns 1 and 4), there are three detamts (R&D, the ownership by
proprietary directors, and C3 just in the modelcmlumn 4) with a statistically
significant different coefficient in firms meetingge recommendation, but only R&D
presents an overall unexpected sign in those fjrh&28 + 4.1508 = 0.0228) in column
1, but not in column 4 (-4.019 + 4.0068 =-0.0128pwever, a Wald test of the
statistical significance of these sums is unablejiect a value of zero in both cases.

In sum, even in a specific analysis for firms thaet the recommended level of
board independence, board structure determinamisept the statistically significant
expected sign for all measures of board indepergjesaept the retirement proxy in
column 6 (non-strictly independents) and executlirectors’ ownership in column 2
(strictly independent directors). Furthermore, dherall fit of the model is better when
the dependent is the proportion of non-strictlyeipendent directors (in terms of &nd
of statistically significant coefficients with thexpected sign)?

13 We also estimated the models of board independientable 7 with just the observations of
firms wanting to meet the recommendation, and afser winsorizing all the explanatory variablestfwi
percentiles 1% and 99%, and 5% and 95%), and thetvesults remain in both cases. Results omitted
to save space.
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Table 7. Board structure and the recommended indepelence level

The empirical models of optimal board independgecgiation [4]) are estimated with firm fixed effect statistics
are in parenthesis and are computed with robustiatd errors clustered by firm (Huber, 1967; Whit@80, 1982;
Petersen, 2009). MeetIR is a dummy variable idgntif firms classified as meeting the recommendatisrboard
independence (those with an average percentagectdrdd independent directors reaching one th8dg Table 6
for a description of explanatory and dependentabdes. Wald F (xMeetlR) is a test of the joint istatal

significance of all variables multiplied by MeetIR* denotes significance at the 1% level; ** demstsignificance
at the 5% level; * denotes significance at the 1696l.

Prediction  Declared Strictly  Non-Strictly Declared Stiyc  Non-Strictly

@) 0] (©] Q] (©] ©)
Log(Market Capitalization) +) -0.0019 -0.012 0.0101 0 .0126 0.0125
(-0.1503)  (-1.0299)  (0.8074) (-0.0037)  (-1.0474) (10823
Debt (+) 0.0356 0.0323 0.0032 0.0354 0.0252 0.0102
(0.6893) (0.6287) (0.0716) (0.6262) (0.4433) (0.217)
LogSegments (+) 0.0045 -0.0133 0.0178 0.0004 -0.0156 0.016
(0.4143)  (-1.2056)  (1.6413) (0.038) (-1.3926)  (1.4418)
LogFirmAge (+) 0.0814 0.2358** -0.1544 0.1038 0.209* -052
(0.8915) (2.309) (-1.4435) (1.1123) (2.0059) (-0.9762)
MTB - 0.0018 0.0007 0.0011 0.0021 0.0014 0.0007
(1.2691) (0.3813) (0.488) (1.3494)  (0.8562) (0.2903)
R&D O] -4.128* -0.0584 -4.0696 -4.019** 0.1389 -4.1579
(-1.9433) (-0.0172) (-1.4106) (-2.4257) (0.0399) (-148p9
RETSTD, O] 0.0615 0.0354 0.0261 0.0912 0.0206 0.0706
(0.5759) (0.2536) (0.2597) (0.8074) (0.1437) (0.638)
FCF (+) -0.0559 -0.1153 0.0595 -0.0085 -0.0769 0.0684
(0.5329)  (-1.5097)  (0.4321) (-0.0716)  (-1.3007)  (0.4656
SAPerformance ) -0.0001 -0.0018 0.0017 0.0006 -0.0015  002.
(-0.1113) (-1.4314) (1.3291) (0.5676) (-1.1124) (1.5049)
CEO_Chair (+) 0.0306 0.0011 0.0295 0.0313 0.0096 0.0218
(1.6137) (0.0566)  (1.4007) (1.5151) (0.4903) (1.0655)
ExDirectors_Own C] -0.0003 0.0011* -0.0013%* -0.0002  .0013** -0.0015%**
(-0.5239) (1.8252) (-2.8248) (-0.3357) (2.3283) (-3.3716
IndDirectors_Own (+) 0.0406*** 0.0024 0.0383*** 0.0398**  0.0021 0.0376%**
(20.4738)  (1.1639)  (14.5836) (17.4653)  (0.9866)  (12.3914
PropDirectors_Own ) 0 0.0006 -0.0006 0.0001 0.001 B30
(0.0101) (1.189) (-1.5743) (0.3164) (1.6006) (-1.9325)
C3 ) -0.0014**  -0.0006 -0.0009 -0.0013* -0.0007 -0.000
(-3.0059)  (-0.9064)  (-1.285) (-2.4728)  (-0.9917)  (-0.819
LogCEOTenure C] 0.0028 -0.0007 0.0035
(0.4371) (-0.1253) (0.5616)
Retirement ) -0.0226 -0.074**  0.0514**
(-1.213)  (-27325)  (2.7155)
Log(Market Capitalization) x MeetIR 0.0141 -0.002 ®a1 0.0091 0.0059 0.0032
(0.7269) (-0.0733) (0.5261) (0.4965) (0.2125) (0.1055)
Debt x MeetlR -0.0055 -0.0446 0.0391 0.0017 -0.0207 0.0224
(-0.0575)  (-0.3728)  (0.2872) (0.017) (-0.1618)  (0.1614)
LogSegments x MeetiR 0.0199 0 0.0199 0.0219 0.0095 0.0124
(1.0896) () (0.7648) (1.1875) (0.3404)  (0.4656)
LogFirmAge x MeetIR -0.0355 0.1038 -0.1393 -0.0108 063 -0.0744
(-0.545) (1.3441) (-1.535) (-0.1605) (0.7944) (-0.8406)
MTB x MeetlR 0.0054 0.0016 0.0038 0.0043 0.0003 0.004
(1.3936) (0.3061)  (0.6751) (1.1175) (0.0574) (0.7676)
R&D x MeetIR 4.1508* 0.164 3.9868 4.0068** 0.0284 3.9784
(1.9008) (0.047) (1.3778) (2.2941) (0.008) (1.2978)
RETSTD,; x MeetlR -0.1015 0.0553 -0.1567 -0.1041 -0.0037 -0.1004
(0.6313)  (0.2037)  (-0.6647) (-0.6138)  (-0.0124)  (-03p5
FCF x MeetIR 0.2583 0.2146 0.0436 0.1664 0.2567 -0.0903
(1.3482) (1.1926) (0.2038) (0.795) (1.1991) (-0.4108)
SAPerformance x MeetIR 0.0024 0.0022 0.0002 0.001 0.0016 -0.0006
(1.3586) (1.1253)  (0.0926) (0.5086) (0.707) (-0.2913)
CEO_Chair x MeetIR -0.0257 0.0317 -0.0574 -0.0376 0.0222 -0.0599
(-0.5522) (0.8583) (-1.4968) (-0.6971) (0.5476) (-1.4026
ExDirectors_Own x MeetIR -0.001 -0.0025 0.0015 -0.0008 -0.0033* 0.0025
(-0.8246)  (-1.3544)  (0.7438) (0.635)  (-1.8223)  (1.3238)
IndDirectors_Own x MeetIR -0.0043 -0.0267 0.0225 0 269 0.0259
(-0.1477) (-1.5947) (0.653) (-0.0015) (-1.4252) (0.6868)
PropDirectors_Own x MeetIR -0.0023** -0.0008 -0.0015  -0.0023** -0.0015 -0.0007
(-2.5403)  (-0.7273)  (-1.1062) (-2.2646)  (-1.2397)  (-BBL
C3 x MeetIR -0.0015 -0.0007 -0.0008 -0.0019* -0.0004 -0.0015
(-1.4194) (-0.6961) (-0.5471) (-1.8377) (-0.4222) (-B3p
LogCEQTenure x MeetIR -0.0051 0.0043 -0.0094
(-0.3506)  (0.3515)  (-0.6326)
Retirement x MeetIR -0.057 0.004 -0.061
(-1.4519) (0.0391) (-0.6326)
Constant 0.2006 -0.4922 0.6928 0.121 -0.4013 0.5223*
(0.9332)  (-1.6866) (2.288) (05871)  (-1.3624)  (1.7739)
Year fixed effects Yes Yes Yes Yes Yes Yes
N 952 952 952 886 886 886
R 0.2292 0.2815 0.316 0.2502 0.2657 0.2967
R? Adjusted 0.1989 0.2532 0.2891 0.2147 0.231 0.2634
F 37.9463**  5.1037**  16.7342*** 36.8442***  4.9634**  131417%*
Wald F (xMeetIR) 1.77% 1.01 0.98 1.75* 0.91 0.99
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Firm performance and optimal board independence

Since optimal board structures should have no etiacfirm performance (e.qg.,
Coles et al., 2008; Lehn et al., 2009; Dutchinlet2910), we analyze the effect of our
different board independence measures on firm peeoce to provide further evidence
on the optimality of declared board independenakisndecomposition among strictly
and non-strictly independent directors.

Firm performance may affect corporate governantiengs (e.g., it is optimal for
successful CEOs with positive past performance rdscao be allowed a less
independent board; Hermalin and Weisbach, 1998réfare, firm fixed effects
estimators may be biased when performance is thendent variable explained by
corporate governance variables, and a control fatogeneity is required. Indeed,
Wintoki et al. (2012) found that firm fixed effegisovide correct estimations of board
structure models, but not of performance models, propose the Dynamic System
panel GMM estimator developed by Holtz-Eakin et (4/988), Arellano and Bond
(1991), Arellano and Bover (1995), and Blundell aBaond (1998). With this
econometric technique we address endogeneity ieraleways: fixed unobserved
heterogeneity, simultaneity, and the dependenceuofent board structure on past
realizations of performance. However, although thchnique is superior to both OLS
and panel data firm fixed effects for generatingn-btased estimates due to
endogeneity, it can still generate biased estimatim the presence of time-varying
unobserved heterogeneity. Unfortunately, statistiests may not detect potential
misspecifications if the coefficient bias introddday the misspecification falls below a
certain threshold, namely around 25% as claimadimtoki et al. (2012). Furthermore,
the power of these tests is weaker in smaller sasnpl

The performance dependent variable is measuretieoyeturn on assets, and our
key explanatory variables are our measures of bioaependence. Since the Dynamic
System GMM estimator is biased in the presencanoé-tarying heterogeneity, our
control variables are time-varying variables thaynaffect board independence and
also firm performance. We follow Wintoki et al. (2% to select those variables adding
the log of board size to a subset of variables useduation [4] as follows:

Performance=a + ¢, Performancg+...+9J, Performange-5  INIB, LogRiSizer
+f,LogFirmSizer 5, Debt 5, LogSegment®, LogFirmAge, MR RETS¥D
+[,CEO_ Chair+ yOYearDummiese [6]

where the definition of the control variables issa$ out in equation [4]. However, we
also estimate the model of equation [6] by adding other determinants of board
independence considered in equation [4]. In the dbyn System panel GMM
estimations all explanatory variables are analyagdon-strictly exogenous variables
except firm age and the year dummy variables {Btrexogenous). One lag of firm
performance is introduced to obtain its dynamiased on OLS estimation of the
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performance models with different lag structure cEtions including industrial
sector fixed effects. This methodology obtains toefficients of the performance
model with the simultaneous estimation of the modedifferences and in levels.
Instruments in the differenced equation are lags & of return on assets and of all non-
strictly exogenous variables, and the first diffexe in the strictly exogenous variables.
Instruments of the equation in levels are lag 1heffirst difference of return on assets
and of all non-strictly exogenous variables, and kel of the strictly exogenous
variablest*

1 Our regressions are executed using xtabond2 ita,Stéth the two-step estimator and the
collapse option. This option reduces the numbeénstfuments, since it creates one for each variabte
lag distance instead of one for each variablediatance, and time period. Standard errors are fraddi
with the Windmeijer (2005) small sample correction.

27



Table 8. Firm performance and board structure

Empirical models of firm performance are estimatéth the Dynamic System GMM estimator (Holtz-Ealkinal.,
1988; Arellano and Bond, 1991; Arellano and Bové&93; Blundell and Bond, 1998). This is estimatetinio steps
and all instruments are collapsed. Standard eam@snodified with the Windmeijer (2005) finite-sadmpgorrection.
Performance (the dependent variable) is measuregttyn on assets (calculated as the net incomg ipterest
payments, net of tax effects, over the amount efftevious year's total assets), LogBoardSize isldaheof the
number of board directors, see Table 6 for the oéshe explanatory variables. Log(FirmAge) andrydammy
variables are assumed to be strictly exogenous. AR{ll AR(2) are tests for first-order and secondogkrial
correlation in the first-differenced residuals, andhe null of no serial correlation. The Hansest tef over-
identification is under the null that all instrunterare valid. The Diff-in-Hansen test of exogendstyinder the null
that instruments are exogenous (GMM refers to afi-strictly exogenous variables, and Exogenoustngnts to
strictly exogenous variables). The instruments useabde GMM estimation are: in the differenced dépra lags 2-6
of ROA and of all non-strictly exogenous variablasd the first difference of the strictly exogenwasiable; in the
level equations: lag 1 of the first difference ddR and of all non-strictly exogenous variables, &émg level of the
strictly exogenous variables. *** denotes significa at the 1% level; ** denotes significance at Hé level; *
denotes significance at the 10% level.

Determinants of Equation [4] plus CEO tenure and

Determinants of Equation [4] Retirement Model of Wintoki et al. (2012) - Equatiii
(1) (2) (3) (4 5) (6) () ®) 9 (10) (11) (12)
ROA.; 0.3502*%**  0.3239***  0.3047**  0.3171** 0.4569***  0.4554™*  0.4637**  0.4536*** 0.556*** 0.5267**  0.5006***  0.51 57***
(3.1284) (2.852) (2.7337) (2.6113) (4.3047) (4.0428) 784  (4.4501) (3.7513) (4.4875) (4.0809) (4.626)
Declared Independents  -0.9559 -1.655 -1.4405
(-0.2687) (-0.389) (-0.469)
Strictly Independents -4.3856 -3.3958 -2.5537 -3.2888 -6.3803 -4.2242
(-1.289) (-0.8477) (-0.7369) (-0.7615) (-1.481) (-0.9%01
Non-strictly Independents 1.6767 1.2877 -0.0417 -1.4096 3.5608 1.701
(0.404) (0.2741) (-0.0131)  (-0.2658) (1.166) (0.4841)
LogBoardSize -2.7464 -0.9245 -0.3551 1.1135
(-0.6778)  (-0.2779)  (-0.1182)  (0.3582)
Log(Market
Capitalization) 1.453* 1.417% 1.3426%*  1.4508*** 2.0605***  2,0976***  2,0897***  2,0965*** 2.3976**  2.2769%*  2.2369***  2.1944**
(2.5926) (2.4631) (2.3579) (2.7443) (3.4396) (3.501) @3 (3.8025) (5.3799) (4.2149) (4.1717) (3.9508)
Debt 3.5505 4.892 4.1564 4.786 4.2175 3.4297 2.6072 3.474 -4.392 -3.6545 -4.5616 -4.8531
(0.9873) (1.3746) (1.1007) (1.2318) (1.0166) (0.7999)  5§82) (0.7619) (-0.9482)  (-0.6819)  (-0.9475)  (-0.9338)
LogSegments 0.713 0.5561 0.92 0.624 0.2885 0.3298 0.3401 0.2855 0.0415 0.2181 -0.1453 -0.7517
(1.0023) (0.5395) (0.8525) (0.6825) (0.2953) (0.2811)  2763) (0.2694) (0.029) (-0.1738)  (-0.1026)  (-0.6065)
LogFirmAge -1.2022 -0.7968 -0.6618 -0.6845 -0.7892 -0.7857 -0.6648 .88 -2.0764* -2.3023** -2.056* -1.9945**
(-0.9167) (-0.621) (-0.4608)  (-0.4837) (-0.6204)  (-0.Bp4 (-0.5313) (-0.671) (-1.831) (-21077)  (-1.7825)  (-B9B
MTB 0.422* 0.4373 0.4395* 0.4236 0.3664* 0.3727 0.3543* 0.3702 0.0456 0.054 0.1252 0.1169
(1.6721) (1.6408) (1.6789) (1.5799) (1.7128) (1.6494)  7455) (1.6413) (0.1411) (0.2153) (0.546) (0.537)
R&D 10.0596 11.9303 13.9466 12.3396 -0.46 0.0772 -2.6908 1.133
(0.6179) (0.7088) (0.8858) (0.7629) (-0.0288)  (0.0038) 0.1424)  (0.0616)
RETSTD,; 1.313 -2.0924 -0.6457 -0.3217 7.1699 1.7173 3.6065 3.6414 6.6733** 20.8498* 20.3465* 22.9217*
(0.1257)  (-0.2133)  (-0.0638)  (-0.0301) (0.5851) (0.1477) (0.3141) (0.319) (2.0417) (1.6999) (1.7362) (1.9529)
FCF 74.0635%*  77.0344** 76.7053*** 76.4388***  59.9697*** 6GL.5801*** 58.3244** 61.7551***
(4.9036) (4.688) (4.8677) (4.5693) (4.6578) (3.7827)  §93) (4.8283)
SAPerformance -0.046 -0.0449 -0.0238 -0.0353 -0.1008 -0.1189 -0.1148 1131
(-0.4831)  (-0.4771) (-0.249) (-0.3808) (-0.9141)  (-1.3p9 (-1.0248) (-1.031)
CEO_Chair -0.9274 -0.5774 -0.5928 -0.5405 -0.6669 -0.7908 -0.8393 .869B -0.1655 -1.2493 -0.8284 -1.1947
(-0.7561)  (-0.4908)  (-0.4807)  (-0.4348) (-0.5225) (-®8P (-0.6156)  (-0.6776) (-0.1143)  (-0.8184)  (-0.5362) .7AW5)
ExDirectors_Own -0.0081 -0.0034 -0.0021 -0.0014 0.0318 0.0357 0.036 0.0308
(-0.1356)  (-0.0526)  (-0.0404) (-0.021) (0.8067) (0.7891) (0.8848) (0.7992)
IndDirectors_Own -0.2265 -0.2605 -0.297 -0.297 -0.4385 -0.4996 -0.4262 48B4
(-0.5321)  (-0.6803)  (-0.7681)  (-0.7319) (-0.8915)  (-B2F  (-0.9612)  (-0.9049)
PropDirectors_Own -0.0282 -0.0138 -0.0195 -0.0135 0.0037 0.0055 0.0007 6.005
(-0.8378)  (-0.3715)  (-0.5315)  (-0.3678) (0.1373) (0.1924 (0.0229) (0.2612)
C3 0.0115 -0.0022 0.0161 -0.0012 -0.0265 -0.022 -0.0218 dRB02
(0.3171) (-0.061) (0.3989) (-0.0286) (-0.5371)  (-0.4421) (-0.4498)  (-0.4786)
LogCEOTenure -0.1591 -0.0686 -0.0903 0.0139
(-0.2755)  (-0.1078)  (-0.1515)  (0.0219)
Retirement 3.31 3.9108 4.6407 3.6969
(1.014) (1.0356) (1.2652) (1.0691)
Constant -7.8427* -7.9961* -9.6616** -9.0356* -12.028*  212906*** -12.6145** -11.8982** -2.5089 -4.2493 -7.28 -9.5204
(-1.7605)  (-2.0475)  (-2.1822)  (-1.7912) (-2.355) (-33p6  (-2.8279)  (-2.3013) (-0.3113)  (-0.6311)  (-1.2679)  4741)
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes  Yes
# Obs 952 952 952 952 886 886 886 886 952 952 952 952
F 30.8752**  34,1892***  29.4733** 20.7128*** 35.646***  294119*** 27.0545***  29.308*** 17.9414%* 242775 18.3888** 21.8279**
AR(1) test (p-value) 0.0003 0.0003 0.0005 0.0005 0.0003 0.0003 0.0002 0.0003 010.0 0.0007 0.0008 0.0005
AR(2) test (p-value) 0.4769 0.4573 0.433 0.4591 0.6965 0.764 0.7384 0.7619 D.246 0.2775 0.2484 0.2712
Hansen test of over-
indentification (p-value) 0.516 0.585 0.525 0.53 0.369 0.369 0.429 0.449 0.711 0.492 4840. 0.449
Diff -in-Hansen test of
exogeneity of GMM
instuments (p-value) 0.815 0.909 0.94 0.891 0.396 0.621 0.569 0.505 0.605 0.558 5790. 0.292
Diff -in-Hansen test of
exogeneity of Exogenous
instruments (p-value) 0.662 0.515 0.516 0.578 0.608 0.525 0.581 0.621 0.957 0.251  .3020 0.271

Table 8 shows the estimation of the performanceeatsodhen the explanatory
variables of equation [4] (models 1-4) are includedcontrols, with the addition of
CEO tenure and the CEO retirement proxy (model} 2481 when only the explanatory
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variables in Wintoki et al. (2012), equation [6le aonsidered (models 9-12). In each
case board independence is measured as the pgeehtdeclared independent, strictly
independent, and non-strictly independent directéns models 4, 8, and 12 the
proportion of strictly and non-strictly independentirectors are included
simultaneously. Results in Table 8 show that afl lmoard independence measures do
not affect firm performance, in line with the op&ihboard structure assumption (and
consistent with the results in Wintoki et al., 2R1@nly when firm fixed effects are
used (omitted to save space) are statisticallyifsignt effects of board independence
detected, although these estimations are probalageth due to the endogeneity
problem and manifest the need for the GMM estinmatibhe GMM estimations in
Table 8 exhibit correct values in all diagnosticstse statistically significant
autocorrelation of order one only for the differenoodel, no over-identification, and
exogenous instruments. We also winsorized all exgitay variables (with percentiles
1% and 99%, and 5% and 95%) to control for outlieised return on sales as the
performance measure to evaluate the dependencerafesults on the performance
measure, and used just one observation every taws e control for persistence in
corporate governance measures (Wintoki et al., g0bbust results were obtained:
board independence measures do not affect firmopesance. Just with winsorized
variables the proportion of strictly independentgesents a statistically significant
coefficient (negative) in model 2 of Table 8, notmodels 4, 6, 8, 10 and 12. Non-
tabulated results available on request, not shawvsgdace restrictions.

5. Robustness checks

The robustness tests we perform include the usaltefnative proxies for the
determinants of optimal board independence. Foregsinip structure we replace C3 by
C5 and by the ownership of the largest shareholdet,we also dropped this variable,
since it is not among the explanatory variablekio€k et al. (2008). Firm age has been
dropped and alternatively its square has been abdadcount for its relation with firm
complexity among mature firms. The number of gephi@al segments has been
replaced by the number of different business a@wiand the sum of both. Firm size
has been measured by sales instead of market Icagiitan, and performance by return
on sales instead of return on assets; furtherni@éntdustry adjustment of performance
has also been carried out at subsector level idstéaat sector level. Finally, CEO
tenure has been measured by the average tenur@eobitive directors, the CEO
retirement situation has been identified wheneve©O€ tenure is longer than 20 years
instead of 30, and as in Linck et al. (2008) wdaep the CEO_Chair variable by its
lagged value (losing the first year of observatjonBhere are slight differences
regarding the statistically significant variablésit the overall conclusions remain the
same. The Rstatistics are also similar, the highest valuendpeachieved when the
dependent variable is the portion of non-strictigapendent directors and the lowest
when it is the declared portion.

Ownership structure seems to be a relevant detanmhiof board independence,
especially for non-strictly independent directofaifles 6 and 7). Therefore a second
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robustness check has consisted in the re-clagsficaf independent directors as strict
and non-strict regarding their relationship witlgrsficant shareholders. Specifically

directors that are directors, managers, employebawe any other relevant relationship
with a significant shareholder or a shareholdehwibard representation are allowed to
be classified as strictly independent. Droppindecia 4 and 5 in Table 2, the results of
the new estimations of the models of board indepeoel do not change.

A third set of robustness checks consist in simplg the set of explanatory
variables, using a different sampling frequency axtluding the firms of some
industries. Following Linck et al. (2008), we usanpipal components analysis to
extract a common factor from the proxies of comijeand cost of monitoring and
advising™ The results do not change. Again following Lingkae (2008) and Wintoki
et al. (2012), we estimate our models of board peddence with just one observation
every two years (thereby increasing the variabildy board independence and
ownership measures over time). We also estimatentiaels for the period 2008-2012,
where a new mandatory definition of independergaaors was in force. In both cases,
results leave our conclusions unaltered; ownerdeterminants are the most relevant
ones, and all three measures of board independeerce to react to board independence
determinants with the expected sign. We also perfdne estimations excluding
financial firms (banks and insurance companiesg ttutheir specific regulation and
supervision. Furthermore, because of the mainabtbe real estate industrial sector in
the recent crisis and their relationship with banks also drop real estate firms. In both
cases, our results remain robust.

As a fourth robustness check we take into accdumispecial behavior of small
firms regarding the structure of the board of dwex; even after controlling for firm
size (Linck et al., 2008). We take firms that méet recommended level of board
independence in the lowest quartile in market edipdtion, where the correlation
coefficient between strictly and non-strictly inégplent directors is closest to -1 (recall
Table 5). We measure whether determinants of boadpendence have different
coefficients in these firms (122 observations, bging to 21 firms) adding as new
variables the interaction with a dummy variablentifging them (MeetIRSC) — see
Table 9. In this case, Wald tests show the joiatigical significance of the new
variables. The coefficients of board independereterchinants are of the expected sign
also for the case when the proportion of non-$yristdependent directors is the
dependent variable. Although performance (for iath$) and the market-to-book ratio
(just for small compliance firms) present the urentpd sign, the rest of the statistically
significant variables show the expected sign (Téhleolumns 3 and 6). When the
dependent variable is the declared proportion @ép@endent directors, only the market-
to-book ratio for all firms and research and depeient expenses for small compliant
firms present an unexpected sign. Firm age hassdiy@but statistically insignificant

%n line with Linck et al. (2008) we do not includiem size in this common factor analysis. It
| may detect other aspects such as visibility tostors and shareholdeadvocates.
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coefficient in small compliant firms (column 1, 832-0.0894=0.0438, p-value of Wald
test 0.6), and the rest of the statistically sigaifit variables present the expected sign.
Finally, when the dependent variable is the praporof strictly independent directors,
the coefficients present the unexpected sign fostnod the statistically significant
variables that are different in small compliantfa: These results are inconsistent with
the optimal board independence theory (fixing tleeel of strictly independent
directors) together with independence recommendgiio order to generate non-strictly
independent directors, although they confirm thecgd characteristics of boards in
small firms.
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Table 9. Small firms wanting to meet the recommenadelevel of board
independence

This table shows the estimations of empirical medsl optimal board independence (equation [4]) vitm fixed effects. t

statistics are in parenthesis and are computed nohiist standard errors clustered by firm (Hub&671 White, 1980, 1982;
Petersen, 2009). MeetIRSC is a dummy variable ifyérg firms in the lowest quartile of market caglization classified as
meeting the recommended level of board independéihase with an average percentage of declaredpérdient directors
reaching one third). See Table 6 for a descriptibexplanatory and dependent variables. Wald F e\RSC) is a test of the joint
statistical significance of all variables multigliey MeetIRSC. *** denotes significance at the 18%dl; ** denotes significance at
the 5% level; * denotes significance at the 10%lev

Prediction Declared Strictly Non-Strictly  Declared Stiyc Non-Strictly
(1) (2) () (4) )] (6)
Log(Market Capitalization) (+) -0.002 -0.0047 0.0027 ((n:]c] -0.007 0.0103
(-0.1836) (-0.4023) (0.2189) (0.3228) (-0.6047) (0.852)
Debt +) 0.0157 -0.0159 0.0316 0.0107 -0.0244 0.035
(0.3197) (-0.297) (0.5846) (0.2033) (-0.4351) (0.6034)
LogSegments +) 0.018* -0.0191 0.0371%** 0.0152 -0.0209  03B1**
(1.7808) (-1.5597) (2.8738) (1.4394) (-1.645) (2.4855)
LogFirmAge +) 0.1332* 0.2939*** -0.1607 0.1246 0.2642**  0.1396
(1.7222) (2.8719) (-1.4624) (1.575) (2.5115) (-1.2312)
MTB ©] 0.0034** 0.0014 0.002 0.0034* 0.0019 0.0015
(2.0827) (0.8555) (0.8472) (1.9343) (1.2129) (0.6501)
R&D ©] -0.4933*%*  -0.679%* 0.1857 -0.4326**  -0.6176%* 0.185
(-3.1211) (-4.8335) (1.0321) (-2.4981) (-4.6729) (0.9977
RETSTO. ©] 0.0223 0.0308 -0.0085 0.0214 0.0118 0.0096
(0.2358) (0.1985) (-0.0691) (0.2202) (0.0724) (0.0724)
FCF +) -0.0337 -0.0729 0.0392 0.015 -0.0232 0.0382
(-0.3657) (-1.0931) (0.4138) (0.1415) (-0.4054) (0.373)
SAPerformance ©] 0.0013 -0.0016 0.0029*** 0.0012 -0901 0.0031***
(1.5293) (-1.4469) (2.9942) (1.3193) (-1.7628) (2.7892)
CEO_Chair +) 0.0067 0.0007 0.006 0.0058 0.007 -0.0012
(0.3279) (0.0424) (0.3065) (0.2471) (0.4061) (-0.0588)
ExDirectors_Own O] -0.0002 0.0012**  -0.0013*** 0 0.00¢6  -0.0016***
(-0.3382) (2.1651) (-2.7546) (-0.0093) (2.9012) (-3.1494
IndDirectors_Own +) 0.0409*** -0.0012 0.0421*** 0.0407* -0.0004 0.0411%*
(9.8214) (-0.2719) (8.7921) (9.867) (-0.1077) (9.1206)
PropDirectors_Own ©] -0.0003 -0.0001 -0.0002 -0.0002 0020 -0.0004
(-0.8245) (-0.2014) (-0.5415) (-0.4004) (0.3826) (0812
Cc3 ©] -0.0029***  -0.0014***  -0.0015** -0.0029***  -0.M15**  -0.0014**
(-5.2236) (-2.9721) (-2.4003) (-5.1536) (-3.0677) (-zap
LogExTenure “) 0.0025 -0.0006 0.0032
(0.3564) (-0.1219) (0.4269)
Retirement O] -0.0579%** -0.075 0.0171
(-3.0647) (-1.3946) (0.2896)
Log(Market Capitalization) x MeetlIRSC 0.0235 -0.0089 .0324 0.0176 0.0141 0.0036
(1.3348) (-0.3528) (1.1752) (0.8177) (0.5122) (0.1128)
Debt x MeetIRSC 0.0049 0.0492 -0.0443 0.0429 0.1072 -0.0643
(0.032) (0.3396) (-0.2876) (0.2717) (0.621) (-0.3914)
LogSegments x MeetIRSC -0.0115 0.0102 -0.0218 -0.0043 0.0364 -0.0408
(-0.5708) (0.3666) (-0.722) (-0.2168) (1.4068) (-1.3903)
LogFirmAge x MeetlRSC -0.0894** -0.0354 -0.0539 -0.0555 -0.0902 0.0347
(-2.4826) (-0.5875) (-0.8278) (-1.4763) (-1.5762) (0.8p2
MTB x MeetIRSC 0.0187* -0.0181**  0.0369*** 0.0174* -0.0124 0.0298**
(1.9764) (-1.9935) (2.7065) (1.7793) (-1.5068) (2.0393)
R&D x MeetIRSC 45524 9.0345%*  -4.4821*** 5.1699**  8.1541** -2.9841*
(6.1931) (9.5966) (-3.3777) (4.3829) (6.4654) (-1.6725)
RETSTO.1x MeetlIRSC -0.5434%+* 0.1591 -0.7025** -0.6029** -0.275 -0.3279
(-2.7194) (0.4162) (-2.0572) (-2.5003) (-0.5786) (-04p7
FCF x MeetIRSC -0.0006 0.1681 -0.1687 -0.2693 0.1982 -0.4675
(-0.0022) (0.7921) (-0.4876) (-1.0513) (0.5404) (-1.4132
SAPerformance x MeetlRSC -0.0002 0.0038* -0.004 0.0003 0.0044** -0.004
(-0.1246) (2.3545) (-1.567) (0.1573) (2.001) (-1.5472)
CEO_Chair x MeetIRSC 0.1236** 0.0682 0.0555 0.1115** 0.0995* 0.012
(2.3969) (1.2606) (0.9466) (1.9949) (1.7807) (0.2272)
ExDirectors_Own x MeetIRSC -0.0001 -0.0021** 0.002 0am5 -0.0022* 0.0027
(-0.1304) (-2.2324) (1.4831) (0.4719) (-1.7069) (1.5875)
IndDirectors_Own x MeetIRSC 0.1017%** -0.0037 0.1034*  0.1048*** -0.0077 0.1124%
(3.781) (-0.0689) (2.0955) (4.425) (-0.1745) (2.8642)
PropDirectors_Own x MeetlRSC -0.0007 0.0033***  -0460 -0.0003 0.0042***  -0.0046***
(-0.8695) (3.0044) (-2.8555) (-0.3388) (3.1617) (-3.0793
C3 x MeetIRSC 0.0022 0.0025** -0.0003 0.0016 0.0026* -0.001
(1.4916) (1.9816) (-0.1537) (1.0691) (1.9641) (-0.6235)
LogExTenure x MeetIRSC -0.0182* -0.0052 -0.013
(-1.7513) (-0.2492) (-0.5873)
Constant 0.1107 -0.5288* 0.6394** 0.0875 -0.4353 0.5228*
(0.5805) (-1.9497) (2.2037) (0.4607) (-1.5892) (1.7943)
Year fixed effects Yes Yes Yes Yes Yes Yes
N 952 952 952 886 886 886
R 0.2683 0.3273 0.3693 0.2811 0.3291 0.3466
R? Adjusted 0.2395 0.3008 0.3445 0.2479 0.2982 0.3165
F 743753.9494 982124.3762 1048.5157  432179.3739 2321042.6598.5638
Walf F (xMeetlIRSC) 25.1%%% 45.99% 14.15%* 24.69%** 33.79% 6.39%**
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Our fifth and last set of robustness checks indudeanges in the estimation
techniques. First, we estimate the models of boatdpendence simultaneously when
the dependent variable is the proportion of sirigtidependent directors and the
proportion of non-strictly independent directorsthwithe Seemingly Unrelated
Regression (SURE) methodology (Zellner, 1962). Talisws us to compute a Wald
test under the null hypothesis that all the cogffits of board independence
determinants in the non-strictly and strictly indedent models are equal but with the
opposite sign. This null hypothesis is always rgdovith a significance level higher
than 1%. The models are estimated with feasiblet lsquares allowing correlation
between the error terms of both mod8lsfirm and year fixed effects are also
considered. Although the estimated SURE models ssmwe differences with respect
to Tables 6 and 7 in terms of statistical signifioa, the overall conclusions remain the
same; ownership determinants are the most relevant, non-strictly independent
directors tend to react with the expected signaliinwe also estimate our board
independence models with the Dynamic System palMM@stimator, which accounts
for any potential effect of past board independemre current values of the
determinants of board independence. Based on eliffespecifications of the lag
structure of the dependent variable in the modelBable 6 estimated with OLS (also
including industrial sector fixed effects), we fitltht one lag is sufficient to obtain the
dynamics of board independence. As instrumentlardifference equation we use lags
2 to 6 of non-strictly exogenous explanatory vdaapand the first difference of the
strictly exogenous variables (firm age and year miymvariables). In the levels
equation, instruments are the one period laggddrdiice of all non-strictly exogenous
variables, and the level of the strictly exogeneasables. Ownership by independent
board members remains as a main determinant ofptbportion of independent
directors, and only the proportion of declared atrettly independent directors shows
statistically significant determinants with the Mpected sign. However, there are fewer
statistically significant coefficients than in Tal®. This is consistent with the inclusion
of lagged board independence as an additional rdetant of current board
independence. However, this may also be relatéloetéact that our sample was smaller
than that used by Wintoki et al. (2012) (952 ver80903 observations). Our overall
conclusions remain the same with this alternatie¢hmdology.

Given the number of robustness checks, in ordeave space, we omit tables for
most of the results in this section, although theyavailable on request.

6. Discussion

Two critical points regarding our estimation of tempirical models of board
independence are worth discussing at this poire.fiFkt is that in Spain, given the high
level of ownership concentration, the agency cohfbletween large and minority
shareholders is especially relevant. We in factreskl this concern in our empirical

16 See Greene (2003), Chapter 14, for a descripfitneoSeemingly Unrelated Regressions model
and its estimation.
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analysis since we increase the accuracy of the unead board independence leaving
proprietary directors, who represent the interedtdarge shareholders, out of this
measure. Even ownership by outside directors isdedv into independent and
proprietary directors, and our results are consisteith our prediction that only
ownership by independent directors increases opimdapendence. Contrary to Linck
et al. (2008), we find the expected sign of indeleen (positive) and proprietary
directors’ ownership (negative) in the model of fobatructure compared with their
joint measure of ownership and outsiders. The skpomt is related with the power of
executives and of large shareholders as a potaitexhative explanation for some of
the results. The theory predicts a negative effgictlarge shareholders’ and of
executives’ ownership on optimal board independeAcealternative interpretation is
that the negative effect reflects the abuse of pavtdarge shareholders (managers)
against the interests of minority shareholders r@di@ders). Our empirical evidence
regarding the board independence models, as irklenhal. (2008), does not allow us to
discard the abuse of power interpretation, althomgbur case the null effect of board
independence measures on firms’ performance doessupport this interpretation.
Furthermore, previous empirical evidence in a @oviersion of the same Spanish
sample in Crespi-Cladera and Pascual-Fuster (20i$dards the appointment of non-
strictly independent directors as the result of powabuse. The fact that non-strictly
independent board members are not driven by pogocate governance practices
increases the confidence in the interpretation wf @sults in terms of arguing for
optimal board independence. However, we cannotadisthe power abuse explanation
and our conclusions have to be taken with somearaut

Finally, some implications of our research are Wwadiscussing. Our empirical
methodology is designed to detect the effect ofdiincluding non-strictly independent
directors as declared independent board membebgtter achieve the recommended
level whenever the optimum level of real indepemderns lower. Our empirical
evidence does not give support to this behavionséquently the question that remains
is why do Spanish firms have non-strictly indeperiddirectors among their declared
directors? The presence of non-strictly independéeettors was especially relevant at
the beginning of our sample period and decreasedtowue (in 2004, on average 74.3%
of declared independent directors were non-stricttiependent). Although we do not
provide strong evidence, we conjecture that thelittcaal corporate governance
practices and lack of enforcement in Spain, togettigh a low value generated by
formal independence requirements, can explain dettavior. If firms consider other
director characteristics as being more valuable fbemal independence requirements,
and those characteristics are scarce, the replateoosts may be higher than the
benefits of this formal independence. A higher gpues on firms to meet formal
independence criteria imposed by regulators si0@¥ 2with the mandatory definition
of independent directors, is consistent with th@agement of non-strictly independent
directors by strictly independent ones over theyéaund in Table 2.
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In sum, our research highlights the relevance rofi-8pecific mechanisms when
deciding on the appointment of independent diractdhe results suggest that formal
independence requirements are not so relevantifors fas to represent the most
plausible explanation for the presence of noniyriadependent directors when they
try to meet the independence requirements. Futteessplanned by the European
Central Bank seem to give support to our conjectlreeed, the Single Supervisory
Mechanism is discussing the proposition to appexternal directors on the boards of
supervised banks in order to have the best knowletigut the tasks and decisions of
the boards and the expertise of their directord,v@inether they control the banks’ risk
properly. This decision opens up a discussion abmeitrole of independent directors
and whether their expertise is more relevant thair independence. However, further
empirical research is needed to test our explamalft for future research. This may
consist in analyzing the personal and professiataracteristics of independent
directors, whether there are significant differendetween strictly and non-strictly
independent directors, and checking whether thesgauable characteristics from the
point of view of firms, and their shareholders.

7. Conclusions

Our research confirms the widespread presence ofstiwtly independent
directors in terms of formal independence requirgiiein Spain. The lack of
compliance of the recommended regulation on boadépendence, with one size fits
all rules, pushes some firms to appoint non-sjyrictidependents according to our
empirical measure. This behavior occurs becausesfiend to avoid the potential costs
of having lower levels of independence than reconded by the codes.

On the other hand, recent advances in corporatergamce suggest that different
levels of optimal board independence exist as atiom of firm characteristics. This
endogenous nature of the board structure and bodegpendence results in an optimal
level of board independence for each firm, whiclksyagainst the “one size fits all” of
the recommendations of corporate governance ctriéss context, firms have to settle
for the tradeoff: optimal independence versus r@gus’ recommended level.

Our results indicate that, indeed, the appointnm@nhon-strictly independent
directors is relevant among firms that comply witle one third rule of independent
board members in Spain to achieve the recommerl@dl INevertheless, both strictly
and non-strictly independent directors are usedatbieve the optimal level of
independence, since our overall empirical evidesgggests that both react to the
determinants of optimal board independence withettpected sign, as if both provided
the benefits of real independence. Moreover, fitemsl to adjust to their optimal board
structure regardless of whether they comply or with the independence level
recommendation, in both cases they react to thermetants of optimal board
independence with the expected sign. The interjoetés that for some firms deviation
from the optimal level of independence is costiet deviation from compliance.
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These findings are relevant for other countriesenghthere is an apparent
inconsistency in theory about board structure amgbarate governance regulation. In
the discussion section we propose an alternatiygaration for the presence of the
formally non-strictly independent directors, altigbufurther research is needed.

However, the analysis of the relation between oueasares of board
independence and the determinants of optimal bwatelpendence contributes to the
literature on corporate governance with a sampldirofs with highly concentrated
ownership structures, common in continental Europeauntries. We find that
ownership structure determinants of optimal indejeaice are the most relevant ones,
specifically ownership by independent directorsiafy, the results seem to suggest that
characteristics other than the formal independeegeirements are the main source of
value provided by independent directors.
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