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Abstract
Empirical studies of large publicly traded ﬁrms have shown a robust negative relationship between board size and ﬁrm performance.
The evidence on small and medium-sized ﬁrms is less clear; we show that existing work has been incomplete in analyzing the causal relationship due to weak identiﬁcation strategies. Using a rich data set of almost 7000 closely held corporations we provide a causal analysis
of board size eﬀects on ﬁrm performance: We use a novel instrument given by the number of children of the chief executive oﬃcer (CEO)
of the ﬁrms. First, we ﬁnd a strong positive correlation between family size and board size and show this correlation to be driven by ﬁrms
where the CEO’s relatives serve on the board. Second, we ﬁnd empirical evidence of a small adverse board size eﬀect driven by the minority of small and medium-sized ﬁrms that are characterized by having comparatively large boards of six or more members.
Ó 2007 Elsevier B.V. All rights reserved.
JEL classiﬁcation: G30; G32; K22
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1. Introduction
The structure and size of corporate boards have received
much attention in the media and in the business community recently, fuelled by the prominent business failures
of large companies such as Enron, Worldcom and Parmalat. The general view that board characteristics matter is
reﬂected by an abundance of national and international
guidelines for good corporate governance. A survey of
the codes of conduct reveals that without exemption, a substantial amount of space is devoted to the speciﬁc organizaq
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tion of the corporate board.1 Some codes even go as far as
to recommend speciﬁc limitations on board size. These recommendations ﬁnd their support in recent empirical
research, which has established a negative relationship
between board size and ﬁrm performance.
Characteristics of corporate boards are generally viewed
as arising endogenously in response to the agency problems
inherent in governing any organization (Hermalin and
Weisbach, 2003). Board size, in particular, is known to be
correlated with observable ﬁrm characteristics (e.g. ﬁrm
size, ﬁrm age, industry aﬃliation) as well as unobserved factors that are potentially correlated with ﬁrm performance

1
All codes of conduct for good corporate governance available
on the homepage of the European Corporate Governance Institute
(www.ecgi.org) in January 2005 were collected and analyzed for discussions of the structure and role of the corporate board.
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(e.g. investment and growth opportunities). This makes a
causal interpretation of any observed correlation between
board size and performance highly contestable even when
it is possible to control for observable determinants of
board size.
The main contribution of the present paper is to provide
a thorough causal analysis of board size eﬀects in small and
medium-sized ﬁrms. Our instrumental variable (IV)
approach exploits a unique dataset that allows us to deﬁne
a novel instrument for board size, the number of children
of the CEO. Given the prevalence of family ﬁrms, this
instrument is ﬁrmly grounded in the institutional setting
surrounding most closely held corporations. We show that
the CEO’s number of children is a plausible and valid
instrument for board size: We ﬁnd a strong positive correlation between the instrument and board size driven by the
sub sample of ﬁrms where CEO children serve on the
board. Moreover, we ﬁnd little evidence to suggest that
the CEO’s number of children is correlated with unobservable determinants of ﬁrm performance; this supports the
exclusion restriction. This allows us to give the observed
correlation a causal interpretation: First, we ﬁnd an overall
small negative board size eﬀect. Second, the adverse board
size eﬀect is driven by the minority of small and mediumsized ﬁrms with comparatively large boards of six or more
members. Thus, we ﬁnd no eﬀect for ﬁrms with small
boards of three to ﬁve directors.
In small and medium-sized companies, the role of the
corporate board focuses on providing strategic advice;
extending the network of the management; and, mitigating
distributional conﬂicts among owners (Bennedsen, 2002
a.o.). Since the CEO often is a large owner with signiﬁcant
power, the board puts less emphasis on hiring, monitoring
and providing the right incentives for the daily management. This is diﬀerent from the large publicly traded companies that the board size literature so far has focused on.
However, there are at least four reasons why our results are
relevant for the general board literature: First, it is worth
noticing that we use the population of privately held ﬁrms
in Denmark which includes small and large ﬁrms. Second,
a large body of literature shows that the most prevalent
ﬁrm around the world is privately held and controlled by
families.2 Third, using data from Denmark, we obtain
results that are consistent with the theoretical contributions
by Jensen (1993) and Lipton and Lorsch (1992) and the
empirical results in Yermack (1996) on large publicly
traded ﬁrms in the US. Finally, we can replicate the basic
results of a much cited analysis of board size on small
and medium-sized ﬁrms in Finland by Eisenberg et al.
(1998).
The rest of the paper is organized as follows: In the next
subsection we provide a brief survey on board size literature focusing on causality issues. Section 2 describes the

dataset. Section 3 establishes the source of exogenous variation in board size derived from the CEO’s family characteristics. In Section 4 a standard OLS based approach is
used, IV is introduced and ﬁnally we show that the negative
board size eﬀect is driven by the minority of ﬁrms with a
comparatively large board. Section 5 concludes.
1.1. A review of the literature with a focus on causality
Theoretically, based on Mancur Olson’s arguments
from his study on the problems of collective actions, Jensen
(1993) and Lipton and Lorsch (1992) argued that large corporate boards may be less eﬃcient due to diﬃculties in
solving the agency problem among the members of the
board.3 This conclusion is summarized in the survey by
Hermalin and Weisbach (2003, p. 13, their emphasis):
The idea is that when boards become too big, agency
problems (such as director free-riding) increase within
the board and the board becomes more symbolic and
less a part of the management process.
Hermalin and Weisbach also emphasize that the corporate board should be considered an endogenously determined institution and that its organization depends on a
number of ﬁrm characteristics. This is conﬁrmed by several
empirical studies analyzing the observable determinants of
board organization (see Lehn et al., 2003; Boone et al.,
2005; Linck et al., accepted for publication).
The ﬁrst empirical study of board size eﬀects on performance was done by Yermack (1996) who analyzes a panel
of 452 large US ﬁrms from 1984 to 1991. Using a ﬁxed
eﬀects approach, he shows that there is a negative and signiﬁcant board size eﬀect on Tobin’s Q. The negative board
size eﬀect on performance has been conﬁrmed in a number
of studies on large publicly traded US ﬁrms. Other studies
of large US ﬁrms provide evidence that the board size eﬀect
depends on the organizational form; Adams and Mehran
(2005) ﬁnd a positive board size eﬀect for US banking ﬁrms
whereas Coles et al. (forthcoming) show that the negative
board size eﬀect does not hold for ﬁrms with complex operations. Several studies show that the negative board size
eﬀects also exist for publicly traded ﬁrms in other countries: Conyon and Peck (1998) analyse ﬁrms in the UK,
France, the Netherlands, Denmark and Italy; Mak and
Yuanto (2001) in Malaysia and Singapore; Loderer and
Peyer (2002) in Switzerland; and de Andres et al. (2005)
in 10 OECD countries. In contrast, Jong et al. (2000) and
Black et al. (2004) report insigniﬁcant eﬀects in Dutch
and Korean ﬁrms, respectively. Kiel and Nicholson
(2003) ﬁnd positive board size eﬀects in Australia. Thus
with few exceptions, the negative board size eﬀect is well
established for large publicly held corporations across
countries.
3

2

See La Porta et al. (1999), Claessens et al. (2000), Faccio and Lang
(2002).
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Jensen (1993, p. 865) writes ‘‘When boards get beyond seven or eight
people they are less likely to function eﬀectively and are easier for the CEO
to control.’’
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In a frequently cited study, Eisenberg et al. (1998)
extend the board size literature to include small and medium-sized closely held corporations. Their sample consisted
of almost 900 ﬁrms in Finland, most of which had from 3
to 7 directors on the board. A signiﬁcant negative board
size eﬀect was found even for these small ﬁrms. Moreover,
the estimated eﬀect on performance was large: According
to their most conservative estimate, an increase in board
size, e.g. from 3 to 4 directors, lowers the returns on assets
by approximately 11% points on average at the sample
mean of 13%.
In sum, the negative board size eﬀect has been conﬁrmed
by many studies on publicly traded ﬁrms and extended to
closely held corporations by a single study. This has created a general view in the literature that board size is negatively related to performance for ﬁrms and boards of all
sizes. Hermalin and Weisbach (2003) conclude: ‘‘The data
therefore appear to reveal a fairly clear picture: board size
and ﬁrm value are negatively correlated’’.4 This is in contrast to the theoretical literature, which holds that a negative board size eﬀect should only apply to ﬁrms with a
relatively large number of directors.
In the following, we re-examine the board size eﬀect in
small and medium-sized ﬁrms. To the best of our knowledge
this is the ﬁrst paper that seeks to thoroughly identify the
causal eﬀect of board size on performance. Using an IV
approach we address a general concern in the literature that
board characteristics could be correlated with inherently
unobservable determinants of ﬁrm performance. This suggests that board size should be treated as an endogenous
regressor to estimate its causal eﬀect on performance. Eisenberg et al. address this concern by using simultaneous equations estimation and adopt an identiﬁcation approach which
a priori hinges on a single restriction, namely the exclusion
of the business group aﬃliation dummy from the performance relationship. The validity of this exclusion restriction
is questioned by evidence in the corporate ﬁnance literature
of lower ﬁrm value and performance in business groups (see
Claessens et al., 2006; Volpin, 2002 a.o.). Thus, the Eisenberg et al. identifying assumption seems unfounded by the
literature. Empirically, we show that their ﬁndings of a
large, negative board size eﬀect can be attributed to an omitted negative eﬀect of business group aﬃliation.
Studies on publicly traded ﬁrms have used other exclusion restrictions, for example the implementation of antidirector rights, ownership concentration, ownership by
banks and institutional investors, network between boards
in ﬁnancial and non-ﬁnancial ﬁrms (Postma et al., 2003);
the degree of state ownership (Beiner et al., 2004); CEO tenure, CEO age, ﬁrm age and the amount of free cash ﬂow
(Coles et al., accepted for publication); and the percentages
4

This tendency was conﬁrmed by tracking papers and articles that
discuss board size eﬀects using GOOGLE SCHOLAR. More than 100
articles state the existence of a negative board size eﬀect on large and small
ﬁrms using the Eisenberg et al. study as their only reference for the eﬀect in
small and medium-sized ﬁrms.

of outside directors (de Andres et al., 2005). It seems diﬃcult
to argue that these variables do not have a direct eﬀect on
ﬁrm performance, as would be required for valid identiﬁcation: Numerous studies starting with Demsetz and Lehn
(1985) and Morck et al. (1988) have analyzed the impact
of ownership concentration on ﬁrm performance with mixed
results; the eﬃciency and performance of state owned enterprises have been a major concern in the expansive literature
on privatization; the relationship between performance,
good governance and the number of outside directors has
been central in the debate over the last decade on how to
improve the quality of governance in corporations.
While acknowledging the inherent diﬃculties in a full
system analysis of board size and ﬁrm performance, we
argue in this paper that valid identifying assumptions can
be established. In particular, we show that the causal eﬀect
going from board size variations to the performance of
small and medium-sized ﬁrms can be identiﬁed from the
close family ties that characterize the majority of these
ﬁrms. In comparison to the system analysis found in the literature, our approach is focused upon the causal performance eﬀect while the determinants of board size are
treated as a reduced form.

2. Data
Our data include all closely held corporations with limited liability in Denmark in 1999. The data originate from
the annual reports that all closely held corporations are
required to submit to the Danish Ministry of Economic
and Business Aﬀairs. The data include ﬁnancial items from
both the income statement and the balance sheet, ownership information, and the name and identity of the CEO
and the board members.
We consider the population of joint stock companies,
which are obligated to have a corporate board of at least
three members. They total 14,909 in 1999. We comply with
the standard selection criteria for performance evaluations
by excluding regulated industries and ﬁnancial intermediaries from the analysis, thereby reducing the number of ﬁrms
to 8225.5 A number of extremely small ﬁrms (primarily ﬁrms
that were recently established) and ﬁrms that have changed
industry or reporting standards are also excluded. As a
result, 7496 ﬁrms represent the population for this analysis.
Our main strategy in identifying the causal eﬀect of
board size on ﬁrm performance relies on CEO’s family
characteristics. We use a sample of 6850 ﬁrms with information on the CEO’s family characteristics.6 To access
5
Inter alia, utilities, ﬁnancial intermediaries, business services, community, social and personal service activities that are likely to be regulated
industries are excluded. Our sample consists of ﬁrms with primary
industry aﬃliation within NACE groups 10 through 36 and 45 through 63.
6
We cannot track the family characteristics of foreign CEOs who have
not become naturalized. As Danish nationality law prevents adults from
holding multiple citizenships our sample will by construction exclude
foreign CEOs.
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Table 1
Board size and return on assets
Board size

All ﬁrms

CEO family characteristics sample

N

Assets

RoA

Industry-adjusted RoA

N

Assets

RoA

Industry-adjusted RoA

3

4542
1614

5

871

6

288

7+

181

All

7496

0.067
(0.063)
0.061
(0.061)
0.065
(0.066)
0.047
(0.050)
0.035
(0.040)
0.064
(0.062)
4.37***
[0.002]

0.005
(0.000)
0.001
(0.000)
0.003
(0.004)
0.016
( 0.011)
0.025
( 0.012)
0.002
(0.000)
4.02***
[0.003]

4191

4

10.7
(5.8)
20.6
(7.8)
27.4
(12.5)
108.9
(25.6)
184.5
(42.5)
22.8
(7.1)
103.8***
[0.000]

10.6
(5.8)
18.5
(7.5)
26.3
(11.8)
95.0
(23.7)
172.4
(39.7)
20.9
(6.9)
79.8***
[0.000]

0.067
(0.063)
0.063
(0.061)
0.066
(0.065)
0.052
(0.051)
0.036
(0.041)
0.065
(0.062)
3.11**
[0.015]

0.004
(0.000)
0.001
(0.001)
0.004
(0.004)
0.011
( 0.013)
0.023
( 0.008)
0.002
(0.000)
2.71**
[0.029]

F-test, equal means

1459
794
251
155
6850

This table reports the mean and median of book value of assets, operating return on assets (RoA) and industry-adjusted RoA for board size categories
ranging from 3 to 7+. Medians are reported in parentheses. All ﬁrms is the gross sample of ﬁrms, whereas CEO family characteristics sample is the sample
of ﬁrms for which we were able to obtain information on the CEO’s family characteristics (see Section 2 for further details). We test the equality of means
across ﬁrm size categories. Numbers in brackets are p-values, whereas *** and ** denote signiﬁcance at the 1% and 5% level, respectively.

the family records in the oﬃcial Danish Civil Registration
System (CPR), we have obtained the CEO’s social security
number (CPR number) from the Danish Commerce and
Companies Agency. This dataset reports both the names
and CPR numbers of the founders, management and board
members of all limited liability ﬁrms.7 The CPR number of
each CEO was submitted to CPR, which then provided the
name and CPR number of all nuclear family members.
The CEO family characteristics sample of 6850 ﬁrms has
an average board size of 3.7, mean assets of 20.9 million
DKR (2.8 million EUR) and a mean ﬁrm age of 18.1 years.
Thus, our sample consists mainly of small and mediumsized ﬁrms. It complements the samples used by Yermack
(1996) and others to study board size eﬀects in large publicly traded ﬁrms which in general have much larger
boards. The main variables in the gross and CEO family
characteristics samples and their relationships to board size
can be compared in Table 1, which shows that small and
medium-sized ﬁrms dominate both samples and that the
number of directors is positively related to ﬁrm size measured by assets.
Table 1 also shows the raw relationship between performance and board size. For both samples, there are no
noticeable diﬀerences between the average RoAs of ﬁrms
with 3, 4 or 5 directors. Firms with six or more board members have lower RoAs on average. This pattern is conﬁrmed when we industry-adjust RoA at the two-digit
industry level. In conclusion, Table 1 illustrates that there
is some evidence of increased board size being associated
with lower returns on assets, but only for ﬁrms with comparatively large boards.

3. Family size as exogenous variation in board size
We argue in the following that exactly the fact that
many small and medium-sized ﬁrms have strong family ties
provides a valuable source of variation in governance characteristics, which can be claimed as exogenous in terms of
corporate performance.8 Speciﬁcally, we use information
on the family relationships of the CEO to establish a valid
instrument for the relationship between corporate performance and board size.
The candidate source of exogenous variation in board
size is the CEO’s number of children. Two conditions must
be satisﬁed for the IV estimation strategy to work. First, a
systematic relationship should be established between the
CEO-related instrument and the size of the corporate
board. Secondly, the CEO-related information should be
exogenous, that is, not related to ﬁrm performance given
the set of observable determinants of performance controlled for. Each condition is considered in turn and evidence is provided to substantiate this identiﬁcation
strategy.
First, due to the signiﬁcant overlap between ownership
and control in small and medium-sized ﬁrms the bulk of
CEOs are controlling owners. In fact, more than 75% of
the CEOs are also owners of the corporation. We regard
the CEO’s number of children at or above the age of 189
as being positively related to the size of the relevant ‘pool’
of director candidates. We expect such a correlation to be
most pronounced in family-related businesses where CEO
relatives serve on the board.
8

7

Under Danish corporate law ﬁrms are required to ﬁle with the Agency
any change in CEO or board positions within two weeks of the actual date
of occurrence.

Bennedsen et al. (2004) estimate – using a 50% control threshold – that
between 80% and 90% of all small and medium-sized ﬁrms in Denmark are
controlled by families.
9
The age at which people are legally eligible to become board members
in Denmark.
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Table 2
CEO family size, board size and performance
CEO’s number of
children aged 18+

N

Board
size

RoA

0
1
2
3
4+
All
F-test, diﬀerence
between 0 and 4+

2377
989
2262
906
317
6850

3.56
3.63
3.66
3.78
4.32
3.67
6.12***
[0.000]

0.0665
0.0561
0.0690
0.0583
0.0677
0.0648
0.02
[0.878]

Table 3
Board member identity and CEO relatives
Industry-adjusted
RoA
0.0006
0.0006
0.0006
0.0005
0.0005
0.0000
0.02
[0.887]

This table reports the mean board size, operating return on assets (RoA)
and industry-adjusted RoA for CEO’s number of children aged 18 or above
categories ranging from 0 to 4+. We test the equality of means between
ﬁrms where the CEO has 0 and 4+ children aged 18 or above. Numbers in
brackets are p-values, whereas *** denotes signiﬁcance at the 1% level.

Table 2 shows the mean board size as a function of the
CEO’s number of children aged 18 or above. We include
both male and female children as the male bias present in
e.g. Asian countries appears to be less strong in Denmark.
Of the CEO children serving as board members in our sample, 38% are female. The table indicates a general tendency
toward a positive relationship between board size and CEO
family size. We can reject the equality of means between
individual family size categories. Speciﬁcally, in ﬁrms
where the CEO has no children the average board size is
3.56 compared to an average of 4.32 for ﬁrms where the
CEO has four or more (adult) children. The underlying
correlation coeﬃcient between board size and the CEO’s
number of children aged 18 or above is 0.13. As expected,
the correlation is stronger (with a correlation coeﬃcient of
0.18) in the sub sample of ﬁrms where CEO children serve
on the board. In contrast, the correlation between the
instrument and the return on assets is small: 0.004 for
RoA and 0.011 for industry-adjusted RoA with p-values
of 0.75 and 0.34, respectively. While no ﬁrm conclusions
can be drawn at this stage, this can be seen as consistent
with our exclusion restriction.
To further validate our claim that the number of CEO’s
children provides a source of systematic variations in board
size across ﬁrms, Table 3 reports the identity of board
members. We report the number of directors who are either
CEO, relatives of the CEO, other owners, other owners’
relatives, or outsiders (the residual). We deﬁne relatives
of the CEO such that we only count relatives who are
not owners of the ﬁrm. Likewise we deﬁne other owners’
relatives as people related to other owners but unrelated
to the CEO. Finally, the residual group of outsider directors are neither the CEO, owners nor their immediate family members.10
Table 3 shows that 26.4% of all board members are
CEOs, whereas CEO relatives occupy 19.8% of all board
10

We deﬁne relatives as nuclear family members. Thus, Table 3 provides
a lower bound on the estimated family inﬂuence on boards of small and
medium-sized ﬁrms.

Board member identity

All board
members
N

CEO
CEO relatives
Spouse
Child
Sibling
Parent
Other owners
Other owners’ relatives
Outsiders
All

Board members in sub sample
of ﬁrms with CEO relatives on
board

%

N

%

6625

26.4

3631

29.4

2592
1608
202
578
3749
373
9397
25,124

10.3
6.4
2.3
0.8
14.9
1.5
37.4
100.0

2592
1608
202
578
1010
123
2608
12,358

21.0
13.0
1.6
4.7
8.2
1.0
21.1
100.0

% relatives

52.0
32.3
4.1
11.6

This table reports the identity of All board members in the CEO family
characteristics sample and for Board members in the sub sample of ﬁrms
with CEO relatives on the board. We classify board members into: CEO,
CEO relatives, other owners, other owners’ relatives and outsiders (the
residual). CEO relatives are the relatives of the CEO who are not owners
of the ﬁrm. We deﬁne other owners’ relatives as people related to other
owners but unrelated to the CEO. Outsiders is the residual group of
directors that are neither CEO, owner or their immediate family members.
Relatives are deﬁned as nuclear family members. We further classify CEO
relatives into spouses, children, siblings and parents.

seats. Thus, in total the CEO and their relatives account
for almost 50% of all directorships. Other owners and relatives account for 16.4%, whereas outsiders occupy the
remaining 37.4%. As a measure of the quantitative importance of our instrument, the number of CEO children, we
note that among the CEO relatives the children account
for 32.3% of the family board seats, corresponding to
6.4% of all board seats and 10.9% of board seats not occupied by managers or owners. Moreover, in ﬁrms with CEOrelatives on the board, the CEO and relatives account for
more than two-thirds of the total board seats. Among these
ﬁrms, the CEO’s children account for 13% of all directorships. In sum, the evidence is consistent with our identiﬁcation strategy: CEOs and their relatives are frequently
appointed as board members of small and medium-sized
ﬁrms.
Table 4 reports the ﬁrst stage regression. We ﬁnd a
strong positive eﬀect of the CEO’s number of children aged
18 or above on board size. On average, the board size
increases by 0.08 members for each adult oﬀspring, an
eﬀect which is signiﬁcant at the one-percent level. The eﬀect
is robust against controlling for CEO and ownership characteristics in Column II. Column III uses a sample in which
CEO children are actually serving on the board. Consistent
with our identiﬁcation strategy we ﬁnd a larger eﬀect of
CEO children on board size in the sub-sample of ﬁrms
where our story predicts the strongest link. Finally, in Column IV we restrict the sample to CEOs with at least one
adult child. Again, the coeﬃcient on the number of children is almost twice as large as the coeﬃcient obtained in
the full sample (Column II). Thus, the identiﬁcation of
board size is not driven by CEOs without children as we
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Table 4
First stage regression of board size–ﬁrm performance relationship

A. Identiﬁcation
CEO’s number of
children aged 18+
B. Controls
Firm size (log. assets)
Firm age
Business group
Multiple business
segments

(I)

(II)

(III)

(IV)

0.0845***
(7.40)

0.0779***
(6.88)

0.1348***
(3.45)

0.1343***
(6.59)

0.2623***
(17.7)
0.0026***
(2.91)
0.3526***
(4.26)
0.0239
(0.94)

0.2196***
(15.3)
0.0027***
(3.05)
0.3182***
(3.96)
0.0221
(0.89)

0.1860***
(7.39)
0.0011
(0.57)
0.1924
(0.91)
0.0426
(0.83)

0.2309***
(14.1)
0.0027**
(2.49)
0.1972**
(2.27)
0.0277
(0.90)

YES
6850
0.16

0.0097**
(2.36)
0.3483***
( 10.6)
0.3873***
(17.1)
YES
6850
0.21

0.0235***
(3.05)
0.0943
( 1.33)
0.4061***
(6.52)
YES
1241
0.20

0.0125***
(2.93)
0.3434***
( 8.25)
0.3939***
(13.5)
YES
4473
0.21

C. CEO and ownership
CEO age
CEO is owner
Multiple owners
Industry eﬀects
N
R-squared

The dependent variable is board size. This table reports the ﬁrst stage from
the two-stage-least-squares estimation of board size–ﬁrm performance
relationship using the CEO’s number of children aged 18+ as instrument
for board size. Columns I and II is the CEO family characteristics sample,
Column III is the sub sample of ﬁrms with CEO-children on the board,
whereas Column IV is the sub sample of ﬁrms where the CEO has at least
one child aged 18+. Numbers in parentheses are t-statistics based on
robust standard errors. Each equation also includes intercept and industry
dummies on the two-digit NACE level. *, ** and *** denote signiﬁcance at
the 10%, 5% and 1% levels in a two-sided test, respectively.

ﬁnd a stronger correlation for the sub-sample of CEOs with
(adult) oﬀspring. Throughout, we control for an array of
ﬁrm characteristics.11 Consistent with e.g. Lehn et al.
(2003) we ﬁnd that standard controls such as ﬁrm size, ﬁrm
age, and business group aﬃliation are strong determinants
of board size.
The second condition for the validity of our identiﬁcation strategy is the requirement that CEO family characteristics are indeed excludable from the performance
relationship. Two types of endogeneity problems ﬁgure
prominently in the literature: Reverse causation and
omitted variable bias. Reverse causation in this context
implies that CEOs make fertility decisions based on ﬁrm
performance. We note that the fertility decision and subsequent ﬁrm performance are well separated in time with
ﬁrms being observed in 1999 and CEO oﬀspring being
born in 1981 at the latest. Moreover, we present an
alternative speciﬁcation that employs the number of
founders’ children as instrument for board size. In the
founder sample, fertility and business decisions are sepa-

11

We will introduce each of the control variables in Section 4.
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rated even longer in time making reverse causation
highly unlikely.
In terms of omitted variables, the basic exogeneity claim
is – conditionally on observable determinants of current
performance – that no correlation exists between the
instrument, the CEO’s number of children, and unobservables aﬀecting current ﬁrm performance. The claim is supported ﬁrst of all by the fact that we are able to control for
a rich set of current ﬁrm characteristics. Secondly, while a
small negative correlation between the number of CEO
children and ﬁrm performance was identiﬁed above, this
can be attributed to the reduced-form relationship going
via board size and thus fully consistent with the exclusion
restriction. While the exclusion restriction remains contestable we will address some immediate concerns regarding
omitted variables.
First, the innate ability of the CEO in managing the ﬁrm
is a potential omitted variable and (positively) related to
fertility. More children could also provide a source of
highly motivated labour and thus enhance the productivity
of the ﬁrm. However, there are also potential negative
eﬀects of having more children due to the trade-oﬀ between
time invested in child-bearing activities and the available
time for the CEO to mind his or her business. While the
likelihood that time-intensive child-care activities have an
impact on ﬁrm performance reduces due to the long
time-lag between births and current ﬁrm performance,
there is a priori no deﬁnite sign apparent for any correlation related to ability and fertility decisions. Second, a
prime candidate for an omitted variable in the context of
small and medium-sized ﬁrms is ‘family conﬂict’. Bennedsen et al. (2004) argue that the likelihood of family conﬂict
increases in the number of children and argue that conﬂicts
potentially aﬀect ﬁrm performance negatively. If this bias is
prevalent our IV estimates of the board size eﬀect will be
negatively biased. Family conﬂict considerations are also
the main reason that we do not consider information on
the CEO’s current or previous marriages as exogenous in
this context. Third, older CEOs might be more prone to
place family members on the board and might work less
hard due to early retirement on the job. In this case our
instrument will correlate with ﬁrm performance due to an
omitted retirement eﬀect. We therefore include a control
for CEO age.12 Fourth, another potential source of correlation could be derived from the process of CEO choice
in family ﬁrms. In particular, Bennedsen et al. (2007) show
that the departing CEO’s family size is positively correlated
with appointing a family heir as the new CEO, which is

12
To capture the potential non-linearity between CEO age and ﬁrm
performance due to early retirement on the job, we specify the CEO age
control such that the reference group is CEOs aged 60 and below. For
CEOs in this group the CEO age variable takes the value zero, whereas for
CEOs aged above 60 the variable measures actual age minus 60. Our
results are robust to alternative speciﬁcations using age thresholds of 65
and 70, as well as an indicator for CEOs aged 60 or above. We thank a
referee for suggesting this.
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shown to be harmful to post-succession performance.
However, here we measure the family size of the current
CEO. Thus, any eﬀect of the current CEO’s family characteristics on performance again seem ambiguous. We further
control for direct performance eﬀects by including a
dummy for ﬁrms where the CEO is an owner. Moreover,
with a median ﬁrm age of 14 years, few ﬁrms will have
undergone any generational change in management. The
net impact, if any, on ﬁrm performance via a family CEO
channel appears ambiguous.
In sum, we will conclude that there is little evidence that
our instrument does not satisfy the basic exclusion restriction. Any eﬀect of CEO’s family relationships on current
performance runs via the size of the corporate board and
not through current but unobserved aspects of the management of the ﬁrm.
4. Board size and ﬁrm performance
This section reexamines the relationship between board
size and ﬁrm performance. We report OLS results as well
as the second stage of the IV analysis using the CEO’s
number of children as an exogenous source of variation
in board size. As a robustness check we also provide results
obtained by using the number of founders’ children as an
alternative instrument for board size. We then show how
the diﬀerences between our results and the results in Eisenberg et al. most likely can be attributed to their identiﬁcation strategy and provide additional insights on the
composition of the board size eﬀect.
4.1. OLS and instrumental variable results
The dependent variable in the performance equation is
the operating return on assets (RoA) of the ﬁrm in 1999.
The variable of main interest, the number of board members, enters linearly in the basic speciﬁcation. Other studies
have imposed a log transformations, e.g. Yermack (1996)
and Eisenberg et al. (1998). The range of variation in board
size is narrow and, if anything, the unconditional relationship between board size and performance in Table 1 suggests smaller eﬀects in the lower range of board size, not
larger eﬀects as would be implied by a log transformation.
None of our basic ﬁndings are aﬀected by the choice of a
simple linear speciﬁcation.
The following standard set of controls13 for ﬁrm performance is employed throughout the empirical analysis: Firm
size (log. of assets); ﬁrm age; dummies for ﬁrms operating
in multiple business segments and for being in a business
group. Ownership distribution may have a direct impact
on performance, since it is the main mechanism aligning
the interest of controlling and non-controlling owners
(Bennedsen and Wolfenzon, 2000). We control for the
13
Industry dummies at the two-digit NACE level are included
throughout.

ownership distribution by including an indicator variable
that takes the value one when the ﬁrm has multiple owners,
thereby using single-owned ﬁrms as the reference category.
We further add a dummy for whether the CEO is an owner,
to control for diﬀerences in performance between ﬁrms
with a family CEO and ﬁrms with an outside CEO and a
control for CEO age.
Table 5 reports the results from the OLS and IV regressions. The regressions in Columns I and II include only
board size and standard controls, whereas Column III
and IV add CEO and ownership variables. Most eﬀects
of standard controls are consistent across the speciﬁcations. Firm size has an increasing although concave eﬀect
on performance. The multiple business segment dummy
is insigniﬁcant, whereas ﬁrms with a business group aﬃliation have a signiﬁcantly lower performance. Older ﬁrms
seem slightly less proﬁtable than younger ﬁrms. The OLS
estimate of the performance eﬀect of board size is negative
and, although small, highly signiﬁcant. Adding CEO and
ownership information does not change that conclusion.
The consistency of the OLS results and their ceteris
paribus interpretation clearly rely on the exogeneity of all
regressors in the performance equation, including the board
size variable. The IV regressions examine the empirical validity of this assumption. As argued in the introduction, unobserved performance determinants may exist that are also
related to board size. If so, the OLS results do not identify
the causal eﬀect of board size variations on performance.
Columns II and IV in Table 5 report IV estimation
results based on the extended speciﬁcation of the structural
performance equation. The performance equation is estimated in a two-stage least squares procedure. The ﬁrst
stage is a reduced-form regression of board size on the
instrument, CEO’s number of children, and all the other
exogenous variables in the model.14 The second-stage
regression includes the predicted value of board size from
the ﬁrst-stage regression along with the exogenous determinants of performance.
The estimated eﬀect of board size is negative but insigniﬁcantly diﬀerent from zero which suggests that performance and board size are unrelated once endogeneity is
controlled for. Even with inﬂated standard errors we safely
reject any negative board size eﬀects in the order of magnitude of 11% points found by Eisenberg et al. (1998).
The relative precision of the IV estimates clearly relies on
the strength of the instrument. A test of the validity of the
instrument can be provided by testing the signiﬁcance of
the reduced-form relationship between the potentially
endogenous regressor, board size, and the instrumental variable, the CEO’s number of children, conditional on the set
of included exogenous regressors in the performance equation. In the case of no signiﬁcance, a ‘‘weak instruments’’
problem exists. Staiger and Stock (1997) argue that F-tests

14
The corresponding ﬁrst-stage regressions of board size were reported
in Columns I and II in Table 4, respectively.
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Table 5
OLS and IV estimates of the board size–ﬁrm performance relationship
Sample

CEO family characteristics sample

Estimation method

(I)
OLS

(II)
IV

(III)
OLS

(IV)
IV

(V)
OLS

(VI)
IV

0.0068***
( 4.59)

0.0161
( 1.12)

0.0063***
( 4.17)

0.0090
( 0.58)

0.0110***
( 3.26)

0.0131
( 0.39)

0.0145***
(8.32)
0.0005***
( 6.20)
0.0321***
( 5.78)
0.0011
( 0.33)

0.0170***
(4.00)
0.0005***
( 5.64)
0.0288***
( 3.93)
0.0008
( 0.23)

0.0144***
(8.17)
0.0005***
( 5.64)
0.0328***
( 5.95)
0.0022
( 0.68)

0.0150***
(3.83)
0.0005***
( 5.14)
0.0319***
( 4.46)
0.0021
( 0.65)

0.0171***
(4.83)
0.0001
( 0.81)
0.0336**
( 2.39)
0.002
( 0.34)

0.0174***
(2.54)
0.0001
( 0.80)
0.0333**
( 2.32)
0.0021
( 0.35)

0.0019***
( 5.54)
0.0156***
(3.74)
0.0081**
(2.48)

0.0019***
( 4.77)
0.0147**
(2.15)
0.0091
(1.37)

0.0007
(0.11)

0.0013
(0.11)

0.0153
(2.48)
YES

0.0155
(2.16)
YES
14.5***
[0.000]
0.57
[0.210]
2087
0.13

A. Board variables
Board size
B. Controls
Firm size
Firm age
Business group
Multiple business segments
C. CEO and ownership
CEO age
CEO is owner
Multiple owners

Founder family characteristics sample

D. Founders
Multiple founders
Industry eﬀects
Identiﬁcation

YES

Hausman test
N
RMSE

6850
0.13

YES
54.3***
[0.000]
0.42
[0.516]
6850
0.13

YES

6850
0.13

YES
47.3***
[0.000]
0.03
[0.862]
6850
0.13

2087
0.13

The dependent variable is the operating return on assets (RoA). This table reports the second stage from the two-stage-least-squares estimation of the
board size–ﬁrm performance relationship. We use the CEO’s number of children aged 18+ and the founders’ number of children aged 18+ as instrument for
board size in the CEO and Founder family characteristics sample, respectively (see Section 4 for a motivation of the instrument and Table 4 for the ﬁrststage regressions). Identiﬁcation is an F-test of the signiﬁcance of the instrument in the ﬁrst-stage regression. Hausman test is a test of signiﬁcant bias in the
corresponding OLS estimates. RMSE reports the root mean squared error. Numbers in parentheses are t-statistics, whereas numbers in brackets are
p-values. Both are computed using robust standard errors. Each equation also includes intercept and industry dummies on the two-digit NACE level. *, **
and *** denote signiﬁcance at the 10%, 5% and 1% levels in a two-sided test, respectively.

of signiﬁcance should be at least ﬁve and preferably 10. The
CEO’s number of children qualify as a valid instrument
based on this criterion with a F-test of identiﬁcation of
54.3 and 47.3 in Columns II and IV, respectively. Thus,
our instrument, the CEO’s number of children, appears
strong in both speciﬁcations.
Having established a signiﬁcant correlation between the
proposed source of exogenous variation and the size of the
board, the IV results can then be used to address the question if the board size eﬀect estimated by a simple OLS
regression is substantially biased or not. Table 5 reports
the Hausman test, which tests the signiﬁcance of the diﬀerences between the OLS estimates (which are consistent and
eﬃcient if board size turns out exogenous) and the IV
results (which are consistent in any case).15 Based on the
15
The particular form of the test performed here is a residual-addition
test, see e.g. Wooldridge (2002).

CEO’s number of children instrument there is no evidence
that the OLS estimates are signiﬁcantly biased, as the
Hausman test has a p-value of 52%. Thus, the OLS results
are preferable on the grounds of eﬃciency.16 A similar conclusion emerges from Column IV where we have added
ownership controls.
As a robustness check we now consider an alternative
strategy using the family relations of the founders of the
ﬁrm in identifying the board size-performance relationship.
A founder-based strategy is considered conservative in
terms of the critical a priori argument of exogeneity of
the instrumental variable. Nonetheless, the added credibility of the founder-based instrument comes at a potential

16
OLS can be seen as a special case of IV where no instruments are used.
When all the regressors are in fact exogenous, the OLS estimator is
eﬃcient in this class of estimators, see Wooldridge (2002, p. 97) for further
discussion.
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cost in terms of the precision of the estimates because it is
expected to show a lower correlation with current board
size than the alternative, the current CEO’s number of children. Further, personal founder information is only available for around one-third of the ﬁrms, due to the fact
that founder information is available only for ﬁrms incorporated in 1986 or later.17 The requirement that all founders are individuals leaves a sample of 2087 observations.18
The construction of the sample explicitly imposes a time
lag between fertility decisions aﬀecting founder-related
information and the earliest establishment date of any ﬁrm
in the sample, which thereby limits the relevance of
‘‘reverse causation’’ considerations. Speciﬁcally, because
the founder data only include ﬁrms established in 1986 or
later, the fertility decision was taken at least 5 years before
the ﬁrm was established as we only count children aged 18
or above 1999 (i.e. children born in 1981 or before).
Column VI in Table 5 reports the results from the IV
estimates using number of founders’ children aged 18 or
above as the instrument for board size. In addition to the
controls used throughout the paper, we control for the
number of founders of the ﬁrm. The basic insights from
the main analysis are conﬁrmed. Board size has a negative,
although insigniﬁcant eﬀect on performance. The test of
identiﬁcation reveals that the number of founders’ children
is not a weak instrument for board size. The test for
whether board size is endogenous remains insigniﬁcant
which again implies that that the OLS results in Column
V conﬁrming a small negative board size eﬀect, should be
preferred.19 Thus, our results remain unchanged when we
apply a more conservative instrument in terms of fulﬁlling
the exclusion restriction.
In conclusion, the CEO’s number of children has been
established as a valid instrument for board size. Based on
the Hausman test, OLS results are preferred to the IV-estimates. Thus, we ﬁnd a negative board size eﬀect although
of a signiﬁcantly lower order of magnitude than the ﬁndings of the existing study by Eisenberg et al. (1998). To
explain this diﬀerence we proceed by replicating the Eisenberg et al. identiﬁcation strategy in our sample of Danish
small and medium-sized ﬁrms.
4.2. Replication of the Eisenberg et al. identiﬁcation strategy
Eisenberg et al. address the endogeneity concern by using
a simultaneous equations approach. They model board size

as a function of performance, size, age and whether or not
the ﬁrm belongs to a business group.20 The performance
equation, on the other hand, models the return on assets
(RoA) as a function of board size, board member payment
disturbances, the size and age of the ﬁrm, and the change of
total assets as a measure of growth opportunities. The identiﬁcation of board size eﬀects in the performance relationship a priori hinges on a single restriction, namely the
exclusion of the business group dummy from this relationship. We already noted in the introduction that there is
ample empirical evidence to counter such a restriction. Likewise, we found a strong negative eﬀect of business group
aﬃliation in Table 5. Nevertheless, in order to replicate
the Eisenberg et al. ﬁndings on our data we will follow their
identifying strategy and impose the exclusion restriction.
The results are reported in Table 6 together with OLS results
to facilitate a comparison with our results. We report the
results without (Columns I and II) and with ownership variables as controls (Columns III and IV) as ownership information is absent in Eisenberg et al.
The OLS results again show a small negative board size
eﬀect comparable to the results we obtained in Table 5
where the business group aﬃliation dummy was included.
In contrast, the IV results diﬀer dramatically as we now
ﬁnd a negative board size eﬀect of 11% points. Thus, when
replicating the identiﬁcation strategy we obtain results
which are very similar to the Eisenberg et al. result:
Increasing the board size by one from three to four directors will lead to 11% points lower return on assets.
The replication of their identiﬁcation strategy shows
that the extremely large board size eﬀect is an artifact of
the Eisenberg et al. identiﬁcation strategy. From Table 4
it is evident that business group aﬃliation is positively
and signiﬁcantly correlated with board size. Thus, the business group dummy meets the ﬁrst out of the two necessary
conditions for a valid instrument. However, there appears
to be a strong and signiﬁcantly negative direct eﬀect of
business group aﬃliation on performance as shown in
Table 5. Thus, the proposed instrument violates the exclusion restriction, due to the well-documented negative eﬀect
of business group aﬃliation on performance (see Claessens
et al., 2006; Volpin, 2002 a.o.). Eisenberg et al. thereby
erroneously attribute the negative eﬀect of business group
aﬃliation to board size due to the direct eﬀect on ﬁrm
performance.
4.3. Additional insights on the negative board size eﬀect

17

The founders of a ﬁrm are deﬁned as the one or more individuals who
ﬁled the forms and oﬃcially registered the ﬁrm with the Danish Commerce
and Companies Agency. In most cases the founders are one or more of the
original owners. In any case, the founders can be held liable for the ﬁrm’s
activities until the company is formally incorporated.
18
Approximately one-third of the ﬁrms with personal founders have a
single founder and approximately 90% of the ﬁrms have three or less
founders.
19
Essentially, because we cannot empirically reject that the regressor in
question is exogenous, the OLS estimator is eﬃcient, see Wooldridge
(2002, p. 97).

In this section we consider whether small and mediumsized ﬁrms with comparatively large boards dominate the
negative eﬀect as suggested by the theory on corporate
boards (Jensen, 1993; Lipton and Lorsch, 1992).
We apply two approaches in Table 7. The ﬁrst approach
uses the fact that board size is an integer to construct
20

See Table 3 of Eisenberg et al.
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Table 6
OLS and IV estimates of the board size–ﬁrm performance relationship
using the Eisenberg et al. (1998) identiﬁcation strategy
Estimation method
A. Board variables
Board size
B. Controls
Firm size
Firm age
Multiple business
segments

(I)
OLS

(II)
IV

(III)
OLS

(IV)
IV

0.0074***
( 4.97)

0.1127***
( 3.85)

0.0068***
( 4.53)

0.1304***
( 3.59)

0.0123***
(7.56)
0.0005***
( 6.27)
0.0010
( 0.32)

0.0447***
(5.12)
0.0004**
( 2.43)
0.0044
(1.03)

0.0121***
(7.37)
0.0005***
( 5.73)
0.0021
( 0.67)

0.0439***
(4.84)
0.0002
( 1.34)
0.0037
(0.81)

0.0019***

0.0013*

C. CEO and ownership
CEO age
CEO is owner
Multiple owners
Industry eﬀects
Identiﬁcation

YES

Hausman test
N
RMSE

6850
0.13

YES
18.3***
[0.000]
33.5***
[0.000]
6850
0.16

( 5.45)
0.0158***
(3.77)
0.0079**
(2.43)
YES

6850
0.13

( 1.66)
0.0307**
( 2.24)
0.0596***
(4.00)
YES
15.3***
[0.000]
48.4***
[0.000]
6850
0.17

The dependent variable is the operating return on assets (RoA). This table
reports the second stage from the two-stage-least-squares estimation of the
board size–ﬁrm performance relationship where we replicate the Eisenberg
et al. identiﬁcation strategy by using Business Group aﬃliation as the
instrument for board size. Identiﬁcation is an F-test of the signiﬁcance of
the instrument in the ﬁrst-stage regression. Hausman is a test of signiﬁcant
bias in the corresponding OLS estimates. Numbers in parentheses are
t-statistics, whereas numbers in brackets are p-values. Both are computed
using robust standard errors. Each equation also includes intercept and
industry dummies on the two-digit NACE level.RMSE reports the root
mean squared error. Numbers in parentheses are t-statistics, whereas
numbers in brackets are p-values. *, ** and *** denote signiﬁcance at the
10%, 5% and 1% levels in a two-sided test, respectively.

dummy variables for boards of four, ﬁve, six and seven (or
more) members. The second approach uses a piecewise linear approach, which speciﬁes a linear relationship between
board size and RoA, but allows for diﬀerent slopes in small
(ﬁve or fewer members) and large boards (six or more
members). The eﬀects of other performance determinants
are largely unaltered and therefore not reported in Table 7.
The unrestricted dummy variable speciﬁcation in Column I suggests no signiﬁcant performance diﬀerences
between boards of three to ﬁve members. Boards with six
and seven or more members are associated with a signiﬁcantly lower RoA. The F-test of excluding dummies for
small boards of ﬁve or less members is easily accepted.
The restricted speciﬁcation reported in Column II shows
a strongly signiﬁcant eﬀect of large boards. Boards with
six (seven) members have a 2.09 (3.68)% point lower
RoA. This suggests that the small negative board size eﬀect
we found in the previous section is an average of no eﬀect
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Table 7
Flexible OLS estimates of the board size–ﬁrm performance relationship
Estimation method

(I)
OLS

A. Dummy speciﬁcation
Dummy for board
size = 4 (BS4)
(
Dummy for board
size = 5 (BS5)
(
Dummy for board
(
size = 6 (BS6)
Dummy for board
size P 7 (BS7+)
(
Dummy for board
size P 6 (BS6+)

0.0054
1.36)
0.0062
1.27)
0.0209**
2.10)
0.0368***
3.74)

B. Piecewise linear speciﬁcation
Small boards
(SBS = Min[board
size, 5])
Large boards
(LBS = Board
size * BS6+)
Joint F-test, exclude 1.42
BS4 and BS5
[0.243]
F-test, BS6 = BS7+

(II)
OLS

(III)
OLS

(IV)
OLS

0.0180*
( 1.83)
0.0335***
( 3.48)
0.0237***
( 3.19)
0.0030
( 1.31)
0.0032***
( 2.94)

1.43
[0.232]

C. Controls

YES

YES

YES

YES

D. CEO and
ownership
Industry eﬀects
N
RMSE

YES

YES

YES

YES

YES
6850
0.13

YES
6850
0.13

YES
6850
0.13

YES
6850
0.13

The dependent variable is the operating return on assets (RoA). The
models include control, CEO and ownership variables even though they
are not reported. Each equation also includes intercept and industry
dummies on the two-digit NACE level. RMSE reports the root mean
squared error. Numbers in parentheses are t-statistics, whereas numbers in
brackets are p-values. Both are computed using robust standard errors. *,
** and *** denote signiﬁcance at the 10%, 5% and 1% levels in a two-sided
test, respectively.

for small boards and a negative eﬀect for larger boards. In
Column II of Table 7 we cannot reject the null of identical
eﬀects of six and seven or more members. In Column III we
therefore estimate the joint eﬀect of six or more board
members. Finally, in Column IV we use the piecewise linear
speciﬁcation that allows a change in the slope of the board
size-performance relationship at six board members. The
breakpoint between ﬁve and six is suggested by the unconditional RoAs reported for each board size in Table 1 and
by the results in Columns I and II. Again, the eﬀect is
found to be insigniﬁcant in small boards. The eﬀect in large
boards is of a similar order of magnitude as the estimates in
Columns II and III. The predicted performance eﬀect of a
board of six members in Column IV is 3.42% points.21

21

The predicted eﬀect of a board of six members in Column IV is
0.0030*5 + ( 0.0032*6) = 0.0342 and ( 0.0032*6) = 0.0192 when
we include and exclude the insigniﬁcant small boards eﬀect, respectively.
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In summary, the results of the decomposition of the negative board size eﬀect are thus supportive of the prediction
by Jensen (1993) and Lipton and Lorsch (1992) that agency
problems prevail in boards with seven or more members.
The ﬁndings are also consistent with Yermack’s (1996)
ﬁnding of a negative board size eﬀect in boards of seven
or more members. Finally, the prediction e.g. of Lehn
et al. (2003) that no systematic relationship should exist
between board characteristics and performance if ﬁrms
maximize value is seen to be validated for the great majority of ﬁrms in our sample.
5. Conclusion
A primary contribution of this paper is to produce estimates of the eﬀect of board size on performance that can be
given a causal interpretation. Moreover, we ﬁnd that standard OLS results provide valid and precisely estimated
small negative board size eﬀects.
Based on these ﬁndings, we separated the eﬀect of (comparatively) large versus small boards. First, no performance eﬀects were found when varying the board size at
levels below six directors, the typical range of board size
in small and medium-sized ﬁrms. Second, a signiﬁcantly
negative eﬀect was found when increasing the size of
boards with six or more members. This is consistent with
the ﬁndings in Yermack (1996) on listed US corporations
and shows that a negative board size eﬀect extends to small
and medium-sized closely held ﬁrms, but only to the minority of ﬁrms with comparatively large boards.
Overall, our analysis challenges the existence of a large
negative board size eﬀect for small boards in closely held
corporations. As theory suggests, there are good reasons
not always to choose the minimum board size. Given that
board organization and the optimal number of directors
occupy such a prominent place in many guidelines for good
corporate governance, we believe our analysis, together
with the well-established negative board size eﬀect in large
publicly traded ﬁrms, contains a clear policy message:
Finding the right number of directors is a trade-oﬀ between
the beneﬁts of having suﬃcient competencies represented
and the cost arising from increased free-riding among
directors. Each ﬁrm must ﬁnd the best trade-oﬀ, and for
most small and medium-sized ﬁrms it is anything from
three to ﬁve board members.
Acknowledgement
This project has been supported by CEBR
(www.cebr.dk) and the Danish Social Science Research
Foundation under the research project GOCOW. Kongsted and Nielsen would also like to thank Centre for
Applied Microeconometrics (www.econ.ku.dk/cam). We
thank Mariassunta Giannetti, Denis Gromb, Randall
Morck, Thomas Rønde, Annette Vissing-Jørgensen and
the seminar participants at the FMA 2005 Meeting in
Chicago, Governance in Family/Unlisted Firms in Thun,

EFMA Symposium on Corporate Governance and Shareholder Activism in Milan, and the Centre for Applied
Microeconometrics (CAM) at University of Copenhagen
for useful comments.
References
Adams, R., Mehran, H., 2005. Corporate performance, board structure
and its determinants in the banking industry, Working paper, Federal
Reserve Bank of New York.
de Andres, P.A., Azofra, V., Lopez, F., 2005. Corporate boards in some
OECD countries: Size, composition, functioning and eﬀectiveness,
Corporate Governance. An International Review 13, 197–210.
Beiner, S., Drobetz, W., Schmid, F., Zimmerman, H., 2004. Is board size
an independent corporate governance mechanism? Kyklos 57, 327–
356.
Bennedsen, M., 2002. Why do ﬁrms have boards? Working paper,
Copenhagen Business School.
Bennedsen, M., Nielsen, K.M., Wolfenzon, D., 2004. The family behind
the family ﬁrm: Evidence from successions in Danish ﬁrms, CEBR
Discussion Paper 2004-14.
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