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1 Introduction

In many countries more than half of all university graduates are women and they have been full-time members

of the labour force for decades. But women still seem to have large difficulties in getting to the top of the

hierachy in companies. In 2012, only about 15 percent of the members of the boards of directors in EU

countries were women, see EU Commission (2012). For the US, the picture is about the same. The largest

US companies had a female proportion around 15 percent, see Terjesen, Sealy and Singh (2009). The female

representation in boardrooms seems to increase very slowly, despite the increasing educational level of women

and despite an increasing proportion of women who succeed in climbing at least a few steps up on the career

ladder in the firms. However, the proportion of women in top management positions, i.e. CEO, CFO or COO

positions of large firms or other top executive positions, is low, see Smith, Smith and Verner (2013). From

an economic point of view this evidence may reflect a loss of talent and human capital investments and may

cause an efficiency loss for the firms. There may also be other arguments for a larger proportion of women

reaching top positions and getting on boards of directors like fairness and equal opportunity arguments. Since

2006, a number of European countries have implemented regulations on the gender composition of the boards

of the largest companies with Norway being the forerunner in this area: Norway introduced a binding quota

for all listed Norwegian firms which was fully implemented in 2008. In 2012, the EU Commission considered

implementing binding quotas for all large EU companies at the EU level, see Smith (2013). The proposal

has not yet been implemented but in most countries there is a heated debate on the question: Why have so

few women succeeded in getting on the boards of directors even in countries where equal opportunity policies

and affirmative actions have been in force for decades? In this paper, we aim to answer the question based

on an empirical study of all large Danish companies in the private sector.

The contribution of this paper is to test on a large representative employer-employee panel data set of

more than 5,000 Danish companies in the private sector alternative hypotheses on why so few women get on

the boards of directors. In the existing empirical studies on this topic, which are most often based on survey

data covering a relatively limited number of respondents, a number of hypotheses have been formulated

explaining the lack of women on the boards of directors. The richness of the data set available for this study

allows us to test these hypotheses on the actual changes of the gender composition of the boards during an

11-year period.

In Section 2 earlier empirical studies of the determinants of women’s representation on boards of directors

are shortly described, Section 3 puts up the hypotheses to be tested in this study, Sections 4 and 5 describe

the data and offer some main descriptives of the management boards and boards of directors in Denmark.

Section 6 describes the estimation strategy. In Section 7, the empirical results and alternative endogeneity
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and robustness checks are presented, and finally Section 8 discusses the results and concludes the study.

2 Earlier empirical studies

There is a considerable variation across countries with respect to the traditions or formal regulation of board

composition and nomination processes. Formerly, in most countries it was the norm that the CEO and

other members of the executive board were full members of the board of directors. In this case, theories

and empirical evidence concerning female board members are by definition closely related to theory and

evidence relating to female promotion rates into top executive positions. In Denmark, as in many continental

European countries, this is not considered good corporate governance any longer, and the executive managers

are seldom members of the board of directors (two-tier system). Another institutional aspect relates to the

size of the company. Publicly listed companies which are typically larger companies have to comply with a

number of regulations, including regulations with respect to independence of the board of directors, while

smaller companies which are often family-owned companies, are less regulated and often board members are

in family relations with the owners. Further, there may be regulation on the number of board members

elected by the employees of the firm (in this study denoted ‘staff members of the board’). In Denmark, firms

with more than 35 employees are obliged to have staff members on their boards. The staff members are

elected among the employees and may stem from all parts of the organization, including he lowest hierachic

levels, i.e. staff members may be manual workers. Thus, staff members on the boards of directors are very

different from ‘insider board members’ in a US company who are either present or former executive officers

in the company, see for instance Farrell and Hersch (2005). The number of staff representatives depends on

the size of the board. Since the proportion of women among the staff board members is considerably larger

than among other board members in large listed companies, see EU (2013), the size of the company may

influence the gender composition of the board.1 The determinants of being elected as a female staff board

member is expected to be a different process compared to be appointed as a board member elected on the

general assembly by the stakeholders of the company or appointed by the nomination committee. We mainly

focus on the determinants of the gender composition of the latter group in this study, i.e. the focus is on

non-staff board members who are appointed by the owner or the nomination committee.

A number of empirical studies analyzes the competences of male and female board members. Most of

these studies are based on surveys on a limited number of individuals, either female board members, members

of nomination committees or other groups of agents who are responsible for appointing new board members.
1For small non-listed companies which are not included in the data in EU (2013) this may not be the case. For Denmark,

the proportion of females among staff members is lower than for non-staff members in non-listed (and typically smaller) firms.
See the Section 4 on description of the data.
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Further, one of the key questions discussed in the literature is which competences are relevant for board

membership. According to a study by Burke (1997a) based on a survey of Canadian female directors, the

most important qualifications are ’strong track record, business contacts, an understanding of business and

advanced education’ (Burke, 1997a, p. 123) and being known personally by the CEO of the company or

other board members (Burke, 1997b). The same type of competences are stressed in the studies by Singh

and Vinnicombe (2004) who analyze UK FTSE-100 companies and Sheridan and Milgate (2005) who use a

survey of male and female Australian directors in publicly listed companies. The Australian female directors

also stress the importance of ‘visibility in the public’ and ‘family relations to the owner of the company’ as

important determinants of their board membership. Dunn (2012) estimates a model of the probability of

hiring a woman to an only-male board based on Canadian data. Women who are hired to boards which earlier

had no women tend to have specialists competences (professional bankers, lawyers, government bureaucrats,

and public relation experts). When extending the estimation to all new hires in the sample, including boards

which already have women on boards, Dunn concludes that experience as a business manager is the most

important background for women. These results are parallel to the results for US Fortune 500 firms reported

in the study by Peterson and Philpot (2007).

Singh and Vinnicombe (2004, p. 485) note that despite it seems to be very important for potential female

board members to hold a top executive position or to have served earlier as a director, ‘there are many male

directors in the FTSE 100 index who do not appear to have had CEO status before their appointments

as NEDs’ (i.e. become a non-executive director, NED, in a board other than the board of the company

where he is presently executive officer). This evidence may be taken as an indication of higher barriers (or

recruitment standards) for women than for men and may reflect direct or indirect and unconscious types

of discrimination against women, see Oakley (2000). Burke (1997b) notes that the empirical evidence of

the importance of personal networks with other (probably male) CEOs and board members and a track

record in general indicates that this is a way of reducing uncertainty about a woman’s actual competences,

i.e. this may reflect classical statistical discrimination mechanisms as discussed below. As a consequence

of this mechanism and combined with the increasing efforts in many companies to increase board diversity,

the relatively few women who succeed in getting into top executive positions or becoming directors in large

companies become a highly demanded group of women who are often acting in a number of boards. These

women tend to get more board offers than their male peers and they may be in a position where they are

able to self-select into the most attractive and/or best performing companies, see Farrell and Hersch (2005).

The increasing pressure for diversity which is present in many countries may be one of the factors explain-

ing that the proportion of ‘only-male’ boards has been decreasing in these countries, see Farrell and Hersch

(2005) and Dunn (2012). However, very often this means that once the target is met with one woman on the
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board, there are no further hires of women to the board, i.e. the one woman is supposed to fulfil the diversity

requirement with respect to representation of women, often called tokenism behaviour. Farrell and Hersch

(2005) estimate a model of the gender of new hires in US Fortune 500 and Service 500 companies in the

1990s. They find that the likelihood of hiring a woman for a board is significantly smaller if there is already

one or more women on the board. Further, if a woman leaves the board, it increases the chance that she is

substituted by another woman, and not a male board member. These empirical findings seem to support the

token theory that women on boards of directors with exactly one female board member act as ‘tokens’ for

all women instead of being considered board members on a par with all other (male) board members.

3 Hypotheses on gender composition of boards of directors

The lack of women in the boardrooms may be explained by a number of alternative theories ranging from

theories of pure discrimination - for instance due to powerful male business leaders who may have disutility

of having women on the board - to theories which explain the low female representation by lack of female

competences or lack of female interest in demanding top management positions. Singh and Vinnicombe

(2004) offer an extensive survey of the theories on women directors in corporate boards.

In this section, we aim to list and group the different theories in a few overall categories and to oper-

ationalize the theories into a few hypotheses which we are able to test empirically. The classical economic

discrimination theory, see for instance Becker (1957), simply states that individuals from minority groups

may face discriminatory behaviour simply because firms, customers or colleagues dislike to engage with the

minority group. This classical discrimination behaviour is seldom used to explain the low representation of

women in the boardroom but the notion of ‘old boys network’ may basically reflect the same mechanisms.

Or as stated by Singh and Vinnicombe (2004, p. 479): ‘..senior women do not easily gain access to the

boardroom where an elite group of male directors maintain their power’. Singh and Vinnicombe also stress

in the same paper (p. 480) that these discriminatory mechanisms ‘may be unintentional, subtle forms of

discrimination.’

The sociological and management literature often explains the lack of women on boards by ‘gender

stereotyping’ and ‘homosocial reproduction’ theories, see Schein (1973) and Kanter (1977). The ‘Think

Manager-Think Male’ hypothesis says that there is a tight relation between sex role stereotypes and the

characteristics which are requested in order to become a successful manager, i.e. there are different hiring

standards for men and women, see Schein (1973). The recruiting agents and even the potential female top

managers or board members themselves tend to have gender stereotype views on what it takes to be in top

management positions. This may give rise to the (statistical) discrimination effects described above. It may
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also affect women’s perception of their own chances of getting board positions and their self-confidence with

respect to filling the positions as a board member. The same behaviour is observed in recent experimental

research on gender differences in competitive behaviour. Niederle and Vesterlund (2007) show that women

are more reluctant to engage in a competitive tournament incentive scheme than their male counterparts,

even though female ability and performance equalize male ability and performance. Women may dislike

competition more than men mainly because they may be less self-confident than men with respect to their

own abilities. In line with these considerations, we expect that female-led companies, i.e. companies with a

high share of women in the executive board or management board and especially firms which have women

in the nomination committee, or a female chairman will tend to be less subject to gender stereotype views

compared to firms with no females on the nomination committee. We denote this hypothesis the ‘female-led’

hypothesis.

During the latest decades, the number of companies with no women on the board has reduced signif-

icantly in many countries, see for instance Catalyst (2007) for the US Fortune 500 companies and Singh

and Vinnicombe (2004) for UK FTSE companies. But very often only one woman is observed for years

(among the board members who are not elected staff members), and it seems to be much more seldom to

get the second woman on the board than the first one. This is often explained by the token theory, see

Kanter (1977). The ‘token’ board member is seen as representing the ‘minority’ in general, i.e. in this case

women, and they are not to the same extent as other board members considered as a board member with

broad board competences. Therefore only one woman is hired and the chance of hiring the second woman

for the board is lower than for the first female hire. In the cases where more women eventually enter the

board, this may change the perception of women, see Kanter (1977), but here causality may of course also

run the other way around: Only companies with fairly neutral gender views among the recruiting agents or

the nomination committee may have more women on their boards. Thus, according to this hypothesis we

may expect that companies which already have exactly one woman on the board have a lower probability of

having a second (or more) woman on the board (among the elected non-staff members). This hypothesis is

denoted the ‘tokenism hypothesis’.

The concept of discrimination basically refers to a situation where equally productive workers are treated

differently. Therefore, an important question is: Are women as competent as men when it comes to com-

petences relevant for the tasks that a board of directors is responsible for? The role of the board is usually

described by two main tasks: advising the management board, and monitoring, hiring, and firing the man-

agement board, see for instance Adams and Ferreira (2007). A reformulation of the question above is: which

competences are important for being a competent board member who is able to act as an advising and

monitoring agent in the boardroom for the CEO, COO, CFO, and rest of the management board? It is
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fairly obvious that the ‘classical human capital’ competences, i.e. having a university degree or having a long

experience and tenure as managers at lower levels may not be sufficient competences for serving on a board of

a large company. Instead it may be more important that the board members are powerful individuals who are

able to match the competences of the CEO and management board. Therefore, in order to be in the pipeline

of qualified board members, the individual should have relevant experience as a top executive or otherwise

be a powerful individual who is able to have impact on the decisions of the management board. Adams and

Ferreira (2009, page 297) state that ‘For gender diversity to have an impact on board governance, it is not

sufficient that female directors behave differently than male directors. Their behaviour should also affect the

working of the board.’ Nielsen and Huse (2010) reach the same conclusion based on a study of Norwegian

companies. If the individual shall be able to act as a valuable board member and be able to impact the

board decisions, the professional image and esteem of the board member is important, see Nielsen and Huse

(2010). Assuming that the main relevant competence as a board member is to be in a CEO position or to

possess this type of job experience, it is plausible to assume that the proportion of females in the boardroom

is positively affected by the size of the ‘pipeline’ of females in top management positions.

If the typical female pipeline to the boardroom flows through the executive suite, a next relevant question

to pose is whether it is the same hiring standards which potential male and female board members face? Or

are the hiring standards higher for women? Theories on statistical discrimination may explain that because

female members in the boardroom and in top management positions are a minority, they are also subject to a

larger uncertainty about their qualifications and competences, and this uncertainty may explain higher hiring

standards for women, despite they may be as productive (i.e. competent) as their male peers, see for instance

Bjerk (2008). If women tend to socialize less than men with the recruiting agents (e.g. the members of the

nomination committee) for instance because they are not participating in the same social networks as their

male peers, this increases the ‘risk’ and uncertainty related to hiring a women for the board. Therefore, it

may be rational for the nomination committee to set higher hiring standards for female board members. One

way of setting a higher hiring standard or alternatively to reduce the ‘risk’ related to appointing a woman for

the board, is to hire a woman who has already succeeded in getting to the top of a company, either as a CEO

or on a management board or being a member of other boards of directors. If these mechanisms are taking

place to a larger extent for women than for men, we should expect that the impact of the potential male

and female ‘pipelines’ is different, i.e. that the size of the coefficient of the male ‘pipeline’ variable (share of

males among the potential board members) is larger than for females.

Summing up, we test three main hypotheses on why so few women are observed on boards of directors in

Danish companies. (i) There are few companies who are female-led, i.e. have a female chairman of the board

of directors and female members of the nomination committee, (ii) female board members act as tokens and
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the chance of hiring more than 1 female board member is much lower than the chance of hiring the first

female board member, and (iii) the pipeline of potential female board members is ‘thin’ because there are

few qualified women for board positions and/or (iiia) the hiring standards are higher for the female ‘pipeline’

compared to the male ‘pipeline’.

4 Data

The study is based on an unbalanced panel (employer-employee) data set of all privately owned or listed

Danish firms with at least 50 employees observed during the period 1997-2007. It contains information

retrieved from Danish administrative registers supplied by Statistics Denmark. The data set is supplemented

with variables from a private Danish data account register (Experian). Experian collects information on

economic performance, names on board members, and other relevant data based on annual company reports

to the authorities. Register data from Statistics Denmark includes an extensive amount of information both

at the individual level (for all employees in the company) and the firm level, which can be merged by using

an employer-employee link variable.

Since the data stemming from Statistics Denmark are collected for administrative purposes, there are a

number of firm units which are not ‘real’ companies having a real production and staff but they may exist in

the registers for other purposes (e.g. taxation). We exclude companies with extreme values, defined as either

a negative value of net capital or an extreme relationship between firm’s revenue and employment in order

to get rid of holding companies etc. This means that the effective sample is reduced to 17,437 observations

covering around 5,000 different firms during the 11-year period from 1997 to 2007 (a large number of firms

are close to the cut-off criterion of having more than 50 employees and therefore drop out of the sample in

some years). The sample consists of listed as well as non-listed firms. In Denmark, there are approximately

300 listed firms. The selection criterion implies that most of the listed firms are selected into the sample but

most of the firms included in the data are not listed firms.

The data set contains information on the gender of the CEOs and the VPs (i.e. CFO, COO and other

members of the management board). We define a group of potential top executive managers (‘pool of poten-

tials’) which are defined as individuals in the company in occupational positions just below the management

board, i.e. individuals who may be potential VPs or CEOs.2

2The exact definition using Statistics Denmark’s ‘DISCO-codes’ is: CEO=Executive director (RAS-DISCO code 121, 1210).
VP=Vice-President (DISCO 122, 123, 1221-1239). Pool of potentials=Potential top executive. (First digit of DISCO code is 1
but not included in the groups of top or vice directors). In order to remove outliers or errors in the DISCO codes, we restrict the
CEO group to individuals who are observed with annual earnings in top 10 of the firm. The VP-group is restricted to individuals
who are observed among the top 25. The definition of the occupational groups and the sample selection in this study is different
from the sample in Smith et al. (2013), mainly because we do not include companies with less than 50 employees in the present
study when defining the group of potential top executives.
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Further, we calculate the share of women in the companies with a university degree (and same figure

for all employees), the share of white-collar and blue-collar occupations, the share of 1st and 2nd generation

immigrants, board size dummies, firm size dummies, industry affiliation dummies; a dummy for being newly

established, and dummies for positive firm export and import. The Experian register contains information

on the names of the chairman and the other board members (which may be split into staff members elected

among the employees in the company and non-staff members who are appointed by the nomination committee

or the owners). The information on names is used to construct gender variables on board composition by

using a program that defines all Danish female and male names. In a few cases names can be given to both

girls and boys. These observations (including the firms where they are board members) are excluded from

the sample.

The key variables relate to the three alternative hypotheses to be tested, i.e. the ‘female-led’, the ‘to-

kenism’, and the ‘pipeline’ hypotheses. The variable representing a ‘female-led’ company is a dummy which

assumes the value of 1 if the chairman is a woman. We do not have information on the gender composition

of the nomination committee and in many firms there is no nomination committee. But whether or not there

is a nomination committee, the chairman of the board of directors typically will be the most powerful person

with respect to appointing new board members. In order to test the token-theory, we define two indica-

tor variables for having exactly 1 female non-staff board member and 2 or more female non-staff members,

respectively. Finally, the pipeline variable is proxied by the share of women among all CEOs and VPs

within the industry. As alternatives, we define the ’pipeline’ as the lagged female share in the pool of

potentials. The pipeline for males is defined in a parallel way. There is no simple way to define the relevant

pipeline for board members, see the discussion above about relevant board competences. Therefore, we apply

alternative specifications in order to shed light on which types of pipelines seem to affect board composition.

5 Descriptive statistics

Table 1 shows the overall size and board compositions of firms in the sample for the year 2007 which is the

last year analyzed. In total, there are 2,211 firms included in the sample in 2007. In total, 60 percent of the

firms (1,315 of the 2,011 firms) do not have women on their board of directors, 27 percent have exactly 1

woman, and 13 percent have more than 1 woman on the board of directors. On average the female share of

non-staff board members is 10 percent. This figure is not very different from the female share among CEOs

and VPs in Danish companies in 2007 where the female share of the CEOs was 7 percent (13 percent if VPs

are also included), see Smith et al. (2013).3 About half of the firms have small boards of directors with 4
3The data set used in Smith et al. (2013) includes more and smaller companies than the data set used in this study, and

therefore the proportion of females among the CEOs is larger. In the data set used in the present study the female share among
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members or less. These firms are small companies and the majority does not have to have staff employees on

their boards. The share of women increases with board size up to a size of about 11-12 members where on

average 16 percent of the board members are women, i.e. 1-2 female non-staff board members is the norm if

there are 11-12 non-staff board members.

[Insert Table 1 about here]

The share of female board members has been increasing slowly during the period 1997-2007, see Table 2.

In 1997, there were only 6.7 percent females among the non-staff board members. The share of companies

having a female chairman has also increased, more than doubled, from less than 2 percent to 4 percent

between 1997 and 2007. The same holds for the pipeline of potential female board members stemming from

executive top positions. In 1997, there was only 0.5 percent of all the companies in the sample which had

a female CEO, a figure that has more than tripled, to 1.8 percent in 2007. Also the share of women in

positions just below the CEO-level has increased, but not to the same extent as the proportion of women in

the companies which holds a university degree. In 1997, the female share among employees with a university

degree in the sample was 21 percent, increasing to 32 percent in 2007. This figure is more than three times

larger than the female share among the VP-CEO group and the pool of potentials.

[Insert Table 2 about here]

Table A1 summarizes the main variables for the full pooled sample and for three subgroups of companies

which are the subgroups of companies that we use in the estimations: companies with a female chairman,

companies with only one woman on the board of directors and firms with a relatively high proportion of women

in their ‘pipeline’ denoted ’above VP_CEO firms’ and defined as firms above the median with respect to the

relative share of women in the VP-CEO ’pipeline’. Only 3 percent of the companies have a female chairman.

These companies tend to have a larger female share of employees, be smaller companies and not listed on the

stock exchange, and have less import and export compared to the full sample. In the full sample, the share

of women on boards is 11 percent and 9 percent among non-staff board members. In firms with a female

chairman on the board of directors or "token firms" with exactly one female non-staff board member, the

share of female board members is considerably higher, 39 and 16 percent, respectively. However, this is due

to a larger female share among elected staff board members while the female share among non-staff board

members is roughly constant around 8 percent. Firms with a share of women in the ‘pipeline’ above the

CEOs is only 2 percent.
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median are not very different from companies with a share below the median in any of the listed parameters

in Table A1. The same tendency holds for ‘token firms’ which do not seem to deviate much from other firms

in the sample with respect to the listed variables.

6 Estimation strategy

To test the female-led, tokenism, and pipeline hypotheses, we implement both a simple OLS and a FE

estimation approach where we are able to exploit the fact that we observe the same firms during a number

of years, and therefore we can control for time-constant unobserved firm characteristics, ui. Specifically, we

separately estimate the following linear models of the female share of board members:

share_w_boardit = α+ γw_chairmanit + z
�

itω + x
�

itβ + ηit + ui + vit (1)

Pr {�share_w_boardit > 0} = α+ γtokenit−1 + z
�

itω + x
�

itβ + ηit + ui + vit (2)

share_w_boardit = α+ γw_pipelineit−1 + z
�

itω + x
�

itβ + ηit + ui + vit (3)

In the first specification (1) the left-hand side variable, share of women on the board of directors, does

not include the chairman. In specifications (2) and (3) the left-hand side variables are defined as the female

share of all board members, including the chairman. This difference in the computation of the proportion of

women on the board is due to the simultaneity of the dependent variable and the key indicator in (1). Each

specification presents a different hypothesis of interest represented by the variables (i) whether the chairman

is a woman, (ii) whether there was at least one female non-staff member of the board of directors last year,

and (iii) the share of women in past years’ ‘pipeline’ to the board, respectively. In model (2) the left-hand-

side variable is a dummy variable indicating whether 1 or more further female non-staff board members are

appointed during the year. For simplicity we estimate the model as a linear probability model.

Each dependent variable is regressed on our variable of interest, a set of standard controls zit (dummies

for year and industry) and firm characteristics xit (share of women among all employees in the firm, share of

women with different educational levels, share of women with different occupations, share of women being 1st

and 2nd generation immigrants, share of total workers with different educational levels, share of workers with

different occupations, share of workers being 1st and 2nd generation immigrants, firm size, export dummy,

import dummy, and an indicator for being a newly established firm, for boards with ≤4 and 5 − 6 board
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members). We include the ‘share-of-women-variables’ to control for other potential time-varying ‘female-

friendly’ aspects of the company which are not captured by the inclusion of the fixed effect. Further, these

variables may capture a ‘firm legitimacy effect’ in the sense that firms with a large share of female employees,

and/or a large share of women in higher level positions may want to signal a willingness to have females on

the board of directors, see Bilimoria (2006). The error term is composed of a time-invariant firm effect ui

and a time-varying term vit, which we assume to be purely idiosyncratic. We apply a Fixed Effects (FE)

specification which deals with the potential correlation between our variables of interest and time-invariant

component. In model (1) we include an indicator variable for the year of change in chairman gender (from

male to female) ηit which controls for the fact that the year of change of gender of chairman is a mixed year

with both a male and female chairman. The same is done in models (2) and (3). The inclusion of ηit allows

us to provide a DID estimate for the parameter of interest in the specification (1).

However, endogeneity might still be an issue for our FE estimates in case of reverse causality or correlation

between our variables of interest and unobserved time-varying firm fixed effects. Thus, we cannot claim that

our results represent causal effects since we do not have valid instruments at hand or other ways of identifying

causal effects. However, we partly cope with such issues in the regression (1) by performing some endogeneity

checks: for instance we check whether the inclusion of either 1-year lag or lead in w_chairman affects our

main results substantially.

7 Results

The following paragraphs present findings from the implemented estimation strategy. Tables 3 to 6 report

our main results while endogeneity tests and robustness checks are presented in Table 7 and in the Appendix

(Tables A1-A5).

7.1 Main results

Table 3 reports our main results on the female-led hypothesis. The first three columns refer to the OLS

estimates, whereas the rest are FE (firm-specific) estimates. In columns (1) - (6) the dependent variable is

the share of women among all board members. Columns (7) - (8) are based on the same specification as

column (6), except for the dependent variable which is split into the female share among staff members (7)

and female share among non-staff members (8).

[Insert Table 3 about here]
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The coefficient on w_chairman is significantly positive in columns (1) - (2), indicating that firms with

a female chairman also seem to have more women on the board of directors beside the female chairman.

However, when more controls are added in the OLS estimations, the significance of the female chairman

dummy disappears. The coefficient on w_chairman turns negative and significant when controlling for

time-invariant unobserved heterogeneity in the FE estimation in columns (4) - (6). Not surprisingly, the

explanatory power lowers in the FE approach as it captures the within-firm dimension only. The inclusion of

all controls does not substantially affect the size and significance of our key parameter in the FE regressions.

Since the FE coefficients are our favorite estimates (we are interested in within-firm effects), we find that

the presence of a woman as a chairman is associated with a reduction in the share of women on the board

by about 7 percentage points (column 6). Columns (7)-(8) indicate that the coefficient in column (6) is

consistently solely due to non-staff board members which are the board members where the chairman may

influence the appointment. Thus, we do not confirm the female-led hypothesis. On the contrary, we find that

a female chairman is related to fewer other female board members. The coefficient is sizable, a change to

a female chairman in previous year is related to a reduction in the chance of another female board member

by 9 percent. Though one should be careful not to take this as causal evidence, the result may fit with a

tokenism story which is discussed below.

Interestingly, the within-firm proportion of women among the employees in the firm carries a positive and

significant coefficient, see column (6), meaning that firms with a larger share of female employees are more

likely to have a female board member. Columns (7) - (8) show that this positive coefficient is consistently

related to the chance that there are female staff members elected to the board of directors while this variable

has no relation to the share of women among non-staff board members. There are no significant associations

between the share of women holding a university degree and the share of (both staff and non-staff) women

on boards. The size of the board seems to matter. Smaller boards with less than 7 board members have

significantly fewer female non-staff members than larger boards with 7 or more board members. Since we

also control for the size of the company, this correlation cannot reflect only firm size, i.e. larger firms tend to

have larger boards and a larger proportion of women on the board for instance because they are more prone

to follow the soft law guidelines of good corporate governance and the public pressure for gender diversity, see

Farrell and Hersch (2005) and Dunn (2012). One hypothesis might be that larger boards have been extended

in order to increase diversity without having to reduce the number of male board members.

Table 4 has the same structure as Table 3 but now the key right-hand side variable is the indicator for

having 1 woman on the board. If the token theory shall not be rejected, we have to find a significantly

negative coefficient of this indicator. This is clearly the case, and the FE results are very robust in columns

(4) - (6) at a level of -0.2, i.e. having a female non-staff board member last year is related to a reduction in
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the chance of at least one more woman on the board in the present period by about 20 percentage points.

Columns (7) - (8) show that the ‘token-effect’ only refers to female non-staff members while the chances for

female staff members to get on the board of directors is not significantly related to the presense of other

female non-staff members. However, Table 4 also shows that having more than 1 female non-staff board

member is associated with even lower chances (about 43 percent according to column (8)) for another female

non-staff board member compared to a board with exactly 1 woman on the board.

[Insert Table 4 about here]

The ‘pipeline’ hypothesis is tested in Table 5 where we include the lagged share of women in the pool of

potentials in the industry, see the upper panel of Table 5. The first hypothesis to be tested is that the female

share in the ’pipeline’ of potential top executives in the industry is positively related to the female share of

women on the board of directors. The pool of potential top managers in the industry is not related to the

share of female board members according to all FE models in Table 5. Alternatively, we define the female

‘pipeline’ as the share of women among CEOs and VPs in the industry. The lower panel of Table 5 shows

that now the size of the ‘pipeline’ has a significantly positive coefficient (0.23), implying that an increase in

the female share of CEOs and VPs in the industry of 10 percentage points is related to an increase in the

share of women non-staff board members by 2 percent. The size of the coefficient may not be large - there is

a much lower relation than a 1 to 1 relation between the female ‘pipeline’ and the female share of non-staff

board members which may of course reflect that our ‘pipeline’ proxy is not very precise.

[Insert Table 5 about here]

In order to compare with the male recruitment to the board of directors, we estimate models for male

board members parallel to the models for females in Table 5. If the hiring standards for men are lower in the

recruitment to boards of directors, one should expect to find a (more) positive coefficient than for females

of the the variable share_men_POP (t-1), i.e. the male proportion in the pipeline of the pool of potential

top managers in the industry. This does not seem to be the case. As for women, the male coefficient in the

upper panel of Table 6 in column (8) is insignificant and negative. However, the coefficient for the pipeline

variable defined as the male share of CEOs and VPs in the industry is significantly positive and almost has

the same size as for females. Our interpretation of this result is that the relevant pipeline for boards of

directors (non-staff members) is CEOs and VPs. I.e. the road to the board of directors seems to go via the

management suites!
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[Insert Table 6 about here]

7.2 Sensitivity analysis

Our sensitivity analysis consists of a number of separete endogeneity and robustness checks for the female

chairman (female-led), tokenism, and pipeline hypotheses.

We run checks to exclude most of the endogeneity that may eventually affect the estimates concerning

the female-led firm hypothesis. Table 7 reports such checks: in the first three columns we include the first

lag of the chairman gender variable whereas the last three columns report estimates from the specifications

including the first lead of this variable. We find that the estimates of the key variable ’female chairman’

is robust to the inclusion of the lag and lead variables. In addition, the lead of the chairman gender never

turns to be significantly different from zero. We take this evidence as an indication that our estimates are

not significantly affected by any kind of anticipation effects or plausible bias due to simultaneity.

[Insert Table 7 about here]

In order to evaluate the robustness of our estimates, we rerun the FE models on a number of different

sub-samples of firms: service and non-service industries; exporting and non-exporting firms; differently sized

(small, medium and large) firms; companies listed and non-listed on the national stock market; below- and

above-median firm age, industry share of pool of potentials, and industry share of employees holding VP or

CEO positions. In general the coefficients of the female chairman variable are negative and in most cases

significant, ranging from ]0, -0.12]. The coefficient is insignificant in the sub-samples of firms with at least

500 employees and listed companies. This may reflect the fact that both listed and large companies are

more inclined to pursue a policy of gender diversity among directors compared to the majority of enterprises,

irrespective of the chairman gender.

All robustness checks for the token hypothesis (Table A3) are consistent with the main findings. No

significant differences emerge from the comparison between service and non-service industries, exporting and

non-exporting firms, and below- and above-median VP_CEOs share. We find larger negative parameters on

token for (a) medium firms with respect to small and large ones; (b) listed compared to non-listed companies;

(c) younger versus older firms; (d) above-median industry share of pool of potentials with respect to its sample

counterpart.

Robustness checks reported in Tables A4 and A5 present weak evidence of the pipeline hypothesis for

women and men, respectively. Examining these results for women, slightly significant estimates are found
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for the subgroups of firms (a) with 100-500 employees, (b) not listed on the Danish stock market, and (c)

belonging to industries with below median POP share. In the case of men, estimates are significant at the

ten percent level only for firms that are not involved in exporting activities, or within industries with shares

of pool of potentials and VP_CEOs lower than the respective median values recorded for the entire sample

in use.

8 Conclusions and discussion

In this study we analyze the determinants of females on the board of directors based on a representative

panel sample which covers all Danish companies in the private sector with more than 50 employees, i.e. more

than 5,000 companies which are observed during the 11-year period from 1997 to 2007. The share of women

on boards of directors was 12 percent in 2007. The figure is slightly lower, 10 percent, if staff board members

who are elected among all employees in the firm are excluded. The share of women on boards of directors

(excl. staff members) has been increasing during the period 1997 to 2007, from 7 to 10 percent.

We test three hypotheses on the determinants of the female share of board members. First, we test the

hypothesis that having females in powerful positions in the company might have an impact on the recruitment

of women to the board of directors, i.e. a hypothesis on the ‘impact’ of female-led companies. Specifically we

test whether having a female chairman on the board of directors in the previous period presents a positive

association with the share of women on the board in the present period. Our results cannot document this

hypothesis. On the contrary, we find by applying fixed effect panel estimations that companies with a female

chairman tend to have about a 9 percent lower share of women on the board among the non-staff members

when controlling for a number of observed firms characteristics and unobserved time-constant heterogeneity

between firms. As expected, the presence of a female chairman is not related to the female share among staff

board members.

Secondly we test the tokenism hypothesis, saying that if there is already one woman on the board of

directors (either the chairman or another board member among the non-staff board members), the probability

of hiring another woman for the board in the subsequent period is lower. The tokenism hypothesis cannot be

rejected. We find a robust and significantly negative coefficient for companies having exactly one woman on

the board when controlling for observed and unobserved time-constant heterogeneity. The effect only relates

to female non-staff members where the ‘token’ coefficient is -12 percent while the coefficient is insignificant

for non-staff members. We also find that the chance of hiring one further women to the board of directors

is significantly lower than the chance of hiring one more male board member if there are already 2 or more

women on the board.

16



Finally, we test whether the share of female board members is related to the ’pipeline’ of potential female

board members and which of the female ’pipelines’ seems to be the most relevant pipeline for board positions.

When estimating simple OLS regression models which do not control for unobserved fixed firm effects, there

is a positive relation between the share of women employed in the company and the share of women on the

board of directors. However, the significant coefficients disappear when estimating a fixed effects model,

except for a few interesting results: When splitting the board members into board members elected by the

employees in the company (staff members) and board members appointed by the nomination committee

or elected by the owner or the stakeholders at the general assembly (non-staff), we find a significant and

positive coefficient of the female share among all employees in the firm for staff members and a positive

and significant coefficient of the lagged share of women among top executives (CEO or VP) in the industry.

Our interpretation is that a relevant pipeline for staff board members is the proportion of women among

the employees and for the non-staff board members the relevant pipeline is female top executives within the

industry. The share of women among potential top executives (i.e. executives who have not yet reached

positions on the management board level as VPs or CEOs) is not significant, i.e. this result confirms the

hypothesis that women have to reach top executive positions before being really ‘at risk’ to get a position

on the board of directors, unless they have other network or family relations to the owners of the company.

In order to test a hypothesis that the hiring standards for males may be lower, i.e. also men who are in the

pool of potential top managers but have not yet reached top executives positions, we test exactly the same

pipeline models for men. Our results show exactly the same results as for the female pipeline models, i.e.

the relevant male share of the pipeline for board members also seems to be CEOs and VPs in the companies

while the pipeline of managers at lower management levels is not positively related to the male share of board

members.

The results in the present study indicate that the route to more women on boards seems to pass the

executives lounges, i.e. an important way to increase the female proportion among non-staff board members

is that more women reach top executive positions. The past moderate increase in the female share of non-

staff board members may reflect an outside pressure for diversity as specified in the soft law rules on good

corporate governance. According to our results, there is a risk that this pressure often only will imply that

one non-staff woman will get on the board but then the process of more gender diversity stops as expected

by the token theory. Furthermore, it does not seem to start a process of more gender diversity on the board

of directors to have a female chairman on the board. On the contrary, we find a negative correlation between

having a female chairman and the share of other women on the board among the non-staff members which

may reflect that the female chairman, though probably powerful in many cases, may also act as a token.
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