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Abstract

We investigate gender differences in the impact of social networks on earnings
using a dataset of career histories of over 7,500 senior executives in the US
and UK. Men’s salaries are increasing in the number of currently influential
individuals they have encountered in the past, while women’s are not. These
findings hold also for non-salaried remuneration. Individuals who are rela-
tively central in the executive network thereby benefit, and women benefit
from having networks composed of other women. In contrast to executives,
non-executive board members do not display any gender difference in the
effectiveness with which men and women leverage their links into remunera-
tion. We explore mechanisms by which network effects matter for executives,
and note that the firms which do most to integrate women into positions of
executive power appear to rely less on networks for recruitment.
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1 Introduction

1.1 The puzzle: gender gaps in top executive positions

In spite of several decades of substantial increase in women’s participation
in the labor force in industrialized countries, the representation of women in
senior corporate positions remains extremely marginal, and the phenomenon
of the "glass ceiling” continues to puzzle researchers and lay commentators
alike. Although women represent 51.4% of what the US Bureau of Labor
Statistics calls ”Management, professional and related occupations”, in 2010
they made up only 15.7% of board members, and just 2.4% of chief execu-
tive officers, of Fortune 500 companies'. Apart from the underrepresentation
of women at the very top, empirical studies have also shown that, even for
those who reach the top, substantial gender differences in earnings still ex-
ist. Among the determinants of the gender gap in earnings in top corporate
positions, various authors have proposed a gender difference in seniority and
in career interruptions (Bertrand and Hallock, 2001; Noonan et al., 2006;
Bertrand et al., 2010), a gender difference in the size of firms and their sector
(Bertrand and Hallock, 2001; Skalpe, 2007), the existence of discrimination
(Selody, 2010), the fact that women are less likely to hold the very top posi-
tions (Bertrand and Hallock, 2001; Elkinawy and Stater, 2011) or a gender
difference in the structure of compensation (Albanesi and Olivetti, 2006; Yur-
toglu and Zulehner, 2009; Kulich et al., 2009).

Hopfensitz, Thibault Laurent, Thierry Magnac, Nicolas Pistolesi, Suzanne Scotchmer,
and seminar audiences in New Delhi, Toulouse, Berkeley, Santiago and Rome for very
valuable comments and advice. The usual disclaimer applies.

1See Seabright, 2012, chapter 5. The figure of 51.4% is for 2009, the statistics on
Fortune 500 companies are for 2010. In 2011 the proportion of women chief executives
rose to 3.6%



1.2 A possible explanation: gender differences in the

impact of social networks

Social networks and job-related benefits One aspect that has not been
sufficiently studied from the point of view of gender is the role of the elite
network structure of the individuals holding top corporate positions. A per-
son who sits on a company board may sit on several other boards and may
be an executive in one (or several) of the corresponding firms (or may have
been an executive at a previous time). Each such individual typically also
has personal connections to board members in other companies. Recruitment
to board positions often takes place through an informal process, typically
involving the role of both professional headhunters and word of mouth rec-
ommendations. The pioneering work of Granovetter (1973) has highlighted
the importance of social connections in obtaining both jobs and job-related
advantages. Recruitment to board-level positions seems particularly likely
to give value to such informal connections. According to Granovetter, the
social connections that are the most valuable when looking for a job are not
the closest ones but the more distant ones. Strong ties, such as close friends
and relatives, are more likely to have similar information concerning job op-
portunities, while weak ties, such as acquaintances and coworkers, are more
likely to move in different social circles and to have access to different infor-
mation about job and other opportunities. It seems likely therefore, that the
structure of social networks may affect the extent to which individuals may
be able to use their connections for professional benefit. The value of such
connections for individuals in top corporate positions has been confirmed
empirically by a number of studies (Geletkancycz et al., 2001; Brown et al.,
2008; Horton et al., 2009; Hwang and Kim, 2009; Engelberg et al., 2009; Liu,
2010; Renneboog and Zhao, 2011; Berardi and Seabright, 2011, Kramarz
and Thesmar, 2011), though as far as we are aware ours is the first study to
examine the impact of gender. As a result, if men and women differ in terms
of the size or the composition of their networks (and particularly in terms
of the relative importance of strong and weak ties), or in the way in which

they use these networks for professional advancement, it seems plausible that



this may have a systematic impact on the gender composition of positions

for which such networks are important in the recruitment process.

Gender differences in social networks The question whether men and
women differ in the structure of their social networks has been investigated in
the sociological and psychological literatures (Baumeister and Sommer, 1997;
Benenson, 1993; Friebel and Seabright, 2011). However, there is little agree-
ment about the extent of any systematic differences (see Seabright, 2012,
chapter 7, for an overview). Scholars have also had difficulty distinguishing
between the relative importance of gender differences in preferences, as op-
posed to difference in opportunities and constraints, for forming and using so-
cial connections (Moore, 1990; Fisher and Oliker, 1983). Nevertheless, there
is suggestive evidence that women may tend to rely relatively more on small
social networks of strong relationships, while men will tend to build larger
groups with weaker types of relationship. This is consistent with evidence
from primatology and evolutionary psychology, based on the hypothesis that
coalitions reflect different reproductive strategies in prehistory (Low, 2000,
chapter 11). However, even if the hypothesis that male and female networks
differ systematically is empirically confirmed, this is compatible with other,

cultural explanations for the origin of the divergence.

Gender differences in social networks within firms The idea that
there might be gender differences in social network composition and use has
received some support from the managerial literature. In the workplace,
women’s connections seem to be built in order to respond strategically to
the different constraints they face, such as a legitimacy problem (Burt, 1998)
or their underrepresentation in top positions (Ibarra, 1993, 1997). There is
also evidence that preferences play a role, such as homophily (a preference for
interacting with similar others, such as others of same sex - see McPherson
and Smith-Lovin, 2001). It seems likely that homophily will compound the

effect of female underrepresentation, leading women’s networks to differ from



males’ ones. However, the crucial question is whether women reap different
job-related benefits from their connections, or whether the differences from

those of men are of little relevance to their career advancement.

Women’s connections at the very top Several studies based on inter-
views of top corporate individuals reveal that women appear lack the relevant
informal connections to access top positions (Linehan and Scullion, 2008; Ly-
ness and Thompson, 2000; Metz and Tharenou, 2001) and reap lower benefits
in terms of career outcomes from their social networks (Bu and Roy, 2005;
Tattersall and Keogh; Forret and Dougherty, 2004). However, studies in this
literature mainly rely on surveys (and are thus inevitably subjective). The
surveys are also of relatively few individuals, most of the time from a single
organization. Our purpose in this paper is to investigate the influence of
social networks for men and women in top corporate jobs from a statisti-
cal point of view using a substantially larger sample of individuals than has

hitherto been possible.

1.3 Methodology, results and outline of the paper

In order to do so, our work is based on a large data set of more than 80
000 individuals working in high positions in almost 4 000 US and UK firms
over a 12 year period (from 1997 to 2009). This original data set allows us
to create social networks measures based on university ties, association ties
and employment ties, contrary to the majority of studies on social networks
which only rely on directorship links (Horton et al., 2009; Renneboog and
Zhao, 2011). We want to understand whether individuals’ links (the number
of other individuals with whom they have previously been in contact) affect

their career history.

We construct measures of the number of currently influential people each

individual has encountered previously in his or her career, and we find ev-



idence that men and women make different use of links with such people.
In particular, executive men leverage these links more effectively on average
than women, in the sense that men’s salaries are an increasing function of the
number of such individuals they have encountered in the past while women’s
are not. These findings are robust to the use of salaried versus non-salaried
remuneration. The proportion of other women among all links moderates
the networking effect: women do benefit from links with other women. In
contrast to executives, the salaries of non-executive board members do not
display a significant gender wage gap, nor any gender difference in the re-
lation of wages to links. This suggests that adoption of gender quotas for
board membership, as has been enacted or proposed recently in several Fu-
ropean countries, is unlikely to reduce the gender gap in earnings so long as
such quotas do not distinguish between executive and non-executive board

members.

The remainder of this paper is organized as follows. Section 2 provides
information on the data set and the methodology used. Section 3 presents re-
sults, comparing executives and non-executives and investigating both what
features of networks matter for the results and what mechanisms may be

involved. Finally, Section 4 concludes.

2 Data and Methodology

2.1 Data Description

The analysis is based on an original dataset describing the career history
of more than 80 000 executives and members of the non-executive board
of US and UK companies between 1997 and 2009. The dataset was pro-
vided to us by BoardEx Ltd, a UK supplier of data to headhunting com-
panies. BoardEx’s own proprietary database (which we refer to hereafter as

the "main” database) consists of information about some 380,000 individuals



who are current or past board members or senior executives of European and
US companies. The database provided to us, however, consists of the subset
of their main database for which salary data are available at least for some
years between 1997 and 2009. For firms to be included in the BoardEx main
database, they require a market capitalization above 1 million USD . There
are roughly 4000 firms in our dataset, and for each firm we have information
about all board members; for firms with fewer than five board members we
have information on all board members plus the most highly salaried execu-
tives where salary information exists, up to a total of five individuals. The
dataset contains information about individuals’ demographic characteristics
such as age, nationality and gender, about individuals’ employment history
such as earnings and position, about individuals’ education characteristics
such as degree obtained, field and university, and about firms’ characteristics

such as market capitalization, sector or number of employees.

The main originality of this data set is that we also have information
relevant to individuals’ social networks. However, it’s important to clarify
the characteristics of this information since they affect the inferences that
can be drawn from our results. Ideally, in order to study the impact of top
business people’s social networks on their career, in terms of remuneration
or promotion, we would like to have information on their active social con-
tacts. Unfortunately, this kind of information is extremely difficult to obtain
for significant numbers of individuals. Most studies of social networks in a
business context (see Linehan and Scullion, 2008; Metz and Tharenou, 2001;
Tattersall and Keogh, 2006; Forret and Dougherty, 2004) have conducted
interviews and collected detailed information about a relatively small num-
ber of individuals and their active networks of contacts; these subjects are
often employees of the same firm or users of the same professional network
(which raises questions about selection). We do not have such data. Instead
we have information, based on matching individuals’ résumés, about which
other members of the BoardEx main database a given individual has over-

lapped with in the course of his or her career. This is effectively a list of



”influential people” with whom any given individual has had an opportunity
to interact; whether that interaction has been actively pursued is evidently
not something we are in a position to observe. We can observe three cat-
egories of overlap: whether two individuals were at university at the same
time, whether they worked for the same firm at the same time, and whether
they have been involved in not-for-profit organizations at the same time.
Definitions of our variables are given in Table 1 and summary statistics in
Table 2 for the year 2007. In what follows we use the variable name ”Links”
to refer to the number of members of the BoardEx main database with whom
an individual in our dataset has worked in the same firm at the same time.
The main explanatory variable we shall use in the analysis that follows will
be called ”Weighted links” since we shall weight each link by the overlapping
time during which two individuals worked together and the reciprocal of one
plus the number of years since the two individuals worked together; when we
do not use this weighting procedure we shall call our explanatory variable
”Unweighted links”. Notice that the links are not necessarily to other indi-
viduals in our dataset, which would arbitrarily restrict our measure of the
size of individuals’ networks by whether or not we have salary information

about the members of that network.

Data on both salaries and links are frequently missing in our dataset. In
particular, educational links and not-for-profit links are more often missing
than employment links, so the regression results we report use only employ-
ment links. In addition we often find zero reported salaries for some years,
and have difficulty knowing whether this means that the data are not avail-
able or that the individual concerned literally drew no salary in the year in
question. Our main analysis is conducted on a subset of a little over 15000
individuals (the exact number varying according to specification) for whom
all salary and employment network data are available in 2003 and 2007 and
all salaries are strictly positive in 2007. We also explore the robustness of
these findings on a larger sample of around 23,000 individuals for whom we

have such data for those years or for one of the three previous years. Table



2 illustrates summary statistics for our sample compared to all individuals
for whom we have observations for the variable in question. Our sample has
a somewhat higher mean number of links and salary than the rest of the
dataset, and a substantially lower proportion of women (8.65% as opposed
to 12.71% in the whole dataset). While there is evidently a possibility of
selection bias, including survivorship bias, we have no idea of its direction,

and no reason to expect the bias to be different for men and women.

For our econometric estimations we use as explanatory variables measures
of the overall numbers of links, our principal measure being a weighted sum
of links in which each link is multiplied by the number of years two indi-
viduals overlapped and divided by the number of years since the individuals
last overlapped plus one. However, a more complete understanding of the
role of social networks on individuals’ career, would involve computing more
precise network measures such as degree (extent of interaction with other
members of the whole network), betweenness (extent to which the individual
is a key intermediary) and closeness (extend to which the individual is free
from dependence on other members of the network), especially in terms of
employment contacts. Studies that have used such measures include those
reported in Geletkancycz et al. (2001), Liu (2010) and Renneboog and Zhao
(2011). As we show in Table 10, closeness is indeed an important characteris-
tic of networks in explaining executive compensation, though not one whose

impact differs between men and women.

2.2 Independent and Control Variables

Our measures of individuals’ career outcomes for the purposes of this paper
are various indicators of remuneration. Individuals’ earnings are represented
by three components: salary (base annual pay in thousands of USD), liquid
wealth (sum of the value of shares held and the intrinsic value of exercis-

able options in thousands of USD) and total wealth (sum of equity held,



estimated value of options held and long term incentive programs held in
thousands of USD). For our main outcome regressions we focus on salary.
More precisely, because individuals may have several jobs each year, we com-
pute a variable "total salary”, corresponding to the sum of salaries of all
the jobs for each year for each individual. Total salary is the independent
variable in the analysis, mainly because there are fewer ambiguities about
its measurement. Nevertheless, we are also interested to know whether our
findings are robust to the inclusion of non-salary measures of compensation.
As we shall see, there are important differences between men and women in
terms of the proportion of total remuneration provided via salary and other
mechanisms, a finding that matches what has been reported previously in the
literature (Albanesi and Olivetti, 2006; Yurtoglu and Zulehner, 2009; Kulich
et al., 2009). As will be seen below, our conclusions are strengthened when

the analysis is conducted on non-salary compensation measures.

As control variables, we use demographic variables (gender, age and age
squared) and education variables (highest degree obtained and field of study).
We describe below our estimation methods that attempt to control for un-

observed heterogeneity among individuals.

3 Results

3.1 Descriptive Statistics

We report summary statistics and econometric results for two samples: first,
those individuals for whom we have complete information for the year 2007
(the year that yields the largest number of individuals), and secondly, for
all individuals for whom we have complete information for any of the years
2004-7, for their most recent complete year. The idea is to understand to

what extent differences in individuals’ links can explain differences in their
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salaries, controlling for other explanatory variables. To avoid problems of re-
verse causality, the links are instrumented by the links lagged by four years.
In the 2007 sample we restrict our analysis to the 15 094 individuals for
whom we have complete salary and network data in 2003 and strictly pos-
itive salary in 2007. 8.65% of these individuals are women. 45.03% are
executives and 78.07% held a directorship in 2007 (individuals may be exec-
utive board members, non-executive board members or executives who are

not board members).

On average, women in the sample are younger than men (56 years old
against 59 years old in 2007). They have similar educational background:
25% of women have a Bachelors degree, 38% have a Masters degree and 30%
have a PhD; while the percentages for men are respectively 26%, 38% and
25%. Roughly 48% of men and 46% of women hold at least two degrees.
The distribution of men’s and women’s degrees between business and science
subjects are similar. Overall, the broad human capital of men and women
does not seem very different among the individuals in our dataset. A slight
educational difference in favor of women is offset by a difference in favor of
men in terms of work experience: men have spent an average of just over
11.74 years in the organization as compared to 9.31 years for women. This
is not more than would be expected, though, given the average difference in

age.

Our measures of links reveal that women in 2007 have somewhat more
of these on average than men - 238 links as against 197 for men (the same
is true of the lagged values from 2003 we use in the regressions). This may
be related to the fact that women tend to work in larger firms than men
(a mean of 27 000 employees compared to a mean of 18 000 for men, and
with a mean market capitalization almost 50% higher than that of the firms

in which the men in our sample work)?. So women are clearly not at any

2The corresponding median figures are 6 900 employees for women as against 4 200 for
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disadvantage in terms of their overall number of links. See the appendix for

more detailed statistics on network measures by gender.

However, there are very striking differences in employment outcomes by
gender. In terms of total salary (the sum of salaries from all jobs, where there
was more than one), women earned on average $173,000 in 2007, while men
earned on average $252,000 (the corresponding median earnings are $91,000
for women and $149,000 for men). Looking at Figure 1 we see that this
difference in total salary narrows slightly but remains large over time. These
earnings differences are even larger for liquid wealth and total wealth. In
common with what has been previously found in the literature, women are
less likely to hold executive positions, and very unlikely to hold senior po-
sitions such as CEO or Chairman of the Board. 4% of our women board
members (already a small minority of the dataset) hold CEO positions as

against 14% of the men.

men, and $2.4 billion capitalization as against $1.5 billion for men.
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Figure 1: Total salary evolution by gender

Before we begin to explore the causes of this gender discrepancy, it’s
important to note that this level of aggregation hides a major difference
between two types of individual in our data set: executives and non-executive

board members. We now examine this difference in greater detail.

3.2 The Importance of Executive Status

Executives and non-executive directors are two very different populations
among the senior employees of a company; they have very different roles
within the company and also very different salaries. Non-executives typically
work part-time and may often hold several directorships simultaneously. Al-
though non-executive directors of one firm may hold executive positions in
another, there is a substantial population (making up over 50% of our dataset

in fact) of individuals who hold only non-executive positions. As Figure 2
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reveals, they have much lower salaries on average than executives, and the
gender gap looks very different for the two categories. Indeed, over the pe-
riod 2000-8 the gender wage gap among non-executives diminishes and more
or less disappears, while among executives it is large and remains so over the

whole period?®.

Many more non-executives than executives are women. As Table 3 re-
veals, only 32% of women in our dataset in 2007 are executives while 46% of
men are executives. Since non-executives earn only 22% as much on average
as executives, it is essential to take into account the fact that part of the gen-
der gap is a composition effect: women are more likely to be in the lower-paid
category. We cannot, of course, determine using these data why women are
more likely to be non-executives. It is possible that different preferences are
involved, since non-executive positions typically involve much more flexible
working conditions. It is also possible that discrimination is more significant
in respect of executive positions, since it is here that real power is exercised

in the firm.

31t appears in Figure 2 as though the gender gap in earnings is declining over time for
both executives and non-executives. Unfortunately it is difficult to test this rigorously since
there are different numbers of individuals in different years due to missing observations.
It is hard to know whether the apparent decline is a real effect or an artefact of sample
composition (for instance because in later years firms are included that may have smaller
gender gaps). We have tried plotting gender gaps for those individuals who are observed
for all years over a given period, and it appears overall that there is a real decline in
the gap for non-executives and no decline for executives. However, this is at the cost of
substantially restricting the numbers of individuals, so we hesitate to generalize from these
tentative findings.
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Figure 2: Total salary evolution by gender and executive status

The different nature of the gender wage gap for these two groups alerts
us to the possibility that the determinants of wages may be different, and in
particular that the influence of employment links on salaries might be very
different for executives and non executives. If indeed they play a different
role for men and women, it is among executives (where the real gender gap
exists) that we should expect to find the evidence. Figure 3 provides a strik-
ing confirmation of this hypothesis. We have divided the sample of executive
individuals first by gender and secondly according to their network size, with
"Large Network” referring to those individuals who have weakly more than
the median of the link distribution of all individuals in 2003, and ”Small
Network” referring to those who have strictly less than the median. For each
group we plot the mean annual salary for each year from 2000 to 2008. First,
for a given size of network, men always have higher salary than comparable
women. Secondly, the size of networks makes much more difference to the

salaries of men than to those of women. Women with large networks earn
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a little more than women with small networks, whereas men with large net-

works earn a lot more than men with small networks*.
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Figure 3: Salary evolution by network size and gender

We now examine whether this conjecture is corroborated by a more rig-

orous econometric analysis.

3.3 Impact of networks by gender for executives

We want to understand whether social networks have an impact on individu-
als’ career outcomes. We focus initially on the year 2007, the year for which

we have the largest sample of individuals with complete data. We focus also

4In case these average salary figures are distorted by the presence of a few very large
earners in the sample we have plotted the equivalent of Figure 3 (as well as Figures 4 and
5 below) using median earnings for each group. These are available from the authors on
request and show qualitatively similar results.
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on the impact of employment links on earnings, since we have more complete
information about employment links than about other types. There is a risk
of simultaneity bias because of reverse causality if we simply regress salaries
on links in the current year. For example, while those individuals with more
links in 2007 might as a result have higher salaries in 2007, it might also be
true that individuals changing employment in pursuit of higher salaries in
2007 acquire a larger network of contacts in 2007. Instead of using employ-
ment links in 2007 as explanatory variables, we instrument them with their

own lagged values in 2003.

Although our use of lagged links instead of current links should remove
endogeneity problems due to reverse causality, we cannot rule out the possi-
bility that there are unobserved characteristics of individuals that determine
both the size of their networks and the size of their salary. Suppose, for
instance, that job mobility is related to entrepreneurial dynamism: then in-
dividuals who accumulate more links through more frequent changes of job
may also independently have the talent to earn higher salaries. There is no
perfect way of dealing with this problem, which has not been fully resolved to
our knowledge in previous studies of the impact of networks on labor market
outcomes®. Our estimation strategy to deal with this problem, is to enter the
lagged salary in 2003 as an independent control variable in the regression of
salary in 2007, on the theory that the unobserved individual characteristics
that affect salaries in 2007 will also have influenced salaries in 2007. There
are disadvantages to this, which introduce possible biases. First, salaries
in 2003 may already be influenced by individual networks, so using this as
a control variable may remove too much of the influence of networks from

the estimation, thereby biasing downward the coefficients. Secondly, even if

S0f the papers that have recognized this difficulty, Hwang and Kim (2009) use past
performance as a proxy for ability, which raises similar issues to our own procedure.
Engelberg et al. (2009) use school and industry fixed-effects, but these are not equivalent
to individual fixed-effects, and in any case would have little relevance to gender differences.
Renneboog and Zhao (2011) use random effects estimation, which is unlikely to capture
the unobserved talent differences we are concerned with here.
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salaries in 2003 are related to unobserved characteristics, they contain sub-
stantial measurement error so they will be imperfect proxy variables. Third,
there may be separate dynamics of individual salaries over time (they might,
for instance, be mean-reverting because of idiosyncratic shocks), so using
lagged salary will not be able both to control for these dynamics and control
of unobserved individual heterogeneity. For this reason our procedure is best
seen as a diagnostic method rather than as a way of fully correcting for the
problem if it is important. We report specifications both with and without
controlling for lagged salaries in the results that follow; it will be seen that
the difference this makes to the estimated coefficient on links is very small,
and we conclude from this that any endogeneity bias due to omitted individ-

ual characteristics is likely also to be very small.

Table 4 reports, for executives only, regressions of total salary in 2007
on (instrumented) weighted links in 2003 plus a gender dummy and controls
for age, age squared, degree level and degree field (in fact, we use dummy
variables for bachelors, masters and PhD degrees and for the fields of busi-
ness, science, social science and finance). Our preference is for a specification
without sectoral or country controls, since these are likely to be endogenous
to individual choices and constitute part of the outcomes that we are seeking
to explain (if, for example, women earn lower salaries because they work for
firms in a certain sector we would like to know why they work for in relatively

low-paying sectors).

The model specification is then:

In(salary;) = B1+ Baln(lagged_salary;) + Bsln(predicted_links;) + B4 female;

+  Bsfemale;  In(predicted_links;) + Bsage; + Brage? + Bsdegree;

+ [odegree_field; + €;
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The first column excludes lagged salary and the interaction of links with
the gender dummy. The second column includes the lagged salary, while
the third, our preferred specification, adds the lagged salary term and the
interaction of links with the gender dummy. In all three specifications links

are very significantly correlated with total salary.

The striking result of the specifications including the interaction term is
that the coefficient is negative and equal in absolute magnitude to more than
the uninteracted coefficient. The implication is that the impact of links on

salary for executive women is thus negative.

Other compensation measures Liquid wealth is the sum of the value
of shares held and the intrinsic value of exercisable options in thousands of
USD. Total wealth is the sum of equity held, estimated value of options held
and long term incentive programs held in thousands of USD. We consider

here again the totals from all jobs held by individuals.

Figures 4 and 5 display the equivalents of Figure 3 for liquid and total
wealth. Women with large networks are at essentially no advantage compared
to women with small networks, and both are indistinguishable from men with

small networks. For men with large networks, though, the advantage is huge.
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Tables 5 and 6 test these findings econometrically; they show the equiva-
lent of Table 4 for liquid and total wealth respectively. The regressions show
that, for executive men, liquid wealth is even more highly responsive to links
than are salaries, and total wealth even more responsive than liquid wealth;
but the effect is considerably reduced for women. For executive men liquid
wealth has an elasticity with respect to links of 54% while the coefficient on
the interaction of the links variable with the gender dummy is -22.6%, but
not significant. Total wealth has an elasticity of 62.5% for men, while the
coefficient on the interaction of the links variable with the gender dummy
is -33.5%, significant at 5%. So for both measures the impact of links on
remuneration for executive women has a positive point estimate, but it is
lower than the point estimate for men, significantly so in the case of total

wealth.
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Pooled regression The findings we have shown are from 2007, the year
for which we have the most data. Many individuals do not appear in the
dataset in all years, either because of missing data or because their reported
executive status changes. This therefore raises the question whether there
is a systematic tendency across years that is masked by the variation in the

coverage from year to year.

In order to answer this question we therefore report in Table 7 the coeffi-
cients from a pooled regression containing all observations that are available
for any year. For each such individual we regress the salary in the year for
which the most recent data are available on the salary lagged four years,
and similarly instrument that individual’s links in that year with their links
lagged by four years. Year fixed effects are included to control for the fact
that different individuals in the pooled regression may be included for differ-
ent years. The findings indicate that men have a rather small average return
on links (an elasticity of a little over 5%) while the coefficient on links in-
teracted with the gender dummy is negative, more than enough to offset the
impact for men, and significant at 5%. The second and third rows of Table
7 reveal the findings for liquid and total wealth; for male executives, links
have a higher impact on non-salary remuneration than on salary. For female
executives the effect is also positive but significantly lower than that for men
(contrary to the 2007 sample, this difference is statistically significant for

both non-salary remuneration measures).

One natural question is whether the effect of links is driven by either mo-
bility or by the size of the board. In fact, the link variable is built such that
one individual moving often or working in firms with larger boards or larger
top management teams will have, by construction, a larger network. Table

8 reports the same specification as Table 7 but includes two extra variables
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to control for moving and board size. The findings indicate that including
these two variables does not lower either the effect or the significance of the

link variables.

3.4 Are non-executives different?

Tables 9 reports the same specification as Table 7 but for non-executives.
Two features of the results stand out. First, even without taking different
number of links into account, the gender dummy for non-executives is sta-
tistically insignificant. If there is a discrepancy between men and women in
respect of salaries, it is concentrated among executives. Indeed, it seems pos-
sible that in the light of public discussion of gender imbalance in the board-
room, a number of firms may be actively recruiting and advancing women to
non-executive positions, without doing so to anything like the same extent
in respect of executive positions.

Secondly, the influence of links on salaries is somewhat more important
for non-executives than for executives, with an estimated elasticity of 16.7%.
Being a non-executive board member evidently requires and benefits from

contacts to a somewhat greater extent than being an executive.

Overall, therefore, it seems as though the extent of individuals’ networks
makes a difference to their salaries in a way that is unaffected by gender
among non-executives but among executives is beneficial only to men (con-
sistently with the view that firms are making more efforts at recruitment
and advancement of female board members in non-executive than in execu-
tive roles; see Daily et al.(1999) and Helfat et al.(2006)).
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3.5 What features of networks matter?

One natural question is whether it makes a difference to what extent women
have networks composed of other women. A number of studies have high-
lighted a positive impact of women in top positions on other women’s po-
sitions and earnings (Bell, 2005; Cohen and Huffman, 2007; Cardoso and
Winter-Ebmer, 2010), though they are not able to determine the mechanism
by which such an impact occurs. It may be that women in top positions are
mentoring and helping other women in lower positions).

Another important element that is likely to play a role is the structure of the
network. We focus on one centrality measure called closeness which mea-
sures how close (in terms of number of links) an individual is from every
other individual in the whole network. We believe that the larger the close-
ness measure, the more likely it will be rewarded in the individual’s salary.
Table 10 therefore reports, for executives, the same specification as column 1
of Table 7, but with the addition of a variable representing the ratio of women
among each individual’s links, measured separately for men and women, as

well as the closeness measure.

The inclusion of these variables does not make much difference to the
remaining coefficients (executive men’s network opportunities still appear to
benefit them while executive women’s do not). Intriguingly, however, ex-
ecutives of either gender benefit from having women among their contacts.
Women appear to benefit more than men from this effect and the magnitude
of the effect is large, canceling out the negative effect of overall number of
links. This may be further evidence of the mentoring and helping story. It
may also be that individuals with more women among their links have for
various reasons tended to work for firms that have a stronger team ethic
and whose members are more likely to look after the interests of former col-
leagues. In the absence of further evidence this can only remain a conjecture.
The sign of the coefficient on the closeness measure confirms our hypothesis;

being close to the other individuals in the network increases the salary. And
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it seems that there is no gender difference to that respect; both men and

women benefit from closeness to others.

3.6 What are the mechanisms?

We now explore in more detail the effect of the sex ratio variable on salary. Is
it having more women in your network or working for a female friendly firm
(FFF) that matters? To answer this question, we build two new variables:
a female friendly board variable measuring the percentage of women on the
board, and a female friendly top management team variable measuring the
percentage of women in the top management team. We include these two new
variables in our main specification. Table 11 reports the same specification
as column 1 of Table 7 but including first the female friendly board variable
and secondly the female friendly top management team variable. Since these
are evidently endogenous, we instrument each variable using its own lagged

value. Table 12 reports the first stage regression results.

The results reveal a paradox: female-friendly firms also help men! More
precisely, links help men to be recruited into so-called female friendly firms,
which in turn boost their salary. However, for women, links help their re-
cruitment into firms that have female friendly boards, but those firms do
not boost women’s salaries compared to other employers. Firms with female
friendly top management teams do boost women’s salaries, but links do not
help women to be recruited into these kinds of firms. This seems to corrob-
orate the "window dressing” theory of female non-executive appointments.
It also suggests that there is a distinction between two broad types of firm:
those that use more objective and systematic recruitment procedures, and
those that use procedures based more on informal recruitment methods. The
former are more likely to recruit on the basis of talent rather than connec-

tions, they are likely to pay more, and they are likely to employ more women
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among their top management teams. It’s good for women to be able to join
these firms - but their connections are not particularly helpful to them in

doing so.

4 Discussion and Conclusions

Using cross-section analysis and several robustness checks we have found
substantial evidence that employment links matter for the remuneration of
top executives and non-executive board members, in the sense that control-
ling for other factors, individuals who have overlapped professionally with a
larger number of currently influential people have higher salaries and non-
salary remuneration. We have further found evidence that this effect is very
different for executives as compared to non-executive board members. For
non-executives the impact of networks is large but there is no gender differ-
ence (and no apparent gender gap in remuneration). For executives, however,
the effect of links is restricted to men. Broadly speaking, executive men in
our sample do not have more links than women, but they manage to leverage
the opportunities they do have into higher remuneration while women do not.
Men'’s salaries are influenced by their links, with an elasticity lying between
5% and 10% according to specification, and their liquid and total wealth are
influenced even more strongly, with elasticities of 54% for liquid wealth and
63% for total wealth. The effect of links on the remuneration of executive
women, however, is significantly lower than that for men, and is statistically
indistinguishable from zero as far as salaries are concerned (though positive

for non-salary remuneration).

Two different types of phenomena might explain such results. First, there
might exist gender differences in preferences for social contacts or for forms
of interaction with those social contacts. For instance, as has previously

been conjectured, women might be more inclined to build and rely on a few
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"strong ties”, while men might have a preference for a large number of ” weak
ties”. As a result, when considering career evolution, men will be aware of
a larger number of job opportunities than comparable women and obtain
better labor market outcomes (this is exactly the ”strength of weak ties”
hypothesis of Granovetter (1973)). Alternatively, even if the structure of
men’s and women’s networks were the same, women might be less willing
to approach their weak ties for help in seeking job opportunities (this would
be a variant of the "women don’t ask” hypothesis of Babcock and Laschever
(2003)). Under either hypothesis men and women in similar initial posi-
tion, and given similar numbers of opportunities to meet influential people,
might end up with different current employment outcomes due to their dif-
ferent preferences. The second type of phenomenon might be exclusionary
behavior on the part of men, whether consciously through a preference for
not admitting women to positions of real power, or unconsciously as a side
effect of the greater conspicuousness of other men among the networks of
people that predominantly male recruiters turn to when seeking to fill such
positions. Either way, old boy networks may exclude women, either through
the explicit or implicit preferences of the women or the explicit or implicit

preferences of the men.

We cannot conclude from these findings which of these two phenomena is
more important in explaining our results. If the preferences of women were
the sole explanation it would be hard to see why they should not apply to
non-executive women as well, whereas we can clearly reject the hypothesis
that non-executive men and women behave differently. But it does not follow
that the preferences of men are therefore the sole cause. Much more likely
is that the preferences and behaviors of women interact with those of men,
and that men’s networks are more likely to exclude women in respect of
recruitment to positions of real power in the firm (there appears to be a
deliberate ”window-dressing” policy on the part of some firms, to appoint
women to non-executive positions as a substitute for appointing them to

executive jobs). If so this suggests that quota policies that fail to distinguish
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between executive and non-executive positions may have little effect on the
distribution of real power within firms. These suggestions remain conjectural,

however, and are an important subject for further research.
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5 Appendix

Table 1: Network variables

’ Variables

H Description

Links-Employment

Number of employment contacts
with whom the opportunity
to link arose

Weighted Links-Employment

Links weighted by the reciprocal
of one plus the number of years
since the overlapping ended

Sex Ratio-Employment

Proportion of females contacts
out of all male and female
contacts

Average Job Level-Employment

Average job level for executive
contacts

Std. Dev. Job Level-Employment

Standard deviation of job level
for executive contacts

Higher Job Level Ratio
-Employment

Proportion of higher job level
executives out of all executive

links

Higher Board Level Ratio
-Employment

Proportion of higher board
level board members out of all
board members contacts

Executive Ratio-Employment

Proportion of executive contacts

Board Ratio-Employment

Proportion of board members
contacts

Number of Colleagues
-Employment

Number of current employment
contacts

Links-Education

Number of education contacts
with whom the opportunity
to link arose

Number of Classmates-Education

Number of education contacts
who graduated the same year
in the same university for the
same degree

Links-NFP

Number of non for profit
organizations contacts with
whom the opportunity to link
arose
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Table 2: Sample representativeness for 2007

Variables Our sample Whole dataset
Mean Obs. Mean Obs.
(Std. Dev.) (Std. Dev.)
Percentage women 8.65% 15 094 12.71% 87 501
Percentage executives 45.03% 15 069 69.56% 45 721
Percentage board 78.07% 15 069 44.16% 45 722
members*
Age 58.34 15 094 54.59 87 732
(9.06) (9.17)
Links* 200.48 15 094 131.78 81 872
(244.45) (189.30)
Weighted links 329.85 15 094 184.28 81 872
(304.81) (232.82)
Total salary 245.54 15 094 117.90 45 952
(280.11) (218.35)
Total salary 245.54 15 094 227.80 23 783
(excluding zero total (245.54) (259.00)
salary)
Total liquid wealth* 17 494.51 15 094 8 402.96 45 952
(504 892.5) (316 482.5)
Total liquid wealth* 19 050.73 13 861 17 414.54 22 173
(excluding zero total (526 843.8) (455 439.4)
(liquid wealth)
Total total wealth* 20 887.15 15 094 9 708.37 45 952
(505 665.9) (316 836.2)
Total total wealth* 21 973.14 14 348 19 048.64 23 420
(excluding zero total (518 622.9) (443 610.6)
total wealth)
Number employees* 18 390.56 14 923 20 861.31 44 969
(59 989.67) (69 296.31)
Market capitalization™ 8 032.36 14 325 9 236.31 42 883
(24 323.65) (27 408.67)

*not included in the main regressions (this is why the number of observations

for our sample might differ)
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Table 3: Gender by executive status in 2007

Gender | Non executives | Executives Total
Men 7 392 6 373 13 765
(53.70%) (46.30%) (91.35%)
Women 891 413 1 304
(68.33%) (31.67%) (8.65%)
Total 8 283 6 786 15 069
(54.97%) (45.03%) (100%)

Table 4: Determinants of salary in 2007

for executives

Variables Coefficient

Coefficient

Coefficient

(Std. Err.) (Std. Err.) (Std. Err.)

Ln salary (2003) 0.100%** 0.100%**
(0.005) (0.005)
Ln weighted links (2003) 0.099*** 0.098*#* 0.106***
(0.018) (0.017) (0.018)
Female*In weighted links (2003) -0.137**
(0.068)
Female -0.435%*** -0.361%** 0.388
(0.045) (0.044) (0.373)
Intercept -69.110%**  -59.570%**  -59.916%**
(5.905) (5.754) (5.754)
N 7618 7618 7618
R? 0.057 0.110 0.110
Significance levels : % : 10%  *x : 5%  *x*xx: 1%

Control not reported: age, age squared, degree, degree field
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Table 5: Determinants of liquid wealth in 2007 for executives

Variables Coefficient Coefficient Coefficient
(Std. Err.) (Std. Err.) (Std. Err.)
Ln liquid wealth (2003) 0.295%*% 0.295%+%
(0.008) (0.008)
Ln weighted links (2003) 0.710%** 0.5274* 0.540%***
(0.049) (0.046) (0.047)
Female*In weighted links (2003) -0.226
(0.182)
Female -0.856%** -0.571%** 0.663
(0.126) (0.117) (1.000)
Intercept -32.055%* -37.422%* -37.931°**
(16.597) (15.368) (15.373)
N 7618 7618 7618
R? 0.059 0.193 0.193

Significance levels :  x : 10%  *x: 5%  x*xx: 1%

Control not reported: age, age squared, degree, degree field

Table 6: Determinants of total wealth in 2007 for executives

Variables Coefficient Coefficient Coefficient
(Std. Err.) (Std. Err.) (Std. Err.)
Ln total wealth (2003) 0.197#** 0.197#**
(0.007) (0.007)
Ln weighted links (2003) 0.716%** 0.606*** 0.625%**
(0.043) (0.041) (0.042)
Female*In weighted links (2003) -0.335%*
(0.162)
Female -0.824%** -0.613%** 1.220
(0.109) (0.105) (0.894)
Intercept -63.065***  -58.766%**  -59.565%**
(14.407) (13.748) (13.748)
N 7 618 7 618 7618
R? 0.075 0.158 0.159

Significance levels :  * : 10%  *x : 5%  x*xx*x : 1%

Control not reported: age, age squared, degree, degree field
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Table 7: Determinants of compensation for executives, pooled sample

Variables Salary  Liquid Wealth Total Wealth
Lagged compensation 0.091 %+ 0.244%%* 0.168%**
(0.004) (0.005) (0.005)
Ln weighted links 0.051%** 0.368*** 0.538%**
(0.014) (0.029) (0.028)
Female*In weighted links ~ -0.115%* -0.185* -0.296***
(0.051) (0.101) (0.097)
Female 0.328 0.569 1.124%*
(0.280) (0.557) (0.535)
Intercept -66.038%** -2.345 -34.347FF*
(4.509) (9.033) (8.706)
N 12 798 12 646 12 956
R? 0.140 0.226 0.173

Significance levels :  * : 10%  *x : 5%  *x*xx: 1%

Control not reported: age, age squared, degree, degree field

Table 8: Impact of mobility and board-TMT size

Salary  Salary Salary

Lagged In compensation — 0.077***  0.069***  0.076%**
(0.005)  (0.004)  (0.005)

Ln weighted links 0.116%**  0.079*%**  (.143***
(0.018)  (0.022) (0.024)

Female*In weighted links -0.157**% -0.170*** -0.156%**
(0.057)  (0.058)  (0.057)

Ln nb of moves -0.187*** -0.196***
(0.024) (0.024)
Ln avg board size -0.010 -0.029
(0.019) (0.019)
Female 0.545%  0.609* 0.537*
(0.323)  (0.326) (0.323)
N 9 470 9 470 9 470
R? 0.149 0.130 0.151

Significance levels :  *: 10%  #x: 5%  *xx*xx*: 1%

Control not reported: age, age squared, degree, degree field
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Table 9: Determinants of compensation for non executives, pooled sample

Variables Salary  Liquid Wealth Total Wealth
Lagged compensation 0.255%#* 0.392%#* 0.358%#*
(0.006) (0.006) (0.006)
Ln weighted links 0.167%** 0.248%** 0.385%**
(0.012) (0.027) (0.026)
Female*In weighted links — 0.099%*** 0.004 0.035
(0.036) (0.078) (0.077)
Female -0.607*** -0.298 -0.402
(0.209) (0.459) (0.454)
Intercept -7.620* 61.115%** 50.099***
(4.268) (9.725) (9.385)
N 10 669 10 122 10 409
R? 0.248 0.352 0.322
Significance levels : % : 10%  *x : 5%  *x*xx: 1%

Control not reported: age, age squared, degree, degree field
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Table 10: Impact of network composition and structure

Salary Salary Salary

Lagged In salary 0.091%%%  0.091%**  (0.091%**
(0.004)  (0.004)  (0.004)
Ln weighted links 0.037**  (0.039%*** 0.026*

(0.015)  (0.014)  (0.015)
Female*In weighted links -0.130**  -0.108**  -0.125%*
(0.052)  (0.051)  (0.052)

Sex ratio 0.622%** 0.586***
(0.159) (0.159)
Female*sex ratio 1.118%* 1.171%*
(0.509) (0.509)
Closeness 03.874***  92.202%**
(22.114)  (22.110)
Female*closeness -4.837 -5.068
(3.774)  (3.776)
Female 0.235 0.373 0.282
(0.280)  (0.281)  (0.281)
N 12 798 12 798 12 798
R? 0.141 0.140 0.141

Significance levels :  * : 10% xx 1 b% xxx: 1%

Control not reported: age, age squared, degree, degree field
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Table 11: Impact of female friendly firms

Salary  Salary

Lagged In compensation 0.092%#*  (0.096%**
(0.004)  (0.004)
Ln weighted links 0.013  0.039%***
(0.016)  (0.015)
Female*In weighted links -0.071 -0.096*
(0.053)  (0.053)
Female friendly board 1.014%**
(0.174)
Female*female friendly board -1.303**
(0.601)
Female friendly TMT 0.396**
(0.178)
Female*female friendly TMT 0.140
(0.691)
N 12 684 12 688
R? 0.148 0.143

Significance levels :  * : 10%  *x: 5%  x*xx*x: 1%

Control not reported: age, age squared, degree, degree field
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Table 12: Impact of female friendly firms, first stage regressions

Female friendly Female friendly

board TMT
Lagged In weighted links 0.011%%* 0.0117##*
(0.001) (0.001)
Female*lagged In weighted links -0.001 -0.017%**
(0.003) (0.004)
Lagged female friendly board 0.599%*
(0.008)
Female*lagged female friendly board -0.062**
(0.026)
Lagged female friendly TMT 0.489%**
(0.009)
Female*lagged female friendly TMT -0.088***
(0.029)
N 12 684 12 688
R? 0.390 0.286

Significance levels : % : 10%  *x : 5%  *x*xx: 1%

Control not reported: age, age squared, degree, degree field
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