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ABSTRACT
This article analyses effects of the law of gender quotas for company boards in
Norway on the network of interlocking directorates in the period 2008–2016. It is
argued that these networks are important regarding gender equality and diver-
sity. Analysis of the regulated corporations (Public Limited Companies – PLCs)
shows that femaledirectors get andkeep central positions in thenetworks during
this period. Exploring possible impact on networks among non-regulated Private
Limited Companies (Ltds) shows no similar effects. Thus, although the justifica-
tion for the law is general, there are nonotable spillover effects. However,women
are central in the overall network (based on both PLCs and Ltds), since most of
the network ties are among PLCs. Thus, the quota law seems effective in chal-
lenging the male-dominated networks in business, but several caveats to such a
conclusion are discussed.
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Introduction

Gender equality in business has been an important issue in many nations for
some time, in politics, in business communities, and as a research topic. This is
typically framed as either an issue of corporate governance and diversity, or an
issue of basic rights, i.e. gender equality and gender justice (see, e.g. Seierstad,
2016; Storvik & Teigen, 2010; Szydło, 2015). How to increase the proportion of
female leaders in business in general and female directors in corporate boards
in particular, has been a primary concern. Regarding the latter, an overview
of the global situation in 2016 shows a wide disparity, from a proportion of
female directors as low as 5–6% in large economies like Japan and Brazil, to
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a proportion close to or above 30% in several Nordic countries (d’Hoop-Azar
et al., 2017).

This article analyses the nation with the highest share of women on com-
pany boards, Norway. Although gender inequality regarding access of such
positions is not specifically a Norwegian issue (cf. Catalyst, 2017; Cook & Glass,
2014; Kirsch, 2018; Lépinard & Rubio-Marín, 2018; Mensi-Klarbach & Seierstad,
2020; Schäfer et al., 2012; Sealy et al., 2016), it is perhaps even more strik-
ing in a context of the relatively high degree of gender equality archived in
other spheres of Norwegian society (Teigen, 2012). It certainly is contrary to the
image of Norway as a gender-equal society. Thus, an amendment to The Nor-
wegian Companies Act was passed in 2003, introducing a mandatory quota
of minimum 40% of each gender on corporate boards in PLCs.1 The law was
fully implemented from2008, givingexisting companies agraceperiod. In their
characterization of the debates and justification of this amendment, Storvik
and Teigen (2010, pp. 6–7) highlight arguments concerning gender justice,
skills and utility, and the importance for democracy of a more gender-equal
participation in decisions making bodies like corporate boards.2

Norwaywas the first nation to introduce suchmandatory quotas, and being
an exceptional case, often highlighted in comparative studies of gender par-
ity on company boards, and arguably having strong ‘mimetic force’ in other
nations (Teigen, 2012; Terjesen et al., 2015), it is worthwhile to investigate in
more detail the effects of the law in Norway. The lawwas proposed and passed
because the government did not think voluntary mechanisms or appeals were
sufficiently effective in increasing the share of female directors. The govern-
ment’s justification particularly emphasized the positive effects regarding cor-
porate performance when increasing the share of female directors (based on
arguments of skills and competence of female leaders, and of increasing diver-
sity in boards), and arguments regarding the democratic value of amore equal
participation in important decision-making processes (Proposition to parlia-
ment No. 97, 2002/2003). The government carefully discussed the legal forms
of corporations to regulate, and argued that among privately owned compa-
nies, the law should apply to PLCs. Private limited corporations (Ltds) should
not be subject to the law, on the grounds that many these are small, with few
owners, and with owners often being directors. Thus, it was argued, such a
law for these corporations would unduly infringe on property rights of these
owners.

1 There are exceptions to the 40 % rule depending on the size of the board, see Storvik and Teigen (2010,
p. 4) for the specifics. Moreover, the law also covers publically owned companies and cooperatives. PLCs
are the only major form of privately owned company that is subject to this statutory law, and is the only
form of company subject to the law included in this study.

2 There were counter arguments concerning all these issues, but obviously, the arguments for the manda-
tory gender quotas prevailed (see Storvik & Teigen, 2010).
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This is a very important delineation as Ltds is one of themost common legal
form of privately owned companies, not only among small companies but also
among the largest, as I will show below.

In this article, the attention is not on the share of female directors as such,
which unsurprisingly (because of threats of strict sanctions for noncompli-
ance) is around 40% during the whole period. Using a social network analysis
approach, I examine the effects on networks of interlocking directorates, i.e.
networks based on directors having two or more board positions. Such net-
works are generally considered important for the issues the law seek to amend,
such as recruitment, communication, power and status, and, consequently,
gender equality. Thus, the first main question is whether female directors
attain and keep central positions in this type of networks during the period
investigated. Since the quota law can be seen as an external shock to the
‘board system’, in particular themechanisms and factors determining how and
why boards of directors are recruited, it is important to analyse the effects
over a sufficient time period, including the period where one expect a possi-
ble shock effect to wane. Accordingly, this article extends the time period to
2016. In addition, the article investigates this using arguably a more robust
methodology compared with previous studies.

Second, effects on corporations not covered by the law are analysed. This
has not been done previously. When analysing effects of the law in Norway,
it is necessary to take into account the relatively small (and declining) num-
ber of corporations covered by the law. Stated differently, the law is narrow in
specifically targeting one legal form of privately owned corporations while the
issue the law seeks to amend, i.e. gender inequality in business is more gen-
eral. Thus, the other main type of private corporations, Ltds are investigated:
Do female directors get and keep a central position in the network based on
Ltds during this period?Moreover, do female directors attain a central position
in the overall network of both PLCs and Ltds?

A note on terminology: Centrality is a key concept in the article. In social
network analysis (SNA), centrality has precise technical definitions, for exam-
ple degree, i.e. the number of ties an actor has to other actors. Thesemeasures
(i.e. degree, betweenness, and eigenvector) are explained below. More gener-
ally, centrality refers to characteristics like access (e.g. access to information),
importance (e.g. knowing key actors within a field) or power (e.g. being able,
through knowing the right people, to get things done). Thus, a central director
has more of such characteristics than a peripheral one. In SNA, the technical
measures are indicators of such characteristics. For example, the more links a
director has to corporations, the more power the director presumable has (all
other variables held constant). In this article, the concept of centrality is used
in a precise technical manner, unless otherwise stated.

The article is organized in the following way. First, interlocking directorates
and their relevance to the law of gender quotas are discussed, previous
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research on network effects of the law is presented, and the research questions
are developed. In subsequent sections, the data and methodological issues
are discussed, before findings are presented and discussed. The final section
includes considerations on the more general lessons to be drawn from the
Norwegian case.

The law of gender quotas and interlocking directorates

The implementation of a law of gender quota raises many questions, some
of which have been extensively studied. For example, questions concerning
company profits (see, e.g. Ahern &Dittmar, 2012; Dale-Olsen et al., 2012; Eckbo
et al., 2020); the work dynamic within the board (Nielsen & Huse, 2010; Storvik,
2010); whether or not women directors differ comparedwithmen in attributes
such as age or level of education (Heidenreich & Storvik, 2010; Storvik, 2010);
and whether companies react to the law by changing legal status to avoid
it (Bøhren & Staubo, 2014). In this article, the law is analysed from a net-
work perspective, exploring its consequences on the network of interlocking
directors.

It has long been argued that networks created through directorships are
important, in terms of fundamental issues such as communication, coordina-
tion, elites, class and power (see, e.g. Burris, 2005; Burris & Staples, 2012; Carroll,
2009; Gabrielsen et al., 2011; Heemskerk, 2013; Heemskerk & Fennema, 2014;
Mizruchi, 1994; Stokman et al., 1985; Useem, 1984;Windolf, 2002); or regarding
specific decisions in business, such as the adaption of the ‘poison pill’ strategy
(Davis, 1991), investment strategies (Mizruchi & Davis, 2004), or political dona-
tions (Burris, 2005). Hence, if the goal of the law is to achieve greater gender
balance in business, gender balance in this kind of network is arguably crucial.

Moreover, the concept of the old boys’ network has often been used in
discussions regarding male predominance on company boards and in man-
agement positions in businessmore generally. It was alsowidely used in public
debates on the law of gender quotas in Norway. This term describes not only
the gender imbalance but also the limited pool of candidates from which
leaders and directors are recruited (i.e. men with connections), as well as the
recruitment mechanism (informal and network-based). Debates on good cor-
porate governance, with calls for greater board diversity, are relevant here: The
old boys’ network limits diversity. Hence, this is a potential problem regarding
not only gender equality and justice but also corporate governance (cf. Dobbin
& Jung, 2011; Ferreira, 2010).

In SNA, the mechanism of social homophily is often used to explain such
patterns, i.e. the tendency for people to know, be friends with, and share a
liking for, people with similar social characteristics as themselves (cf. Elliott
& Smith, 2004; McPherson et al., 2001). Because of the male predominance
within business networks, including interlocking directorates, and given the
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finding that such networks are important in recruiting directors, this mech-
anism implies that gender inequality is reproduced – homosocial reproduc-
tion to borrow Moss Kanter (1977) terminology. Previous research indicates
that the proximity of female directors in the network of interlocking directors
leads to the recruitment of more female directors (Hillman et al., 2007; Kogut
et al., 2014). The flipside of this is the situation of few female directors, mak-
ing the recruitment of female directors through such networks ineffective in
increasing the share of female directors on boards (cf. Bohman et al., 2012).
Thus, attaining such positions is significant not only with respect to leader-
ship positions as such, but also to get access to this network of interlocking
directors.

Thus, there are several aspects of positions on corporate boards that should
be considered. The first, of course, is that these positions are decisive in them-
selves, as crucial positions of corporate management. Additionally, there are
network-effects to consider. This is an arena in which leaders are introduced
to each other, get to know each other, and are part of large intercorporate
networks of directors through which information on many relevant aspects
of corporations flow, including information on potential candidates for lead-
ership positions (Bohman et al., 2012; Edling et al., 2012; Heidenreich, 2010;
Hetland, 2008; Hillman et al., 2007).

While there are reasons to believe thatmajor changes in the gender compo-
sition of the boards, would change gender imbalances in network of interlock-
ing directorates, this is not a necessary consequence. If female directors gain
only one board position, they would continue to be peripheral in the network.
Only if a sufficient number of female directors attain several directorships can
gender balance in these networks be attained.

Previous research and new questions

Previous studies shownot only that the requirements of the lawweremet soon
after the statutewas implemented (see, e.g. Seierstad &Opsahl, 2011; Storvik &
Teigen, 2010), but also that there were major network effects of the law (Løyn-
ing, 2011; Seierstad & Opsahl, 2011). The implementation of the law of gender
quotas can be seen as an external shock to ‘the board system’, completely
transforming its gender composition. Previously, the corporate elite, defined as
board members with three or more positions, consisted almost exclusively of
men. In contrast, after the law was implemented in 2008, female directors had
on average more board positions than male directors, and a majority among
the most central board members were women (Løyning, 2011; Seierstad &
Opsahl, 2011).

This is the backdrop for the first question in this article: Do women attain
and keep their central position in the network of interlocking directorates over
time? Based on previous research (and confirmed below) the first part of the
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question can be answered in the affirmative – female directors attained cen-
tral positions in these networks after the implementation of the law. Therefore,
it is the second part of the question, on the development over time, which
is emphasized in this article. The time needed for the necessary adjustment
process is crucial in relation to this question. When companies are required to
recruit a large number of female directors, it is reasonable to expect that a few
female directors became popular, perhaps because of their previous experi-
ence as directors. However, after a process of adjustment and adaption, it is
possible that this effect becomes weaker, as an increasing number of women
acquire what is perceived as relevant experience as directors.3 Stated differ-
ently: there aremorewomenwith relevant experience competing for the same
available positions.

Moreover, as Table 1 shows, there has been a substantial decrease in the
number of PLCs during the years subsequent to 2008, which implies a reduc-
tion in the demand for directors, including female directors, among the reg-
ulated corporations. Consequently, the expectation would be that as more
women gain relevant experience, and as fewer positions are available fewer
women would hold many directorships.

Alternatively, it is plausible that the relatively few women with many
directorships in the beginning of the period would keep their central posi-
tions, because of their experience and due to their large network (or social
capital). Thus, the network effect of being above the glass ceiling, meet-
ing the right people, could be decisive (cf. Heidenreich, 2010; Hillman et al.,
2007).

Previous research supports the latter hypothesis; women seem to keep
their central position in the network over time (Løyning, 2014). In this study,
the time frame is extended to include 2016. Moreover, this study uses a
wider set of centrality measures compared with the previous longitudinal
study (Løyning, 2014), thus making the conclusions regarding centrality more
robust.

The next main question addresses the discrepancy between, on the one
hand, the narrowness of the law in the sense that only one legal form of cor-
poration is regulated and, on the other hand, the more general nature of the
issues that the law seeks to rectify, namely gender imbalance in leadership
positions in business. In such a context, the law can be seen as part of a broader
political process of reducing gender inequality, making changes in other forms
of corporations as important as changes among PLCs.

Of particular importance are private limited companies (Ltds). Together with
PLCs, these are the main types of privately owned companies in Norway. The

3 This processmight be reinforced by a change in what is seen as a relevant background (cf. Seierstad et al.,
2020).
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Table 1. Descriptive statistics of corporations, boards and directors, 2008–2016. All PLCs in Norway and Ltds among 500 largest corporations in Norway
are included.

PLC Ltd.

2008 2009 2010 2011 2012 2013 2014 2015 2016 2010 2012 2014 2016

Corp. 452 373 363 312 281 257 238 222 219 320 351 336 340
Board positions 2366 1955 1810 1716 1548 1423 1317 1242 1227 1966 2187 1999 2031
Directors 1926 1639 1517 1426 1317 1224 1130 1075 1059 1871 2099 1895 1953
Dir. with min. two directorships 281 231 206 193 164 146 136 127 123 63 82 97 72
Dir. with min. three directorships 97 86 55 62 43 36 30 30 31 8 6 7 5
Dir. with min. four directorships 37 34 20 22 14 10 13 8 9 2 0 0 1
Average board size 5.2 5.2 5.0 5.5 5.5 5.5 5.5 5.6 5.6 6.1 6.2 5.9 6.0
Prop. female dir. 39.7 39.6 40.5 41.1 40.8 41.0 41.0 41.3 41.8 21.7 21.2 20.9 20.4
Ave. no. of directorships, female dir. 1.30 1.27 1.26 1.30 1.25 1.22 1.22 1.20 1.21 1.04 1.03 1.07 1.03
Ave. no. of directorships, male dir. 1.19 1.14 1.15 1.14 1.13 1.13 1.13 1.12 1.12 1.05 1.04 1.05 1.04
Mean difference 0.11∗ 0.13∗∗ 0.11∗∗ 0.16∗∗ 0.12∗∗ 0.09∗ 0.09∗ 0.08∗ 0.09∗ 0.01 0.01 0.02 0.01

Note: The table shows descriptive statics for all PLCs for all years from 2008 through 2016 and for large Ltds from 2010 through 2016. In addition to the number of corporations, the
table shows the total number of board positions, the number of unique directors, the number of directors with multiple directorships, average board size, proportion of female
directors, average no. of directorships for female and male directors, as well as test statistics for the difference between these averages.
∗Significant with p > 0.01.
∗∗significant with p > 0.001.
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distinction between public limited corporations and private limited corpora-
tions is of less sociological importance regarding issues like gender, equality,
power anddemocracy; i.e. the fundamental issues that the law addresses.4 This
is the backdrop for the second research question: Do female directors get and
keep a central position in the network based on Ltds during this period? This
issue is not addressed in any previous study on the law on gender quotas and
networks of interlocking directorates.

There are plausible reasons why the law could influence Ltds. One could
expect a diffusion effect, because the law on gender quotas is part of, and
perhaps reinforces, a general trend towards enhancing gender equality, and
increasing diversity in company boards more broadly (cf. Tricker, 2012). After
all, diversity, including gender diversity, is something that leaders of large cor-
porations see as important (cf. Krawiec et al., 2013).More specifically, one could
expect a process of institutional isomorphism (Beckert, 2010; DiMaggio & Pow-
ell, 1983). Many of the largest, most respected and profitable companies in
Norway are PLCs, and some of the Ltds could try to emulate these corporations
in various respects, including the composition of boards. Although the law of
gender quotas was highly controversial when implemented, business leaders
seemed to accept it readily (Storvik & Teigen, 2010). Furthermore, increasing
professionalization seems to be a key word describing how the recruitment
process to boards of PLC has changed during recent years (Heidenreich, 2010;
Huse & Søland, 2009); this could be applicable to large Ltds as well. DiMaggio
and Powell (1983) emphasize professional networks as a key mechanism for
institutional isomorphism (DiMaggio & Powell, 1983); thismechanism could be
relevant in this case too.

Moreover, the law creates a larger pool of female directors with relevant
experience. These female candidates for directorships should be attractive to
Ltds as well. This could lead to an increase in the share of female directors of
Ltds. In addition, this could establish ties betweenPLCs andLtds, dependingon
whether these directors keep their positions in PLCs or not. Thus, a hypothesis
of emulation can be formulated: the law on gender quotas causes the pro-
portion of women in the boards of Ltds to increase (and possibly creates an
increasing number of ties between PLCs and Ltds).

However, one might also propose a hypothesis of competition. A limited
number of female directors are considered qualified (this was one of the pri-
mary arguments against the law of gender quotes before it was passed, cf.
Storvik & Teigen, 2010). Although the number increases because of the law,
it is still small compared with the number of male directors. Moreover, the
mechanismof homophily is relevant: Ifmale recruiters are the oneswhodecide
whether the candidates are qualified or not, this may influence the number of

4 Although one might argue that it is more problematic to regulate Ltds in this way; the public nature of
PLCs makes them more susceptible to public regulation designed to achieve broader societal goals (cf.
Engelstad, 2012).
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female candidates deemed suitable. In a situation like this, one might expect
that as the proportion of women increased sharply in the PLCs, the proportion
would decrease in the Ltds. However, because the declining number of PLCs,
one would expect such amechanism to weaken during the period, since there
are fewer board positions in PLCs.

A hypothesis of divergence should also be considered. PLCs by definition
are oriented towards the broader (share-holding) public. Ltds, however, are
not, and one could argue that these companies are somewhat independent
(at least compared with PLCs) of norms of good corporate governance, since
the dominant model of corporate governance has been developed to deal
with governance issues in corporations listed on stock exchanges, and since
stock exchanges (like Oslo Børs) often have requirements concerning codes of
conduct for its listed companies (Inglay&Karoui, 2010; Tricker, 2012; Voordeck-
ers et al., 2007). In other words, PLCs and Ltds could differ over issues such
as diversity in corporate boards in general, and gender balance in particu-
lar. If the recruitment mechanisms to the boards of the two categories of
corporation diverge, reflecting such differences, this may result in indepen-
dent developments regarding the proportion of women in PLCs and Ltds, as
well as few ties between PLCs and Ltds. In other words, this argument sug-
gests that there are no (isomorphic) effects from the changes among PLCs on
the Ltds.

Up to this point, questions concerning the development in the twodifferent
categories of corporations have been raised. However, as mentioned, the law
addresses issues that are general in nature, irrespective of legal type of corpo-
ration. Thus, it is important to explore the network positions of female directors
irrespective of legal formof corporation, leading to the third research question:
do female directors attain and keep a central position in the overall network
of both PLCs and Ltds? A central position in this broader corporate network
could be achieved in twoways: First, if the centrality of female directors in PLCs
were replicated in Ltds, thiswould result in overall central positions forwomen,
and second, if the PLCs are more connected andmore central than Ltds, in the
overall network. In the latter case, women gain a central position in the over-
all network by holding many directorships in the most central and connected
corporations. In such a case, Ltds are less crucial in a network perspective than
PLCs.

On the other hand, if Ltds are more central that PLCs, and if male direc-
tors are central in Ltds, a central position of female directors in PLCs could
be cancelled out in the overall PLC-Ltd network. From a network perspective,
this would entail that regulating PLCs is less effective in achieving the goal of
gender balance.

Before exploring these questions, I will present an overview of the data, and
discuss somemethodological issues.
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Data andmethods

The data consist of all PLCs for each year, and a subset of the largest Ltds. Only
Ltds among the 500 largest corporations in Norway are included, for the years
2010, 2012, 2014 and 2016. The main reason for only including this subset of
Ltds is the issue of comparability. Most of the PLCs are large corporations while
the large majority of Ltds are small corporations. Furthermore, regarding the
central issues that the quota law seeks to address, like gender justice, democ-
racy and power, this subset of Ltds is arguably more consequential, in terms
of both importance of directorships (their decisions involve more capital and
more employees), and visibility and symbolic significance of top leaderships
positions in business. Figure 1 provides an overview of the data. The data were
obtained from the Brønnøysund Register Centre, to which the companies are
required by law to report.

Table 1 shows a strong reduction in the number of PLCs during this period.
The proportion of female directors is around 40%, contrasting sharply with the
much lower rate among Ltds. Moreover, unlike the situation in Ltds, female
directors in PLCs have a significantly higher average number of directorships
compared with male directors throughout the period. The observed number
of directors is small in some subcategories. This is a limitation for example
when calculation proportions of female directors with many directorships
(small changes in the observed number of directors could alter the conclu-
sions). The relevant counts are reported, and the reader should take this into
account.

In technical terms, thenetworks are two-modenetworks,meaning that there
are two types of actors involved: individuals and (boards of) corporations. In
formal terms, individuals have ties to corporations, and vice versa. Of course,
directors meet other individuals in corporate boards, and often such networks
are transposed to one-mode networks, a network of corporations or a network
of directors. This could create problems of artificial clustering, sincemany links
between directors, those in the same company board, are present by con-
struction. The size of the board would then determine the number of links
(cf. Opsahl, 2013). In this article, unlike previous studies of these networks
(Løyning, 2011; 2014; Opsahl, 2013), centrality is measured directly on the two-
mode network, not on the transposed one-mode networks. This is arguably
the methodological more sound approach (Agneessens & Everett, 2013; Bor-
gatti & Everett, 1997). The exemption is the degree of corporations (cf. Figure 5
below): in this case, two-mode degree summarizes the number of directors the
corporations has links too, i.e. the size of its board. When seeking to measure
the connectedness of firms is more useful in this instance tomeasure the num-
ber of direct links to other firms. Thus, the transposed one-mode network of
corporations is analysed.
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Some analysis is restricted to the main component. In a component, all
actors are directly or indirectly connected to each other. Typically, the main
(i.e. the largest) component of these networks consists of the large proportion
of the actors.

Directors are identified by their names and unique postal address. The
gender variable was coded manually based on the name of the directors,
occasionally supplemented by searches on the internet.

In SNA, centrality can be defined as having a favourable or important posi-
tion in a social network. However, what counts as favourable of important
positions may differ, depending on which social mechanisms is emphasized.
Thus, there are several standard indicators of centrality used in this article,
which covers several relevant social mechanisms (cf. Freeman, 1978; Wasser-
man & Faust, 1994). As mentioned, degree counts the number of direct ties
of the focal actor to all other actors. In sociological terms, this is an indica-
tor of directs access to positions and people with power. Here, the degree of
a director is equal to the number of directorships. (To be precise, this is the
two-mode degree, since it is measured directly on the two-mode network. The
corresponding one-mode degree of directors is the number of other directors
the focal director has ties to, based onmemberships on boards.) In some analy-
sis, degree is normalized, i.e. expressedas apercentageof possible connections
(e.g. number of other actors) in the network.

A second indicator isbetweenness. Thismeasure counts thenumberof short-
est paths between other pairs of actors that pass through the focal actor. It
varies from 1, when the focal actor ties together all other pairs of actors, and 0,
when the focal actor is onno suchpaths. In sociological terms, this indicates the
extent towhich an actor is a gatekeeper or broker between actors (e.g. of infor-
mation). Lastly, eigenvector-centrality takes into account not only the number
of other actors the focal actor is connected to, but also the number of ties these
actors have. It aims tomeasurenot only thenumber of ties (i.e. degree), but also
the importance of these connections. Presumably, it is more valuable to know
someone with a large network, than someone with no connections aside from
you (cf. Borgatti & Everett, 1997).

A difference between thesemeasures is that while degree is a localmeasure
of centrality, only taking account of direct connections, both betweenness and
eigenvector are globalmeasures, in the sense that larger parts of the network
are taken into account.

While these indicators measures different aspects of importance or power,
they are often highly correlated. For example, when actors have a large degree,
this usually implies a high betweenness score as well. Obviously, this is not
necessarily the case.

All positions are treated symmetrically, i.e. are not given a weight according
to size of the corporation or other characteristics of the firm (apart from its legal
form – PLC vs. Ltd). In addition to availability of data, this is due to the focus
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on networks in this article: a smaller firm can be more important than a larger
in network terms, for example if it links otherwise unconnected parts of the
network. In otherwords, the sole emphasis in this article is on corporate boards
as institutional settings, and conduits, of connections.

Findings

Public limited companies (PLCs)

Female directors attained 40% of the board positions in PLCs in 2008, thus
meeting the requirements of the law. One could perhaps expect an increas-
ing proportion of female directors during the following years, as more women
gained experience, and as the number of PLCs declined. However, this has not
been the case; the proportion is 40% or 41% during the period until 2016. A
reasonable interpretation is that the proportion of female directors continues
to be determined by the minimum requirement of the law; hence, if the law
were to be repealed one would expect this rate to decline.

In Figure 1, the degree of directors is presented, included overall average,
average among interlockers (i.e. directors with at least two directorships), and
maximumnumber of directorships each year. Asmentioned above, therewere
few female directors of large Norwegian companies until the 1990s. Figure 1
shows the large changes that occurred because of the law of gender quotas.
For most of the years, female directors have higher average and maximum
degree than males.

Calculating the proportion of women among different subsets of directors,
defined by number of directorships (what Seierstad and Opsahl (2011) call the
reverse cumulative perspective), provides further insight into the centrality of
women. While the overall proportion of women is below 40%, the proportion
rises when considering interlockers, i.e. directors with several directorships:
More than 50% of the directors with three or more directorships, and 70%
or more for several years of the directors with at least four directorships are
female.5

Thus, Figures 1 and2provide evidenceof the continuing centrality of female
directors. Whether this type of concentration of power is positive is debatable,
but it certainly represents an important change regarding female access to this
type of power. So far, degree centrality has been used. In Figure 3, between-
ness centrality is presented (see Freeman, 1978;Wasserman& Faust, 1994). The
findings are consistent with the degree-analysis; women aremore central than
men, having a larger overall average betweenness-score, as well as a higher
average among the subset of the tenmost central directors. However, starting
in 2014,maledirectors are equally central, ormore central (in 2015) than female

5 However, there are few directors holding these numbers of directorships: between 58 (in 2008) and 15 (in
2014) held three directorships; between 34 (in 2008) and 10 (in 2013) held four or more directorships.
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Figure 1. Averageandmaximumtwo-modedegree, female andmaledirectors, in thePLC
network, 2008–2016.
Note: Figure 1 shows the maximum number of directorships for female and male direc-
tors, mean number of directorships for female and male interlockers, and mean number
of directorships for all female and all male directors. Cf. table 1 for the number of directors
each year.

directors. This could suggest a ‘re-balancing’wheremale directors regain some
of their centrality, after the initial shock to the board system.

There is a strong correlation between the standard indicators of central-
ity for most of the years investigated in this article, particularly between
degree and betweenness (r ranges from a minimum of 0.64 to maximum 0.83,
p < 0.01) However, the correlation between eigenvector centrality and the
other measures is somewhat lower, between eigenvector and betweenness
r varies from 0.02 (in 2016) to 0.46 (in 2011). It tends to be smaller in the
second half of the period. It is significant for all years except 2012 and 2016
(p < 0.01). Correlations between eigenvector and degree are quite similar, r
ranges from 0.06 (in 2012) to 0.36 (in 2008). The correlations are significant
for all years, except 2012 (p < 0.01). To complete the centrality analysis of
these directors, Figure 4 includes a comparison of the proportion of women
among central directors, measured by both betweenness and eigenvector.
In this analysis, only the most central directors are included. Arguably, these
central directors are of particular importance with regard to access to posi-
tions of power. Moreover, a large number of directors have a score of zero
on both indicators, and thus can be considered peripheral in the networks.
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Figure 2. Proportion of women in subsets of directors, defined by two-mode degree, in
the PLC network, 2008–2016.
Note: Figure 2 shows the proportion of female directors among directors with at least four
directorships, at least three directorships, at least two directorships, and all directors, from
2008 through 2016. Cf. table 1 for the total number within each subset of directors. Note
that some of these numbers are very small.

When restricting the analysis to a subset of central directors, these peripheral
directors are excluded.6

While the proportion of women is large irrespective of which indicator is
used, there are noteworthy variations. The proportion of women is higher
when using the betweenness indicator, compared with the eigenvector-
measure. Thedifference is especially largewhen looking at the tenmost central
directors. Among the 50 most central directors, defined by betweenness, the
proportion of women is approximately 50% or more for most of the period,
although it drops to 44% in 2013 and 46% in 2016. This can be interpreted as
an early indication that as the number of female directors with relevant expe-
rience increase over time, and as the number of positons as directors decrease
(because of the declining number PLCs), the number of female directors with
a high centrality score decrease.

According to the eigenvector analysis, the proportion of women is below
40% for most of the period, although it increases in the last few years, reach-
ing 44% in 2014. The comparatively low eigenvector score can be interpreted

6 As mentioned in Note 4, due to the small component in 2015 only 45 directors had a betweenness-score
greater than zero. Accordingly, the betweenness-analysis is restricted to these 45 directors in 2015.



REVIEW OF SOCIAL ECONOMY 15

Figure 3. Average betweenness, female and male directors, in the PLC network,
2008–2016.
Note: Figure 3 shows the average betweenness-score of the ten most central female and
male directors, and for all female and male directors. Only the main component is anal-
ysed, and the number of directors included (those with betweenness-score larger than
zero) decrease from 215 in 2008 to 80 in 2016. The year 2015 is an exception; this year
there is no significant difference between the largest and second largest component, with
the two components being approximately half the size of both the large component in
2014 and 2016. Thus, in 2015 only 45 directors are included.

as a possible gender-based barrier, where women to a lesser extent than men
have ties to well-connected leaders in business. Because of the law of gen-
der quotas, however, female directors to a larger extant than male directors,
may gain access to otherwise unconnected corporate boards, leading to high
betweenness scores. Such variations notwithstanding, the main finding is the
centrality of women regardless of measure, compared with the situation a few
years before the introduction of the law of gender quotas. In this sense, the
centrality of female directors is a robust finding.

Private limited companies (Ltd)

Turning to the next major question pertaining to directorships in Ltds, it is a
well-established fact that the proportion of women among these directors is
much smaller than in the PLCs. Statistics Norway (2016) showed that the pro-
portion of women directors in Ltds increased from 15% to 18% in the period
from 2004 to 2016, a modest change compared with the increase in PLCs.

In the subset of large Ltds analysed in this article, the proportion of women
among all directors is somewhat larger, although it decreasesmarginally, from
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Figure 4. Proportion of women among central directors, in the PLC network, 2008–2016.
Note: Figure 4 shows the proportion of female directors among the 10 and 50most central
directors using the betweenness measure, and the eigenvector measure.

22% in 2010 to 20% in 2016. This supports the hypothesis of independent tra-
jectories suggested above; in other words, Ltds do not appear to be influenced
by the changes in PLCs.

The network of interlocking directorates among these Ltds is sparse and
fragmented. The size of the largest component is very small; it decreases from
13 corporations in 2010 to 7 in 2016. The number of interlockers reaches amax-
imum of 97 in 2014. Subsequently, it decreases to 72 in 2016. Among these
interlockers, the proportion ofwomen reaches amaximumof 24% in 2014; and
decreases to 18% in 2016.7 In other words, there are few female directors in
Ltds, and there a few female interlockers as well. There is no clear indication
that the development in PLC has had much effect on Ltds.

One important development is the reduction of the number of PLCs (cf.
Table 1); many of these corporations change legal form from PLC to Ltd. This
implies first, that the corporations change legal form fromonewith a large pro-
portion of female directors to onewith amuch smaller proportion, and second,
that the impact of the law in terms of how many corporations in Norway are
regulated, is reduced each year. Some authors argue that the law is a cause
for the change in legal form (Bøhren & Staubo, 2014). A prerequisite for such a
causal connection is that there are fewer female directors in Ltds, and perhaps

7 There are almost no directors with three or more directorships in Ltds – ranging from eight in 2010 to six
in 2012.
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Table 2. Directors in PLC and Ltds, 2010–2016.

2010 2012 2014 2016

PLC-directors with directorships in Ltds 107 120 108 111
Proportion of women 27% 28% 32% 37%
Male PLC-directors with several directorships in Ltds 29 13 14 13
Female PLC-directors with several directorships in Ltds 12 3 2 4
Directors with multiple directorships in both PLCs and Ltds 6 7 2 4

that there is no strong norm in the business community to increase this pro-
portion, leading to the expectation that the proportion in Ltds will not rise in
the near future. Based on the numbers presented above, there are undoubt-
edly fewer female directors in Ltds, and based on the development so far, if
there are any norms regarding the proportion of female directors in Ltds, they
are ineffective.8

The analysis so far suggests that while the PLCs are relatively integrated,
in the sense that a large proportion of these corporations have network ties
to each other (i.e. embedded in a network), this is not the case among Ltds
(i.e. few of these corporations have network ties to each other). As previously
mentioned, the different legal form of these firms is not necessarily crucial in
relation to issues like equality, democracy and power. Thus, the integration
between these two categories of corporations should be explored: Are there
many ties between PLC and Ltds, and are female interlockers important in
connecting these types of firms?

Between 107 (in 2010) and 120 (in 2012) of the directors of PLCs are board
members of large Ltds as well (cf. Table 2). Between 27% and 37% of these
are women, which means that the proportion of women in this group of PLC-
directors is less than the overall proportion of female PLC-directors. A small
number of directors in PLCs hold multiple directorships in Ltds, this number
decrease from 12 women and 29 men in 2010 to four women and 13 men in
2016. In other words, there are generally few directors with several ties to Ltds,
and particularly few female directors.

An examination of the most central subset of directors, i.e. directors with
three ormore board positions in PLCs (which I below call the elite), reveals that
few of these have directorships in Ltds. In 2010, nine directors in the elite had
board positions in large Ltds, five men and four women. They each had one
directorship in Ltds. In 2016, 12 directors in the elite had directorships in Ltds,
including six women. One woman and one man had two directorships in Ltds;
the others had one directorship each. Thus, generally, themembers of the elite

8 I donot include analysis of betweenness or eigenvector centrality basedon thenetwork amongLtds. Both
betweenness and eigenvector take into account the larger network inwhich the nodes are embedded (as
opposed to degree, which only takes into account the immediate surroundings). Given the highly sparse
and fragmented nature of the networks among Ltds, thesemeasures are not particularly useful (the large
majority of companies have a score of zero on these measures).
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Figure 5. Average centralities, PLCs and Ltds, 2010–2016.
Note: Figure 5 shows average centralities of PLCs and Ltds, using different measures of
centrality. The main component of the combined PLC-Ltd network is analysed. Note that
degree is measured on the tranposed one mode network, measuring direct ties to other
corporations.

do not have a ‘secondary’, or additional, power basis in Ltds. There seems to be
no positive connection between the number of directorships in PLC and the
number of connections in Ltds. Most of themembers of the elite hold only one
directorship in Ltds. Correlation analysis confirms this; there was no significant
correlationbetween thenumber of positions in PLCs and Ltds,with coefficients
close to zero.9

Next, the centrality of female directors in the overall network among both
PLCs and the large Ltds, is explored. In 2010, therewere 300 corporations in the
main component of the overall network, 224 PLCs and 76 Ltds; similar figures
for 2016 were 240 corporations in total, 186 PLC and 54 Ltds. The fact that Ltds
are outnumbered by PLCs is not surprising given the small number of inter-
lockers among Ltds. Moreover, as Figure 5 shows, on average the Ltds have a
lower score than PLCs on all measures of centrality for all years, although the
differences are quite small in the last part of the period.

Because of the centrality of PLCs, the centrality of female directors in the
overall network should be closer to the PLC-network than the Ltd-network. In
Figure 6, average two-mode degree and betweenness of men and women in
theoverall network arepresented,while Figure 7 includes averages for the 10%
most central directors.

Figure 6 shows that female directors on average aremore central thanmale
directors for all years. A possible explanation is the above-mentionedmajority

9 Only directors with board positions in both PLC and Ltds were included in this analysis.
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Figure 6. Average degree and betweenness in the overall PLC-Ltd network, female and
male directors, 2010–2016.
Note: Figure 6 shows average centralities (degree and betweenness) for female and male
directors in themain component of the combined PLC-Ltd network. The number of female
directors varies between 486 in 2010 and 381 in 2014. The number ofmale directors varies
between 966 in 2012 and 786 in 2014.

Figure 7. Average degree and betweenness in the overall PLC-Ltd network, central direc-
tors, 2010–2016.
Note: Figure 7 shows average degree and betweeness for female andmale directors in the
main component of the combined PLC-Ltd network. Only the most central decile of the
directors is included.

of PLCs in the network, combined with the centrality of women in the PLC-
network. However, this is different when focusing on the most central decile
(Figure 7). In this subset of directors, male directors are marginally more cen-
tral that female directors in both 2010 and 2014, according to the betweenness
indicator. For some reason, thebetweenness score of the centralmale directors
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drops sharply in 2012, resulting in a lower score for men thanwomen this year.
This is perhaps due to the continuing effect of the full implementation of the
law in 2008. The degree score is quite similar for men and women. An expla-
nation is that while Ltds in general are marginal in these networks, some Ltds
have ties to eachother and toPLCs, and someof the Ltds are central in theover-
all network. Male directors have a majority of these ties. While not sufficient to
alter the average centrality of directors such that male directors in general are
more central than female directors, this has a larger impact when restricting
the analysis to the most central directors. There is a higher proportion of male
directors in this subset of central directors in the overall network, compared
with the PLC network.

These nuances notwithstanding, female directors have high average cen-
trality scores in the overall network. In otherwords, regulating the composition
of PLC-boards is not solely effective regarding the centrality of women in the
PLC-network; because of the importance of PLCs in the network of interlocking
directors, it strongly influences the centrality of female directors in the overall
network as well.

Discussion

It is hardly surprising that corporations comply with the law of gender quo-
tas as of 2008. After all, they faced the most serious of sanctions if they did
not, including being dissolved.10 Beyond this, however, there are effects of the
law not explicitly intended. Thus, in this article, it is argued that it is crucial to
consider the networks of interlocking directorates when analysing issues like
the business elites, democracy, power, and gender, i.e. key issues in the debate
leading up to the passing of the law (cf. Storvik & Teigen, 2010). One could even
argue that if a large number ofwomenhad acquired one directorship each, the
requirements of the lawwould have beenmet, but perhaps not the spirit of the
law to its full extent, since female directors would then obtain only peripheral
positions in the network of interlocking directorates.

The findings of this paper show that the first question above can be
answered in the affirmative: Using two-mode measures of centrality, both
degree and betweenness indicators show that women continue to be more
central than men are. According to the eigenvector-measure, the proportion
of women in the subset of central directors is almost as high as the overall
proportion of women directors. It can be concluded that women keep their
central position during the whole period investigated, lending support to the
hypotheses of the importance of experience and social capital. When women
obtaineda central position in thenetworkof interlockingdirectors, theygained

10 The importance of sanctions seems obvious, cf. Storvik and Teigen (2010).
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relevant experience and many potentially useful contacts, which can explain
why women keep their central positions.

Thus, female directors became central in the corporate elite (defined as
directors with at least three directorships). However, while the elite seemed
more important than ever in terms of size in the first years after the law was
implemented, its size has diminished considerably during the period, partly
reflecting the reduced number of PLCs. While women seem to keep their
prominence in this select group of directors throughout the period investi-
gated, the size of the group is reduced.

Regarding the second question, on the impact of the law on corporations
not regulated, there seems to be no such effect. There is a small increase in the
proportion of female directors in Ltds in general, but a marginal decrease in
large Ltds. This lends support to the hypothesis on divergence: the composi-
tion of and recruitment to boards of Ltds are relatively independent of PLCs.
Furthermore, there are few ties between PLCs and Ltds, and most of the direc-
tors in PLCs that hold directorships in Ltds have one such directorship only.

The analysis of the overall network, including both PLCs and Ltds, shows
that PLCs dominate this network in terms of numbers and centrality. For this
reason, female directors are central in the overall network as well.

Thus, from a network perspective, the law is successful in bringing women
into key positions in business; it is successful beyond the legal requirements
since the law does not directly regulate the network of interlocking direc-
torates. However, both the fact that the law seem to have little effect beyond
the legal form of corporation directly regulated by the law, and the fact that
the proportion of women stays at the minimum level required by the law,
may indicate possible limitations of the law in influencing the gender balance
in business.

The law can be seen as narrow, in terms of which companies being reg-
ulated. Albeit very important, few Norwegian companies are PLCs, and the
number has decreased substantially in recent years (cf. Table 1). Asmentioned,
some authors argue that the quota law caused this reduction, since corpora-
tions change legal status from PLC to Ltd to avoid it. Consequently, the law of
gender quotas regulates a decreasing segment of business in Norway. Hence,
the lawgetsprogressively less effective in changing thegenderbalance inbusi-
ness in Norway. The finding that there is no effect on the proportion of women
directors in Ltds, reinforces such a conclusion.

From a network perspective, however, the analysis in this article shows that
thequota law ismoreeffective than thenumberof PLCs alone indicate.Muchof
the «network action» among large corporations in Norway occurs among PLCs;
the network among Ltds is sparse and fragmented. The central positions of
female directors in the PLC-network ensure their central positions in the over-
all network as well. Thus, in terms of this network dynamic, PLCs seem to be
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the right form of corporation to regulate. However, if the number of PLCs con-
tinues to drop, it is likely that at some point the effectiveness of the law will
diminish.

Furthermore, findings in this article suggest that the male predominance
in these networks has ended. This is arguably a crucial development since
networks are important in recruiting directors, and because of the mecha-
nism of social homophily causing the gender composition of the network (and
boards) to be reproduced. However, although the findings in the article reveal
important changes, there are several reasonswhyone should be careful in con-
cluding that the male predominance has disappeared. First, the network of
interlocking directors is of course only one of many networks among business
leaders. This study does not say anything about other networks, for example
informal networks. One should even consider the possibility that other types of
networks have increased in importance, because of the mandatory regulation
of board composition. Additionally, it has been suggested that this method
of increasing the female proportion (i.e. external pressure) may lead to the
gender division being replicated elseware, i.e. excluding female directors from
serving on important subcommittees (Knippen et al., 2019). Furthermore, as
this study shows, themale predominance of the networks among Ltds has not
changed much. Finally, the fact that the proportion of women on board does
not rise above theminimum requirement, is noteworthy. Female directorsmay
have attained a strong presence in the boardrooms, but this has obviously not
been sufficient to cause the proportion of female directors to increase beyond
the regulatory minimum. It is the statutory requirement, not informal network
mechanisms, that continues to be the determining factor of the proportion of
female directors.

Conclusion

In conclusion, the Norwegian «success story» regarding female directors and
gender equality in business is more complex that the proportion of female
directors alone indicates. On the one hand, the quota law has been highly
effective in increasing this proportion to the minimum level of 40%, but inter-
estingly it remains at this level. The mandatory rule, in changing the gender
composition of each board has also been highly effective in making female
directors central in networks of interlocking directors, even more central than
male directors, reversing earlier trends.

Two lessons can be drawn: First, that the network-effects of regulating
the compositions of boards should be taken into account; arguably, inter-
locking networks are important in terms of establishing gender equality. This
article shows that female directors are central in the network of interlocking
directors among the regulated corporations in Norway, thus enhancing the
effectiveness of the law.
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Second, when comparing shares of female directors, it is imperative to take
into account the number and type of corporations being regulated. A 40%
shareofwomenonboards couldentail somethingdifferent fromsimilar figures
in other nations, depending on which corporations are regulated. Moreover,
the meaning of such a proportion is different in terms of reach in Norwegian
business in 2016, compared with 2008. Furthermore, this article shows that
much of the network action occurs among the regulated corporations, and
that there are few connections between PLCs and Ltds. This suggests that the
structure of the network could influence the effectiveness of the law. The lack
of integration between the two types of corporations may be a causal factor
for the lack of isomorphic force on the Ltds. Thus, when evaluating the effects
of mandatory gender quotas on company boards, careful consideration must
be given to the types of corporation covered by the law, and how these are
embedded in the wider network of interlocking directorates.
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