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A Female Style in Corporate Leadership?
Evidence from Quotas†
By David A. Matsa and Amalia R. Miller*
This paper studies the impact of gender quotas for corporate
board seats on corporate decisions. We examine the introduction of
Norway’s 2006 quota, comparing affected firms to other Nordic companies, public and private, that are unaffected by the rule. We find
that affected firms undertake fewer workforce reductions than comparison firms, increasing relative labor costs and employment levels and reducing short-term profits. The effects are strongest among
firms without female board members beforehand and are present
even for boards with older and more experienced members afterward. The boards appear to be affecting corporate strategy in part
by selecting like-minded executives. (JEL G34, J16, J78, M12, M51)
It’s just a terrible thought having to lay off people, because we like our
employees and we need them. And they are well-trained, and they’re loyal.
And they have been working for us for decades, some of them, or many
of them have. And it’s just a terrible thought to have to send them away.
— Nicola Leibinger-Kammüller, CEO, TRUMPF Group
(PBS Newshour, February 8, 2012)
When you make a decision, whatever that decision is whether it’s about an
acquisition, whether it’s about anything, [being a woman] just makes you
more sensitive to everyone that’s involved, everyone that’s involved; their
health care, their retirement, all their benefits.
— Female corporate board member
(Broome, Conley, and Krawiec 2011, 794; repetition in original)
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largely male dominated. In the past 15 years, women’s share of corporate officer positions in Fortune 500 firms has grown from 8.7 to 15.7 percent; board seats from 9.6
to 15.2 percent; and CEO positions from 0.2 percent to 3.0 percent (Catalyst 2010).
* Matsa: Kellogg School of Management, Northwestern University, 2001 Sheridan Road, Evanston, IL
60208 (e-mail: dmatsa@kellogg.northwestern.edu); Miller: Department of Economics, University of Virginia,
237 McCormick Road, Charlottesville, VA 22904 (e-mail: armiller@virginia.edu). For helpful comments, we
thank Susan Athey, Amy Dittmar, Alice Eagly, Ray Fisman, Astrid Kunze, Brian Melzer, Paola Sapienza, Carmit
Segal, Justin Wolfers, and seminar participants at Georgetown University, Harvard University, Indiana University,
Inter-American Development Bank, Massachusetts Institute of Technology, Northwestern University, Texas A&M
University, the University of Zurich, the IZA-MIT Sloan Conference on the Economics of Leadership, the NBER
Summer Institute, and the Western Finance Association Meetings. Mads Johnsen and Candice Choi provided excellent research assistance.
†
Go to http://dx.doi.org/10.1257/app.5.3.136 to visit the article page for additional materials and author
disclosure statement(s) or to comment in the online discussion forum.
136

Vol. 5 No. 3

Matsa and Miller: A Female Style in Corporate Leadership?

137

This trend is likely to continue as young women increasingly invest in business
school training and gain access to valuable professional networks.1 Whereas the
pace of progress has been extensively documented and examined, little is known
about how corporate strategy would be different if women were better represented
at the top of the corporate ladder.
Policymakers in Europe have recently begun to hasten women’s growth in business leadership by adopting gender quotas for corporate boards of directors. The
European Union collectively, and more than a dozen countries individually, have
considered these requirements. Early adopters include France and Spain. The first
such law, and the only mandatory quota already in effect, was adopted in Norway in
2006. The law required all publicly listed companies to increase female representation on their boards of directors to 40 percent within 2 years. The quota increased
female representation by over 20 percentage points at the typical affected firm.
A large body of literature on gender points to fundamental differences in the
preferences of men and women (Marini 1990; Croson and Gneezy 2009), and there
is evidence that individual managers bring their own personal styles to managing
their firms (Bertrand and Schoar 2003; Graham and Narasimhan 2004; Bloom and
Van Reenen 2010; Malmendier, Tate, and Yan 2011). This does not necessarily
imply, however, that gender quotas will affect corporate policy decisions. First, are
there similar gender differences among the selected group of men and women at the
top of the corporate world? Second, given that the policy focus has been on increasing board diversity, do corporate boards matter?
Despite the importance of this issue for the future of industry, if and how gender
quotas will affect corporations remains unclear. Studies interested in the effects of
female leaders and directors are based on cross-sectional comparisons and are difficult to interpret because selection in the matching of female managers and directors
to firms can bias correlations of female leadership and firm outcomes. For example,
Ryan and Haslam (2005) find that firms are more likely to promote women after
negative performance shocks. The correlation between women’s leadership and corporate outcomes thus may not imply a causal relation.
Furthermore, even if we knew the causal effect of women’s business leadership,
this knowledge would not necessarily extend to the effects of quotas or other mechanisms to enforce greater participation of women in corporate leadership. Ensuring
women’s board representation through quotas may change the nature of board member selection and thus have direct effects. For example, it may lower the average
competence in the pool of eligible candidates, increase the number of members that
are new to the board, or increase the total number of board seats.
This paper studies the effects of the Norwegian gender quota on corporate
decision making. Comparing financial data for publicly listed firms in Norway
1
In 1970, only 3.6 percent of master’s degrees and 8.7 percent of bachelor’s degrees in US business schools
were conferred on women. Today, women earn more than 44 percent of master’s degrees in business and management, accounting for 37 percent of MBAs and 48 percent of specialized master’s degrees. Among undergraduate
business majors, women first outnumbered men in 2002 (Association to Advance Collegiate Schools of Business
International 2010). As more women reach leadership positions in business, they may improve mentorship and
advancement opportunities for other women in business or change stereotypes about gender and leadership (e.g.,
Athey, Avery, and Zemsky 2000; Matsa and Miller 2011).
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with a matched sample of unlisted firms in Norway and listed and unlisted firms in
other Nordic countries, we find that most corporate decisions were unaffected after
women’s board representation increased. Revenues and nonlabor costs were similar
between firms affected and unaffected by the policy. Sizable differences emerged,
however, in these firms’ employment policies. Specifically, firms affected by the
quota undertook fewer employee layoffs, causing an increase in relative labor costs
(but not the average wage).2 Fewer layoffs reduced firms’ short-run profits. After
the quota, the ratio of operating profits to assets among affected firms decreased by
about 4 percentage points, relative to firms that were unaffected by the law.
These results are robust to a variety of specifications and samples, and we find
the strongest effects among firms that were required to add the most women in order
to comply with the law. The reduced layoffs cannot be attributed to general board
dysfunction, as boards affected and unaffected by the quota appear equally willing
to initiate mergers, acquisitions, and joint ventures. Our estimate for the magnitude
of the employment effects is large, indicating the quota increased relative employment by almost 30 percent; adjusting for outliers reduces the estimate by as much as
two-thirds and leaves the finding qualitatively unchanged. Falsification tests find no
evidence of pre-trends or differential employment patterns among listed Norwegian
firms during the previous global recession.
We also find no evidence that the impact of the Norwegian gender quota was
driven by changes in board member characteristics other than gender, such as age or
experience. Although the female directors were younger on average, they replaced
younger men and did not decrease the average age of the boards. Indeed, we find that
layoffs similarly decreased for boards with older and more experienced members
after the quota. To the extent that the effects of the quota reflect gender differences in
corporate leadership, the findings align with prior research documenting gender differences in attitudes toward layoffs, such as Rubinstein’s (2006) survey of business
newspaper readers. The differences may reflect female board members’ consideration of labor hoarding as a more profitable long-run strategy or their having a greater
concern for workers’ vulnerability to unemployment risk. Indeed, experiments find
that women are generally more long-term oriented (Silverman 2003) and altruistic
(Andreoni and Vesterlund 2001) than are men, and survey evidence documents corresponding sex differences in corporate directors’ preferences and values (Adams and
Funk 2012). It is also possible that men and woman have the same corporate goals
but differ in their ability to achieve them. Whatever the motivation, our findings suggest that labor hoarding may be part of a distinctive female leadership style.
Separate from gender, our results indicate that corporate boards influence business decisions. They provide new evidence that boards of directors affect business
strategy—an issue that is fundamental to developing effective corporate governance
but inherently complicated by the endogeneity of the director-selection process.
With respect to gender diversity on corporate boards, the closest paper is Adams
and Ferreira (2009), who use fixed effects and instrumental variables to link female
directors to increased monitoring but potentially lower firm value. We also examine
2
Throughout the paper, we use “layoffs” as shorthand to describe year-to-year net reductions in the size of
the workforce.
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the mechanisms through which corporate directors affect business strategy—an area
in which a recent survey about the role of boards of directors by Adams, Hermalin,
and Weisbach (2010, 80) concludes that “much work remains to be done.” We find
that new female directors appear to affect strategy in part by selecting like-minded
executives to run the business and in part by influencing existing managers, which is
consistent with surveys, such as Demb and Neubauer (1992), who describe boards
as playing an active role in developing corporate strategy and objectives.
This paper is part of a growing body of literature on the Norwegian gender quota.
Event studies of the stock market reaction to these policies find opposite results,
depending on which announcement date is examined (Nygaard 2011; Ahern and
Dittmar 2012).3 Our paper is the first to exploit a triple-difference identification strategy based on public/private and cross-country differences, in addition to exploiting
variation based on firms’ distance from compliance prior to quota adoption. Among
these papers, ours was also the first to find a significant effect of the quota on accounting variables, such as return on assets, and on employment. Most importantly, our
paper is unique in its examination of how the gender quota changed the style of
corporate leadership, and shows that these changes in corporate strategy cannot be
explained by board member age or experience. We find that the gender quota did
not lead to less profitable business decisions overall—only to changes in human
resources management—an outcome that has been linked to gender differences in
multiple surveys of business professionals and executives (e.g., Rubinstein 2006;
Adams, Licht, and Sagiv 2011).
More broadly, the paper contributes to the economic literature on gender and
organizations. Many studies have been concerned with existing barriers to women’s
professional advancement, including discrimination (e.g., Goldin and Rouse 2000),
family obligations that reduce human capital investments and slow career progress
(e.g., Bertrand, Goldin, and Katz 2010; Miller 2011; Kunze 2011), and the lack of
mentors (e.g., Athey, Avery, and Zemsky 2000).4 In contrast, this paper is primarily concerned with understanding what happens when public policies help women
overcome these barriers and occupy positions at the top of the corporate hierarchy.
Rather than limiting our analysis to the effects of the quota on profits, we explore
how management style changes when female leadership is exogenously increased.5
Within the literature on gender quotas, our approach is closest in spirit to that of

3
A gender quota on Norwegian boards was first debated in the Norwegian legislature as early as October 1999
(Nygaard 2011). Ahern and Dittmar (2012) examine stock returns in February 2002 when the Minister of Trade
and Industry first discussed the policy in an interview with Norway’s largest newspaper. Nygaard (2011) examines
stock returns in December 2005 when it was unexpectedly announced that the quota would actually be mandated
and under the threat of forced liquidation. Both events are described as a surprise, but the first is associated with
negative average stock returns and the second with positive average stock returns.
4
See Blau and Kahn (2000) for more on the sources of the gender pay gap for all workers. For a discussion of gender imbalances among top positions, see Bertrand and Hallock (2001) and Federal Glass Ceiling
Commission (1995).
5
Much of the affirmative action literature, in contrast, focuses on documenting the direct effects of programs or
legislation on the employment or college admissions of the protected group (see, e.g., Holzer and Neumark 2000
and references therein). Studies that consider private sector business activity tend to focus on performance, assessing the potential efficiency costs from binding regulations, rather than asking if women bring a new leadership style
to organizations.

140

American Economic Journal: applied economics

July 2013

Chattopadhyay and Duflo (2004) and Pande (2003), who study how public good
provision changes under the leadership of female and minority politicians.
I. The Policy and Design of the Study

A. The Norwegian Gender Quota
The regulation we study requires that Norwegian public limited companies have
at least 40 percent representation from each sex on their board, among directors
appointed by shareholders. In Norway, public limited companies are required to have
a capitalization of at least one million Norwegian kroner (about US$150,000) and
an auditor, and their shares must be available to the general public, typically through
a stock exchange. Similar gender quotas have been proposed or adopted elsewhere
in Europe, and disclosure requirements have been introduced in the United States,
United Kingdom, and Australia.6 In Norway, a voluntary quota was initially proposed in 2003. After firms failed to increase their female representation, however, a
mandatory quota was instituted in 2006, and firms were given two years to comply.
According to official records from Statistics Norway, nearly all firms complied by
February 2008, and all did by April 2008. Although efficiency arguments have been
advanced in support of greater board diversity, they do not appear to be the reason
why Norway adopted the quota scheme. Scholars summarize the events leading
up to the quota as “the equity argument has become law” (Randøy, Thomsen, and
Oxelheim 2006, 2).7 Policymakers appear to have been aiming to promote equality,
rather than targeting any particular economic outcome.
To ensure that our estimates capture the effects of the quota for board members and not other policy changes, we investigated other legal changes implemented
in Norway around the time of the quota. In corporate law, the Competition Act
of 2004, which replaced the Competition Act of 1993, harmonized Norwegian law
with European Union competition rules and introduced a pre-merger notification
scheme. In commercial law, an act relating to cosmetic products was passed in
2005 and became effective in 2006. Potentially more relevant for our analysis is
the 2005 Working Environment Act, which updated the 1977 law (as amended in
1995). Online Appendix A describes all aspects of the law that affect employee termination. As we document, there were minimal changes in these provisions. Both
versions of the law also equally applied to listed and unlisted firms within Norway,
which means that its impact should be accounted for in our within-Norway and
triple-difference identification strategies.8 The European Union also required firms
6
Following the Norwegian gender quota, others have been passed in Spain (in 2007), the Netherlands (2009),
France (2010), and Iceland (2010) and have been proposed in Belgium, Finland, and Sweden. The Swedish proposal was withdrawn following a change of government in 2006. European Union Justice Commissioner Viviane
Reding has called for an EU-wide quota.
7
Ansgar Gabrielsen, the Minister of Trade and Industry, proposed the quota in 2002 to overcome the perceived
problem of “boys’ clubs” excluding women from corporate boards (Reiersen and Sjåfjell 2008).
8
The only exception is one change (to requirements about what economic information firms must share with
employees) that applied only to larger firms with 50 or more workers, which could potentially differentially impact
public companies (both laws required advance notification of terminations; see online Appendix A for further
details). Our results, reported below, are robust to restricting the sample to these larger firms (see Table 5).
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to adjust their accounting from domestic Generally Accepted Accounting Principles
(GAAP) to International Financial Reporting Standards (IFRS) by 2005. Although
this change should not differentially affect financial reporting within Norway, we
also r e-estimate our main models with controls for accounting standards (results in
the online Appendix, Table A1). This does not alter the results.
B. Data and Empirical Approach
We analyze a panel of Nordic companies in the years 2003 through 2009 using
accounting data from Bureau Van Dyjk’s Orbis database; supplementary analyses
examine data as early as 1997. From Orbis, we also obtained data on firms’ mergers,
acquisitions, joint ventures, and minority stake purchases for the full sample period,
and data on board membership from 2006 and 2009.9 Because historical board membership is not available from live subscriptions to Orbis, we collected archived snapshots of the database, so that we could measure female representation in all of the
Nordic countries before and after the quota was implemented.10 We augmented these
data with additional information on Norwegian boards. First, we obtained official
lists from the Norwegian Register of Business Enterprises containing annual information on the boards from 2002 through 2009, including individual board member
age and gender, for all public and private Norwegian firms in our sample. Second,
from Thomson ONE Banker, we collected detailed individual background and demographic characteristics for the directors of listed Norwegian firms in 2009.
We start with public limited companies in Norway, excluding banks and financial
institutions and companies in the petroleum industry. We exclude financial firms
because they are subject to different ownership rules.11 The petroleum industry is
larger in Norway than in the comparison countries. We exclude companies in that
industry in case high oil prices buffered these companies from the recession. We
limit the sample to the 159 remaining firms that have shares listed on an exchange,
and then exclude firms with missing information on directors, industry, assets, leverage, employees, labor costs, or operating profits in 2006, leaving us with 104 listed
Norwegian companies. In the regression analysis of accounting and labor variables,
we further limit the sample to firms with at least one year of outcome data prior to
2006 and to firm-year observations with nonmissing values for assets, profits, revenues, and labor costs in order to maintain a consistent sample.12
9
Pinto Ribeiro, Memghinello, and Backer (2010) discuss advantages and drawbacks of using data from Orbis.
The largest drawback—Orbis’s limited coverage of small firms—does not apply to our analysis, which focuses on
exchange-listed companies and similarly sized private firms.
10
We impute the gender of each named director by matching first and middle names to official lists of names
used in Nordic countries. For cases in which the record includes a gendered title, such as Mr. or Mrs., we use the
title. We are unable to determine gender for 0.57 percent of the directors and instead assign a weight of one-half for
both male and female in these cases. The unassigned gender cases are due to directors with gender-neutral names
and without gendered titles. The results are identical if we exclude these individuals from the director sample or
assume that they are all men.
11
Norway also changed the registration requirements for financial firms during this period, leading many financial firms to change their organization’s form away from being a public limited company.
12
The results are not sensitive to these sample selection criteria. In analysis reported in online Appendix
Table A2, panel A, we include as many observations as possible for each dependent variable (and exclude the board
controls to further increase the sample size) and obtain similar results. For operating profits, this analysis includes
at least one observation for 158 of the 159 firms.
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Restricting the treatment group to listed companies ensures comparability across
countries for the listed versus unlisted classification used for identification. This
choice also focuses our analysis on the subset of companies, subject to the quota,
that were least able to avoid it. To avoid the regulation, a listed firm would have to
delist and concentrate its ownership before it could convert to private status. Indeed,
a substantial number of unlisted Norwegian public limited companies converted to
private status in the wake of the quota, whereas few public listed companies changed
to private status (Nygaard 2011).13 Our results are robust to a broad range of alternate sample selection rules.14
Our estimation approach relies on difference-in-differences comparisons with
matched samples of private firms in Norway and public and private firms in other
Nordic countries.15 For each public listed company in Norway, we identify the
five closest firms in each of the three comparison groups based on industry, assets,
employees, and operating profits in 2006. We create a single index for firms’ proximity using Abadie et al.’s (2004) matching algorithm, weighting differences in each
firm characteristic using the inverse of its sample standard error. Although matching
helps ensure similarity between the various samples, we obtain similar results when
we forgo matching and use the full samples.16 Financial variables are winsorized at
the 1 percent tails, as is common when working with accounting data.
Summary statistics for the various samples are reported in Table 1 for 2006.
Affected firms are similar to matched firms, although they have somewhat higher
assets and lower profits and labor costs as a percent of assets (these differences are
not statistically significant at conventional levels). These samples of affected and
matched firms were also similar in 2005, as shown in online Appendix Table A4.
Industry mix is similar across the groups as well, with many firms in manufacturing; transport, storage, and communication; or real estate, renting, and business
(i.e., service) activities. Because each affected firm is matched with its nearest
neighbors, the matching procedure can draw the same comparison firm multiple
times. In all, the 1,560 observations for comparison firms correspond to 1,103 distinct firms. We account for the repeated observations in the estimation by adjusting the standard errors for clustering at the firm level. Online Appendix Table A5
reports summary statistics for the main estimation sample.

13

In our sample, none of the Norwegian firms that were listed on an exchange in 2006 had converted to private
status by 2009. For public limited companies that were not listed on an exchange in 2006, the rate of conversion to
private status was over 60 percent.
14
For example, panel A of Table A3 in the online Appendix reports results that include unlisted public limited
Norwegian companies in the treated group and draws additional matched controls for them. As expected, the effects
are diluted by including these firms; the estimates are smaller in magnitude than our main results, yet still statistically
significant. Panel B of that table shows that the main estimates are also robust to including firms that later delisted in
the treatment group. Panel C shows robustness to excluding public unlisted companies from the control group.
15
If firms differ along both observable and unobservable dimensions, estimation that combines matching on
observables and fixed effects (to account for time-invariant unobservables) can yield more reliable estimates than
matching alone (Smith and Todd 2005).
16
Table A2 in the online Appendix reports these results. Estimates in panel B forgo the matching procedure and
find similar results using a control group comprised of all unlisted companies in Norway and all companies in other
Nordic countries for which data are available. As an additional robustness check, estimates in panel C show that
the main results are also robust to limiting the control sample to companies most similar to the affected companies
(within a distance of five units) and excluding the two affected companies with no close matches.
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Table 1—Summary Statistics for Exchange-Listed Companies in Norway
and Matched Comparison Companies, 2006
Norway
Listed
Unlisted

Other Nordic
countries
Listed
Unlisted

Assets (€ millions)
Mean
Median
Standard deviation

836
104
2,213

470
95
1,097

780
74
2,215

485
92
1,137

Employment
Mean
Median
Standard deviation

2,024
302
5,433

796
96
2,469

2,634
310
6,017

1,620
319
4,198

Operating profit/assets
Mean
Median
Standard deviation

0.034
0.061
0.175

0.071
0.063
0.097

0.043
0.068
0.160

0.053
0.058
0.104

Labor cost/assets
Mean
Median
Standard deviation

0.220
0.187
0.189

0.252
0.194
0.245

0.283
0.236
0.225

0.250
0.202
0.229

Debt/assets
Mean
Median
Standard deviation

0.190
0.157
0.176

0.146
0.011
0.201

0.139
0.080
0.150

0.153
0.042
0.207

Industry share
Agriculture, hunting, and fishing
Mining
Manufacturing
Electricity, gas, and water supply
Construction
Wholesale and retail trade
Transport, storage, and communication
Real estate, renting, and business activities
Other community, social,
and personal services
Observations
Number of distinct firms

4.8
1.0
37.5
2.9
2.9
9.6
18.3
22.1
1.0

4.0
1.0
36.7
3.7
2.3
11.0
18.5
21.9
1.0

0.0
0.8
42.3
2.9
2.9
9.8
18.3
22.1
1.0

104
104

520
396

520
293

4.8
1.0
36.5
3.7
2.3
10.4
17.3
22.7
1.4
520
414

Notes: This table reports summary statistics in 2006 for exchange-listed companies in
Norway and three sets of matched comparison companies. Each set of comparison firms consists of the five most similar firms based on assets, operating profits, labor costs, and industry in 2006 (matched with replacement using Abadie et al.’s (2004) matching algorithm and
inverse variance weighting). Variables are winsorized at the 1 percent tails.

C. Effects of the Quota on Board Composition
To assess the direct impact of the quota on female board representation, we analyze firms’ board composition in 2006 and 2009. Over the three-year period, the
average female share on boards of directors more than doubled among affected firms,
whereas that share increased by only 35 percent for private firms in Norway. In other
Nordic countries, the increase was 58 percent for public firms and 45 percent for
private firms. On average, affected firms increased female representation by about
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one board member (from 1.1 to 2.3 women) and reduced their male membership by
a similar amount (from 5.0 to 4.1 men). Board size increased slightly over the period
from 6.1 to 6.3 members. As board size and turnover may directly affect board performance (Adams, Hermalin, and Weisbach 2010), we control for these changes in
our analysis of the impact of the quota, where the data are available. In all, 122 new
women assumed positions on boards of listed companies in our sample after the law
was implemented.17
To further document the direct impact of the quota, we estimate the following
regression model for gender representation on the board of firm j:
(1)

 1  Norwayj  + δ 1  Listedj  + ε j  ,
Yj = β1  Norwayj × Listedj  + γ

where 
Yj is one of various dependent variables; Norwayj and Listedj
are indicator variables; and εjis an idiosyncratic error. We report the
difference-in-differences estimate for β1in the first row of Table 2. Before the quota
was adopted in 2006, there was no greater difference in female board share among
listed and unlisted firms in Norway than there was in other Nordic countries (the
difference-in-differences estimate is 2.8 percent with a standard error of 1.9; see
column 1). But this changed dramatically after the quota’s adoption. Relative to
other listed firms outside of Norway and to unlisted firms in Norway, affected firms’
female board shares in 2009 were 20 percentage points higher (column 2), following
an average 17-percentage-point larger increase in female board share (column 3).
These dramatic differences indicate that the law had a substantial impact on board
composition after 2006. The estimates for γ1 also show no differences in female representation between private companies in Norway and elsewhere in either 2006 or
2009. Outside of Norway, listed companies have about 5 to 6 percent lower female
representation than unlisted companies in both years (columns 1 and 2)—a baseline
pattern that remained stable over the period (column 3).
II. Effects of the Quota on Corporate Activity

A. Corporate Profits
This section describes our main empirical strategy and describes the quota’s
overall effects on profitability—a measure of short-term firm performance. Figure 1
plots the median ratio of operating profits to assets among various sets of firms in the
years before and after the quota’s adoption. The median profitability of listed firms
in Norway decreases by more than 20 percent after the quota (from 5.8 to 4.6 percent) and average profitability drops even more (from 2.4 to 0.2 percent), but events
17

Based on administrative data from the Norwegian government, the number of distinct women serving on the
corporate boards of public companies in our sample increased from 159 at the end of 2005 to 281 in 2009. Although
the additional women substantially changed board composition, they represent a trivial share of the more than
80,000 Norwegian women with more than an undergraduate education. In addition to the domestic supply of talent,
Norwegian companies can also draw both male and female directors from outside of the country (as long as onehalf of the directors are residents of Norway or citizens and residents of a different country in the European Union
or European Economic Area), which greatly increases the pool of potential directors. In 2009, foreigners comprised
only about 17 percent of directors at public companies in Norway.
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Table 2—Change in Gender Representation on Corporate Boards

Norway × Listed
Norway
Listed
Observations
R2

Share female,
2006
0.028
(0.019)
0.000
(0.010)
−0.045***
(0.010)
1,660
0.050

Share female,
2009
0.199***
(0.019)
−0.004
(0.010)
−0.056***
(0.010)
1,660
0.096

Change in share
female, 2006–2009
0.171***
(0.020)
−0.004
(0.010)
−0.011
(0.010)
1,660
0.071

Notes: This table reports coefficient estimates and standard errors (in parentheses) from
cross-sectional regressions of different dependent variables on indicators for whether the firm
is in Norway, whether the firm is listed, whether the firm is both in Norway and listed, and
industry fixed effects. Listed Norwegian firms were affected by the gender representation law.
Each observation is a firm, and the sample includes all listed companies in Norway and the
matched set of control firms, described in Table 1, with nonmissing data.
*** Significant at the 1 percent level.

Before

0.07

After

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Listed

Unlisted
Norway

Listed

Unlisted
Other

Figure 1. Operating Profits/Assets Before and After the Quota
Notes: Each bar in the figure depicts, for different samples of firms, the median operating profits over assets in the
periods before (2003–2006) and after (2007–2009) the quota’s adoption. The rates are shown for firms affected by
the quota (Norway listed) and each of the three matched comparison groups described in Table 1.
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Table 3—Changes in Operating Profits/Assets, 2003–2009
DD: Within Norway
by listed
Norway × Listed × Post2006

(1)

(2)

Norway × Post2006
Listed × Post2006
Controls for board size and
average number of other board seats
Observations
Number of firms
R2

−0.027** −0.027**
(0.011)
(0.011)
X
3,116
610
0.05

3,116
610
0.05

DD: Within listed
by Norway
(3)

(4)

−0.034** −0.034**
(0.015)
(0.014)
X
3,460
596
0.10

3,460
596
0.10

DDD: By Norway
and listed
(5)

(6)

−0.041**
(0.016)
0.010
(0.007)
0.015
(0.012)

−0.040**
(0.017)
0.010
(0.007)
0.014
(0.012)
X

8,901
1,620
0.05

8,901
1,620
0.05

Notes: This table summarizes the results from firm-panel regressions of firms’ profitability (operating profits
divided by assets) on variables indicating whether a firm is affected by the gender representation law and a set of
controls. Results are reported using three different samples of comparison firms to provide different counterfactuals for what would have happened to listed, Norwegian firms (the affected group) absent the reform: columns 1 and
2 use unlisted, Norwegian firms; columns 3 and 4 use listed, non-Norwegian firms; and columns 5 and 6 use both
sets of comparison firms in a triple-difference specification. Controls in all regressions include firm and year fixed
effects and industry-specific time trends. Where indicated, controls also include board size and the average number
of other board seats. Standard errors, adjusted for clustering at the firm level, are reported in parentheses.
** Significant at the 5 percent level.

unrelated to the quota may contribute to these changes. To isolate the impact of the
quota, we examine changes in profits during the same time period among samples
of similar comparison firms that were not directly affected by the quota. As shown
in Figure 1, none of the other groups exhibits a similar decline.
Because no single comparison group is ideal, we estimate the relative changes
in profitability using three different identification strategies, which we report in
Table 3. We begin by comparing listed and unlisted firms within-Norway. We combine the sample of listed Norwegian firms with the matched control sample of the
five closest unlisted Norwegian companies and estimate the following specification:
(2)	
Yijt = β2 Listedj  × Post2006t  + λi Yeart  + αj + τt + ζijt  ,
 jand τt
where Y
 ijtmeasures profits at firm j in industry i in period t, and the terms α
are firm and year fixed effects, respectively. The term λiallows for differential linear
time trends by industry group (using the NACE revision 1.1 industry groups listed in
Table 1). The sample period is from 2003 to 2009, and standard errors are adjusted
to allow for arbitrary within-firm correlations in the error term.
Estimates from the within-Norway specification are reported in column 1 of
Table 3. The impact of the quota is negative, indicating that annual profits decreased.
Within Norway, profits declined by 2.7 percent of assets among listed firms after
2006 relative to the change in profits in unlisted firms during the same time period
(p < 0.05). However, this empirical approach will not isolate the impact of the quota
if listed and unlisted companies in Norway do not follow a common time trend
(Dale-Olsen, Schøne, and Verner 2011). An important concern is that being publicly traded might afford affected firms greater access to capital in distress or could
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expose their managers to different governance structures and other pressures under
similar market conditions.
To address this concern, we employ a second identification strategy that exploits
variation within the set of listed companies in Nordic countries. In this approach,
listed companies in Denmark, Finland, and Sweden provide the comparison group
used to estimate the counterfactual year effects:
(3)	
Yijt = β3  Norwayj × Post2006t  + λiYeart  + αj + τt + ηijt  .
In equation (3), the impact of the law is represented by β
 3, the coefficient for the
interaction term between Norway and the post-reform period. The estimate for β
 3  ,
reported in column 3 of Table 3, is remarkably similar to the estimate in column 1.
The quota is associated with a decline in profits of 3.4 percent of assets relative to
the change in profits of listed companies outside of Norway (p < 0.05).
Our third identification strategy combines these two approaches to calculate a
triple-difference estimate of the impact of the law. This approach simultaneously
allows public and private firms to follow different trends, while also accounting
for any differential changes in business conditions or regulatory environments that
may have affected Norwegian firms relative to firms in other Nordic countries. In
this s pecification, we compare the change in outcomes between listed and unlisted
companies in Norway and elsewhere in the region:
(4) 	
Yijt = β4   Norwayj × Listedj × Post2006t   + γ4  Norwayj × Post2006t 
+ δ4  Listedj × Post2006t   + λiYeart   + αj  + τt  + φijt  .
The impact of the law is captured by β
 4, the double-interaction (or “triple-difference”)
between indicators for Norway, listed, and post-2006. This term can be interpreted
as the difference in how the profit differential between listed and unlisted companies in Norway changed after 2006, compared to how the corresponding differential
changed in other countries at the same time. Equivalently, it is the difference in how
the profit differential between Norway and other countries changed differentially for
listed and unlisted companies after the quota.
The effect of the quota on profitability is negative, as in the previous columns, and
the magnitude is 4.1 percent of assets (column 5). The difference in economy-wide
trends between Norway and the other countries is measured by the term γ
 4 , which can
be interpreted as the difference-in-differences between Norway and other countries
among unlisted companies. Similarly, the term δ 4captures the differential change
in listed versus unlisted companies outside of Norway. In specification (4), these
simple difference-in-differences estimates are unrelated to the effect of the quota.
These estimates can be thought of as specification checks for e quations (2) and (3) in
that there is no reason to expect the quota to induce any variation along these dimensions after controlling for the triple-difference. Indeed, the estimates are small, positive, and statistically indistinguishable from zero. The results in columns 2, 4, and
6 of Table 3 show that the results are robust to the inclusion of additional controls
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Table 4—Breaking Down the Change in Operating Profit/Assets, DDD Specification

Panel A. Main results
Norway × Listed × Post2006
Observations
Number of firms
R2

Observations
Number of firms
R2

Revenue/
Assets

−0.041**
(0.016)

−0.009
(0.057)

8,901
1,620
0.05

Panel B. With controls for other board characteristics
Norway × Listed × Post2006
Controls for board size and
average number of other board seats

Operating
profit/Assets

−0.040**
(0.017)

8,901
1,620
0.01
−0.007
(0.057)

Labor
Other
costs/Assets costs/Assets
0.041**
(0.017)
8,901
1,620
0.02
0.042**
(0.017)

−0.010
(0.049)
8,901
1,620
0.01
−0.009
(0.050)

X

X

X

X

8,901
1,620
0.01

8,901
1,620
0.05

8,901
1,620
0.01

8,901
1,620
0.03

Notes: This table summarizes the results from firm-panel regressions of firms’ profits, revenues, labor costs, and
other costs (each divided by assets) on an indicator for whether the firm is affected by the gender representation law
using the triple-difference framework reported in Table 3, columns 5 and 6. Standard errors, adjusted for clustering
at the firm level, are reported in parentheses.
** Significant at the 5 percent level.

for the total board size and the average number of other board seats occupied by its
members in 2006 and 2009.18
The relative change in profits is also not due to affected firms increasing their
assets, while leaving sales revenue unchanged. The estimated effect of the quota on
total assets, measured in either levels or logs, is not statistically significant. Indeed,
Table A6 in the online Appendix shows that the results are robust to measuring profits relative to sales (instead of to assets).
B. Labor Outcomes
While the profitability results in the previous section provide important summary
measures of the immediate impact of the quota, the main goal of this paper is to
uncover how corporate decision-making changes after the quota. Our next analysis,
reported in Table 4, decomposes the change in profits into the effects on revenues
and costs and identifies increased relative employment as a root cause. Each column
reports the triple-difference estimate of the effect of the quota using specification (4)
for a different dependent variable.
The first column of Table 4 repeats the estimate for overall profitability; operating profits decrease by 4.1 percent of assets. Because of the accounting identity,
this decrease in profits must reflect some combination of a decrease in revenues
and/or an increase in costs. To explore the corporate changes that lead to the
18
The point estimates for the control variables are not reported in Table 3 to save space; they are tiny and statistically insignificant.
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decrease in profits, we separately examine the impact of the quota on these items.
Because the triple-difference specification is common across these regressions, the
sum of the effects on each of these components must sum to the aggregate effect on
overall profitability. The second column reports the results for revenues. The estimate, which is noisy and not statistically significant, suggests that revenues decrease
by a modest 0.9 percent of assets, on average, after the quota is imposed.
The most substantial effect of the law, both statistically and economically, is its
effect on labor costs. As reported in the third column of Table 4, labor costs increase
by 4.1 percent of assets, on average, relative to unaffected firms after the quota
( p < 0.05). In contrast to the results for labor costs, we find that other costs decrease
by about 1.0 percent of assets, on average, after the quota, and the decrease is not
statistically significant (column 4). The fact that other costs decrease suggests that
the increase in labor costs are not simply attributable to the firms negotiating poorly
with all of their suppliers after the quota takes effect. This evidence is thus more
consistent with changes in board members’ style and preferences, rather than skill
or experience, causing the drop in short-run profitability. These patterns are repeated
in the second panel of Table 4, where estimates are reported that include controls for
board size and the number of other boards.
To investigate the impact on labor outcomes in further detail, we separately
estimate the quota’s effects on employment (number of workers) and labor costs
(the sum of compensation costs for all workers). We unfortunately do not observe
the full distribution of wages paid to individual workers at these firms. The main
results are reported in columns 1 and 4 of Table 5. The three panels report estimates from the different identification strategies described in the previous section:
the within-Norway comparison (specification 2) is in panel A; the cross-country,
within-listed comparison (specification 3) is in panel B; and the triple-difference
comparison (specification 4) is in panel C. The 2005 update to employment regulation in Norway (described in Section III and in online Appendix A) makes the
within-Norway and the triple-difference approaches especially valuable for exploring labor effects of the quota. Columns 2 and 5 show that the effects are similar in a
sample limited to firms with more than 50 workers, providing further evidence that
they are not driven by the changes in employment regulation.
These estimated effects of the quota are again quite similar across the three empirical approaches. For total employment, the triple-difference estimate is an increase of
0.31 log points, or 36 percent ( p < 0.01). For the median listed Norwegian firm, this
corresponds to about 110 additional jobs that were either created or not destroyed,
relative to the comparison firms. The estimates for total labor costs are also positive
and statistically significant across the three models. The magnitudes are slightly
smaller than the employment estimates—about 0.15 log points, or 16 percent, in
the triple-difference specification. The difference between these estimates implies
that the quota led to greater relative employment, but did not also increase average
wages per worker. For all specifications, the results are robust to the inclusion of
controls for board size and the average number of other boards (columns 3 and 6).
The sign and significance of the employment results are not driven by a few outlier observations with large employment changes, but the precise magnitude may be
inflated. To investigate this possibility, we first re-estimated the main t riple-difference
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Table 5—Changes in Employment and Labor Costs
(1)

Log employment
(2)

(3)

(4)

Log labor costs
(5)

(6)

Panel A. DD: Within Norway by listed
0.468***
Listed × Post2006
(0.077)

0.374***
(0.075)

0.464***
(0.076)

0.293***
(0.069)

0.194***
(0.064)

0.296***
(0.068)

Observations
Number of firms
R2

1,612
351
0.25

2,369
520
0.20

2,369
520
0.32

1,612
351
0.33

2,369
520
0.33

Panel B. DD: Within listed by Norway
0.276***
Norway × Post2006
(0.083)

0.304***
(0.072)

0.292***
(0.082)

0.260***
(0.071)

0.254***
(0.061)

0.284***
(0.070)

Observations
Number of firms
R2

2,641
481
0.24

3,324
583
0.23

3,324
583
0.22

2,641
481
0.17

3,324
583
0.23

Panel C. DDD: By Norway and listed
0.310***
Norway × Listed
× Post2006
(0.091)

0.294***
(0.081)

0.307***
(0.091)

0.153*
(0.082)

0.128*
(0.076)

0.144*
(0.084)

Observations
Number of firms
R2

5,987
1,181
0.17

7,811
1,517
0.15

7,811
1,517
0.24

5,987
1,181
0.21

7,811
1,517
0.24

Limit to firms with at
least 50 employees
Controls for board
size and average
number of other
board seats

2,369
520
0.20

3,324
583
0.22

7,811
1,517
0.15

X

X
X

X

Notes: This table summarizes the results from firm-panel regressions of firms’ log employment and log labor costs
on indicators for whether the firm is affected by the gender representation law using the three different samples of
comparison firms and specifications reported in Table 3. Standard errors, adjusted for clustering at the firm level,
are reported in parentheses.
*** Significant at the 1 percent level.
  * Significant at the 10 percent level.

employment model on a sample limited to observations with standardized regression residuals of less than three (positive or negative). The estimated effect of the
quota dropped to a more moderate 0.24 log points (standard error of 0.03). We also
experimented with dropping each of the treated companies (and their associated
controls) in turn; the point estimates ranged from 0.27 to 0.33. Finally, we estimated
robust regression and least absolute deviation versions of our main triple-difference
model, which yielded point estimates of 0.11 (standard error of 0.02) and 0.20 (standard error of 0.02), respectively.19 These results support the robustness of the positive employment estimate but also reveal some sensitivity in the exact magnitude
of the estimate to individual observations. Adjusting for outliers reduces the size of
estimate by as much as two-thirds.
19
The robust regression procedure first estimates the model using all observations with no weights. Then the
main estimates are computed, excluding all influential observations (with Cook’s D values greater than one) and
with lower weight on observations with large absolute residuals from the original regression.
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Before
After

0.4

0.3

0.2

0.1

0.0

Listed

Unlisted

> 1 percent

Listed

Unlisted

> 3 percent

Listed

Unlisted

> 5 percent

Figure 2. Rates of Employment Downsizing in Norway Before and After the Quota
Notes: Each bar in the figure depicts the average rate of year-to-year decreases in employment (larger than 1 percent, 3 percent, and 5 percent, respectively) in the periods before (2003–2006) and after (2007–2009) the quota’s
adoption. The rates are shown for listed firms (affected by the quota) and unlisted comparison firms in Norway.

This pattern of changes in employment and labor costs is consistent with affected
firms’ corporate boards leading management to hire or retain additional workers
whose salaries are below average for the firm. These lower-compensated workers are
more vulnerable to risks of negative employment shocks than their highly compensated counterparts. To examine the role of layoffs in these effects, we measure the
effect of the quota on year-to-year net reductions in employment. Figure 2 displays
the raw rates of workforce reductions among affected and comparison firms in
Norway in the period surrounding the quota. Although these rates were similar before
the quota, affected firms were less likely to downsize afterward.
Table 6 reports estimates for the triple-difference model. The first column presents estimates from a linear probability model of an indicator for a greater than
1 percent decline in total firm employment. The probability of such a reduction in
total firm employment in a given year decreases by 25 percentage points among
affected firms, relative to other firms, after the quota is adopted ( p < 0.01). This
constitutes a sizable drop, especially when compared with the sample mean of
32 percent and standard deviation of 47 percent. In analysis reported in the next
two columns, we separately examine the incidence of larger layoff events, affecting
more than 3 or 5 percent of the workforce. Layoffs fitting these definitions occur in
25 percent and 20 percent, respectively, of firm-year observations in the full sample.
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Table 6—Year-to-Year Changes in Employment, DDD Specification
Downsizing: Annual
decrease in employment
> 1 percent > 3 percent > 5 percent
Mean of dependent variable
Panel A. Main results
Norway × Listed × Post2006
Observations
Number of firms
R2

(1)

(2)

(3)

0.32

0.25

0.20

−0.252*** −0.204***
(0.065)
(0.063)
6,872
1,347
0.04

6,872
1,347
0.04

Panel B. With controls for other board characteristics
Norway × Listed × Post2006 −0.250*** −0.193***
(0.066)
(0.062)
Controls for board size and
average number of other
board seats
Observations
Number of firms
R2

−0.130**
(0.060)
6,872
1,347
0.03
−0.121**
(0.060)

Expansion: Annual
increase in employment
> 1 percent > 3 percent > 5 percent
(4)

(5)

(6)

0.55

0.48

0.42

0.080
(0.071)

0.098
(0.072)

0.110
(0.072)

6,872
1,347
0.03

6,872
1,347
0.03

6,872
1,347
0.03

0.074
(0.072)

0.089
(0.073)

0.117
(0.073)

X

X

X

X

X

X

6,872
1,347
0.04

6,872
1,347
0.04

6,872
1,347
0.03

6,872
1,347
0.03

6,872
1,347
0.03

6,872
1,347
0.03

Notes: This table summarizes the results from firm-panel regressions of various measures of net changes in
firms’ employment on an indicator for whether the firm is affected by the gender representation law using the
triple-difference framework reported in Table 3, columns 5 and 6. Standard errors, adjusted for clustering at the firm
level, are reported in parentheses.
*** Significant at the 1 percent level.
** Significant at the 5 percent level.

After female board representation increases with the quota, the incidence of these
larger layoffs among affected firms decreases by 20 percentage points (for the 3 percent cutoff; p < 0.01; column 2) and by 13 percentage points (for the 5 percent
cutoff; p < 0.05; column 3) relative to unaffected firms. These estimates reflect 65
to 80 percent reductions in the annual incidence of layoffs, relative to the sample
means, and 32 to 54 percent of the sample standard deviations.
The quota’s impact on employment changes is not symmetric. We also examine the incidence of year-to-year increases in employment of more than 1, 3, and
5 percent (columns 4–6). Workforce expansions are more common than layoffs in
our sample, and these occur in 55, 48, and 42 percent of firm-year observations. We
find little evidence of a relation between the quota and employment expansions; the
estimates are much smaller relative to the sample means and standard deviations and
are not statistically significant.
Together, these estimates suggest that the growth in relative employment after the
quota primarily results from fewer workforce reductions, rather than more workforce expansions. One interpretation is that the gender quota induced transfers from
shareholders to workers, at least in the short-run, possibly because the preferences
or ability of directors changed. Another possibility is that the quota-induced, genderdiverse boards shifted focus to maximizing long-run shareholder value by avoiding layoffs. Layoffs directly reduce payroll costs and improve short-run operating

Vol. 5 No. 3

Matsa and Miller: A Female Style in Corporate Leadership?

153

p erformance, but they may also increase costs later by decreasing employee morale
and requiring the recruiting and training of new hires when demand rebounds
(Parsons 1972; Katz 1986).20 Either way, the new board structures appear to reduce
mass layoffs. We conclude that gender quotas for directors can translate into meaningful differences in corporate strategy.
In theory, stock market event studies of the policy’s announcement could be used
to indicate whether the market expected the quota to create value for shareholders,
but such studies of the Norway quota find opposite results, depending on which
announcement date is examined (Nygaard 2011; Ahern and Dittmar 2012).21 Even
if the market correctly anticipated that women would reduce layoffs, Edmans (2011)
finds that the stock market undervalues the intangible benefits from such strategies.
Ultimately, time will tell whether the gender quota created value for these firms in
the long run.
C. Robustness Checks
Preexisting Trends.—We examine various robustness checks in order to verify
the connections between the gender quota for board composition, decreased profits,
and reduced layoffs. We start by testing for pre-existing trends. We compare relative
changes among affected firms during the period preceding the mandatory quota
for two reasons. First, firms may have changed their strategies in anticipation of
the quota. Although possibly the quota itself, and certainly the severity of the penalty for noncompliance, were a surprise when the mandate was adopted in 2006
(Nygaard 2011), public firms in Norway had been encouraged to increase female
representation on their boards of directors since 2003, and were warned that a mandatory quota might be adopted. In practice, few firms added women in earnest until
the mandatory period, as illustrated by the estimates in column 1 of Table 2. Thus,
the timing of the effects may suggest whether the results are in fact due to the addition of women to the boards or are instead attributable to an omitted variable that
led Norway to adopt the rule. Second, we test for differences between affected and
unaffected firms before 2007 as a falsification check for pre-existing trends that
could obscure proper inference of the quota’s effects.
To investigate the presence of pre-existing trends between 2003 and 2006, we
extend our dataset back to 1999 in order to include a baseline period before 2003. We
estimate an expanded version of specification (4) that has two sets of triple-difference
effects. The first set, reported in the first row of Table 7, shows triple-difference effects
for the 2003 to 2006 period, relative to the earlier 1999 to 2002 period. These estimates show no indication of differential effects in the period preceding the quota. The
20
Indeed, some management scholars argue that employment downsizing often fails to generate the benefits
sought by management (e.g., Cascio 2002). A number of studies find that layoffs are associated with low stock
prices or accounting performance (Worrell, Davidson, and Sharma 1991; Lin and Rozeff 1993; Cascio, Young, and
Morris 1997; Palmon, Sun, and Tang 1997; Hallock 1998), but it is difficult to separate the effects of a layoff from
the effects of the adverse economic conditions that caused it.
21
See footnote 3 for details. As a measure of investors’ perceptions, stock price movements may underestimate
women’s ability to lead companies (Wolfers 2006). Nevertheless, Adams, Gray, and Nowland (2011) find that
shareholders react more positively to new appointments of female directors than to male directors at Australian
firms (outside of a quota setting).
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Table 7—Analysis of Pre-Existing Trends, DDD Specification, 1999–2009
Operating
profit/
Assets
Norway × Listed × Post2003
Norway × Listed × Post2006
Observations
Number of firms
R2

Log
employment

Log
labor
costs

−0.010
(0.021)
−0.040**
(0.017)

−0.165
(0.126)
0.307***
(0.093)

0.107
(0.120)
0.190**
(0.092)

11,403
1,463
0.06

10,063
1,347
0.11

10,063
1,347
0.24

Decrease in
employment
> 3 percent

0.124
(0.076)
−0.166**
(0.070)
8,266
1,116
0.03

Notes: This table tests for preexisting trends. Results are reported from firm-panel regressions
of firms’ profitability (operating profits divided by assets), log employment, log labor costs,
and layoffs (net decreases in employment of more than 3 percent) using the triple-difference
framework reported in Table 3, column 5, augmented to include a placebo indicator for listed,
Norwegian firms after 2003. Standard errors, adjusted for clustering at the firm level, are
reported in parentheses.
*** Significant at the 1 percent level.
** Significant at the 5 percent level.

estimates are statistically insignificant. They are also substantially smaller than, and
inconsistent in sign, relative to the post-quota estimates reported in the second row of
Table 7. As in the previous tables, the post-quota effects are computed relative to the
2003 to 2006 period and reveal significant declines in profits and layoffs.22
Distance from Compliance.—We also test the prediction that firms furthest from
compliance in 2006 should display the greatest effects of the law. About half the
firms in the affected group had no women on their boards in 2006, when the quota
became law. In analyses described in detail in online Appendix B, we show that
these firms, which were effectively required to add a greater number of women
to their boards before the 2008 deadline, exhibited greater effects. The patterns
hold both when we limit the sample to the affected firms and estimate differential
effects of the quota based on firms’ distance to compliance and when we estimate an
expanded version of our main triple-difference model that allows for heterogeneous
effects based on whether the board included any women before the law was adopted
(see online Appendix Table A7).23 These analyses suggest that our main findings
22
Adding the pre-period data has little effect on the main triple-difference estimates for the post-2006 period.
We also estimated separate quota effects year-by-year; the individual post-quota coefficients were not statistically
distinguishable from one another.
23
The first of these identification strategies is closest to the approach used in Ahern and Dittmar (2012), though
that paper uses variation in female director share in 2002 instead of 2006. The major limitation of this approach is
that firms with female directors before the quota were unusual and may have had different time trends in outcomes
for reasons unrelated to the quota. For example, Appendix Table A.I in Ahern and Dittmar (2012) shows that
firms with any female directors in 2002 were larger, had more leverage, and were located in different industries.
Similar correlations also hold for firms with any female directors in 2006. Estimation that uses this variation and
does not allow for differential time trends by industry, size, and other factors risks uncovering spurious relationships. For example, Ahern and Dittmar (2012) conclude that assets increased after the quota. When we estimate
the within-Norway regression model (reported in panel A of online Appendix Table A7) for log assets, we also find
positive and significant estimates for Post2006 for both groups of firms and a larger estimate (0.635 compared with
0.540) for those with no women in 2006. However, this relation reverses in the triple-difference model (reported
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are indeed attributable to the gender quota, rather than another, unobserved shock
affecting listed firms in Norway after 2006. Nevertheless, it is also important to
recognize the limitations of this approach. Even if the quota is exogenous, the timing of compliance is not. It is likely that the firms that complied during or before
the voluntary period found it less costly to do so and differ from noncomplier
firms in other dimensions as well. For this reason, our main analysis relies on
identification based on the imposition of the quota, rather than on the observed
timing of compliance.
Unrelated Effects of Recession.—Our results indicate that listed companies in
Norway responded differently to the recent global recession than did other listed and
unlisted companies inside and outside Norway. We link these patterns to the quota
but another possibility is that there is something else about listed Norwegian companies that make them less likely to lay off workers in recessions. Additional analyses
(presented in online Appendix B) enable us to rule out specific hypotheses for why
Norwegian companies might respond differently. The results are robust to excluding firms with any (even indirect) government ownership (see online Appendix
Table A8), which might have political motivations for expanding employment, or
firms in the petroleum industry, which high oil prices may have buffered from the
recession. More protection from unionization is also unlikely to explain the results,
as unionized labor is less common in Norway (57 percent) than in the other Nordic
countries (82 percent in Sweden, 76 percent in Denmark, and 76 percent in Finland).
To examine whether other possible (but unidentified) differences might affect how
Norwegian companies’ labor policies respond to recession, we collected additional
data from the pre-quota period and estimated our triple-difference model using data
from the previous global recession that started around 2001. This exercise, which is
explained in detail in online Appendix B, provides a general falsification check to
test whether the differential changes in profits and employment were linked to the
quota. The lack of an effect in this earlier period supports our interpretation that the
relative changes in profits and employment amid the recent global downturn indeed
reflect the impact of the quota (estimates in Table A9 in the online Appendix).
III. Are the Results about Gender or Other Effects of the Quota?

The Norwegian gender quota for corporate directors brought meaningful differences in corporate strategy, specifically in corporations’ labor and layoff policies.
Although the quota concerned gender, the results we have discussed so far could
potentially be attributed to changes in other characteristics of the newly appointed
women or other consequences of compliance with the quota.

in panel B), where the Post2006 × Norway × Listed coefficient estimates are negative for firms with no women,
positive for firms with some women in 2006, and not statistically different.
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A. Director Ability?
Compliance with the gender quota forced firms to appoint directors they would
not otherwise select and may have altered other characteristics of companies’ board
members, such as their age and executive experience. If scarce female talent was the
reason for low female representation before the quota, then the binding constraint
imposed by the quota could have induced firms to hire less qualified women who
were younger and less experienced than the men they replaced. The fact that the
quota increased labor costs but did not affect revenue or nonlabor costs suggests that
the effects of the quota are not simply due to an overall decrease in director quality.
Nonetheless, it is possible that changes in director age and experience could explain
the reluctance of the new boards to undertake layoffs.
We explore this hypothesis first by examining data from Thomson ONE Banker
on a wide range of director characteristics, which are available for 94 of the
104 public Norwegian firms in our main analytic sample in 2009. Table A10 in
the online Appendix summarizes the average values, by gender, for over a dozen
background and demographic characteristics.24 Male and female board members
have similar educational and industry experience, though women were 2 to 5 percent more likely to have experience in education, law, or the public sector and
9 percent less likely to have worked in engineering. Although women average less
previous board experience, the difference is not statistically significant, and they
tend to be currently serving on more boards, possibly as a result of the quota. The
only sizable differences are for age and CEO experience. Female board members
are about five years younger than males, on average, and are significantly less likely
to have worked as a CEO. Though large, these cross-sectional differences between
male and female sitting board members need not reflect the impact of the quota on
boards’ overall age and experience profiles. Specifically, if relatively young women
are replacing relatively young men, then average board member age may be stable,
even as female representation increases.
We investigate the importance of declining age and experience as a mechanism
for the effects of the quota using three types of evidence.
First, we examine the time trends in average board member age and executive
experience for affected companies around the time of the quota using annual information from the Norwegian Register of Business Enterprises from 2002 through
2009. Figure A1 in the online Appendix separately plots the average age of all directors, male directors, and female directors of listed Norwegian companies over time.
24

These data also shed some light on the separate question of whether women appointed to board seats after the
quota were similar to women appointed previously. If the quota brought women with very different backgrounds
to business leadership, then it is unlikely that the impact of the quota tells us much about the impact of increases in
female leadership that are not driven by government policy. Columns 4 to 6 of Appendix Table A10 compare female
board members, serving in 2009, who were first appointed to their boards before and after the quota. It turns out
that the women are broadly similar. Differences in CEO experience, education, and other board positions are small
and not statistically significant. The only statistically significant differences (other than the mechanical difference in
age that would be expected if all women were initially appointed to boards at the same age) are increases in directors with work experience in education (from 0 to 5 percent) and information technology (from 4 to 12 percent).
The increasing representation of people with backgrounds in information technology is also present for male board
members (columns 7 to 9). In all, women appointed to board positions after the quota have similar education, professional experience, and other characteristics to woman appointed before the quota took effect.
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The averages of these firm-year-level values are presented with 95 percent confidence intervals. The figure confirms that women on boards are younger, on average,
than men in 2009, and shows that a gender gap is present throughout the period. A
naïve analysis might thus conclude that the quota lowered board age, but that is not
what happened. The average age of female directors does not change over the period
and neither does the average age of all directors; the increasing share of female
directors is offset by the rising average age of male directors. Director age is also
stable throughout its distribution, not just its mean. Between 2003 and 2009, the
tenth percentile of the age distribution is level at 37, the median is level at 49, and
the ninetieth percentile decreases only slightly from 62 to 61.
The annual trend in directors’ executive experience displays a similar pattern.
Because our director panel does not contain information on CEO experience,
Figure A2 in the online Appendix uses data reported in Ahern and Dittmar (2012;
Table 2) to plot the shares of directors at affected firms whose outside occupation
was CEO and who had any prior CEO experience, for the years 2001 to 2009. There
was a steady decline in the share of directors with any CEO experience in the early
part of the decade, but this trend ended by the time the quota was mandated in 2006.
Indeed, the share remains relatively stable after the quota (59 percent in 2006 and
58 percent in 2009). There is even more stability in the share of directors who are
currently CEOs. In fact, that share is slightly higher in 2008 than in 2001 (26 percent
versus 25 percent) and slightly lower in 2009 (24 percent). The fact that the average director age and executive experience is stable through the quotas’ adoption
provides a first indication that declining director age and experience are not likely
candidates to explain the impact of the quota.
Second, we analyze the importance of director age and board experience by
estimating an expanded version of equation (2)—the specification that relies on
within-Norway variation by listed status—that includes controls for average board
member age, board size, the average number of other board seats, and the share of
new directors (i.e., those who were not directors at the same firm in the previous
year). Adding these controls leaves the coefficients on Listed × Post2006 virtually unchanged (see Table A11 in the online Appendix). This is similar to results
reported by Ahern and Dittmar (2012, online Appendix Table XII) for Tobin’s Q:
controlling for age and experience decreases the magnitude of the coefficient on
director gender by less than 10 percent (from −0.593 to −0.541).
Third, we conduct an additional test using our main sample, which reveals that
the effects of the quota on profitability and employment were not concentrated
among corporate boards that were younger and less experienced. Table 8, panel A,
reports tests that repeat the main triple-difference estimates but allow for differential effects for affected firms with older and younger boards in 2009 (based on
whether average board member age is above or below the median value of 51).
Panel B does the same by CEO experience (for which the median is 25 percent).
The pattern of the quota’s effects is similar across all board types, and the point estimates for layoffs are even larger for older and more experience boards. Although
these cuts by age and e xperience are potentially endogenous, the relative stability
of the estimates does not support age or experience as the primary channels for the
quota’s effect.
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Table 8—Differential Effects of the Quota by Director Age
and Experience in 2009, DDD Specification
Operating
profit/
Assets
Panel A. Differential effects by average director age
Norway × Listed × Post2006
× High director age
Norway × Listed × Post2006
× Low director age

−0.030*
(0.017)
−0.052**
(0.022)

Log
employment

Log
labor
costs

0.338***
(0.124)
0.270**
(0.105)

0.164
(0.109)
0.121
(0.093)

7,811
1,517
0.16

7,811
1,517
0.24

Panel B. Differential effects by average director experience
Norway × Listed × Post2006
−0.036*
× High director experience
(0.019)
Norway × Listed × Post2006
−0.044**
× Low director experience
(0.020)

0.274**
(0.128)
0.336***
(0.107)

0.070
(0.110)
0.210**
(0.097)

Observations
Number of firms
R2

7,811
1,517
0.15

7,811
1,517
0.24

Observations
Number of firms
R2

8,901
1,620
0.05

8,901
1,620
0.05

Decrease in
employment
> 3 percent
−0.198***
(0.069)
−0.186**
(0.078)
6,872
1,347
0.04
−0.207***
(0.077)
−0.180***
(0.070)
6,872
1,347
0.04

Notes: This table tests for heterogeneous effects based on average director age and experience at affected firms in
2009. Results are reported from firm-panel regressions of firms’ profitability (operating profits divided by assets),
log employment, log labor costs, and layoffs (net decreases in employment of more than 3 percent) on an indicator for whether the firm is affected by the gender representation law interacted with an indicator for board age (in
panel A) or experience (in panel B), the associated pairwise interactions, and a set of controls for firm and year fixed
effects, industry-specific time trends, board size, and average number of other board seats. High (low) director age
is defined as average age being at least (less than) the median of 51. High (low) director experience is defined as at
least (less than) one-quarter of directors having CEO experience (the median share). Standard errors, adjusted for
clustering at the firm level, are reported in parentheses.
*** Significant at the 1 percent level.
** Significant at the 5 percent level.
  * Significant at the 10 percent level.

B. Declining Corporate Activity?
Another alternate explanation for the observed changes in profits and employment is that boards affected by the quota were somewhat dysfunctional during the
transition period. One might imagine that the quota could lead boards to be relatively
inactive either because of contentiousness between senior male board members and
their new female colleagues or because the new directors were more tentative than
those they replaced. For example, it is possible that new directors, particularly new
directors selected because of an external mandate, would feel hesitant about major
corporate activities, including downsizing.
In order to test if the employment results are due to a general reduction in corporate activity following the quota, rather than an intentional reduction in layoffs, we
compare rates of mergers and acquisitions, joint ventures, and minority stake purchases in the three-year windows before and after the quota was implemented. We
separately calculate these rates for listed Nordic companies (drawn from our group
of affected firms and the matched control sample) inside and outside of Norway.
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Table 9—M&A Activity among Listed Firms Before and After the Quota
Merger or acquisition

Joint venture

Minority stake

Norway
Before quota
After quota
   Change in Norway

0.442
0.452
0.010

0.058
0.096
0.038

0.154
0.183
0.029

Other countries
Before quota
After quota
   Change in other countries

0.468
0.478
0.010

0.031
0.051
0.020

0.116
0.089
−0.027

−0.001
(0.081)

0.018
(0.035)

Difference-in-differences

0.056
(0.052)

Notes: This table reports the shares of listed companies that undertook a merger or acquisition, entered a joint venture, or invested a minority stake in another company at least once during the three-year periods before (2003–2005) and after (2007–2009) the quota was adopted.
Statistics are listed separately for companies in Norway and companies in other Nordic countries, followed by the Norway-other, after-before difference-in-differences estimates and standard errors in the last line.

The results, reported in Table 9, do not support the inactivity hypothesis. Within
Norway, activity levels actually increased modestly after the quota for each of the
three measures. Furthermore, the changes in activity levels are all statistically indistinguishable between the listed companies affected and unaffected by the quota. We
similarly find no indication of inactivity when we include private companies in the
sample, and estimate a triple-difference model in which we compare changes in
activity between listed and unlisted companies in Norway and elsewhere in the threeyear periods before and after the quota. The quota does not appear to have reduced
corporate activity. This indicates that the relative reduction in layoffs for affected
firms was not the result of their boards being incapable of taking such actions.25
C. Director Entrenchment?
Another possibility is that the quota scheme entrenches female directors. Because
female directors are required by law and replacements might be scarce, existing female directors may feel secure in their positions, leading them to feel less
pressure to represent shareholders than do their male counterparts. Bertrand and
Mullainathan (2003) find that the average manager is reluctant to downsize—one
feature of what they call “the quiet life.” One possibility is that male and female
directors have the same preferences—both would reduce layoffs if there were no
personal consequences to them—but only female directors act on these preferences
because they are harder to replace.
Data on actual turnover rates provide little support for this theory. The share of
departing board members in public Norwegian companies was similar in the years

25

The employment growth is also not due to increased merger activity. As described in Section IIA, there is
no change in assets associated with the quota. Ahern and Dittmar’s (2012) analysis finds some indication of firms
size increasing after the quota. As discussed above, that relation disappears when we control for baseline trends
(see footnote 23).
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before (19 to 22 percent between 2002 and 2005) and after (18 and 24 percent in
2007 and 2008) the quota. Annual turnover rates for female board members fluctuated between 9 and 30 percent between 2002 and 2006 and were 16 and 23 percent
in 2007 and 2008, showing no evidence of entrenchment.
D. Gender Difference in Corporate Leadership?
If not director inexperience, inactivity, or entrenchment, then what led the quota
and the new female directors to change firms’ labor policies? Without any evidence
that the quota’s impact is driven by other factors, it is natural to consider a possible
connection to board member gender itself, which was the intended target of the
quota and its largest direct outcome. A growing literature in economics, management, and social psychology points to fundamental differences in the leadership
styles of male and female executives.26 Traditional stereotypes associate corporate
leadership with masculinity (Koenig et al. 2011) and with masculine traits, such as
power, confidence, aggression, and objectivity (Offermann and Beil 1992). Rather
than adopting characteristically male behavior, there is evidence in the management
literature of successful female leaders adopting a distinctive, “transformational”
style (Rosener 1990; Bass and Avolio 1994; Dezsö and Ross 2012).27 For example,
whereas men are more likely to assert themselves in a controlling manner, women
tend to take greater account for the rights of others (Eagly and Carli 2007).
To better understand gender differences among corporate leaders, Adams and
Funk (2012) surveyed the universe of resident directors and CEOs of publicly
traded companies in Sweden in 2005.28 Gender equality and board structure in
Sweden are similar to Norway. The results are summarized in Figure A3 in the
online Appendix. Relative to male directors at the same firm, female directors
report significantly different values than do their male colleagues. Female directors care less about self-enhancement values (achievement and power) and more
about self-transcendent values (universalism and benevolence). Women board
members are also more independent-minded, valuing self-direction and stimulation more than men, and tradition and conformity less than men. All of these
differences (except achievement) are sizable in magnitude, measuring about onethird of a standard deviation, and statistically significant.
These differences in male and female directors’ values and preferences may
explain the quota’s effect on firms’ outcomes. For example, female directors, motivated by their more self-transcendent values, may lead their firms to decisions that
26

Most economic studies of gender differences in preferences focus on students, workers, or the general population, so it is unclear whether the conclusions extend to the selected group of men and women at the top of the
corporate world. There are many reasons to be skeptical. For example, women who choose to enroll in business
school have unusually high levels of testosterone (Sapienza, Zingales, and Maestripieri 2009), which may affect
how managers lead their organizations (Levi, Li, and Zhang 2010). Women who act too “feminine” may be denied
promotion (Branson 2006), and women who do make it to the top in a predominantly male environment may adapt
their behavior such that gender differences disappear (Adams and Funk 2012).
27
In their meta-analysis of 44 studies of leadership style, Eagly, Johannesen-Schmidt, and van Engen (2003)
find women score 0.10 standard deviations higher in the transformational dimension than men.
28
Their survey instrument consisted of Schwartz’s (1992) 40-question Portrait Value Questionnaire plus a question designed to measure risk aversion. The Schwartz value survey is among the most advanced used by psychologists, has been replicated in many countries, and produces consistent and reliable results.
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are more stakeholder-oriented, such as maintaining their payrolls in periods of
low demand, even at the expense of short-run profits. Indeed, Adams, Licht, and
Sagiv (2011) show that directors who value benevolence and universalism are more
likely to side with stakeholders when presented with vignettes based on actual legal
cases in which there was a tension between the interests of shareholders and those
of other stakeholders. The large gender gaps in conformity and tradition, possibly
related to women’s exclusion from male social networks (e.g., Ibarra 1992), may
shed some light on Adams and Ferreira’s (2009) finding that female directors are
tougher monitors of CEOs; women may be more willing to challenge established
practices. Dollar, Fisman, and Gatti (2001) find a similar pattern in government,
where greater female representation in parliament is associated with less corruption.
Another possibility is that female directors are maximizing long-run shareholder
value by avoiding layoffs. Although retaining workers lowers short-run operating
performance, it could improve long-run profits by increasing morale and avoiding
recruiting and training costs when demand rebounds. Under this interpretation, the
new women on these boards are encouraging their firms to adopt strategies that view
employees as assets with specific human capital to be developed, rather than as costs
to be cut. This interpretation is consistent with women being more patient than men
(Silverman 2003; Frederick 2005; Castillo et al. 2011) and being more likely to use
implicit contracts to provide workers with job security.29
To further explore gender differences in corporate leadership, we also examine
the quota’s effect on corporate leverage as an indicator of corporate risk-taking.
Although among the general population women are typically more risk averse than
men (Byrnes, Miller, and Schaffer 1999; Eckel and Grossman 2008), women in
the boardroom are not, and may even be more risk loving. In fact, women assign
less value than men to security (Adams and Funk 2012), suggesting that having
female directors is less likely to affect a firm’s financial leverage or the risk profile
of investment. We examine women’s effect on leverage using the various differencein-differences and triple-difference approaches previously described. The results are
in Table 10.
In the triple-difference model, we find a negative association between the gender quota and firms’ debt-to-assets ratios, consistent with female board members
preferring safer financial strategies. This result is not, however, statistically significant or consistent across estimation approaches. Furthermore, the magnitude of the
response—equivalent to about a tenth of a standard deviation—is modest when considering the large shifts in board composition. The weak association with leverage
suggests that risk aversion may not be a distinctive part of women’s approach to
corporate decision making.
IV. How Do Directors Affect Corporate Strategy?

Our analysis indicates that exogenous changes in board composition caused
by quotas led to shifts in corporate strategy. But what are board members
29
This interpretation would be analogous to family firms that have been shown to protect workers’ jobs in periods of reduced demand (Sraer and Thesmar 2007; Bassanini et al. forthcoming).
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Table 10—Changes in Debt/Assets
DD: Within Norway
by listed
Norway × Listed × Post2006

(1)

(2)

Norway × Post2006
Listed × Post2006
Controls for board size and
average number of other
board seats
Observations
Number of firms
R2

0.002
(0.015)

0.001
(0.015)

DD: Within listed
by Norway
(3)

(4)

−0.003
(0.017)

−0.003
(0.017)

X

2,814
606
0.07

2,814
606
0.07

DDD: By Norway
and listed
(5)

−0.010
(0.020)
0.002
(0.008)
0.005
(0.009)

X

3,414
592
0.08

3,414
592
0.08

(6)

−0.008
(0.020)
0.000
(0.009)
0.003
(0.010)
X

8,521
1,612
0.03

8,521
1,612
0.03

Notes: This table summarizes the results from firm-panel regressions of firms’ financial leverage (total debt divided
by assets) on indicators for whether a firm is affected by the gender representation law using the three different
samples of comparison firms and specifications reported in Table 3. Standard errors, adjusted for clustering at the
firm level, are reported in parentheses.

a ctually doing to affect corporate outcomes? In this section, we explore potential
underlying mechanisms.
The primary function of a company’s board of directors is to hire executives
to run the firm’s day-to-day operations, to advise management, and to approve
changes in corporate control. In existing studies, the role of the board in actively
setting corporate strategy is unclear. In a classic descriptive analysis of boards,
Mace (1971) concludes that boards of large- and medium-sized US corporations
serve largely as a sounding board for the CEO and top management but do not establish corporate objectives, strategies, or policies. Yet later studies, such as Demb and
Neubauer (1992) and MacAvoy and Millstein (1999), describe boards as playing a
more active role. Even when boards do not set strategy directly, they can guide it
indirectly when hiring the top executives who will make these decisions. Examining
how the new board members in Norway are able to reduce layoffs may shed greater
light on boards’ role in setting strategy more broadly.
One way for board members to influence the company’s direction may be to
appoint like-minded individuals to top executive positions, that is, men or women
with similar, more stakeholder-oriented preferences or more patience.30 Indeed,
using data for S&P 1500 companies in the United States, Matsa and Miller (2011)
show that greater female representation on corporate boards increases the likelihood that the CEO will be a woman and increases women’s representation among
the company’s other top five executives. To investigate the role of CEO turnover
in Norway, we supplement our data on CEOs with administrative data from the
30
More female board members may also indirectly increase the demand for female managers. Even when it
results from a quota, exposure to female leaders has been shown to improve perceptions of female leaders among
decision makers (Beaman et al. 2009).
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Norwegian government. Between 2003 and 2009, we find 144 cases of CEO turnover from one year to the next, representing 70 out of the 104 listed firms. Turnover
rates in listed firms actually declined slightly (by about 1 percentage point, not statistically significant) in the years immediately following the quota, whereas those in
unlisted firms were stable. This is consistent with the lack of an overall association
between board diversity and CEO turnover reported by Adams and Ferreira (2009).
Even without increasing the rate of turnover, gender-diverse boards may be selecting new chief executives with different characteristics. For example, in the period
before the quota, all replacement CEOs were male. After the quota, 2 (5 percent)
were female. This increased hiring of female CEOs is suggestive; it is quantitatively
small, but the supply of Norwegian female executives was also likely reduced by
the spike in demand for female directors after the quota. Even among potential male
CEO candidates, the gender-diverse boards may be selecting executives who share
their values, which unfortunately are not observable in any of our datasets.
To test if CEO changes are a means through which female directors influence
policy, we separate listed Norwegian firms into those with a CEO change (34 firms)
between December 2005 and December 2007 from those without (69 firms). We
select this time period to capture CEO turnover events occurring after the quota
but early enough that they are not likely to be caused by changes in corporate outcomes caused by the quota.31 We estimate heterogeneous effects of the quota for
our main outcomes, allowing for differences based on whether the board selected a
new CEO after the quota took effect. We do this by interacting the main effects of
interest in our triple-difference model with indicators for having a CEO change and
for not having one. In order to ensure that counterfactual time trends for each set of
Norwegian listed firms is based on the appropriate set of control firms, we also add a
separate regressor to each model that interacts the post-quota period indictor with an
indicator for being a listed Norwegian firm with a CEO change or one of its matched
control firms. In all cases, the estimates for these control variables are quantitatively
small and statistically insignificant.
The estimated effects of the quota, separated by CEO turnover, are reported
in Table 11. Across all outcomes, the estimated effects are larger for firms with
CEO changes. In the triple-difference model (panel A), the decline in profits is
5.9 percentage points for firms with CEO changes compared with 3.0 for those
without. There are also differential changes in employment, labor costs, and layoffs
between firms with CEO turnover and those without. The estimates are essentially
unchanged if we add an additional post-2006 control for CEO turnover in any company (including the comparison firms). These results, reported in panel B, imply
that the estimates in panel A are not being caused by characteristics of CEO turnover
that are unrelated to the quota.
The pattern of differential effects suggests that selecting a firm’s executives is
one way in which female board members influence their firms’ corporate decisions.
Consistent with this interpretation, only two of the 39 new CEOs hired at these
firms had ever served as a CEO of a publicly traded firm before the quota period.
31
If some of the CEO changes precede firms’ compliance with the board quota, our estimates may understate
the impact of the CEO change channel.
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Table 11—Heterogeneous Effects Based on CEO Change, DDD Specification
Operating
profit/
Assets
Panel A. Full sample
Norway × Listed × Post2006 × CEO change
Norway × Listed × Post2006 × No change
Observations
Number of firms
R2
Panel B. Full sample controlling for all CEO changes
Norway × Listed × Post2006 × CEO change
Norway × Listed × Post2006 × No change
Observations
Number of firms
R2

−0.059**
(0.027)
−0.030*
(0.016)
8,901
1,620
0.05
−0.058**
(0.028)
−0.031*
(0.016)
8,901
1,620
0.05

Log
employment

Log
labor
costs

0.383***
(0.138)
0.266**
(0.105)

0.234*
(0.132)
0.096
(0.089)

7,811
1,517
0.16

7,811
1,517
0.24

0.381***
(0.140)
0.267**
(0.106)

0.242*
(0.134)
0.093
(0.089)

7,811
1,517
0.15

7,811
1,517
0.24

Panel C. Sample of CEO changes unrelated to performance and matched controls
0.505**
Norway × Listed × Post2006
−0.062
(0.040)
(0.226)

0.397*
(0.217)

Observations
Number of firms
R2

1,152
224
0.25

1,307
238
0.04

1,152
224
0.16

Decrease in
employment
> 3 percent
−0.240***
(0.083)
−0.167**
(0.068)
6,872
1,347
0.04
−0.259***
(0.085)
−0.158**
(0.068)
6,872
1,347
0.04
−0.213*
(0.119)
1,019
202
0.05

Notes: Panel A reports separate estimates of the impact of quotas for Norwegian listed firms whose CEO changed
between December 2005 and December 2007 and those whose CEO did not change. Results are reported from
firm-panel regressions using an augmented version of the triple-difference framework reported in Table 3, column 6. To ensure that the proper counterfactual is estimated, the CEO change and No change variables are defined
for the matched controls based on the status of their matched listed firm, not their own realized value. Panel B adds
a control for CEO changes at unaffected as well as affected firms. In panel C, the sample is restricted to affected
firms with a CEO change that was classified as unrelated to firm performance, based on firms’ disclosures and press
accounts, and these firms’ matched controls. Standard errors, adjusted for clustering at the firm level, are reported
in parentheses.
*** Significant at the 1 percent level.
** Significant at the 5 percent level.
  * Significant at the 10 percent level.

Rather than the boards using CEO turnover to influence strategy, a possible alternative interpretation is that poor accounting performance led these firms to replace
their CEOs. To evaluate this possible interpretation, we researched the circumstances surrounding the exiting CEOs’ separations from these firms. Although it
is inherently difficult to classify if a separation was forced or voluntary (Eisfeldt
and Kuhnen 2010), we were able to use firms’ disclosures and press accounts to
verify 15 cases in which the CEO left the firm for reasons unrelated to firm performance, such as a bona fide illness, retirement, or better opportunities elsewhere.
In these cases, we also find large effects, though with some loss of precision (which
is not surprising, given the smaller sample size). The results for the triple-difference
model are reported in panel C. Profits decline by 6.2 percentage points, employment
increases by 0.51 log points, labor costs increase by 0.40 log points, and layoffs
decline by 21 percentage points.
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We conclude that selecting a firm’s executives is one way in which female board
members influence their firms’ corporate decisions. Nevertheless, we find that
increased female board representation enabled by the quota also affects policies,
even when firms’ CEOs did not change (see panel A). This suggests a viable, albeit
potentially more modest, role in which boards influence corporate strategy by advising and directing current managers, at least in Norway. Although the managers were
retained at these firms, it may also be that the board’s authority to select new management is what ultimately induced these executives to change corporate policy.
V. Conclusions

Governments across Europe have adopted or are considering using quotas to increase
gender diversity on corporate boards. This paper studies the first national quota for
female board representation introduced in Norway in 2006. Within three years, the
female share of corporate directorships doubled from 18 to 40 percent. Using financial data for publicly listed firms in Norway, and a matched control sample of unlisted
firms in Norway and all firms in other Nordic countries, we find that short-run corporate profitability declined after the quota was adopted. Profits decreased because
of increased labor costs from fewer layoffs and higher relative employment. These
results show that gender quotas can affect corporate strategy. Although the impact of
any particular quota may depend on the economic, social, and cultural context, the fact
that we document important effects in Norway is itself meaningful. Nordic countries
are highly ranked in international comparisons of gender equality (e.g., Guiso et al.
2008); the effects of gender quotas may be larger in countries with more traditional
gender roles or less public commitment to gender equality.
It is natural to ask if the effects of the quota in this paper can shed light on
female corporate leadership styles. As women take leadership positions in more
corporations around the world, an important question is how, if at all, this demographic shift will affect industry. This paper shows that profitability fell and employment rose after women were brought onto corporate boards because of a quota.
Although the Norwegian experience may not predict what will happen when women
rise to boards without a quota, there are indications that female corporate leaders
exhibit similar values and preferences outside of Norway as well—in environments
without quota restrictions. In the United States, for example, businesses owned by
women were less likely to lay off workers during the recent recession than were
similar male-owned businesses (Matsa and Miller 2012). Differences may not
be limited to labor strategy; US companies with more female board representation also spend more on environmental and corporate social responsibility (Post,
Rahman, and Rubow 2011; Marquis and Lee 2013). Indeed, International Survey
Research (2004) finds that US female senior executives attach the greatest importance to what they describe as the “communal” aspects of the workplace, such as
working relationships, customer quality focus, and communication. In contrast, they
find male senior executives are driven more by personal-reward factors, such as
career development and compensation.
Although we find what appear to be large differences in managerial style between
male and female corporate leaders today, these differences may diminish over time.
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As more women ascend the ranks of corporate hierarchies, and as the supply of available female talent increases, gender differences in leadership style may d iminish if
shareholders are better able to select women who match their preferences from the
larger pool of candidates. Over time, the presence of additional women on boards
may also influence the equilibrium behavior of women and the men serving with
them. For example, Adams and Ferrerira (2009) find that male board members have
better attendance records when serving on diverse boards, and Boyd, Epstein, and
Martin (2010) find that male judges vote differently when they serve on judicial
panels with women.32 The long-term effects of greater gender diversity in corporate
leadership present an important area for future research.
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